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Breeding of landscape and cut-flowering cultivar of indigenous

plants in Jeju island and development of cultivation technique
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SUMMARY

Jeju Islands is a volcanic island located at the south sea of the Korean
Peninsula. The forest soil of it had been originated from volcano eruption of
Hallasan on which more than 1,800 plant species are growing including around 500
rare and endangered ones. There are also some valuable plants which have so
specific traits that could be developed as new cultivar. We have searched these
indigenous plants in Jeju island like Chloranthus glaber, Cleyera japonica, Illicium
anisatum, and Ilex rotunda. We have investigated the vegetation on the natural
districts of these four species and selected multiple characteristics of growth form,
leaves and fruits.

In addition to major 3 species(Chrolanthus glaber, [llicium anisatum , Cleyera
Jjaponica) 10 species of evergreen broad-leafed trees were selected, these species’
habitats were confirmed and leaf characters were analyzed to secure genetic
resources and grasp possibility of the development of the plant resources.

Chrolanthus glaber habitats was confirmed in the Yeongju bridge and Don—naeko
valley. Leaf character analysis showed that the leaf length was 12.4%+2.2cm, leaf
width 4.6%f1.1cm, and the petiole length was 1.3+0.5cm. The Warm-temperate
Forest Research populations showed the highest numerical value while Yeomiji
Botanical Garden populations showed the lowest value.

Illicium anisatum’ habitats was confirmed in 3 sites of the eastern part and 1 site of
the southern part of Mt. Halla. Leaf character analysis showed that leangth of leaf was
75%1.1cm, leaf width 3.0+0.6cm, and the petiole length was 1.3+0.3cm. All populations
showed similar to numerical value however Seogeomeun-oreum populations showed
relatively higher value than any other population.

Cleyera japonica distributed mainly in southern slope of Mt. Halla. Leaf character
analysis showed that the leaf length was9.0£1.2cm, leaf width 3.1+0.cmb5, and the
petiole length was 0.8+0.2cmcm. All populations showed similar to numerical value but
of upper Don-naeko valley populations showed relatively higher value than any other
population.

Leaf character of 10 species, exclusive of major 3 species showed that the leaf



length of Camellia japonica was 103.18%£10.94mm, leaf width was 42.56%£4.84mm,
the petiole length was 10.61x1.40mm, the leaf length of Eurya japonica was
60.09£5.77mm, leaf width was 24.03£2.01lmm, the petiole length was
3.88+0.81mm, the leaf length of Eurya emarginata was 40.69£3.56mm, leaf width
was 17.25%£1.38mm, the petiole length was 2.68%t1.64mm, the leaf length of
Myrica rubra was 101.74%+18.79mm, leaf width was 28.44+7.68mm, the petiole
length was 7.52% 1.22mm, the leaf length of Neolistea aciculata was
94.21£13.07mm, leaf width was 28.02+3.48mm, the petiole length was
10.12£1.90mm, the leaf length of /lex cornuta was 57.111£6.48mm, leaf width was
34.62x£7.27mm, the petiole length was 7.00£2.02mm, the leaf length of /lex integra
was 81.00x5.16mm, leaf width was 28.97%£2.69mm, the petiole length was
16.93£1.71mm, the leaf length og llex rotunda was 96.41+9.03mm, leaf width was
37.51£3.57mm, the petiole length was 25.47£2.54mm, the leaf length Lingstrum
japoncum was 75.92%+7.38mm, leaf width was 38.07%£4.31mm, the petiole length
was 9.41+x1.59mm, and the leaf length of Pittosporum tobira was 80.59£8.68mm,
leaf width was 30.08+3.43mm, the petiole length was 13.20x3.05mm. Leaf
character variation within most species is showed equable distribution, however
Myrica rubra showed extreme variation in the leaf length and leaf width.

Seed and scions were collected from the selected and propagated. The growing
pattern and expression of scions were surveyed. To breed the unique cultivar, we
have focused on each own characteristics. About some chracters, we are patent
pending. [llex rotunda. called Chinese holly tree is one of the woody plants grown
at east China, Japan and Korea. Most Ilex observed are female plants because of
their attractive fruit ripen from October to December as well as their multiple
landscape value. However its habitat in Jeju island in Korea is restricted and due
to illegal cutting, only few individuals are left. The phenotypic varieties of the tree
could be use to produce a new cultivar. In Japan, llicium anisatum, and Cleyera
japonica, are being used in the censer stand as a symbol of forever due their
evergreen leaves. Chloranthus glaber has so attactive red fruit ripen from October

to next May that could be developed as a purifying indoor air plants.



To produce a indoor decorable cultivar, we have also examined three species
(Chiloranthus glaber, llex rotunda and [llicium anisatum) seedlings which have a
different level of shade tolerance, grown under different light regimes on the full
sunlight and 50% shading of the full sunlight. / anisatum (shade tolerance species)
had a significant difference between full sunlight and treatment. [ rotunda
(intermediate species) showed high photosynthetic rate and WUE over PPFD 1000

1

pmol m %s! on full sunlight. Besides, [ anisatum grown under full sunlight showed

lower photosynthetic rate and WUE over a range of all PPFD. Chloranthus glaber
seedlings were raised under four light conditions; PPFD 400, 250, 100 pmol m s
and full sunlight (PPFD 1600 umol m %s™Y. In the full sunlight, Chloranthus glaber
showed lower chlorophyll contents, photosynthetic rate and stomatal conductance
than all of shading treatments except intercellular COs concentration. The results
from the study of shading treatment suggested that Chloranthus glaber adapted to
low light intensity on growth and physiology. and / rofunda has a more flexible
reaction system than that of [ anisatum.

To give a improved cultivation technique to the farmers, we also have conducted

some studies on the effect of several nutrition treatments. And we Now we have

the propagation nursery of favorable trees that could be distributed to the farmers.
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a9 3-5. U ARAA 9

3 34 AR A Rel A

AdHN G ~31(m) 52312474 (cm) 3 231 (m)
1 4.75 9.3 273
2 5.62 9.6 277
3 4.30 7.5 259
4 5.40 10.6 265
5 4.70 8.3 265
6 5.70 16.8 264
7 3.50 6.2 265
8 3.92 8.3 265
9 5.15 8.1 271
10 4.12 6.8 285
11 3.82 8.4 285
12 6.00 10.0 267
13 4.23 8.5 267
14 5.73 8.3 262
15 4.44 7.1 251
16 4.39 5.8 257
17 6.25 7.4 257
18 4.46 6.2 257
19 6.60 11.7 287
20 4.9 7.1 281
21 4.31 7.3 281
22 6.15 8.8 281
23 6.50 13.9 287
24 8.54 12.5 281
25 4.40 6.3 269

s kiy 5.1 8.8 270
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T =3 W% (%) TE =3 W% (%)
FH7HA U 16.9 = A2 U 2.6
H| 7] L5 13.5 L8| L5 1.8
=3y 13.5 ZEUT 1.6
o A 10.9 o = 1.6
Gl e 10.9 N 1.0
AT 8.1 AU 0.8
e 4.7 ey 0.5
A2 9] L 4.2 S 0.3
S 7 U 3.6 AL 0.3

A 100




3E 3-6. AAYA oA HFET| o] ASAS
A T 31(m) F 1A% (cm) a3 231 (m)
1 4.3 6.5 726
2 6.4 10.2 739
3 4.9 10.4 739
4 4.7 6.4 737
5 5.8 11.0 738
6 4.7 9.4 748
7 4.2 8.3 751
8 4.2 10.3 749
9 5.4 18.8 753
10 3.9 11.1 753
11 2.3 4.3 755
12 3.8 6.8 744
13 2.3 3.1 744
14 5.6 6.6 741
15 3.4 3.0 724
16 4.7 10.5 708
17 4.5 6.0 698
18 3.9 3.8 724
19 3.8 4.0 708
20 4.1 4.0 721
1t 4.3 7.7 735
g Wy
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17 8.4 11.8 6.1 /6.6

24 9.0 10.5 6.2 / 6.7

25 8.2 13.7 6.2 / 6.2

38 9.5 11.5 5.9/ 6.5

55 11.1 12.1 6.0/ 6.5

58 8.2 8.9 597/ 6.9

175 9.3 14.1 6.2 / 6.7

201 5.8 14.2 6.5/ 7.2

203 6.6 14.2 59/ 6.6

206 5.9 14.4 6.3/ 6.8

236 8.6 15.0 7.1/ 6.6

260 10.0 12.0 6.4 /7.0

380 6.8 14.6 5.7/ 6.5

413 10.0 15.0 6.2 /6.9

414 5.0 15.5 55/ 6.3

415 5.7 15.2 6.3/ 7.3

504 4.0 15.2 6.5/ 7.1

4t 5.0 10.2 6.1/ 6.7
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A s A1 T 3(m) Filem) | FHEH(m) A
1 ZLZE‘—EE?]QZE 6.5 11.0 2.5 Al =AFH
2 ” 5.5 13.5 2.5 "

3 ” 7.5 7.8 2.0 ”
A ’ 8.0 10.5 2.5 ,
5 ] 75 95 2.0 ’
6 ” 6.8 10.5 2.0 "
7 ) 5.5 11.3 2.5 ’
8 " 6.4 12.5 3.5 4
9 y 4.5 12.0 2.5 ,
10 ” 7.5 9.5 2.0 "
11 ” 8.0 12 2.0 "
12 ” 6.5 12.5 2.5 ”
13 ” 6.0 13.2 2.5 "
14 ” 5.5 11.4 2.5 ”
15 ” 6.4 8.5 2.5 "
<t 6.54 11.05 2.40
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A 9w | 1a4 | 194 A | 194 AR
o =} o] 3L H ° - b b
we | poem | SR L g | gelem | % | 9%
1 7.65 * 3.30 £ 1.46 = 22.28 * 1.94 = 13.56 *
1.02 0.45 0.33 11.45 1.11 8.20
9 6.76 2.36 1.52 £ 10.57 £ 1.75 = 8.30 *
0.57 0.28 0.53 2.91 0.44 1.59
3 7.98 * 3.30 £ 1.14 = 7.16 £ 1.30 = 5.65 *
0.85 0.22 0.18 10.45 0.47 2.16
A 9.41 £ 457 1.33 £ 11.72 £ 2.95 = 11.00 £
1.09 0.46 0.20 4.00 0.89 3.46
8.19 * 3.45 £ 1.35 = 2.25 £ 7.15 *
+
0 0.97 0.47 0.15 987 £ 4.21 0.44 1.73
6 6.55 + 2.84 + 1.18 £ 11.23 = 1.25 £ 575 &
1.01 0.51 0.37 8.03 0.64 3.40
7.11 £ 2.52 £ 1.18 = 1.80 = 6.20 *
+
7 0.70 0.30 0.22 8.11 £ 3.06 0.77 1.64
7.08 2.62 1.30 £ 1.70 £ 6.15 *
+
8 1.07 0.40 0.29 774+ 189 0.66 1.90
7.40 * 2.56 £ 1.67 = 1.15 = 9.70 £
+
) 1.09 0.37 0.29 9.06 £ 3.89 0.37 3.33
10 7.20 £ 2.82 1.22 = 10.48 = 2.30 = 7.95 £
0.93 0.41 0.34 5.35 0.8 1.50
7.44 =+ 2.89 £ 1.69 = 2.15 £ 7.90 *
+
1 0.91 0.37 0.29 4.88 £ 1.97 0.67 1.92
7.38 2.86 1.36 £ 1.10 £ 9.40 *
+
12 1.14 0.43 0.33 0:26 £ 2.04 0.31 2.54
13 9.21 £ 3.91 £ 1.20 = 11.82 £ 1.60 = 9.05 £
1.31 0.51 0.22 6.77 0.76 5.02
6.99 = 2.81 = 1.21 £ 2.30 £ 9.00 2
+
14 0.79 0.21 0.26 o4L £ 1.5 0.66 .00
15 8.27 * 3.47 £ 1.62 = 13.12 £ 1.20 = 11.15 *
0.91 0.48 0.29 6.74 0.41 4.45
7.68 3.85 = 1.32 £ 2.05 £ 7.80 £
+
16 0.74 0.45 0.26 6.29 + 2.28 0.60 2.57
7.68 * 3.13 £ 1.24 = 2.55 £ 8.65 *
+
17 0.72 0.56 0.27 6.08 £ 351 0.69 3.88
7.45 £ 2.73 1.44 + 1.16 = 7.65 *
+
18 0.84 0.32 0.35 8.99 £ 5.68 0.37 2.43
19 591 =+ 2.56 £ 1.12 = 13.56 =% 1.70 = 10.10 *
0.63 0.27 0.22 6.92 0.80 5.40
20 7.81 2.70 £ 1.67 £ 12.08 £ 2.10 8.55 £
0.90 0.27 0.20 5.04 0.64 1.99
91 7.51 £ 2.508 £ 1.46 = 11.69 = 1.15 = 11.05 +
0.38 0.30 0.22 7.09 0.49 4.07
99 8.33 = 3.28 143 £ 12.91 £ 1.25 £ 11.85 £
2.31 0.41 0.28 6.92 0.55 5.62
93 7.65 * 2.80 £ 1.22 = 10.21 £ 1.85 = 6.70 *
1.02 0.80 0.33 3.81 0.93 2.39
6.87 2.78 1.34 £ 1.00 £ 7.20
+
24 0.51 0.33 0.35 7.26 + 2.18 0.00 2.55
0.92 + 2.62 + 1.15 £+ 14.50 + 1.10 + 9.65 *+
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A7 2R AlE Adety] ffske] HIFT|UE ARBA A 2070A 9] AlRE
AF skl A A} ZREuUFolA dEbd A3 o] niRyIUFE 4%, 9%, dwAoel,
194 7k del 2ol 47k lA o] $A 3 A whgt ®e 2te]E BATHEE3-12). o
A& Bt T4cmollen 7 Z AT 49 A ZA 8.99cmellon, i AXo
b 2 MAE 1 AT a4 7EA 9] delE et 10.3cmol AL 7P F& RS
Bl A= 159 MARZA Fit 12.5cmol At &l ol doiA= 7HA 9 BaE 2o
149 AAZE Fa 127024 7P e Ao w yewt webd oldd AsE Ede 4

