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ABSTRACT

Background : Acer pictum is a deciduous tree belonging to the family Aceraceae. This study was conducted to collect basic data
on mass propagation techniques by surveying the germination and growth characteristics of A. pictum seeds.

Methods and Results : A. pictum seeds were harvested in 2014 on August 19, September 5, September 29 and October 31. The
seeds were then sown on the same dates they were harvested. A portion of seeds harvested in August 2014 were stored at low tem-
peratures and subsequently sown on March 11, 2015. The germination rate of A. pictum seeds was highest in seeds that were stored
harvested on October 31. Mean germination time (MGT) was shortest and germination velocity (Rs) was fastest in seeds harvested
on October 31. Root collar diameter, total root length, and dry weight were also highest from seeds collected October 31.
Conclusions : A. pictum seeds harvested on October 31 had highest germination and growth rates compared with seeds harvested
on earlier dates. It is expected that these results demonstrating optimum harvesting and sowing dates will be applicable to future
seedling production for this tree species.
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A2 YE [dcer pictum subsp. mono (Maxim.) H. (Choi et al., 2006; Tak et al., 2006).

Ohashi& ©FEEUEF (Aceraceae)® 7FSo]H HS thio] IBHUE, AR Fo] o= tRARl mulgE &
o] AR ofFrhE Wyl oflgt EAle] &85Vt &= A Sl Ca, Mg, K, Na 59 F7|Ho] Fiale] 4H Al

& FFol). T3, =ol7t 20 moll Bdhe YHwE o 2A o] sl G, ksl B4, dad), vas) o] Hojd A
E Hoj| FdS o} =7 o]l TRV 4 o7 dHA Jom (Kim et al, 2011; Sohn et al., 2013),
(sapy> AolSle W] 54 (xylem) ol AAE FAY  I2HUE ZAe] A Ae FRSHEE Sl gk A7t
TS Eol AF e Al2A UFEE WA ¥ FHE A AE W H Y o} (Jeong er al., 2010; Jin et al., 2008).

At = Qb= & A 7K Yk (Choi et al., 2010). oA 2] thek A o] AHFHERH (Moon
SRk, o]2]3k v EA NP Wolgo] Axe Bak ozl ¥ and Kwon, 2006), A4 & 2 A% (Oh er al, 2009),
opPdHl EESH BHdsh] wlie A2 B Akags  Awol| #S AT (Kim et al, 2010; Lee et al, 1995;
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2 AEe] FgAES AZHYUF [dcer pictum subsp.
mono (Maxim.) H. Ohashi]24] =@ sk AR
Ataee] oAl F™ Wollx] 2R AF st FRARAR AT
A 7R vd240A] AlFsIt). 871 A
A2} (L52.0 x W36.5 x H9.0, cm)E o] &3lglom, AEE =
IV E, fERA AX AoglolE, Hifo|ETF 6:1:1 :1:1
L7182 T Y8 AE (Horticulture nursery media,
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Table 1. Characteristics of weight of 1,000 seeds, seed weight per
liter, and seed number per kg and per liter of A. pictum
seed used in this experiment.

Harvesting 1,000 .Seed L Seed Seed
'and sgeds weight - £ number « kg number- ¢~
sowing dates weight (g) ®
2014-8-19 113.1 175.6 8,900 1,660
2014-9-5 156.2 208.5 6,700 1,370
2014-9-29 176.2 225.5 6,290 1,270
2014-10-31 187.7 235.2 6,250 1,200
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(final germination percentage=N / Ntx 100, N; & @o}l4,
Nt; X FA<, FGP), ol7] [days to 50% of
germination of final germination rates=Ti+ (Tj-Ti) x (N/2-
Ni) / (Nj-Ni), Ti; Ni A187H] 288 Wol717h, Tj; Nj A1
7] 2288 o7 17E, Ni; Nell gk 50% ol 237k &
o= Nj; Nol| thal 50% ol 237kx] & ol Ty,
Hg@old S [mean germination time=% (Si:Di) / T

Si=100 / Di; A T ZAMLS, Si; 2AF 9 ol
CVG, MGT], #ol&=A4  (coefficient of velocity of

/ % Si-Di, CVG), Wol&%
(germination velocity=X% Si / Di, Rs)& ZZ} T3ttt

(Kulkami et al.,, 2007; Ranal and Santana, 2006).
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Fig. 1. Changes of germination percent in A. pictum
seeds at different harvesting and sowing dates.

