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Research paper

Seed Dormancy and Germination in the Woody Species
of Berberis kawakamii, Mahonia oiwakensis, and Lonicera

acuminata of the High Mountains of Taiwan

Shun-Ying Chen"”  Yu-Han Tsai” Hsin-Wei Su”  Ching-Te Chien”
[ Summary ]

At the core of woody plant regeneration in the high mountains of Taiwan, temperature and
water supply are crucial drivers of seed dormancy and germination. The aim of this study was to
determine seed germination in the woody species of Berberis kawakamii, Mahonia oiwakensis
(Berberidaceae), and Lonicera acuminata (Caprifoliaceae) of the high mountains of Taiwan. In this
study, we also examined the kind of dormancy these seeds exhibited and investigated seed storage
behaviors of B. kawakamii and M. oiwakensis in order to provide seed propagation information.
Results showed that seeds of B. kawakamii and M. oiwakensis had fully developed embryos and
had completely germinated in 1 mo, and a higher incubation temperature produced a faster germi-
nation speed; thus, these seeds were judged to be non-dormant. Seeds of L. acuminata had small
embryos and began to germinate after 3 wk of incubation, and up to 50% had germinated in 48~84
d depending on the incubation temperature. Seeds cold-stratified at 5°C for 4~8 wk had completely
germinated in 1 mo, and thus seeds of L. acuminata were judged to have morphophysiological
dormancy. Germination of seeds of B. kawakamii dehydrated to a 6.8% moisture content (on a
fresh weight basis) and stored at -20°C for 12 months decreased by about 20%:; thus, these seeds
were considered to have intermediate storage behavior. Seeds of M. oiwakensis survived at -20°C
for 12 mo without loss of germinability, and thus they were considered to exhibit orthodox storage
behavior. Abscisic acid (ABA) concentrations in seeds of B. kawakamii and L. acuminata were
603.2 and 847.8 ng/g dry weight, respectively. However, seeds of L. acuminata germinated more
slowly than those of B. kawakamii. The reason that the germination time of seeds of L. acuminata
was extended might have been the underdeveloped embryo with a higher concentration of ABA.
Most seeds in the high mountains of Taiwan disperse in winter, and seeds on the ground are natu-
rally cold-stratified in winter and germinate the following spring or later. Seeds of B. kawakamii, M.
oiwakensis, and L. acuminata germinated within 4 wk after moist cold stratification, and a higher
temperature produced faster seed germination. We speculated that global warming will maintain or
increase these plant populations in the high mountains of Taiwan if rainfall remains unchanged.
Key words: abscisic acid, Berberis kawakamii, cold stratification, Lonicera acuminata, Mahonia
oiwakensis, morphological dormancy, morphophysiological dormancy, seed germination,
seed storage behavior.

Chen SY, Tsai YH, Su HW, Chien CT. 2022. Seed dormancy and germination in the woody species
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Table 1. Germination percentages (%) of seeds of Berberis kawakamii, Mahonia oiwakensis,
and Lonicera acuminata at 5 incubation temperatures. Numbers in parentheses are days to
50% germination (Ts,)

Germination temp. (°C)

Species No. seeds/L
30/20 25/15 20/10 15/5 25
Berberis kawakamii 48,000 947" (11)  90.7* (13) 97.3*(13) 96.0°(34)  96.0"(11)
Mahonia oiwakensis 59,800 85.3° (14)  93.3"(13) 97.3%(18) 96.0°(36)  87.3°(15)
Lonicera acuminata 161,250 81.3" (60)  86.7° (48) 85.3% (70) 48.0° 48.0°

Y Means (n = 3) with the same lowercase letter in a column do not significantly differ (by the least significant dif-

ference test, o= 0.05).
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Fig. 1. Effect of moist cold stratification at 5C on seed germination of Berberis kawakamii
(A), Mahonia oiwakensis (B), and Lonicera acuminata (C). Incubation temperatures after
moist cold stratification were 25/15C. Error bars are*standard error.
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Table 2. Effect of moisture contents (MCs), storage temperatures, and time (mo) on
germination percentages (%) of Berberis kawakamii seeds