slgow wol ALdT Qb MFIUEE Soxe 4Be STE gorst T oA
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7N A 3 a4 = 4 H 194 714 | 1 3dA 7FA] 9]
H5 (cm) (cm) Zo](cm) Z ol(cm) ol 5
8.09 % 12.14 +
+ + +
1 0.81 3.18 £ 0.34 0.65 £ 0.14 711 9.80 £ 3.43
6.85 £
2 0.64 2.69 £ 0.30 0.67 £ 0.12 1[9.18 £ 3.29 |4.40 £ 1.17
5.2 +
3 1.06 2.34 £ 0.46 0.80 £ 0.13 |7.58 £ 1.52 19.00 £ 1.94
8.99 12.23 £
+ + +
4 0.77 2.84 £ 0.32 0.65 £ 0.15 989 8.40 £ 1.58
8.73 % 10.98 +
+ + +
5 0.96 2.95 £ 0.30 0.66 £ 0.11 389 8.90 £ 2.88
8.30 %= 11.32 £
+ + +
6 0.97 2.80 £ 041 0.92 £ 0.19 388 8.40 £ 2.17
6.39 £
7 0.90 2.77 £ 0.36 0.67 £ 0.15 |6.46 £ 1.98 [6.80 £ 2.57
8.02 £
8 0.99 3.15 £ 0.40 0.74 £ 0.16 |9.41 £ 1.76 [8.80 = 2.04
5.76 % 10.20 +=
+ + +
9 133 2.43 £ 0.45 0.43 £ 0.16 |6.91 £ 1.91 990
7.60 £
10 1.06 3.10 £ 0.27 0.74 £ 0.11 |9.47 £ 2.02 |7.60 £ 2.17
7.84 £ 11.28 =
+ + +
11 113 3.04 £ 0.25 0.70 £ 0.17 385 9.10 £ 4.07
7.63 £
12 119 2.71 £ 0.34 0.65 £ 0.10 [9.20 £ 1.62 |9.00 £ 1.94
8.46 * 12.41 +
+ + +
13 0.88 3.12 £ 0.61 0.81 £ 0.12 786 9.80 £ 4.59
6.80 £ 10.15 £ 11.90 £
+ +
14 0.76 2.66 £ 0.25 0.51 £ 0.09 355 333
8.07 = 12.52 +
+ + +
15 1.02 3.02 £ 0.36 0.58 £ 0.13 3692 9.70 £ 2.21
7.19 £ 10.66 £ 10.00 £
+ +
16 162 2.62 £ 1.09 0.68 £ 0.16 5 02 9 96
6.66 £
17 0.67 2.88 £ 0.36 0.95 £ 0.28 |8.83 £ 3.19 |6.70 £ 3.20
7.65 £ 12.10 £
+ + +
18 0.94 2.85 £ 0.30 0.71 £ 0.19 5 99 7.20 £ 2.66
6.58 £ 12.33 *=
+ + +
19 0.57 2.53 £ 0.38 0.83 £ 0.29 6.61 8.40 £ 3.20
7.45 £ 10.77 £ 11.10 £
+ +
20 150 2.70 £ 0.39 0.74 £ 0.18 518 475
A 743 £ 10.30 +
+ + +
o 134 2.82 £ 047 0.70 £ 0.20 440 8.76 £ 3.19
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=T 2 A71(mm) A A
274 RS

1 5.8/ 6.1 NAEA A=

2 6.3 /6.0 MAEZA] AW 13

3 5.1/ 4.8 T MAXEAA

4 59/ 6.2 MAEZA AMEFE Sk

5 6.0 / 6.2 MNFAEA A=

6 6.3/ 6.1 MAEZAN FA2bs AFFA T

7 57/ 6.3 AAEA s 49

1 6.0 /6.7 NAEA A= 31

2 59/ 6.1 AT a2 AR

3 6.4 /6.2 NAZA HEE st
=33 4 59/ 6.1 NAZA AEZ 295

5 59/ 6.1 AAXA HHZ 227(H &5

6 5.7 /5.3 MAEA TFF 1A AL

7 5.8/ 6.1 MAEA BHHZ 191(M&5)

1 5.6 /5.9 M FAEA] Y] AL oF

2 55/ 5.6 M FEA] S| AFE] Sk
AP 3 6.5/ 7.1 MAEA MEE AFE 46
Tew 4 5.9 /6.7 MAEA HNEF dF=2 39

5 MAEZA] MZE opxnle) oF

6 MAZA AZTFs HEF
o 1 6.0 6.8 MAEA BEHE s5HHY
e 2 55/ 5.7 MAEA A oF

1 AFEA] AR 49

2 MAEA AYE 64
FUHE 3 MAEZA T2 AR S

4 MAEZA F2bs T2 o

5 MAEZA Fabs A A g2







M A% XEiZ|= JHE

A1 A

A4

hud

rlo

D AsE Am - Ay MS Z)12uA A A4 257 $ o] HA &

Aol A= wiA o] &g FHtazr oy 7hA] )
A(MS, 1/2 MS, WPM, B5, GD)ol 0.5mg/l BAE He|ste] Y 45 F A&83E 2 9
Aol A= MAERE ZABIGTE Ao E3hEel glolAE MS il 100%= 7t
FoEkoy 9o aAbEo] 23.5%0] ol2t. whdd dRE=E 1/28 £ 1/2 MSH)
Ao A ol 3 MS #iA] Hrths ofzF uhe 1o @ yElgot ¢l Aol 16.3mm
24 Mg Fe AS Bk 2 el A wiA Fhells e Abols dEhA|
ekorth weEbA WU 2o el MS v obE g 9lo] aAZE wA] k2 1/2 MSH
A7 Ak Aow gl 28y EE A oA U2 £7]E 0.5mg/l BAE ¥&

=
1/2 MSHiA el Al wiekd 23 fred S7]= 25 2sklvh

&
)
2
il

-0,
ofo
ol
o
£
K,
Mz
i?i‘
l~l°

Foufeke] A w2 &2ld 1/2 MS HiX|e] 0.5mg/l BAE Y2 A= Al wjgst
A3t 27171 Aoz S st wekA] AdE SFNAE HEoZ FHstE A
il

U g%me Awd SPAAE 2augo

E 4-15. FHAAA ] &7 EsE

A% A 71237 (%) &%) L AE(%)

1164 84.5 15.5 84.5




*MS Z1EEjA oA weF 25 3

a9 4-12. UUE Ass Zun

Hj#] © MS + BA 0.5mg/l

I 4-13.0 MUY VIWEY] 1=

wj#] : 1/2 MS + BA 0.5mg/l



MS 7] ZujA] oA vt 25 & o] HXA &2 HHPAE MS #A BA, kineting &

EHE AHYste W 47 F F7] B3Es A A7 s s279 FRed e

A= EZTFolA 58%, =A== 0.lmg/l kinetin &2 #7133 wiAA 7 =&

100%9 =7 &3h&S HIATHGELE). Fr=d =7]8 dds) =

7V FE Ao E04E 0.1mg/l kineting H7Fek MS #iA = Ald] wjst 43 2E 2
A Eeol 719 &3t 2 AATE vEh ARA] S A X

=)
=
FHaxE daEors 4] BVl Aow daE

2
B
)
=)
o
>

F 4-16. Aol E7|d A o)F 7Sk

Aro] E 71 (mg/1) =7] #3+5(%)
Control 58.3
BA 0.1 83.3
0.5 91.6
1.0 66.6
2.0 66.6
kinetin 0.1 100
0.5 83.3
1.0 66.6
2.0 75.0

% MS WAl A Y 4%

2) AFHs AE : FAdEx FAE 250 MS 7R 6] et A3 Fape] /]
0 obge 7202 WA Fe Wolgd WATHIH4-14). Wold AAEL F719) 7]

Rz #BaE o7t Ho] dFFLEE /22 29 1/2 MS wjA 4 0.5mg/l BAS H7}sh
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Al 2] (%) Tl A= (em) THAEA AL & (%)
A - - 99.9
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FZ Y AN AAstE FEoR HAREA ]
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n:
off

] Ha(em) =97 (mm) wEAFHD Az ol (em)
AA—A A [ AAETA] A (A dA (A A—A "A

70% 12.5 21.2 0.33 0.41 1.0 2.47 2.4 7.13
50% 10.0 21.1 0.32 0.40 1.3 3.27 1.8 7.83
30% 10.8 18.7 0.29 0.42 1.0 3.00 2.2 5.98
A 10.2 - 0.32 - 1.0 - 2.0 -
Hat 10.88 20.3 0.32 0.41 1.08 2.91 2.10 6.98
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o Auje] W Frorx Agdd 7F

A7} o] FAAA A&7

0 30% of the Full sunlight B 50% of the Full sunlight
1Y © 70% of the Full sunlight x Full sunlight

Photosynthetic rat
(umolCOm™s )

% 200 400 600 800 1000 1200 1400 1600 1800 2000
-1 PPFD(umolm™s™)

19 4-20. Light curve of the chloranthus glaber on the different shading treatments

