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Selection of New Cuitivars with Red Fall Leaf Color in
Zelkova serrata Makino as Street Trees

Shim, Kyung-Ku* - Ha, Yoo-Mi* = Park, Hyung-Soon** - Lee, Jeong-Ho**

"Dept. of Landscape Archilecture, College of Life and Natural Resources Science, Sung Kyun Kwan
University, Suwon 440-746, Korea
"*Depl. of Porest Genetics, Forestry Administration, Suwon 441-350, Korea

ABSTRACT

This study was carried out 1o develop new cullivars of Z. serrara showing red fall leafl as street trees, 2.
servate which had red fall leaves were selected and then examined for conlents of leaf anthocyanin and
chlorophyll. In addition, for the progeny test, selected trees were grafied. OF 21 trees having red autumn
leaves, three individuals, "S-6", '5-20", and T-24" were [inally selected. They contained higher level of
anthocyanin in the leaves. Once developed, the red color remained Gill late autwrnn. Grafled plants of the
selecled strains showed high grafting efficiency and red foliage color in autumnn. The soil pH of the survey
sites ranged from 5.9 @0 7.24. However, other soil charactenstics did not show much difference among the
sites with regard to morganic nutrients including N{%}, P=Os, CEC(mg/meq). K*, Ca®, and Mg™. ‘S-6',
‘8207, and T-24°, clonal lines with red fall leaf were selected as new cultivars and propagated by
grafting.

Key Words : ornamental trees, anthocyanine, chlorophyll, woody landscape plants.
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Table 1. Growth charactenstics of the selected irees

with red fall leaf celor

Selecter trees Tree agesiys) Trce heighl(m) DBH(ny) Crown wrlth(m)

Kyung-Ki1 Do, Kwa Chun Cily Seoul Grand Park

5-2 28 6 2b 7
§-3 28 7 2b 7
S -6 25 6 29 6
§ -7 28 6 21 6
5 - 10 28 5 2h 5
8 -12 28 7 22 6
5 -19 28 7 24 5
5-20 28 & 30 5
3-121 28 7 23 4
7Kyung G1 Do, Suwan City Chang An Park

J - 28 42 6 27 ‘ 5
J - 29 25 5 23 5
-3 23 4 19 4
J - 35 43 10 28 9
J - 36 35 9 26 7
Kyung Gi Do, Suwon City  In Gye Dong

1 - 38 25 5 17 3
I-40 20 2.5 18 4
I - 42 25 4 25 3
Kyung Gi Do, Suwon Cily Sung Kyun Kwan University
C- 44 29 7 21 —4
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Figure 1, Temporal changes of |2af color of the selected 2. serrata trees with red lall leaf color,
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Table 2 Comparison of chiorophyll contents of sun leaves in the selelcted cliones with red (eaf fall color

Chlorophyll a Chloraphyll b Tolal Chlcrophyll
Kmds {ma/g fw.) (mgig {w.) (mg/g fw.)
May 10 Jund0 Aus?? Sep20 Oct?4 Mayl9 20 Aug?? Sep?0 Oci24 May 19 Jan30 Aug?2? Sep?d Ocl2d
S5-2 0,253 0350 1928 2173 0029 3954 5125 0483 0039 0077 47227 54490 2410 2130 0,106
S -3 0262 0258 1364 1417 0038 3513 5074 0294 0343 0102 3758 4576 1654 1755 0.140
3 -6 0241 0291 2083 1406 0542 3607 4.411 0534 0397 0191 3820 4680 2609 1.798 0731
$-7 0170 028 1739 0877 0487 2641 4540 0344 0482 0174 2797 4805 2098 2358 0659
5 - 10 01701 0277 1851 2170 0152 2426 4359 0357 0550 DOBO 2584 4614 2004 2713 0.231
§-12 0256 0325 2250 1927 0109 3296 4776 0534 0473 0065 3536 5077 2777 2394 G174
S - 15 028 0274 1899 1495 1234 3290 3788 0463 0384 0308 3558 4042 2366 1874 1535
S - 20 0279 0304 2106 2219 0240 3285 4371 0455 0558 0146 3556 4653 2555 2770 0385
S -21 0314 0350 2028 2212 0105 3720 4557 0517 0541 0087 4015 4834 2538 2746 0191
J-%28 0284 0335 2438 2180 0036 3716 4402 0600 0493 0070 3981 4714 3031 2675 0106
J-29 0383 0266 1.767 1955 0022 4420 3536 0413 0496 0060 4769 3784 2175 2444 0082
J-31 0228 0247 1557 1487 0031 =2h08 3372 0314 0388 (0078 2722 3601 1896 1880 0.109
J-35 0272 0235 1640 1428 0440 3339 3668 0447 0382 0200 3594 3884 2082 1806 0638
J-36 0297 0243 1895 1.587 0353 3757 3795 0526 0390 0129 036 4018 2415 1972 0481
I-38% 0197 0176 1023 0967 0039 2756 2839 0310 0273 0082 2939 3000 1329 1237 0121
I-40 0253 01%0 14687 1.730 0.013 3058 2750 0346 0488 0026 3295 2826 1838 27213 0.038
I-42 0147 0153 0756 0741 0012 2470 2292 0185 0225 0042 2604 2433 0943 0964 0054
C - 44 0247 0208 1533 0584 0676 3010 2803 0423 0216 0210 3242 2896 1951 0.807 03883
Alold B Afolg 714 Feb & 5 glort 108 24 AE B 7] REAjep e sheke] WA BA}
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doAee €Y Hy, dA, Hareel edy 7l Table 200= ARPE, Ao B8 5 gge] &
2 Thdhe AYE BY 7o) s (Figure T ZEUR 9 R84 EHE vEk A AR
3) HETEe] Tk Al ko] b HE24 av 887 0ol Te] B vEHE HE4
F Ao AGEHGCE ol § B FHAYY A b= 593 68¢l A velsiont & §548%0] od
g ZEUE AlA] EARI Y Fgelae 28 2 £ 7)o §73 Pk A ¢ 5 Ysirh du

