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Abstract - Characteristics of leaf morphology was examined in 11 natural populations of Acer pictum subsp. mono (Maxim.)
Ohashi in Korea. Nested Anova showed that there were statistically significant differences among populations as well as
among individuals within populations in all 14 quantitative characters. In all the leaf characters, variance components
among individuals within populations were higher than those among populations. Some morphological characters such as
the ration of Blade length to Petiole length (0.90), Uower lobe width (0.85), Blade length (0.83), and Middle lobe width
(0.83) showed the relative high differences in the values of differentiation (Dj;) among populations. Of the ten populations,
Gwangyang (1.36) and Cheongyang (1.30) were highly differentiated based on the total mean Dj; of fourteen morphological
characters, while Ulju (0.30) and Jeongseon (0.44) were scarcely differentiated.
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Table 1. Location information for the population collection sites of A. pictum subsp. mono

. . . Altitude Height DBH Area
Populations Latitude Longitude (m) (m) (cm) (ha)
1 Gwangyang 35° 06" 40.3” 127° 35" 51.0” 810 10.7 21.8 40
2 Gurye 35° 21" 14.07 127° 29" 30.6” 843 7.6 219 50
3 Ulju 35° 34" 14.67 129° 00" 13.7” 864 8.5 19.6 5
4 Cheongyang 36° 24" 50.0” 126° 52" 08.0” 308 14.0 21.6
5 Boeun 36° 36’ 06.0” 127° 47" 35.2" 650 10.0 16.6 5
6 Yeongyang 36° 42' 54.17 129° 16" 16.4” 587 8.6 19.7 80
7 Danyang 36° 54' 03.9” 128° 25" 10.6” 785 7.0 12.0 30
8 Jeongseon 37° 34" 06.6” 128° 37" 11.7" 971 8.6 17.7 50
9 Yangpyeong 37° 37 49.77 127° 36" 49.5” 240 9.5 23.1 8
10 Inje 38° 10" 03.77 128° 08" 24.3” 686 7.8 14.6 80
1" Geoje 34° 48 243" 128° 39" 19.7” 399 12.2 21.2 5

"A. mono for. rubripes T.B. Lee.
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Fig. 1. Location of eleven collected populations.
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Fig. 2. Diagram of A. pictum subsp. mono leaf showing
the measured characters.
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Table 2. Average values for leaf morphological traits in 11 populations of A. pictum subsp. mono