01 -
009 | I ;.;Q
-a"—__—”_--_,o-———’_’
008 | g/,,&___,&_,;.ﬂ-
o7
O..--
gpo.m s e
émm 0.06 7|;|,D"'
3 E EII_J,_,._,_.f»I———’/'——'
£ 0005 T
3 z X Xoimm e m X.—.=- — =X
é g0.04 X ¥ -
g =003 | X
002 |- 0 30% of the Full sunlight m 50% of the Full sunlight
001 - © 70% of the Full sunlight % Full sunlight
0

0 200 400 600 800 1000 1200 1400 1600 1800 2000

PPFD(nmolm s )

1% 4-21. Stomatal conductance the chloranthus glaber on the different shading

treatments



| I

0% of the Full 50% of the Full 70% of the Full Full sunlight
sunlight sunlight sunlight

1% 4-22. Total chlorophyll contents of the chloranthus glaber on the different

shading treatments

v AU s 39 A EE sHEol o]dste] AAx(full sunlight) s HlSA 2z

AlZith 20059 6ol B F 25 1A]ol A 2A] Atole] 73lo] AA A}

Azx7e Ay AT FLes A =d A% PPFD 1600 umol m s '¢ld)]

Alake], WU HEe] WgA @& PPFD 700 umol m s 2 Awk Hre] Fwrt gt
A

FFe RBAA AAT & AL 80% oFAE o] ¥

=
v
—
rV’
[
0%
Ho

o] F%3 I spectrophotometer (UV/Visible Diode Array, Walden Precision
ApparatusLtd., UK)E A}&3te] 34 663nmet 645nmol|A] A ste] thee] Aoz itk
(Arnon, 1949) &}ic}.
Chlorophyll a = 12.7 Agss - 2.69 Agys
Chloyophyll b = 22.9 Agss — 4.68 Asgss
Total Chlorophyll(a + b) = 20.29 Asss + 8.02 Ages

34 %5 #(Net photosynthesis rate; An), 7] &ZAFEX(stomatal transpiration
rate; E), 7] & dE%(stomatal conductance; gH:20), 9 AEW COs&sEE+Licor-6400
Portable Photosynthesis System (Li-cor Inc., USA)S o]&3sto] SA3IATE olnf leaf
chamberd] 5= F719 422 500umol s'e]™, Chamber £%+= 25T, COysEE=
400umol mol™" FEE 60%-70% RHZE zdsdch. «3¢4 e8S FEE PPFD 0,
50, 100, 300, 500, 800, 1000, 1500, 2000 pmol m?s'® Ws}E Fo]Light curve

a9 7 Age) FHA 54 vasch



/ZA 2 (Ashraf et al, 2002)0.% ATt FRol&

=5 |
o] Aakell Apge Fag = 22 PPED 1000 pmol m %st FEoA] =43}

FEAEY FAFES FsE AEe / F5% & Y$AE(Lincoln and Eduardo, 2000)%
A, Light curve®] Fx3}iol oj27] d AP o= nlH s F-&9 %7717t 7]
$7]% PPFD 100 umol m s oldtol A Frmo} FgAd&zte] AA 3 A4S Falo] 4
=3It} (Hattenschwiler, 2001; Kim et al.,, 2001). o] ZA3]HA y=a + bx 9 x4
A 2 FEAAFADCP), F=710 o o, A 343 st y A3 ave ¢S5 (Drep)

o
T

54 T 423 WU rotunda)s W FEESAZPAA Ee F=
Aol Hate] #2524 F(chl a, chl. b, chl. atb)& YEFITHGE4-19). g4,

E2 FeoA d54 FFo] Aidshs TS YEdeT, W Gl vste] 2 3
e

3 4-19. Chlorophyll(Chl) contents of I rotunda seedlings grown under high (PPFD
1600 pmol m %) and low light intensity (PPFD 700 pmol m %s™!). Values are
means (£SD) of 3 replicates. ANOVA had been followed by T tests (LSD). A

different letter indicates significant difference at P<0.05.

I rotunda
Low(Shading) High(Full sunlight)
Chl a(mg - g 'DW) 11.2 (£0.8)a 7.7 b(£1.6)b
Chl b(mg - g 'DW) 4.1 (£0.3)a 2.3 b(+0.3)b
Chl a+ b(mg - g'DW) 15.3 (£1.2)a 10.0 b(£1.8)b
Chl a : b ratio 2.7 (£0.0)ab 3.3 (#0.5)a

Fro] wE F3AEe] Wsl= PPFD 1000 pymol m%s™'E 71How A=),
PPFD 1000 umol m™s™" o8t wi= A2 7e e Fror o & JFFAHEE e
WARE, PPFD 1000 pmol m™®s™' o] o) A2 17} AdzAel Ao nlste] ve 3
&S YEAtH134-23). F, Z7|de vAD T FEgAFEol A YERAR
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¥ 4-20. Light compensation point (Lcomp), dark respiration (Dres) and apparent
quantum yield(®) calculated from the light response curves to photosynthesis in
Figure 1. Values are means (£SD) of 3 replicates. ANOVA had been followed by

T tests (LSD). A different letter indicates significant difference at P<0.05.

Lrotunda
Low (Shading) High (Full sunlight)
Leomp (nmol m%s™") 5.3(£1.7)¢c 44.2(+2.2)a
Dyes (umol COsm ™ %s™h) 0.23(x0.1Da 1.06(£0.1)c
® (pmol COq umol_l) 0.0423(£0.0)a 0.0240(%+0.0)b
12
l.rotunda A
10 1
[] 8 1
B
L qw
@ E 6 1
s 5
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o5 4 -
o
5
£ = treatment
o 2 A control
0 -
)
'2 T T T T T

1% 4-23. Light response curve of photosynthesis in leaves of [ rotunda



@®) and full

sunlight:

sunlight(O). Measurements were made at a chamber temperature of 25C, ambient

seedlings grown under shading treatment(50%of the full
COy pressures 400 pbar, flow rate of 500ubar and 60-70% RH.
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Se] 7she] whgolehs Muraoka S(2009)¢] 97 AsE wasthy B 4 Ak

600

L.rotunda A

500 -

® treatment
O control

400 +

(umol mol'1)

300 A

200 A

Intercellula CO2 concentration

100 T T T T T

% 4-24. Light response curve of intercellula COs concentration in leaves of
Lrotunda seedlings grown under shading treatment(50%of the full sunlight: @) and
full sunlight(O). Measurements were made at a chamber temperature of 25T,

ambient COs pressures 400 pbar, flow rate of 500ubar and 60-70% RH.

12
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1% 4-25. Light response curve of water use efficiency in leaves of Zrotunda

seedlings grown under shading treatment(50%of the full sunlight: @) and full



sunlight(O). Measurements were made at a chamber temperature of 25C, ambient

COg pressures 400 pbar, flow rate of 500ubar and 60-70% RH.

& Valladares 5(2002)> AFAZZ1(full sunlight)stoll Al W54 &< Beech FH7F
&R Oakel Hlste] FAs] @go] FreAH, W2 FFYEI E2 sFArEs
By HustdeEd WyUF(L rotunda) BES AAZA(full sunlight)¥ HSA8E

& wl, Azl HlSA Tl Hste] FRAH(Lcomp)?t s F(Dres) o ¥R,

®)2 HS A7 ¥ E=A YERK(Table 2) W2 FEoA] 8o Anby
F3A 5A4S B 1d FRol&ase F¢AEY viR/IAE PPFD 1000 pmol
m s ' EVHeR 1 ole FmoMiE Az Ag WUEIHfull sunlight) =7
webstom o1 ofstel A= Hl g AE el Ak Aol wAl vEbgTh o] 3vAl vl

o

o
o ZeuE 29 AARE gkl ol st Adz=AA(full sunlight) ¥ WS-AE %
AolA 19z AgAz e, A3 PPFD 1600 pmol m™s™, WA g7+ 700 umol
= 54 T 82 A7Y SHxS} vuFe Ay
YU (L anisatum) B2 =2 FLof| H]slo]
SGo oA H2 dE4 FRH(chl a, chl b, chl. a+b)& YERATHEA-21). W& 3
Lo Hste] 2 FmolMe F AFA FHL 88RHE=ER A
o} b= 7M7) 89%<F 88%2] FrAa&o] YERRT
¥ 4-21. Chlorophyll(Chl) contents of [/ anisatum seedlings grown under high (PPFD
1600 pmol m%s™) and low light intensity (PPFD 700 pmol m %s™). Values are means
(£SD) of 3 replicates. ANOVA had been followed by T tests (LSD). A different letter

indicates significant difference at P<0.05.



[ anisatum

Low(Shading) High(Full sunlight)
Chl a(mg - g 'DW 7.1 (£2.3)b 0.8(+0.1)c
Chl b(mg - g 'DW) 2.8(+£0.9)b 0.33(£0.1)c
Chl a+b(mg - g 'DW) 9.9(£3.2)b 1.1(+0.1)c
Chl a : b ratio 2.6(£0.Db 2.4(£0.6)b

FE3H (Lcomp)? dEF(Dres) 18], BAhuAAe] HAEE YelllE &4
A (@S AHEH, SFAFES AQdsta vlSAE Tl vlate] Az 9] Fhol
A B TH(E4-22). 92 Gz vE 2 d=xdd u FEAAHS oS
Fe FEd w @ Fmd wste] 247 79%, T1%AE S8R oH, SUAFES

=
37%78 = a3l

¥ 4-22. Light compensation point (Lcomp), dark respiration (Dres) and apparent quantum
vield(®) calculated from the light response curves to photosynthesis in Figure 1. Values are
means (£SD) of 3 replicates. ANOVA had been followed by T tests (LSD). A different letter

indicates significant difference at P<0.05.

[ anisatum

Low(Shading) High(Full sunlight)
Leomp (nmol m™2s™) 5.3(£4.5)¢ 26.1(£2.4)b
Dres (tmol COz m %s™) 0.15(+0.1a 0.52(£0.1)b
@ (umol COs pmol ™) 0.0322(£0.0)ab 0.0201(£0.0)b

FEwstl mE Qg AL CO; FEE HSAY TN AQEA Hte] ke



AZxA(full sunlight)d o, Bl vlste] W& 54 FFE(Chl a, Chl b, Chl
atb)S YeRlen, 53] AAxAdy vg Aot d5A g Aeolrt & A=

