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Studies on the Seed Characteristics and Viabilities of Six Acer Species in Relation to

Natural Regeneration in Korea'
Gab-Tae Kim”", Hoi-Jin Kim’
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ABSTRACT

To examine the possibility of natural regeneration of six Acer species in broadleaved mixed forest in Korean
peninsula, samples of six Acer species' samaras were collected at several seed sources from September to
October 2009 and 2010, and seed morphological characteristics and viability were studied using cutting
method. Inflorescense type of Acer mandshuricum(AM), A. pseudosieboldianum(APS) and A. palmatum(AP)
is corymb, that of A. pictum subsp. mono(APSM) and 4. okamotoanum(AO) is flat-topped panicle, and that of
A. ukurunduense(AU) is raceme. Number of seed-set per inflorescense proves the highest value 38.5 sets in AU
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and the lowest value 2.4 sets in APS. Diameter of the seeds proves highest value 13.5mm in AO, and the lowest

value 4.7mm in APS. Angles between the wings proves the highest values 130.05in APS, and the lowest value
48.60in AU. Air dry weight of 20 seed-sets proves highest value 3,900mg, in AO, and the lowest value 404mg
in AU. Viable seed ratio of AP proves 50%, and that of AU does 43.2%. Those of other four species ranges
8.6~22.2%. Considering postdispersal seed predators and disturbance of litter, viable seeds of APSM, AO, AM,
and APS supplied in the natural forest in Korea might be insufficient for seedling establishment. This study

showed that sound viable seed supply might be key factors of natural regeneration of major Acer species in

Korea. The openings made by insect pests were observed on the seed-coat of APSM, AM, AU, and APS samara,

and Bradybatus sharpi were observed in the samaras of APSM and AO. Further study on the seed insect fauna,

pre- and post-dispersal seed viability, and annual variation on these factor should be needed.

KEY WORDS: SEED MORPHOLOGY, CUTTING METHODS, Bradybatus sharpi, SEED PREDATION
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Table 1. List of studied species, seed sources and collected season

Species Seed sources Season of collection

A. mandshuricum Mt. Jungwang Sept.~ Octo., 2010

A. pictum subsp. mono Mt. Jungwang, Baekun in Kangwon, and in Chonnam  Sept.~ Octo., 2009, 2010

A. okamotoanum Ulreung island Sept., 2009, 2010

A. ukurunduense Mt. Jungwang, Odae, Baekun in Kangwon Sept.~ Octo., 2009, 2010

A. pseudosieboldianum Mt. Jungwang, Chiak, Baekun in Kangwon Sept.~ Octo., 2009, 2010

A palmatum Seoul, Wonju, Mt. Chiak
2. H3URE BXo EY £3 Ao 4 pEk

FTAEARS A9 e, AT TAE 5, T, 1. S ZURE 629 5tMQ Al EM
el 7‘°l GO At 5 257 A x 28R o R, 7]
A S 207 T x SREE o & ZAste] 25 7t B AP SdUT, U ESuTe APTEA
e sk (corymb), TEAVFFG} SANTAE S/t HPG YRS

A(flat-topped panicle), FAZUF = 243 (raceme) S
3. HELURE EX9 ¥Y =3 cFigure 1), P FAH9] At RARLRL 38570
2 7P ok, JHELRE 2402 g AT $4
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FSE PHOR AHBA, 0lhg B4 B0) B4, B B UM AW AR} 48607 2 7 Aotk dofe)
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W2 R0 7 EAste] R thEu) 498k Mot A ZpERth SAE EEUER A FEjE SRl
A ARE 4% 7 NS O BARAL Sl 4% 2 BAE f940] AHEITHTable 2). 53] FUF

Acer pictum
subsp. mono

Aw Acer trifforum e
Acer palmatum okarmolodmm

srebo{dmnum

B 9N

(Mt. Chiak) (Wonju)

(Ulreung island)

Figure 1. Inflorescense type of six Acer species
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Table 2. Inflorescense type and samara morphological characteristics of six Acer species