1z

Pop. Bl Ulw Miw Llw Pl Lla La
: 8.90"" 10.36" 12.86" 6.37* 7.88% 142.7* 51.6*
(16.4) (20.1) (17.0) (25.1) (33.1) (16.1) (31.6)
5 831 9.81P 11.94% 5.54¢ 7.25"8 127.7° 49.5%5¢
(15.6) (13.4) (14.8) (34.0) (28.4) (21.2) (28.5)
; 849 9.99%¢ 12.38" 525" 7218 125.8° 48.6™
(13.1) (15.4) (17.5) (36.5) (37.3) (222) (303
A 8.54%P 10.45" 12.04%¢ 471¢ 6.86™ 119.1° 48.6%
(11.3) (15.3) (15.9) (34.2) (32.0) (20.9) (24.4)
s 8.17° 9.60° 12.10% 5.46° 6.54° 129.7 47.95P
(11.6) (12.1) (12.2) (L) (32.0) (21.2) (23.8)
6 8.12° 10.13"5¢ 12.24° 5.26° 7.39"8 128.5° 45.4F
(13.9) (15.6) (13.5) (30.8) (31.7) (19.7) (28.4)
. 8.10° 9.63° 11.70¢ 4.82° 7.3248 138.8"% 440"
(17.7) (16.4) (16.1) (32.9) (L) (17.5) (31.6)
o 8.60% 10.41* 12.28" 523" 7.19"" 136.5° 46.9°
(12.8) (15.9) (14.3) (31.4) (35.1) (16.0) (24.5)
0 8.74"" 10.32"8 12.89* 5.54° 7.15% 131.0¢ 50.4*°
(13.4) (14.2) (13.4) (38.9) (35.8) (16.6) (23.4)
0 8.61"" 10.44* 12.28° 527" 7.30"" 120.6° 47.0°
(13.1) (13.2) (15.9) (29.7) (29.0) (19.4) (24.3)
Mean 8.46 10.11 12.27 535 721 130.0 48.0
(14.2) (15.2) (15.1) (32.5) (32.6) (19.1) (27.1)
" 10.15 10.90 13.81 7.79 8.66 132.9 75.1
(13.8) (13.8) (15.1) (24.7) (29.3) (21.5) (27.2)
Pop. Bl/Ulw BI/Mlw BI/LIw Miw/Ulw Miw/Llw Ulw/LIw BI/P1
: 0.87* 0.70% 1.48" 1.26™® 2.11° 1.72F 1.228%¢
(11.0) (9.0) (31.3) (10.5) (24.7) (34.1) (27.2)
5 0.85% 0.72% 1.63™ 1.22%8 233" 1.96° 1.235¢
(10.9) ©.1) (28.4) (14.2) (26.9) (32.7) (29.4)
3 0.86"" 0.69" 1.79%¢ 1.25"8 2.59%¢ 2.15° 1.29"8
(12.3) (10.5) (31.5) (13.8) (30.4) (38.1) (28.8)
A 0.82° 0.71* 2.00* .16 2814 249* 1.37%
(10.1) (8.5) (34.4) (10.3) (31.4) (39.1) (30.7)
s 0.86"% 0.68" 1.62° 1.27% 237° 1.93° 1.35%
9.5) (7.8) (26.7) (12.0) (24.0) (3L.5) (26.9)
6 0.81° 0.67° 1.68P¢ 1.225¢ 2.535¢ 213" 1.18¢
(11.3) (7.8) (3L.5) (12.3) (31.6) (40.0) (23.9)
; 0.85"5¢ 0.695¢ 1.85° 1.228%¢ 2,688 2.26° 1.19%¢
(12.3) (10.2) (34.6) (11.6) (35.9) (41.9) (29.5)
g 0.84% 0.71"® 1.80% 1.20° 2.54%¢ 2208 1.35%
(12.0) (11.4) (31.8) (14.9) (28.1) (35.8) (38.0)
0 0.85% 0.68° 1.76°® 1.26"" 2.58%¢ 2.115%¢ 1.35%
9.5 8.7 (34.0) 9.9) (31.4) (38.7) (32.6)
10 0.80° 0.68° 1.70%¢ 1.18" 2.48P 2.16° 1.225%¢
(8.4) 9.3) (29.8) (11.3) (24.7) (34.3) (27.9)
Mean 0.84 0.69 1.73 1.22 2.50 2.11 127
(10.7) 9.2) (31.4) (12.1) (28.9) (36.6) (29.5)
N 0.94 0.74 135 127 1.83 1.47 1.26
(9.9) 9.7) (19.3) (10.5) (17.5) (24.4) (28.2)