450

I. anisatum B

5(400 4

® treatment
O  control

ES

350 -

(umol mol'1)
w

300 -

Intercellula CO2 concentration

250 A

T T T T T
n 0N 1000 1800 2000 2500

1% 4-26. Light response curve of intercellula COs concentration in leaves of 7
anisatum (B) seedlings grown under shading treatment(50%of the full sunlight: @)
and full sunlight(O). Measurements were made at a chamber temperature of 25T,

ambient COs pressures 400 bar, flow rate of 500bar and 60-70% RH.
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A 24 28 ALt
1. A3l #4585 Ai7ls A
7 5d4x
24, e d BAgor et £Fe FEIIAY g o R AEsketr] ¢
sl dAS 49 AH 2 FHHE ARG Fav) ) o]fd Fad upE}l o] 4]
e A JERAE 642 E3ete] o] A4S FAlska Ay HiES o]t B
<974 E& 24
¥ 5-25. =A% FAL 24}
No. H3(cm) |E%ﬂo(mm) H3(cm) |E%ﬂo(mm) H31(cm) |E%7§(mm)
e I 11 11
1 6.0 0.1 4.0 0.1 3.0 0.1
2 6.0 0.1 5.0 0.1 3.0 0.1
3 7.0 0.2 3.0 0.1 4.0 0.1
4 5.0 0.1 5.0 0.1 6.0 0.1
5 4.0 0.1 5.0 0.1 6.0 0.2
6 6.0 0.1 4.0 0.1 4.0 0.1
7 6.0 0.1 6.0 0.1 5.0 0.1
8 6.0 0.1 5.0 0.1 5.0 0.1
9 7.0 0.1 4.0 0.1 6.0 0.1
10 6.0 0.1 3.0 0.1 5.0 0.1
11 6.0 0.1 5.0 0.1 5.0 0.1
12 8.0 0.2 5.0 0.1 5.0 0.1
13 6.0 0.1 6.0 0.1 3.0 0.1
14 5.0 0.1 6.0 0.1 4.0 0.1
15 5.0 0.1 5.0 0.1 6.0 0.2
16 4.0 0.1 6.0 0.1 5.0 0.2
17 5.0 0.1 8.0 0.2 5.0 0.1
18 4.0 0.1 6.0 0.1 6.0 0.1
19 7.0 0.2 5.0 0.1 5.0 0.1
20 6.0 0.1 4.0 0.1 4.0 0.1
At 5.8 0.1 5.0 0.1 4.8 0.1
¥F=HAE 1.1 0.0 1.2 0.0 1.0 0.0
SHx] 45 Ak HIaAE 3EE 5 wggow st darh Q. wel
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F 5-26. MU AR 24}
No. Hi(em) |94 (mm)| Billem) |[2Y4mm)| Hi(cm) |94 (mm)
Ela= I 1I III
1 13.0 0.2 13.0 0.2 14.0 0.2
2 13.0 0.2 16.0 0.2 21.0 0.4
3 14.0 0.2 17.0 0.3 8.0 0.2
4 13.0 0.2 17.0 0.3 15.0 0.2
5 11.0 0.1 12.0 0.2 19.0 0.3
6 14.0 0.3 10.0 0.2 16.0 0.2
7 12.0 0.2 13.0 0.2 18.0 0.3
8 13.0 0.2 11.0 0.2 17.0 0.2
9 12.0 0.2 20.0 0.3 14.0 0.2
10 13.0 0.2 14.0 0.2 15.0 0.2
11 15.0 0.3 16.0 0.2 18.0 0.2
12 12.0 0.1 14.0 0.2 13.0 0.2
13 13.0 0.2 10.0 0.2 15.0 0.2
14 11.0 0.2 18.0 0.3 16.0 0.3
15 12.0 0.2 13.0 0.2 15.0 0.2
16 9.0 0.2 10.0 0.2 17.0 0.2
17 10.0 0.1 9.0 0.1 17.0 0.2
18 19.0 0.3 14.0 0.2 16.0 0.2
19 13.0 0.2 19.0 0.2 16.0 0.2
20 12.0 0.2 15.0 0.2 20.0 0.3
21 10.0 0.2 17.0 0.2 17.0 0.2
22 10.0 0.2 9.0 0.2 14.0 0.2
23 12.0 0.2 14.0 0.2 21.0 0.3
24 14.0 0.3 18.0 0.2 15.0 0.2
25 17.0 0.3 9.0 0.1 14.0 0.2
26 13.0 0.2 11.0 0.2 15.0 0.2
27 10.0 0.1 15.0 0.2 15.0 0.2
28 12.0 0.2 12.0 0.2 20.0 0.3
29 12.0 0.2 21.0 0.3 19.0 0.3
A 12.6 0.2 14.0 0.2 16.2 0.2
EFHA 2.1 0.1 3.4 0.0 2.7 0.1
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F 6-27. H|F7|URe] s

[ A 5 c 5
TEHS 1 2 3 4
BT 29 24 23 30
- 9] 505-790m 552-810m  350-770m  505-670m
PR 11 12 9 9
3y M+ -3) [ (+-2) I(+) -
N II(+-2-4) - - -
NEEY m(+) - - -
dEAE o) - I(+) -
TEERMNE M+ -1) - - I(+)
7R [(+) V(1-5) V(+-2) m+-1)
TAND = - [(+) V(+-+-2) m(+)

A 52 - n+) - -

T SR I(+) [(+) V(+-4) V(+-2-4)
ZE7PA - I(+) M+ -2) I+ -2)
of Lt - - o(+) M+ -+-2)
=& [(+:2) - - V(1-3)
ot - [(+-2) I[(+) m(+)

H] 27| U V(+-1) V(+-2) V(+-+-2) V(+-1)
A2 ) U5 V(1-3) V(+-2-3) V(+-2) V(+-3)
upaE V(+-2) V(+-2) V(+-+-2) V(+-+-2)
WA - V(+-3) V(+-3) V(+-1) V(+-2)
FE U V(+-1) V(+-1) V(+-1) V(+-2)
&L I+ -2-2) V(+-2) V(+-3) V(+-3)
=7 V(+-3) V(+-1) I(+-+-2) V(+-2)
A5 V(+-1) m(+) V(+-+-2) V(+-+-2)
b V(+-1) o(+) [(+) o(+)
ZEUT o(+) I+ -2) V(1-2) [+ -3)
=54 V(+-2) V(+) (+) V(+-+-2)
S AU aLAL V(+-2) V(+-2)  NH-+-2) V(+-1)
A9 o] V(+-1) V(+-2) V(+—+-2) V(+-2)
A g = V(+-1) I(+) (+) V(+-+-2)
e V(+-2) V(+-1) M+ -1) m+-1)
o =5 V(+-1) V(+-1) I(+) V(+-1)
AT E V(+) V(+) [+ -+ -2) I(+)
g V(+-2) V(+) [(+) V(+-2)
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M+ -2) V(+) I(+) I+-1)
V(+) V(+) V(+-+-2) m(+)
M+ -2) II(+) M+ -+-2) I(+)
I+-1) I(+) I(+) V(+)
o(+) - m(+) V(+-+-2)
I(+) I(+) o(+) II(+)
1(2-4) [(+-2) I(+) [(+-2)
o(+) [(+) (+) V(+-+-2)
Im(+) I (+-2) - V(+-+-2)
I(+-2) o+ -2) I(+-+-2) I+)
o(+) I(+) I(+) m+-1)
I(+-2) [(+:2-3) T(H+-+-2) (D
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m(+) I(+) - I+)
o(+-2) o(+) - -
I(+) [(+-1) o+) I(+)
I(+) m(+) o+-1)
I(+-2) m(+) I(+) I(+)
[(+) [(+) I(+) o+-1)
I(+) o(+) - I(+)
I(+) o(+) [(+-+:2) -
(D) [(+-2) I(+-2-3) -
[(+-2-2) I(+-2) - I (+ -+ -2)
I(+) I(+) - m(+)
I(+) o(+-2) - I(+)
[(+) I(+-2) - o+-1)
I(+) - m(+) I(+)
I(+) - - -
I(+) [(+) I(+) -
o(+) I(+) - m(+)
[(+-2) - I(+) -
I(+) m+) - -
m(+) - I(+) m(+)
I(+) - I(+) I(+)
- o+-1) -
[(+-1) - [(+-2) I(+)
- I(+) I(+)
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A (HEE) - - 27 5cm
A FCEENER) - 6~ 10mm 57 15mm
< ermam =2 e JELY A -3 AE/AFF
© Bl B} S 2.43
i AFEER) - 6~ 12cm 8~ 14cm
MR - - 3 5em
k=]
A S EEWE) - 10~ 18mm 6~ 15mm
FElL 9 & —
FEFY S - E A/
SEICS N E E dY-PEa
_ 2.50
3
AFEER) 5cm W< 37 9cm 7~ 1l4cm
A = (FEm) - - 27 3cm
AR S EERE) - 2~ 4mm 7~ 15mm
> /o]
Pawwrm |rzow et A
= 2.36
AH S EER) - 2~ 4cm 2.57 5cm
O~
:] A& (FE) - 17 1.8cm 17 2cm
z
3] A S EEWE) - 2mm W< 1~ 5mm
U SE Y Ty 05 - qA/AE
slagam T peE Ao
S - 9] %) =v3d 3.58
T4 ) - 6~ 12cm 7~ 14cm
j Q1 = (HE08) - 17 3cm 2~ 5¢cm
k=1
A S EEWE) - 57 10mm 57 11mm
A EL S & - o =} /0 £
QYY) |gead Jead- B
eI S 3.36
AFEER) 10cm W2 57 12cm 77 14cm
A (E) - - 2~ 4cm
A FCEENER) - 8~ 15mm 57 15mm
iﬁ@(%%) ‘1%33-%”5}% L BHYd - /A F
Bl 3 A EEE 1.65
7HAFEER) - 4~ 7cm 3.5710cm | 4~ 7cm
A= (R - 2~ 4cm 2~ 5¢cm
1= -
A FEEWE) - 77 12mm 47~ 12mm
k=]
¥ C U AL R EL S YELO & - & Vol =
e ;%@%E}A ged-x ERICE:
3 2 S ERY S 2.80




PR
g AHACEER) 4~ 8cm 4~ 8cm 4~ 7cm 57 10cm 6~ 9cm
o | A E ) 2~ 4cm 27 4cm 2735cm | 273.5cm | 27 4cm
o
- N N 12~ 24
AW FEEHE) | 17 15mm - 7~ 12mm | 8~ 15mm m
m
T - A8 05| A=
e e L I L A R HAR AR 895
u 3 23 2.56
:} A FHER) 5~ 8cm 5~ 8cm 3~ 4cm 47 1lecm | 77 12cm
o |3 CER) 3.574.5cm 37 4cm 57 9cm 37 4cm 27 5cm
o
N N N 1731
A FEERER) - - 107 20mm | 127 28mm m
m
8- dAate Y8 -2 \/}5%%% e o] A}/ £
oﬂfﬂ(%ﬁ) E]—%]_gé EuiG) 7o = ‘_LSE]_%%] B! H o/ v=
Bl e 1.99
3 $E
U AFCEERE) - 4~ 10cm 4~ 8cm 37 10cm 6~ 9cm
|92 CER) - 37 4cm 27~ 5cm 257 45cm | 37 5cm
A N - 16~ 20
A AEERE) - - 57 12mm 57 12mm m
m
. R : _ CEICED)
L O LR e e T
U | FECEER) 8~ 10cm 57 10cm 57 8cm 4~ 10cm |57 10cm
19 CEE) 3cm W9 27 3cm - 2~ 3cm 27 4cm
A FEERER) - - - - 37 22mm
ZAd%0] AL A Ay G4 9-18cmZA  HIF(1977)] 6-14cm, 4

(1989)¢] 5-16cm) Huke AA vebrow, Fi(1977)¢ 10-15cmét Wl s FAeHA
Uebgth 4ES 3-7emZA FIE(1977)9] 4-6cmeb FARSEAINE Bl ThFd g o
ebgth gWel Aol 5-26mmE ©](1989)¢F FAeHAl dEbsith By, 9
AEe 27 67 10cm, 27 5em=E EAZRAMEF, 1977; <R, 1977 dukr, 19785 el
1989k frAbskAl vebwth. 22y 49 Aol 1-2mm=A Jbffe] 5-15mmup 4
(1989)¢] 6-10mm Xt} Hla A AA vepsteh vF7vrs 83 939 dolrt

6~14cm, 2-5cm=2X T 7|53} FASH YElw oy vuwd dA Yelues dES
Bolth T o] 8-14em=EX THERAL Ay Wk ZA JEson, 94EFL
3-5cm#z HluA F& FHE Jeiwch dWES 6-15mmEH A(1989)94= FASH
UER oy bR (1978) Btk #A JEleth AlsdEuRe) 1, 9% 9w 7

r

::]