Ll Re
A5 R 5 o ok st=dl (Kim et al.,
2014), 8¢ 199 Ag+E= o|& Al7]e FAE ANFs3N
v = it n8sr] wee] Jeid 2x2 et
(Han et al., 2004).

T2 o] wolg-e 10¥ 3197 39 1Y X2l
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22.0%, 40.5%= HIEJTh (Choi ef al, 2006). —2.0 MPa
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WolE Ao WoldbEs 109 319 A FollA 1914 2+
o]Z Holn, 7P whth (Table 2). ©]&3 A= Ao
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Table 2. Effects of harvesting and sowing dates on germination characteristics of A. pictum seeds.

Harvesting and

. FGPY Tso” MGT? cvGY Rs”
sowing dates
2014-8-19 - - - - -
2014-9-5 40+1.7b 15.6 £ 1.3a 16.7 £ 1.4a 6.0 £ 0.5b 0.3 +0.1b*
2014-9-29 6.0 + 2.6b 11.0 = 4.6ab 12.0 £ 4.2ab 9.0+ 2.8b 1.1+ 0.9b
2014-10-31 24.7 £ 3.1a 6.4 + 3.0b 7.6 £ 1.6b 13.5+2.6a 89+1.1a
2015-3-11 223 +£49a 16.0 £ 1.2a 16.2 £ 1.4a 6.2+ 0.5b 1.5+ 0.5b

Mean values + SD from triplicate separated experiments are shown. *Means within a column followed by the same letter are not significantly
different based on the DMRT test (p < 0.05). "FGP; Final germination percentage, ?Tso; Days to 50% of germination of final germination rates,
IMGT; Mean germination time, YCVG; Coefficient of velocity of germination, ®Rs; Germination velocity.

23



A -

S - 2= -
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IRZAPTE TR AFH H S]] wE AAEA A3
Fae AFH F A =daE AR 39 119 AT
oA 13.0em= 7Pg ok AR 24| AfelE
WAL 7Fsst FES A= 71T_i AFaL °10% 53]
Fasittd = A=t oleidt 2739 A & Al =4
UF= 108 31 ATl 1.71 mmi -,T«Pﬁ._j Vi =
Roem, AFH A7 HASLE TheoAle S B
AAEEHol = 109 31%_1 AglTellA freH ez 7 A
ow, ZAH FLI AFS Bk T, AA e Lolrt 7t
A 99 59 AT Bk of 2.5 o] 7] ZoR Ay
STk (Table 3).

38, Yoon (2013)2 At 2|E g vlgsie] b
Awel AR A% yEE (14 07 mZ)oﬂxﬂ 3L (16.0 cm)}
<7 (3.9mmpe] 7PF Azg S HRl AR RIS
olfgt A= & AFY 3¢ AT Eop T2 S Kol
= o2 Yepgo & AJolE Holx] ¢ohtt.

AW 39 1Y AFFelA 7P wWe, AF 2 9
TAI7E et s Aol e S Btk 98 952

99 5U Aol 7 Ak L/we 995U Aol A

7P ==, 9 59 AHFE AlLEE VA Al
= frolF Aolg HolA] Sttt Ghe BE AETellA 24
SSANE AFH B IRSAIIE =AASE Holxlon, 9HA,
AZ3 Ao FABAE Kol Zo= e} (Table 4).

AF E SSAERE ASE a2 uRe] ¥e] e

Table 3. Height, root collar diameter and total root length of A.
pictum seedlings by harvesting and sowing dates.