Pop., Code, and ( ) : As in Table 1, Figure 1 and Coefficient of variation, respectively.
™. Different letters indicate Duncan’s multiple range tests (Significant at p<0.01).
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Table 3. Simple correlation coefficients in leaf morphological characters
Characters Bl Uw Mw Llw Pl Lla La /[]ngi)v /Iv'illw /1143117\/ /1\[/?1:1// /INﬂz /[Iillvvt/
Ulw 077"
Mlw 0.80" 0.57
Liw 048 007 068
Pl 041 033 041 054
Lla 012 -19 023 053 051
La 074 034 070 065 017 004
B/Ulw 017 -41 022 045 003 059 0.0
BUMlw 024 017 -25 -13 -00 -02 032 026
BI/Llw -06 025 -37 -8 -4 =50 -24  -27 039
Miw/Ulw 002 -46 046 067 008 053 037 072 -4 -67
Miw/Llw ~ -17 019 -38 -90° -47 -54 -35 -35 021 098 -64
Uw/Llw  -11 028 -41 -90 -4 -57 -34 -43 031 098 -76 098"
BI/PI 030 021 020 -20 -68 -23 035 026 027 044 003 038 034
Code : As in Fig. 1, “and " : Significant at the 1% and 5% level, respectively.
SFEHE L THHE/GARE Y AR /GG AT = o AJake] Hlw A goldk ks HESR= Flo] o]
B ke, TERE/ SRR o] ks vebll tHKFRI, 2008). 1B SR AU Beh 14704 9 9
U}, TEHZ/AENEL A HE/ElEHET] o] Al A BT e o) AR W7t Hett AR sk vl SR
S Uehilon], FAAE/d N TS JdHL/std AL 2R A e Aol S FAl o R ik Bt
oS ek Chang(2001)S 1122] ¥/ 3 S A4ste Aol nigdd Aoz AlsHh £ A4y
AR A FE YR Share] S5 ER o)FslHA] o] T = YU A e HAEA WolollA Hidol
o] ZelA = dALHolZ Bag up 9o} B o tolA 5 670 Aol BT ezt ApolHrh= AT Ao
MRS 1170 A1 we] 9 A ol X|g)A AL 7118 Haleh= %%‘f{} S Yehl ok Lee er
78S Holx| FUTh al., 2007) 858 BT o] Slo] FejA wo
Hat Rk zpelo] 7|Q1ghs Rareh= Adolgt 4
RN S VEFATH Lee ef al, 1977).
14717 FAEAE gk Fuzt 2 ek uf A
FoJ& ¢l zjolol] 3l Anova®} Nested EAHEAIS 214 w33
g A= Table 49F 2tk 23R4 A3 14704 2= ¢ 14714 Hefd E450] 8] ezt B ws odoln
FAA Feizt B o] A 2ol 1% ool Al I AT Aenag flste] RS Dyfks 004
AR 1] frejdo] JAAH AT 6] e ¥4 2.437M4) thekaigl on FAE 7ol B Aol et
A FAt 7R Jagk AR sk vl 0~5.8% W (Fig. 3). A/ 42 71 =& 9 0.90 A%
A= Fehg JHARE A B AV ERET 2 AR o, tho® A Z .85, QAT TEHF 0.83
el ¢ AEFe] Rl et wet ALOlo il £o 7 A Yehg Hegt Bi) 2 A ER UEyte
1 WolFoe] Atk &, s} el 8 5o 4 o, o2 FA vls) 7t o] $JAIgk iAo 3
S FAPEE BES] 918 o g shEeitii BE z279 2 A-g3h wkgshs AEA 71744 (ecological
s BES o] Hashy FHEsht 24 &2 4 sensitivity) 0] ¥ SAEZE YERTh vhd JAHE/S
<Y 79 A ol ®lo|7h vpkstar ko] 4fR7F Am A} AHE PAo] 7P e 0.61 AL oM, Aoz &)
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Table 4. Summary of Nested analysis of variance for leaf morphological characters in A. pictum subsp. mono

Mean square Variance component(%o)

Character
AP AIWP Error AP AIWP Error
Bl 715" 445" 0.67 1.9 522 45.9
Ulw 11.07" 6.95" 1.32 1.7 453 53.0
Mlw 13.08" 9.57" 2.01 1.0 427 56.3
Liw 20.74" 9.17" 1.55 37 47.9 48.4
Pl 11.89" 10.08™ 4.46 0.3 20.2 79.5
Lla 56242 1814.2" 330.3 5.8 44.7 49.5
La 504.3" 5444 86.6 0.0 515 48.5
Bl/Ulw 0.048™ 0.023” 0.006 2.6 33.0 64.4
BI/Mlw 0.024" 0.011" 0.005 22 19.9 77.9
Bl/Llw 238" 0.87" 0.20 4.4 38.8 56.8
Mlw/Ulw 0.130" 0.048" 0.015 3.8 29.6 66.6
MIw/Llw 374" 162" 0.29 3.7 46.6 49.7
Ulw/Llw 432" 1.78" 0.34 39 442 51.9
BI/PI 0.52" 025" 0.12 1.8 18.3 79.9

AP: Among populations, AIWP: Among individuals within populations, ™ Significant at p<0.01, Code: As in Fig. 1.
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Fig. 3. Differentiation (Dj;) for 14 morphological characters
in 10 populations of A. pictum subsp. mono. 1~10 : as in
Table 1, and BI~BI/PI : as in Fig. 1.
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Fig. 4. Differentiation among 10 populations of A. pictum
subsp. mono based on total mean differentiation (Dj) of 14
morphological characters.
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