7} 7-14cm, 2-3cm, 7-15mm=EX E&A2AL 23 B 482 dAHez a4 yeby
o} SEA Y] g JZ e 7tzt 25~5ecm, 1~2cmE EHFAL AIet FAFSH
vEbtou, RS 1-5mm=EA vl tgetAl yebstth AV 9982 7-14em
2 FI1977)9F WS- FARI e, A& 2-5cmEXN 7| SHRUE AA YER e
AHAL 5-11mm=EA JEF(1978)2] 5-10mmet A2l LA &t AMEole] 45 4
Jo 7-l4em=2A FdXAF 2 HuE 71 Zle® Yeigoy fFI guge 77
-4cm, 5-15mm=EAX FFARSHA WUERgT SRR VRS A9 489 9Fe 4-Temst
-5em&E JLAI(1978)% 719 dAeR ot WS 4-12mmE B} o

AEUF A 9L 4-Tcm=2A ©](1989)¢F FAMsR oM, %S MIF(1977), JFi
(19779 Ao, AL 12-24mm= FA BT 44 vebg, dyufs 943

=)

0>4

2-5cm= HlaA F2 FER deiwth e 9%, 9%, 4ol A7 6-9em
3-5cm, 16-20mm= HAAom A dewrh =uFe 9] 5-10cm, JFS
2-4cm, WAL 3-22mm=EX  AAHoR TG V|5 FAEHA HERen, 53]
SR (1977 9k FrAFSHAl VERSETE

Y
A%z AL 124+22cm, GEL 46+1.1cm, GH S 1.3+05cm= YEIGEoH, A

4 (cm) A*%(cm) A/AE A (cm)
Ht 12.4 4.6 2.73 1.3
F A=A 2.2 1.1 0.47 0.5
H sk 19.0 8.6 4.67 3.0
H Ak 5.0 1.5 1.29 0.2
2) FHZx XA wE I Wol

)
FAzE o BEAZ A AL ARSI @Rl AAA 123} A A

23S o 7z 3070 A1S B tHE 6-29).
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o = < 250
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| L. & H ‘il T,
D Biekon Y e "
O 6-46. HEx] 9394 BRI, 9%, 99)
ST EET L L
a9 6-47. SHdx FEXA o] mE FAH|
Aale] ol AAYA 10.71£  2.30cm, AVAAELAA A= A=
9.66+2.49cm, FiAE AT 11.01+1.87cmEA FHAFH AT 4ol AR Eo] gl
o] dale] AA vebstth HAE 2t MAlE 4.22cmEX JF F2o] AR Ao 7
zat= AP, AAWFS 2t AAE 17.90cmEHA GAE AT AAE AR
o} 9E2 AAA Y AfA7F 3.93+£0.94cm, AVAAELY A= 3.27£1.04cm 18]
VoA AT A0 AT 4.66+1.11ecmEA G AT A0l A AE AAZE vlaA b
FES 2t Aoz Yeigt 429 Ay 9 Ad#@e 2E AAE 247 1.50emet
7.60cmEA ok AT a0 AAE Ak T3 dwe dolE AR A=
1.15£0.43cm, omA2&9 1.08+0.47cm, HolibE A4 1.38+£0.44cm= Fojatd A
TFaol AAR AMAEe] vy 11 A4S zta Atk ¥ Hxe 2t A
0.42cm& A o] MARL, Hghs 2t A= 3.68cm=E o H] x| A &l 2 A= 7|

A et




A Gu GEo) FES AFRA, AP % v AN A AAEL FAlel

H
Aot Aol A5E §F wd golg o diagd T A48 AA

fr
1
f
v}
i
o

¥ 6-30. REAS @ FAz Ao Pl (291 om)
P W B G ) 2 ol AN=H 3 duatgda
R B E G S L I G S L

B 10.71 393 1.15 9.66 3.72 1.08 11.01 4.66 1.38
Erdx 230 094 043 249 1.04 0.47 1.87 1.11 0.44
Hawk 4.22 182 0.42 444 1.86 0.45 6.00 1.50 0.43
2 o %k 173 6.62 236 1725 6.54 3.68 17.90 7.60 3.20

Galzt GHel RES VR, i EA] AAES vaH PP BE
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By JAdgde A 2y JFHL 75+llcm, FEFo] 3.0+0.6cm, GH o]
1.3+0.3cm®Z YeEtytom, AR Aoz Hitghol 77be EEE YEth
ghebako]l Byt AR 332S gz 7 A9 1074, AAE 10714,
10709 & Al Aol 3, 4F S S45te] A9 AolE AHEJT(E 6-31).
FEEUSe] dAle] doles MALE 7.7220.99cm, wE#HE 6.87+1.0lcm ¥

7.00£0.92cm=A 1 H97F v FASEATH ™ 6-51). Higke e
oA AxE AHAReH, Adgs 2=
3.18+0.46cm,
FATHLH 6-51). AF] HAapS e

agefel A A

FEEER I
A=
3.00£049cmZ A 1 Fol= =LA Lpeh}A|
= 109eme wdge] Ao, Ave 2
Ach. Eln AWl Aot NPLLE

€ A

AART. dEF2

MHASF

ey 290+050cm  H

MA = 49lcm=Z G A
1.35+£0.25cm, @) d] 1.16+0.24cm,

AA= 10.69cm=zA] A3 S 2

A &

A += 4.13cm=

ol

_4

A&

A Q.

7H A

=

=]



L13+0.18cm2 Al A% ®F mxsgo AHeoge] A4ss A Mud & A
oz Yedthad 51). 483 Aage 2 AL 042mz AALO B AAAL,
gk =3 242emEA A AL E Yol X3 Aol A vERsT)
E 6-31. Byt g4
Ad(cm) A= (cm) A/ A=+ A4 (cm)
3t 7.5 3.0 2.60 1.3
XA} 1.1 0.6 0.35 0.3
gk 10.6 4.9 4.82 3.0
A%k 2.7 1.6 1.08 0.1
2 4 z:oua;.wﬁ 12 e o 12 5“(‘3‘;{10:!) 6 JlEt 05 1 1.5@'2(9;:.2“)3 35 Jlet
a9 6-50. ZeEvre] 4@EdE £ %
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BN ania W
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ET ET ET]

qel ol APeeEel ANEe] Wy Adow, Aegole] AASe] vmH F
] 1A

A velskch ey EE = A S Wo] Zo] u|nA A4 YElYgtHE 6-53).
| pbebioedg I gpiddigll
] %? | *fH ilinse *-$%%%$$$%+5

2% 6-53. JiAE 9w e o] Ml



AA ALA S 1. AL E 2. ugg 3. A E
Hs dal d4F dH a4kl g4F 44 dal d4EF 494
1t 7.83 346 150 7.00 284 100 6.30 2.38 1.09
) ¥+=#Wx 0.87 0.35 0.29 1.04 057 0.19 0.88 0.34 0.16
HAZ 548 272 0.75 492 1.09 051 501 160 0.73
Aozt 958 440 242 969 3.97 150 9.00 3.47 1.43
4t 6.86 2.67 1.15 7.03 280 1.04 7.69 3.10 1.06
9 ¥+#x 075 031 021 076 032 021 089 040 0.16
HAZk 456 200 0.56 500 201 066 570 2.28 0.63
Hojzk 832 3.33 1.89 860 3.52 191 10.16 4.14 1.70
o 7.15 3.00 1.33 823 356 1.33 7.10 3.11 1.13
3 Z=9Ax 0.85 0.36 0.21 0.77 049 0.22 0.81 0.43 0.15
HAZEk 482 206 0.76 650 2.00 077 535 223 0.76
HAdzk  9.17 364 1.86 9.95 491 194 874 4.16 1.60
1t 779 3.11 132 6.83 287 108 6.96 3.19 1.16
4 ¥+=#x 0.87 0.39 0.20 0.83 0.38 0.16 0.71 0.35 0.17
Hazk 568 225 0.85 510 1.83 0.75 525 2.17 0.80
Aozt 952 392 1.92 852 393 156 820 4.00 1.65
4 806 2.89 148 6.98 3.19 1.19 7.05 3.14 1.11
. ¥+ 092 041 024 094 049 025 065 0.35 0.12
HAZk 598 1.67 042 4.13 198 0.73 575 2.06 0.80
Hojgk 992 394 203 920 4.12 1.84 868 4.10 1.55
ot 7.32  3.20 1.13 6.95 240 1.33 6.74 277 1.11
6 Z+=A\x 0.83 0.33 0.19 0.77 029 0.24 091 047 0.16
Hazk 423 222 074 520 1.85 0.76 4.13 1.17 0.60
Hzk  9.33 3.99 166 870 3.86 190 959 4.46 1.75
1t 826 3,56 1.38 6.27 281 1.16 6.93 3.18 1.11
. ¥=9Ax 093 045 0.24 0.76 0.31 0.20 0.68 0.48 0.12
HAZE 572 244 090 466 2.06 063 534 2.18 0.84
Aoz 1034 4.35 2.13 7.80 3.62 1.78 858 4.10 1.42
4 809 3.16 141 6.75 296 1.11 8.09 341 1.14
g ¥+#Wx 0.65 030 0.22 095 045 0.24 073 0.33 0.23
HAZk 659 253 0.73 458 201 066 650 2.66 0.83
Hojgk 994 375 1.90 839 3.85 1.64 10.07 4.09 2.29
o ot 7.15 3.08 148 573 270 100 6.28 273 1.15
9 Z=Ax 056 0.28 0.22 062 035 020 073 046 0.21
H2zk 567 221 0.92 459 148 0.64 4.80 1.54 0.66
Az 9.48 3.73 225 750 3.65 157 890 3.95 1.70
1t 866 3.65 1.34 6.78 282 1.32 6.88 297 1.27
10 ¥+=#Wx 093 040 0.21 0.73 032 0.17 059 0.35 0.20
HAZ  6.04 266 094 485 203 089 553 223 0.89
Aozt 1069 446 1.83 824 3.96 1.72 852 3.82 1.70
4 772 3.18 135 6.87 290 1.16 7.00 3.00 1.13
a9 Z+dx 099 046 0.25 1.01 050 0.24 092 0.49 0.18

HAawk 423 167 042 413 1.09 051 413 1.17 0.60

Holzk 1069 446 242 995 491 194 10.16 4.46 2.29
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29 6-54. MAE FZe] do] v

D MFENE 4 B

HZF 7|5 gdgade gAo] 90+1.2cm, PEZEL  3.1+0.cmb, PHY Ao
0.8+0.2cm=z YERew Hitgk B & s zhe A Wmvh A YERg oy, vl
2 gkl ke xS e TH(3E6-33, 18 6-55).

% 6-33. HF7IUFe 9434
& (cm) 3 Z(cm) A/ AE 39 (cm)
3+t 9.0 3.1 2.90 0.8
¥FHA 1.2 0.5 0.42 0.2
= o gk 12.8 4.9 6.83 3.1
B 4.1 1.2 1.16 0.2
K).CO% E: ex):co% 60.00%

A00%

D00% 100

0%
2 4 6 8 10 12 14 7Et
Zo|(’t om)

12 3 4 5 6 g
Zol(etelcm)

40.00%

20.00%
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oh-2. W F7|gFe] BEXo] w2 18 Wo

HIF 7] UHE ghepabe] e gl R REShal
sto] sfutare] wel & EHS 200m, 400m, 700mz FEEEa o] A o] AAEE A
o ZF A9 10704, AAE 107k, 7FAE 10709 2& A9 Aol 94, 4%
tol A9 Aol s A R ITHE 6-34).