No. of Diameter Length of Angles betweenAir dry weights
Species Inflorescense type seed-set/ of the seed the wing the wings of 20 seeds
inflorescense (mm) (mm) (0) (mg)
Acer mandshuricum Corymb 31+0.17 b  74+£023 b 241+0.65d 8540+193 b 2,756+85d
A. pictum subsp. mono Flat-topped panicle 2.8+027 a  73+0.13 b 104+0.65a 113.45+324d 655+43 b
A. okamotoanum Flat-topped panicle 7.4+095b 13.5+£0.13 ¢ 22.6+0.65d 87.30£1.753b 3,900+96 ¢
A. ukurunduense Raceme 385+338 ¢ 52+£070 a 10.7+027ab 48.60+£2.07 a 404+22 a
A. pseudosieboldianum Corymb 24+0.17a 47+0.18 a 143+0.56 ¢ 130.05£256 ¢ 830+40 c
A. palmatum Corymb 36+026 b  52+072a 185+043 b 9420+2.65c 762436 bc
F - values 191.64** 38.74%* 96.15%* 142.73%** 228.39**

Differences in letters in

Cotyledons

Figure 2. Seed morphology of six Acer species

vertical columns indicate significant difference at 5% level for Duncan test

Seed coat
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(A: Acer pictum subsp. mono, B: A. okamotoanum, C: A. ukurunduense, D: A. palmatum,

E: A. pseudosieboldianum, F: A. mandshuricum)
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Table 3. Mean seed number of six Acer species by seed status

Seed Status (Mean + SE)

Species Sound embryo Unélril\{)erggyed Empty seed darlr?;g:(}ilegm(l))rryo Total
Acer mandshuricum 105 £ 129 b 35+ 095 25.0 £ 3.30 a 115 £3.11d 50
A. pictum subsp. mono 84 + 0.94 be 4.7 + 1.18 59+ 077 b 31.0 £ 243 a 50
A. okamotoanum 43 £0.59 ¢ 54 + 1.04 53+£074 b 350 £ 1.68 a 50
A. ukurunduense 21.6 = 3.06 a 29 + 1.03 1.5+ 0.71 ¢ 240 £ 246 b 50
A. pseudosieboldianum 111 £ 1.52 b 2.6 £ 0.72 14 £ 042 ¢ 349 +£ 162 a 50
A. palmatum 250 = 1.70 a 7.0 £ 1.72 03 + 028 c 17.7 £ 2.30 ¢ 50

F-values 20.05%* 2.05NS 66.90** 10.76**

Differences in letters in vertical columns indicate significant difference at 5% level for Duncan test

A 23%(11.5/50)2 714 A& Ho|qlth Kojima and Morimoto(1994)7} 2115}k v} Qlc}. o] ¥ A}
£5) Mo ofg Mol FUBUE, SATRA, D2 ok ZUE weat FAL A weAr] mRAre}
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A AT(Kim and Kim, 2010)9] 4 20~35%2] 23] 5} Figure 40] ZAFA} 6220] THEUELR Zxlof|A] AlThA]
B1E A7) v Adgolet TubEnk. MRARGL $4 OR %O ugR Ueht FAAEE 25 nerh ¥
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Lol A s Aol S E A Dk, 37

T il A= AL AR SIS 2w S5
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2000), 3+l A= Kwon and Lee(1986)7} 202 Hil
5} 3L, Bae and Moon(1993)% H118}¢ 0, YEoA =

Bradybatus sharpi

T(Figure 4, A), TRAUE, SANZ W LT
Ae FEZE2271 62%, 70% L 69.8% = LEFGTH(Figure
4B, C and B). RAZUR} SR AL Ajx o
AXZA7}Y 43.2%9} 50%= e tHFigure 4, D and F).
dzalet PARIE AN 20~30%9] 71 ZERI]
(Bradybatus sharpi)®] 1&|E &3St ZA1= Tanaka(1995)
7} AR o] TR A 24~38%2] 71ZuItu|(Bradybatus
limbatus) 73\S B3 A3 )23 Aapoler Aekec

Figure 3. The openings on the seeds of four Acer species made by insect pests
(A: Acer pictum subsp. mono, B: A. okamotoanum, C: A. ukurunduense, D: A. palmatum,

E: A. pseudosieboldianum, F: A. pseudosieboldianum)
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Figure 4. Most frequently observed seeds of six Acer species
(A: Acer mandshuricum, B: Acer pictum subsp. mono, C: A. okamotoanum, D: A. ukurunduense,
E: A. pseudosieboldianum, F: A. palmatum)
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