Harvesting and Height Root collar Total root

sowing dates (cm) diameter (mm) length (cm)
2014-9-5 48+1.0c 0.77+£0.18c 47.4 + 8.0b*
2014-9-29 8.7+2.0b 132+026b 81.6+11.8b
2014-10-31 10.6 £ 1.3ab  1.71 £0.29a 116.9 + 43.2a
2015-3-11 13.0+3.2a 1.26 £ 0.15b  80.8 + 14.8b

Mean values + SD from triplicate separated experiments are shown.
*Means within a column followed by the same letter are not
significantly different based on the DMRT test (p < 0.05).

2xet - sig - 257

Fig. 29} Zrom, 94 5 A2|o] 27} vh& A&+ B}
#Ae] Az S B A ¢ 5 Atk 134711 A=Al
g AL R F9EES Se, Berske e A
Ashe 715S 7KL e e Axg A AR
A= S VA AL, 24, 99, 95 Sl 7P A

1-"0> =1, BT
35 A3E 29d A F3Ee 292 A= (Fox er
al., 1990).
EACES LR S

AETe] 45 9, 27, e 2 dAAe B
109 319 AEFolA ZHzE 0.077g, 0.054¢g, 0.051g,
0. 182 go 2 7P ko, vﬂﬂi 7P xS RS B
1 99 59 Al Hoh AdEFo] 747t 3.5, 3.24, 3.9,
suH =A AN & x}OI Holz Ao Uegth
(Table 5). HHHe 99 29 2]+<} 3¢9 119 AHg4e &
Zlo)E HolA| edodth TRES BE A FolM 2.7-3.60%
A7 fFoF zpols HolA] gtom, Aol 7Pt FS
g Zloz dtE= 109 319 Aol 7P BAl ek
T} (Table 5).
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Table 4. Leaf morphological characteristics of A. pictum seedlings by harvesting and sowing dates.

Harvesting and Leaf area Leaf length Leaf width Leaf index No. of leaves
sowing dates (cm) (cm) (cm) (L/W ratio) (ea)
2014-9-50 2.6 £0.5b 3.9+£0.7b 0.6 £ 0.1b 6.8 £ 1.5a 2.4. + 0.9b*
2014-9-29 84 +3.2a 5.7 £0.6a 1.3 +£0.4a 4.5 £0.9b 2.7+£1.2b
2014-10-31 8.6 £ 1.5a 59+0.7a 1.4 +£0.2a 4.4 +0.7b 4.7 +£1.3a
2015-3-11 10.3 £ 2.6a 5.6 £ 0.6a 1.7 £0.4a 34+0.7b 54+17a

Mean values + SD from triplicate separated experiments are shown. *Means within a column followed by the same letter are not significantly

different based on the DMRT test (p < 0.05).
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Fig. 2. Root images of A. pictum seedlings by harvesting and sowing dates. A; 2014-9-
5, B; 2014-9-29, C; 2014-10-31, D; 2015-3-11.

Table 5. Dry weight and T/R ratio of A. pictum seedlings by harvesting and sowing dates.

Harvesting and Leaves Shoot Root Total TR
sowing dates (8 (® (® © ratio
2014-9-5 0.022 +0.002b 0.017 +£0.006¢ 0.013 +£0.005c 0.052 +0.006c 3.5 +1.3a*
2014-9-29 0.059 £0.019a 0.038 +0.012ab 0.036 + 0.020ab 0.133 £ 0.050b 3.0£0.7a
2014-10-31 0.077 £0.020a 0.054 £0.017a 0.051 £0.017a 0.182 £ 0.050a 2.7 £0.5a
2015-3-11 0.057 £0.010a 0.035 +0.008b 0.026 + 0.005bc 0.118 £ 0.020b 3.6 £0.8a

Mean values + SD from triplicate separated experiments are shown. *Means within a column followed by the same letter are not significantly

different based on the DMRT test (p < 0.05).
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