H| 71U te] fale]l Adol= Algtu (3] 200m) 813+1.29cm, =WlZA AFFGIE
700m) 8.66+1.19cm 18] A A (8] 400m) 7.70+1.12cmzH EUFA T AFolH A4
e Al gale] AA YEh (¥ 6-56). A4S zbe JhAlE 275ecmEz Al Hol
A Aeke Ao, AYs zte JiAlE 1232emEA Astadd] AAgsE 7)Ao
HFEZL Alstal 318+047cm, EWEAT A7 321+047cm 283 AHH 2.75+0.38cmE
A AdEe AAZ flad F& FEL e AoE Yyt 4% Hags 2=

= 1.04em= EVlZAS 4R AAGeH, Aogs zE MAE 5.02cm=z Ashu 5

o
=

N\
ol
ofr

N

<o AR 2 Gl Aol Al 0.85+0.19cm, =UlZAS 4 0.82+0.17cm,
A 081+0.16cme 2 Al Ao B FALSHAl UElykth WA HARS e A=
0.20cmz =vZA e MAd, Hogs 2= MAE 1.83cmE A1t Fo &

Esk= A

F6-34. A, AWAE wFIIGE o] P

IS 1418} 0l 2. EU|EA S AF 3. Ald A

B e

HS Aa 94F 94 JA 9% 94 SEREA N
o 7.16 2.66 0.85 897 3.22 0.99 750 2.69 0.83

) X rdx) 1.15 0.35 0.15 0.89 0.28 0.12 1.09 0.34 0.16
A2k 3.86 1.79 050 7.42 263 0.63 5.44 1.72  0.52
ol gk 9.14 3.39 126 11.16 3.99 1.23 10.35 3.67 1.16
ALt 955 3.21 0.99 845 3.30 0.75 8.30 3.02 0.82

5 Bt 096 0.34 0.19 075 0.32 0.12 1.01 0.34 0.12
23k 769 1.88 0.54 652 251 0.49 536 2.10 0.55
= o 7k 12.32 4.07 164 9.92 395 1.07 10.39 3.74 1.11
ALt 7.76 3.35 0.84 816 3.62 0.98 7.12 260 0.63

3 Bt 1.32  0.45 0.23 1.33 0.52 0.19 0.92 0.31  0.09
H gk 541 231 040 495 235 0.57 3.03 2.06 0.42
H ok 11.64 4.76 1.82 10.69 4.68 1.33 9.24 3.84 0.85
ot 8.86 3.29 0.80 828 285 0.79 701 250 0.78

A EFHx} 1.24 044 0.17 164 050 0.17 0.71 0.22 0.12

H Atk 547 212 040 4.01 1.61 043 4.74 2.01 0.55
gk 11.84 4.13 1.18 11.34 4.02 1.23 8.43 298 1.12




ALt 742 276 078 9.08 3.20 0.85 795 297 0.89
. Xrdxf 0.79 0.30 0.16 091 0.36 0.15 1.17  0.42  0.15
A2k 5.26 192 046 7.22 244 0.20 275 2.08 0.46
F o 3k 966 3.70 1.26 11.44 3.87 1.29 10.28 3.81 1.24
ALt 851 3.57 0.89 955 3.42 0.87 771 3.01 0.81
6 XA xt 092 0.50 0.19 090 0.35 0.13 1.18 042 0.18
A2k 5.78 241 0.42 801 250 0.67 529 2.07 0.39
= o 3k 10.52 5.02 1.83 12.22 4.32 1.32 10.33 4.60 1.20
H 850 3.11 0.85 823 3.00 0.80 6.78 248 0.74
- EFHx} 1.19 0.38 0.16 1.03 042 0.15 0.68 0.25 0.13
H gk 431 155 044 582 213 0.44 485 1.86 0.45
ol gk 10.66 3.93 1.16 10.47 3.93 1.20 8.47 3.15 1.07
At 7.27 324 071 9.14 3.38 0.76 852 2.89 0.88
8 EFHx} 1.03 045 0.15 098 043 0.12 0.88 0.32 0.16
Ak 448 2.02 041 6.11 2.27 0.42 6.44 2.09 0.41
Hoj gk 10.19  4.22 1.09 11.12 4.50 1.02 10.88 3.69 1.23
o 835 3.05 078 7.88 296 0.71 7.98 266 0.87
9 EFHx} 0.89 036 0.14 093 0.39 0.14 1.03 0.25 0.15
Ak 6.20 2.12 046 582 1.94 0.35 519 2.03 0.39
Hoj gk 11.24 395 1.09 9.78 3.79 1.11 10.28 3.32 1.20
o 7.86 3.00 098 894 3.23 0.74 8.16 2.68 0.81
10 X rdx) 1.15  0.32 0.17 1.14 0.48 0.14 1.02 0.36 0.18
A2k 502 205 064 626 1.04 0.45 6.12 1.93 0.41
gk 10.47 3.82 1.35 12.10 4.14 1.15 10.25 3.91 1.76
o 8.13 3.13 085 866 3.21 0.82 770 275  0.81
a9 XA} 1.29  0.47 0.19 1.19 047 0.17 1.12 0.38 0.16
23k 3.86 155 0.40 4.01 1.04 0.20 275  1.72  0.39
Hoj gk 12.32  5.02 1.83 12.22 4.68 1.33 10.88 4.60 1.76

me

=n
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LLE L




sae] 28 AAG 41 AR Astud AAE F oA A derton], Ed Al
MASe] Wol Eo A Vepskt),

ﬁ%ﬁé% éé*lf é*ﬁ : @# ﬁ

F el ARGl Mad 2A desked, Se= 193 3
WAL Fuel AR 1 9Ee 2E Aow JERTHd 6-58).

19 6-58. A Jrgel Aol ma

AEo] Aol A A WEF mE@ wol £ i Aow YeEgol EumA: 4
Fol AR wag A e Astwe AA F 1935 A

As 5 fAFo] Hlad FL Ao Y HH(d 6-59).



5849 T dA R dYger9

103.184+10.94mmeo]| ™,
1.40mme. 2 JEY oM (% 6-35), AA|Foz 1
Wk o= JiA el Al ¥ Aol Wolrt Eqf3stal v

ZOItHII™6-60, F 6-36). ¢t=elA A" A= 4

1

L

7z}

SEALAE ], AEo], 2HUE, BRIALT,
2AE 98k 10714

Al =Ael AAsk 5FY AFE vashgln,

R

T3k ol ol =& Nl

A

73.20~125mm, 44.80~50.2mm, 15.7~18.3mm=#4] 7}

o] 7437}

s
)
=
e
aY)
A

ds

2

e,
A

=
=

N

42.56+4.84mm, gH

U

=

=

o

[e3]

Al vEhtar

ol

o

ol

AAel G el EgEA o, Gl Aolrk =] JRAIZE vlarA A ek

3E 6-35. 5o 194
A& (mm) A Z(mm) A (mm)
g+t 103.18 42.56 10.61
B i b 10.94 4.84 1.40
2 o %k 135.04 53.93 14.76
A3k 80.77 33.40 7.14




suLe ETTES ErTES

M

HHMHH 1 il u””.\h\

NN 0} o P ARl N
&2 (mm) A Z(mm) A (mm)

W%

% 6-60. BULHEY 9YA RE

=5

6-36. FULTY A U GEA Wl

T Hag HAdg Ey zZEdEA A Hax Adig "y x2E9A
a4 87.70 112.41 98.48  9.50 974 86.85 115.41 103.71 9.66
1 g% 3340 44.60 39.03  3.81 6 9% 37.19 46.37 4291 2.89
AW 7.6 127 10.38  1.46 9 7.73 49.86 41.52 5.97
A4 84.23 118.87 99.17 12.73 A4 81.43 115.53 101.75 9.94
2 9% 3497 5393 4296  6.32 7 9E 36.39 53.33 43.03 4.78
AW 7.14 1271 9.83 1.77 AW 845 13.93 10.94 1.41
A4 101.00 124.37 112.67  7.95 A4 95.62 127.09 105.55 9.50
3 9% 37.68 49.42 46.49  3.70 8 9% 38.93 51.67 43.41 3.78
AW 9.19 1277 11.30  1.08 AW 926 14.76 11.11 1.74
A4 87.37 117.42 98.01  8.67 94 93.36 135.04 112.23 10.91
4 9% 3376 45.74 38.61  4.54 9 9% 36.99 52.36 45.08 5.00
AW 9.11 1199 10.38  0.91 AW 9.38 1279 11.32 1.03
A4 83.44 115.19 98.85 11.50 94 80.77 122.54 100.68 11.51
5 3% 34.86 49.86 4152 597 10 9% 37.54 48.38 4256 3.11
AW 8.87 12.38 10.49 1.13 AW 8.09 13.49 10.87 1.54

uh Ab g T b

Atz el 9 60.0945.77mm, HFS 24.03£2.0lmm, IS
3.88+0.81mm= WEb o™, dA|Aom Htgle] 77 25 YErH o JRAW e W
ol thatA YELRTHE6-37,6-38, 1H 6-61). ol A3 Al dEA BE
= Ao 5557 76.5mm, FF 21.8730.1mm, e ol 4.178.3mm=EA 9%
Ao ol depatel A AAYsHE ARG Blw A A ERg.

K

HE



E 6-37. Az=d T 492

4 (mm) %1% (mm) A (mm)

A+t 60.09 24.03 3.88

FFHxt 5.77 2.01 0.81

ozt 74.28 29.73 6.34

H Ak 47.84 19.80 1.71

DN HI] :4EID> :”D: Z EII:I O0m

29 6-61. AbsElEUe] g9 B
¥ 6-38. Ak=dI ] A U dF8E Wol

T Hag Hug Ha 2SHA T HAH HAdig H7 wxE:AA
a4 50.85 74.28 62.57  6.50 a4 60.54 70.82 65.60 3.07
1 9% 19.88 27.03 23.60 2.27 6 99 24.23 28.68 26.26 1.45
v 393  6.34  4.74 0.73 oW 360 520 4.34 0.53
94 50.38 69.22 59.99  5.99 a4 55.72 69.17 62.84 4.71
2 g% 21.71 2545 2325 1.17 7 9% 2287 2743 2526 1.45
W 3.13  6.21  4.46 0.89 AWl 294 445 3.72  0.42
974 51.03 63.20 56.41  4.29 974 53.43 73.42 64.11 6.51
3 g% 2208 24.06 23.22 0.67 8 9% 24.04 29.73 26.10 1.88
v 382 528 4.37 0.46 v 3.00 4.71 3.72  0.59
9% 51.38 58.45 54.94  2.43 a4 47.84 62.06 55.43 5.36
4 9% 19.80 23.71 21.85 1.29 9 9% 2212 26.34 2361 1.31
aw 171 374 2.93 0.67 v 253 457 347  0.65
9% 5251 67.58 58.84  4.20 9% 5495 67.33 60.20 3.71
5 9% 20.38 2871 2320 2.27 10 9% 2248 26.19 23.99 1.47
o 177 3.99 3.14 0.60 o9 3.23 453 3.90 0.43




Hh, AR 9
FEAR-E T 9] 42 40.69+£3.56mmolH, PFHFS 17.25+1.38mm, G| Hol=
2.68+1.64mm= eI, 7 A Ao B¥ = Hygghol /e gold Be WEE B
Fow HAWe] PAWol= HlaA sl YERSTHEE 6-39,6-40, 1H 6-62).
i 6-39. SEAR=E ] fF A
4 (mm) A (mm) A (mm)
33t 40.69 17.25 2.68
¥ 3.56 1.38 1.64
Hogk 48.08 22.27 12.27
A 25.28 14.03 0.06
Tl e
% 6-62. ¢EANE=AHT Y 9¥A £ X
X 6-40. $EALzE T A U JFE o] e
£5 £5
T2 HA@ Hogt E+t a3 TE HAg HAdig E4t -
97 37.42 48.08 4231  3.64 9% 38.31 47.33 42.24 3.13
1 9% 1530 18.71 17.60 1.04 6 9% 1549 18.83 16.74 0.97
a¥  1.12 1227 431 3.63 9" 0.82 357 247 0.79
9% 3492 46.12 4044  3.63 9% 3578 41.96 39.36 2.23
2 9% 1591 2227 17.99 1.75 7 9% 1496 18.14 16.31 1.07
g4 1.11 235 193  0.38 9" 1.64 285 221 045
9% 35.49 46.54 40.06  3.50 97 2528 39.61 36.46 4.22
3 9% 1479 18.98 16.89  1.19 8 9% 14.03 19.71 17.77 1.70
a4 1.25 1022 3.03  2.58 g4 006 3.20 217 0.87
4§ 3791 4654 4136 3.3 g 9% 3654 44.61 40.57 249




dE 1440 17.83 16.67 1.20 % 15.15 18.75 17.41 1.01
d® 1.50 6.51 2.70 1.42 AW 1.99 357 2.67 0.50
74 38.05 47.23 43.15 3.28 A3 37.02 46.77 40.98 2.96
5 9% 1524 2090 17.57 1.83 10 9% 15.34 19.85 17.60 1.34
A 1.15 3.17 2.07 0.73 A% 1.88 5.07 3.20 0.92
mim
AL 2GR

AAYFe g94#S 101.74mm+18.79mm, 9L 28.44mm+7.68mm, 7.52mmz+
1.22mm= YEr o, FA3 FFd A9 AU e Wo 7t vjg oAl yYERwoer, ¢

ol Zolo Ao WirE nluE 18 BEXE Uepith3E 6-41,6-42, 18 6-63).