MCs (%) 5°C 20°C
1 mo 6 mo 12 mo 12 mo
14.3 94.74+1.9%*) 89.3+3.8* 88.0+3.3* —
12.4 98.740.5* 9334+1.9* 89.3+1.9* —
6.8 96.0+3.7* 96.04+3.3* 88.0+3.3* 70.7+16.1°

" Seeds were dried at room temperature and 2 relative humidities (RHs) maintained with saturated salt solutions
of NaCl (RH 75.5%) and MgCl, (RH 33%) in closed (air-tight) containers at 15°C for 14 d, and the MC of the
seeds was allowed to reach equilibrium with the RH of the inside air.

* Means (n = 3) with the same lowercase letter in a column do not significantly differ (by the least significant
difference (LSD) test, o = 0.05).

 Means (n = 3) with the same uppercase letter for a given MC do not significantly differ (by the LSD test, o =
0.05).

» Seeds were incubated at 25/15°C after storage. The MC of fresh seeds was 35.3%, and maximum germination
was 90.7% at 25/15°C.

Table 3. Effect of moisture contents (MCs), storage temperatures, and time (mo) on
germination percentages (%) of Mahonia oiwakensis seeds

MCs (%)" 5°C 20°C
4 mo 8 mo 12 mo 4 mo 8 mo 12 mo
16.4 84.0+£1.5"* 853+1.9"  83.3+8.1" 90.7£09"*  90.7+£1.9"  87.3+52™"
6.8 90.0+4.3""  853+25""  920+59% 947+19*  813+19" 833+62""
4.1 933+0.9"  82.0+142" 91.0+4.1% 84709  82.0+59"  84.7+84"

" Seeds were dried at room temperature and two relative humidities (RHs) maintained with saturated salt solu-
tions of NaCl (RH 75.5%) and MgCl, (RH 33%) in closed (air-tight) containers at 15°C for 14 d, and the MC
of the seeds was allowed to reach equilibrium with the RH of the inside air.

? Means (n = 3) with the same lowercase letter in a column do not significantly differ (by the least significant dif-
ference (LSD) test, o = 0.05).

?'Means (1 = 3) with the same uppercase letter for a given MC do not significantly differ (by the LSD test, o =
0.05).

* Seeds were incubated at 25/15°C after storage. The MC of fresh seeds was 46.0%, and maximum germination
was 93.3% at 25/15°C.

F3000 mPL bpllE - & REEE - &R ATEE
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#£ o Baskin and Baskin (1993)ffF5¢ 25 B 56 ft )1
(Utah)/NBERIA-KThES @ Mahonia fremontiifli
T THTRBAGRK B FACREREK
B Ik (spatulate embryo) » {HLAZEFEO6~105E
5/1°C (H /408 AR RR R B - A RefigbR

FET IR - B AERIR - AWFsess - 28
/NBERIP B RPN HE T - FIREIVE#HE %
ERRZIR(Fig. 3) - (R TR A RIRYE - ot
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Table 4. Abscisic acid (ABA) contents of seeds of Berberis kawakamii and Lonicera acuminata

Species

ABA (ng/g DW)

Berberis kawakamii

2451.2+110.1°
603.2+112.0°

Lonicera acuminata

98.4+16.3°
847.8+205.0°

Y Means (n = 3) with the same letter do not significantly differ (by the least significant test, o = 0.05).

DW, dry weight.
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RAESILNZABHEYA 8584 H Ik
£ (nondeep morphophysiological dormancy) °
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Fig. 3. Embryo observation in seeds of Berberis kawakamii (A, B), Mahonia oiwakensis (C, D),
and Lonicera acuminata (E, F). Embryos of fresh seeds (A, C, E) and fully grown embryos (B,
D, F) are shown. Pulp was removed. em, embryo; es, endosperm; sc, seed coat.
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