Fud cplor staze
folliveveronifl,y)

Zep  Sip Sen O0 A Ol @ U4 ek Ol Gy, O how 3R b
2l 23 =3 15 20 2% s a2z

Kwa Chun City Suwen City

Figure 2. Temporal changes in anthocyanin contents of sun leavas in lhe selected trees with red fall leaf color,
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Table 3. Growth characteristics of grafted plants of
Z. serrata with red fall leaf color.

Selected  Nooof Successfil Leal tall  Tree Koot color
Trees grafted phmis graffing(%) odor heght(m) dameter{mm)

-2 50 34 Red 1114 137
5-3 50 90 Red 1011 122
S-6 a0t 80 Red 1024 132
-7 50 g0 Red 1010 134
5-10 50 96 Red 1367 156
5-12 5a 94 Red 1200 145
S -19 50 88 Fed 1071 137
S - 20 50 80 Red 1391 154
J-28 a0 74 Red 1098 12,1
I-29 50 78 Red 1215 134
I-238 40 68 Red 1178 135
[ - 40 40 7h Red 985 113
I-42 40 48 Red 1064 132
Co- A 40 50 Red 1005 135
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Tabla 4. Charactenstics of the selectd tress with

red fall leaf colar for landscape uses

Selected Age Tree haight Crown width Anthecyarm Fall leaf

Trees {ys)  [(m) {m)  contents{OD530) Color
5-6 28 6 6 3.80 Red
5 -20 28 g a 382 Red
I-42 29 4 3 3.79 Red

'5-6" (AN,

Figure 5. New cultivar,
plant(B) with red fall leaf color leaves.

and s grafted

Table 5 Soil characteristics of the survey sites.

6. E2 B4
AE7T B SEAI e EER e
7] 9ighed B S o HFE Table 59 T E
Fel pH F Bh L AL 2 Fot i 2
22 el
TR POz sh thEe] 55,16 ppm SR ER
o =) AAFUL 71553 ppm, THA AAE
L 75 31ppm o B FEA AGe] £ ALRE et
o1t felde giglth el seA Al
P08 FEE APLAE AZEMN B CECT
T thg-do] 7 ey U ZTQE’?Wh 2 7l

E Holx| Uit cet'E I vlade] A EE ¢
& 443 JIT) 75 HE U8 B, YA
A1 B ) 57) ARHE A% Be
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o o8 QArt Iajeh AZER A&H0 Y 54
A 977k Lasty AAgeich ERaY 43 9
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e geldoiz FAR G B drdMe A
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A7R F A) AN 4 A Lo} 242

g
299 2 % el o)yl 2

Depth pH N P CIEC K' Ca®” Mg

{cm) (15} (%} Caprn ! (mgfiren) (%) (%) (%)
Seoul Grand Park in Kwa Chun City 607 a7 005 a 55,16 a 573 a 011 a 6.25 a 145 a
Chang An Park m Suwon City 611 DU3 a 7553 a 253 ¢ 012 a 236 ¢ 073 b
In Gye Dong, Suwon City 670 a 00> a 7hil a 363 e 012 2 38l b 1.03 a
Sung Kyun Kwan University in Suwon City 664 a 004 a 3.28 b 3.96 b 012 a 395 b 1.11 a

Z Mean separation willin columns by Duncan s multiple range lesl, significanl at 5% level.
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