X 6-41. AAUYS9 A3
3

34 (mm) < (mm) ¥ mm)
e 101.74 28.44 7.52
XA A 18.79 7.68 1.22
FH o 7k 139.09 46.39 11.33
H A3k 73.73 18.72 4.88
T H H H
A ﬂﬂ“” 1l O 1

T 6-42. 20T A ) AEE wol

TR Axzyt Adzg @A if TR Az Ady BT -
A=} H &}

A 112.17 134.12 124.10 8.18 A4 75.17 86.34 79.78 4.13
1 9% 3045 37.15 3395 222 6 9% 20.05 25.42 22.27 1.93
AW 495  9.18 643 1.32 AW 499 9.03 6.83 1.33




AaA% 7742 96.18 85.26  5.92 4 78.26 94.86 82.39 5.64
2 9% 1981 26.21 2265 1.90 7 9% 18.72 23.67 20.60 1.62
A 576  9.74  7.36 1.17 o 6.02 7.86 7.37 054
108.9 129.9 118.4
4 113.23 139.09 125.57 9.87 bl - A - 7.26
3 9% 3829 46.39 42.36 2.68 8 9% 2886 35.08 31.51 2.05
a¥  6.37  9.60 8.25 1.00 g8 6.08 804 7.32 0.70
105.6
94 104.37 131.44 121.36 8.52 A% 86.58 9 94.79 6.16
4 9% 3565 44.39 39.50 3.04 I 9% 20.31 26.13 23.85 1.80
a% 691 11.33 8.68 1.18 w761 9.84 834 0.71
107.7
% 73.73 9298 86.16 5.44 3% 94.54 9 99.53 3.57
0 9 20.16 26.37 22.73  1.80 10 AqZ 92211 2821 24.95 1.64
o 488 1064 7.51 1.68 oW 6.17 857 7.13  0.69
o, Mg o]

1

Agole]l  JAE 94.21+13.07mm, PELS  28.02+3.48mm, \H Hol=
10.12£1.90mm= YEelteon, AAH oz HAgRTE 52 HYolA B2 HEE e

Yar o}, 9932 Hol= vy 1E 2 YEMITHE 6-43,6-44, 13 6-64).

A
Rl

3 6-43. AMdeole] 994

A (mm) % (mm) A mm)
ot 94.21 28.02 10.12
XFHA 13.07 3.48 1.90
] o 3k 138.98 40.84 16.93
HA23k 70.78 19.56 6.40
” pon | nlll HI]I]” 5 I]I] olona




Y 6-64. AlHele A¥E ¥
& 6-44. Algole] A W 9P Wol
TR Axg Adg A g; TR Hxg Ady B g;
a4 84.73 96.76 90.78  4.09 94 89.47 113.57 102.30 6.73
1 9% 2840 34.16 31.13 1.69 6 9% 2380 29.37 26.54 1.93
g% 899 11.74 1043 0.77 9% 6.63 11.27 9.79  1.52
9% 84.03 136.75 98.12 14.92 % 94.47 138.98 114.17 14.05
2 9% 2588 40.84 30.53 4.07 7 9% 2563 37.60 30.86 3.73
9%  8.11 16.93 10.87 249 g% 793 1569 1292 2.60
94 71.99 103.27 83.13 10.06 4% 70.78 93.22 81.25 6.21
3 9% 2394 3574 2740  3.89 8 4Z 2461 28.70 26.94 1.30
g% 7.37 13.28 9.22  1.89 9%  6.40 10.82 856  1.32
A% 94.16 113.32 105.66 7.27 A 74.86 94.27 84.18 6.96
4 9 24.04 3056 27.67 2.05 9 9% 1956 26.81 2231 2.77
9% 862 11.71 9.95 099 g% 7.04 11.41 9.25  1.30
a4 83.85 99.12 91.79  4.97 A 79.75 96.24 90.68 4.71
5 9% 26.73 30.16 2863 098 10 9% 25.71 29.97 2820 1.36
4% 7.82 11.93 9.79  1.38 g%  9.09 11.75 10.42 0.82
b ST
FTRF7IAUF] 94L 57.11+£6.48mm, 9FL 34.62+7.27mm, {He] ol
7.00+£2.02mm=A Q& gk HAA o WETF =4 vEgov %3 e A
o] gk Bl AL WSlolA e WmTF = veRRth AU Wol= vlay theke)
A GEFSTHEE 6-45,6-46, 1 6-65). dEFEAAA AFE A FPAS AHR

_Q
T

52.37 74.7mm,

How ghebiel AgsHe

qEZ O 285744,
e T

A e

E 6-45. TRV 494

S

1g9] Aol

4.779.2mm=EX A

A& (mm) & (mm) = (mm)
e 57.11 34.62 7.00
XA} 6.48 7.27 2.02
Hojgk 68.07 51.54 11.83
H Ak 37.21 17.53 3.46




BRI BEIALR BT

nnH [ ll LIl I]N HHI][I
1E 6-65. SRS dEd B

¥ 6-46. TZ7IAIUF-] A ) ol
TR Axg Adg B@ o TR Axg Adw B@
H2p H=}
a4 46.73 66.56 60.16 6.71 14 49.26 63.67 5866  4.05
1 9% 2497 38.71 30.71 4.01 6 9% 26.27 41.25 3290 5.56
adwl 697 11.53 9.05  1.43 AW 474 7.04  6.00 0.80
a4 50.92 68.07 60.95 5.64 A% 47.68 65.38 56.58 5.54
2 9% 2142 34.12 2820 3.46 7 9% 1753 3537 28.03 5.83
v 584 11.83 9.24  1.67 aw 422 979 593 1.69
a4 54.04 64.76 60.83 3.27 a4 45.16 67.11 54.91  6.83
3 g% 2872 48.14 38.46 5.54 8 9% 2702 4876 37.00 6.78
a9 645 11.58 876  1.66 AW 469 7.04 5.87 0.79
a7 37.21 58.23 46.49 6.22 A4 50.24 61.59 5586  3.86
4 9E 3166 4544 39.17 4.33 9 ¢¥% 2397 3581 28.75 3.66
v 346 11.63 6.48  3.14 AW 434 842 6.31 1.23
a4 48.02 62.38 55.47  4.00 4 5451 67.58 61.18 4.61
5 9% 3592 4980 41.19 5.22 10 g% 33.11 51.54 41.75 7.88
gdw 376 6.98 531 093 AW 584 806 7.04 0.63

ARl 9 81.00+5.16mm, PFHS  28.97+2.69mm, PR Hol=
Elgton, dAH o FaEgh ol de mErst =4 JYelhgew, i
2 e th(E6-47, #6-48, 1% 6-66). d=FEAdA HH
A A 484 Aol 50.7785.5mm, FFo] 27.57 46.4mm, FH] Hol= 11.37
17.3mm=4 4 2 el Aol bt AAsE A Rxws] Bk WA uE
Wtk

>
O
t
o
3

5

fru
ko

Y
=
lo
rE
)
ol
=
i
M
==
il



4 (mm) < (mm) A mm)
Hat 81.00 28.97 16.93
FE=HAE 5.16 2.69 1.71
o ¢k 90.07 35.90 24.24
Azt 65.49 21.31 12.01
el iR
° %H'!'%'; ol 0 Z H“Hn :
a9 6-66. AEUT f¥d B2
& 6-48. HEUTFY A U 9F A W
TR Hazk HAugk #w ;j} TR Hazk Az @@ ;:;
974 80.66 88.39 83.72 271 A4 7542 86.18 80.38  3.99
AEZ 2546 32.77 29.02 251 6 9F 24.62 32.13 29.07 2.56
a4 1573 19.72 1775 1.35 9% 13.98 18.18 16.75 1.09
a4 65.49 83.57 76.97 6.07 974 80.81 90.02 85.12 2.97
dZ 21.31 30.74 2540 258 7 9% 26.78 34.24 29.71 2.28
AW 12.01 24.24 1651  3.30 a4 1555 18.94 17.58 1.07
a4 68.02 86.95 74.94 5.34 A% 75.69 90.07 84.68 4.56
dE  26.72 29.38 28.01 095 8 4% 23.34 33.86 29.45 3.46
9% 13.31 16.34 14.56 1.01 9% 16.60 18.50 17.66 0.57
A 74.38 87.41 8232  4.42 A 76.83 83.68 81.46 2.00
dZ 2589 33.95 29.28 261 9 9% 5999 65.89 63.83 1.95
g% 1549 19.03 17.77 1.07 a4 16.60 18.52 17.64 0.68
A4 71.40 83.14 79.67 3.25 94 70.33 88.53 80.78 6.38
JE  26.68 35.90 30.73 247 10 §F 25.86 33.34 29.40 2.22
a%  14.97 18.09 16.53  1.05 a4 14.04 19.01 16.57 1.93




7. AT
o)

o
H

[e)
exd

R

96.4149.03mmeo| 1,

%

o

R

37.51£3.57mm,

GEE

Aol

25.47+2.54mm=% YElg o, HAAH oz Hf gk ool E2 HEE Hou A

o] Wol= 18 ¥ E Yepllt(E 6-49,6-50, 718 6-67).
¥ 6-49. WUFo g4
3 (mm) A< (mm) AW (mm)
B4t 96.41 37.51 25.47
EFHA 9.03 3.57 2.54
= o gk 121.56 44.80 30.61
H A3k 73.34 25.82 17.62
5 NI ”|-|"" 0 DHHN ,HI]
a7 6-67. WU A9d ¥
¥ 6-50. AU JiAl g @ wol
i _ _ B i
TE Haxi HAFg HA . T Ha HAus HL
2} HA
a4 88.27 99.69 95.42  3.50 a4 94.50 102.40 98.87 2.51
1 9% 2582 44.09 3791 5.05 6 % 33.72 42.82 3951 2.92
v 2320 29.08 26.48 1.60 v 21.31 29.31 26.32 2.76
g7 99.75 121.56 109.02 8.01 97 84.08 109.73 95.27 7.71
2 9% 3460 42.11 38.41 250 7 9% 32.08 42.37 37.49 2.98
w2149 2848 2565 2.36 ow 21.62 29.28 2593 241
974 88.88 103.24 94.65  4.85 974 93.98 106.97 101.34 4.10
3 g% 37.32 43.35 39.69 2.13 8 g% 3275 44.80 38.40 3.89
o 2392 30.61 26.18 2.35 oH  24.26 30.46 26.69 1.91
o4 90.94 104.88 99.47  4.46 974 73.34 113.58 86.34 14.69
4 9% 33,10 42.85 38.66 2.90 J X% 2997 39.79 34.19 3.46




W 2168 28.77 2578 2.14 W 17.62 29.89 23.14 4.09
A% 69.48 108.15 93.15 11.41 a4 82.20 91.85 87.59 2.83
5 9% 3156 41.23 3585 3.06 10 9% 31.06 39.94 35.02 3.02
AW 2147 2772 2440 243 AW 2291 25.37 24.12 091

Bl Fui

Fobre] e 75.9247.38mmeln, 9% 38.07+4.31mm,
9.41£1.59mm= YERom, 4PA AAHom Hagh o]de WA &
ERlo /A WolE v 18 E¥XE HIATGE 6-51,6-52, 719 6-68). o
A ARE AAeE 9Fel 64.3793mm, 9% 30.2738.3mm, ¥dWe Aol 7.27
10.8mm=HA 94 et A AAE= A Bk 71 g Bloy 94FI 9w
Aol gt Fx 3= A P Aol WAl £ A

ok

o Aol

=
HEs

rr

flo

°

& 6-51. Fuo] fF A

4 (mm) 4<(mm) A mm)
4t 75.92 38.07 9.41
EFHA 7.38 4.31 1.59
ol gk 91.64 48.36 19.45
H gk 59.11 29.03 6.33
z H CERE % :E % jz
. 20 0 : | L ol .

¥ 6-52. FUF9] iAW ol

TR Ay Aug Bw TR Ay Aoz B@
A A2k

1% 68.85 91.64 82.67 7.02 A% 60.69 74.83 68.96 4.28

1 o1Z 3945 48.36 44.59 3.13 6 o1Z 3396 42.47 37.46 2.89




g9 8.92 11.51 10.16 0.86 99 6.84 1049 854 0.97
4% 69.66 91.23 82.11 7.17 %4 59.11 69.14 65.52 3.47
2 = 37.08 42,55 39.72 2.07 7 9= 29.12 32.27 30.67 1.09
Y 9.26 10.54 9.98 0.43 d9  7.11 8.84 8.07 0.62
A4 72.98 8587 80.46  3.99 A4 66.79 83.75 76.70 5.59
3 9% 3577 43,51 39.38 2.35 8 % 29.03 43.37 37.74 4.59
“gW  8.95 12.75 10.33 1.31 g 749 10.12 8.53 0.86
% 68.72 84.27 76.45 4.76 % 74.29 86.70 81.40 4.07
4 9% 35.25 44.68 40.00 2.87 9 9% 36.60 41.44 38.98 1.61
% 8.48 10.67 9.73 0.67 AW 7.36 12.00 9.56 1.62
4 65.16 81.39 71.80 5.17 % 66.91 80.70 73.15 3.97
5 9% 30.74 36.61 33.87 1.68 10 ¥ 33.02 41.26 38.32 247
9 7.41  19.45 10.40 3.34 ¥%  6.33 11.15 8.79 1.49
5. BT
wye] S 80.59+8.68mmelH,  §1F2 30.08+3.43mm, SIHel Hol=

Uebskeh g9

of BXE Ay, dAHo® gk o] Wl

Aoxe WEE welow, AW WMol A fdFolA Had uE XS YE

oh ghwel A ARE AA AL 51.7782.4mm, FEL 18.8733.7mm, Aol Lol
© 7.9713.8mm=A FeRtel A A JHA Bop 22 dE 2 dEbsTh
¥ 6-53. =yF9 94384
7 (mm) < (mm) A mm)
Bt 80.59 30.08 13.20
¥=AA 8.68 3.43 3.05
gk 99.25 36.24 21.87
H A 56.69 20.38 3.30
i, N £ ¢ |
DHD HI:I DDHH HD ol o n” I 0e, 00




6-54. =uH5-o] iAW @ Hol

M

-

i)
B
=
o
£V

-
M

=]
a
b
ot

Hoigt Ho gk Ak

b A
A 56.69 82.21 67.26 8.07 4 62.88 8549 77.35 6.88
A= 20.38 27.86 24.65 2.51 6 $U= 2508 36.24 30.38 3.93
AW 10.45 21.87 12.87 3.34 a9 3.30 1531 11.12 4.18
% 74.37 99.25 86.62 8.10 % 66.99 97.19 80.25 9.28
HE 27.34 36.05 32.84 2.45 7 9% 2498 3544 29.68 3.36
AW 9.20 18.98 14.48 3.00 AW 894 21.00 14.36 3.70
a3 79.36 96.76 87.02 5.66 a3 70.07 86.61 77.89 5.59
9% 29.63 35.34 32.72 1.91 8 ¢ 25.13 33.36 29.31 2.63
a9 6.69 19.33 14.79 3.59 AW 484 14.72 12.05 2.87
A 76.36 96.18 87.13 6.41 a4 63.59 91.16 7896 7.73
d= 25.70 3550 31.62 2.72 9 ¥= 26.26 32.00 29.42 1.69
¥% 11.63 16.56 14.28 1.69 &9 11.12 16.35 13.29 1.75
A 76.88 93.70 82.47 5.69 4 7454 89.27 8096 5.14
A= 23.18 34.34 30.32 3.61 10 ¥ 25.25 33.90 29.84 2.50
a9 9.64 17.90 11.79 2.46 A9 1069 16.33 1298 1.90
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3% 7-1. Effect of plant growth regulators treatment on rooting of stem cuttings of

Chloranthus glaber cut on July 14, 2004.

Media Rooting(%6) No. of roots |Root length (cm)
o Control 60 3c 5.3b
Vermiculite: Rootone 60 3.5c 5.7ab
Peatmoss: IBA 100 mg/I 60 6.7a 6.3a
Perlite=1:1:1 IBA 1,000 mg/! 70 4.7b 5.2b
IBA + NAA 1,000 mg/I 70 3.3c 6.3a

2. Mean separation within columns by Duncan's multiple range test at 5% level.



3t 7-2. Effect of plant growth regulators treatment on rooting of stem cuttings of

Chloranthus glaber cut on November 25, 2004.

Media Rooting(%) | No. of roots | Root length (cm)
Control 80 8ab 5.0b
Vermiculite: Rootone 70 4.2c 4.3b
Peatmoss: IBA 100 mg/I 70 6.3bc 5.9b
Perlite=1:1:1 IBA 1,000 mg/I 80 9.5a 9.3a
IBA + NAA 1,000 mg/I 80 4c 4.5b

% Mean separation within columns by Duncan's multiple range test at 5% level.

| 100 11000 M 1000

9 7-1. @ The fruits of Chloranthus glaber.
Effect of plant growth regulators treatment on rooting of stem cuttings
of
Chloranthus glaber.
C: Control, R: Rootone, I 100: IBA 100mg/1, I 1000: IBA 1,000mg/l,
IN 1000: IBA + NAA 1,000mg/l.
© The fruits and roots of tip cutting on May 4, 2005.
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3% 7-4. Effect of plant growth regulators treatment on rooting of stem cuttings of

[licium anisatum Sieb. et Zucc. cut on July 14, 2004.

Media Rooting(%) No. of roots |Root length (cm)
o Control 40 9.6b 8.6b
Vermiculite: Rootone 65 11b 9.5b
Peatmoss: IBA 100 mg/I 75 14.8a 10.9ab
Perlite=]:1:1 IBA 1,000 mg/| 90 11D 12a
IBA + NAA 1,000 mg/I 30 10b 10.3ab

2. Mean separation within columns by Duncan's multiple range test at 5% level.

3# 7-5. Effect of plant growth regulators treatment on rooting of stem cuttings of

[licium anisatum Sieb. et Zucc. cut on May 1, 2004.



Media Rooting(%) No. of roots |Root length (cm)
Control 60 8b 5.8b
Vermiculite: Rootone 75 7.3b 6b
Peatmoss: IBA 100 mg/I 75 12.5a 7.3a
Perlite=1:1:1 IBA 1,000 mg/I 90 13.5a 8a
IBA + NAA 1,000 mg/I 80 9.3b 6.5b

. Mean separation within columns by Duncan's multiple range test at 5% level.

000 IW1000

a9 7-2. @ The fruit of /[licium anisatum Sieb. et Zucc.

The variegated leaves of /llicium anisatum Sieb. et Zucc.

© Effect of plant growth regulators treatment on rooting of stem
cuttings of /llicium anrsatum Sieb. et Zucc.

C: Control, R: Rootone, I 100: IBA 100mg/1, I 1000: IBA 1,000mg/l,

IN 1000: IBA + NAA 1,000mg/1.

© Effect of plant growth regulators treatment on rooting of stem
cuttings of licium anisatum Sieb. et Zucc. 'Variegated leaves'.

[ 100: IBA 100mg/1, T 1000: IBA 1,000mg/1.
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3t 7-10. Effect of plant growth regulators treatment on rooting of stem cuttings of

llex rotunda Thunb. cut on November 4, 2004.

Media Rooting(%) No. of roots |Root length (cm)
o Control 80 12.6¢” 3.5¢
Vermiculite: Rootone 30 17.5ab 5.7ab
Peatmoss: IBA 100 mg/I 90 19.8a 6.4a
Perlite=1:1:1 IBA 1,000 mg/I 90 26.5a 7.4a
IBA + NAA 1,000 mg/I 100 17.6b 4.8b

. Mean separation within columns by Duncan's multiple range test at 5% level.

3% 7-11. Effect of plant growth regulators treatment on rooting of stem cuttings of

llex rotunda Thunb. cut on May 1, 2004.

Media Rooting(%) | No. of roots |Root length (cm)
Control 30 Tab 6.5b
Vermiculite: Rootone 40 8.3c 7.3b
Peatmoss: IBA 100 mg/I 50 9.3bc 11.2b
Perlite=1:1:1 IBA 1,000 mg/| 55 9.5a 9.3a
IBA + NAA 1,000 mg/I 50 5.5¢c 8.5b

. Mean separation within columns by Duncan's multiple range test at 5% level.
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a9 7-3. @ The fruits of llex rotunda Thunb.

Effect of plant growth regulators treatment on rooting of stem

cuttings
of Jlex rotunda Thunb. cut on November 4, 2004. C: Control, R:

Rootone, 100: IBA 100mg/1, T 1000: IBA 1,000mg/l,

IN 1000: IBA + NAA 1,000mg/l.

© Effect of plant growth regulators treatment on rooting of stem
cuttings

of llex rotunda Thunb. cut on May 1, 2004.

O The cut plants transplanted after rooting on February 4, 2005.
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3 7-13. Effect of plant growth regulators treatment on rooting of stem cuttings of

Cleyera japonica Thunb. cut on November 4, 2004.

Media Rooting(%6) No. of roots |Root length (cm)
o Control 80 12b 5,7bc
Vermiculite: Rootone 95 16.3b 7.5b
Peatmoss: IBA 100 mg/I 100 15.5b 5.5bc
Perlite=1:1:1 IBA 1,000 mg/I 100 19.6a 8.3a
IBA + NAA 1,000 mg/I 100 2l1a 9.0a

. Mean separation within columns by Duncan's multiple range test at 5% level.

3t 7-14. Effect of plant growth regulators treatment on rooting of stem cuttings of

Cleyera japonica Thunb. cut on May 21, 2005.

T T T




Media Rooting(%) No. of roots |Root length (cm)
Control 60 3 3

Rooton 30 7.4c 3.5¢
Vermiculite IBA 100 mg/L 85 14.4b 3.9c
IBA 1,000 mg/L 100 23.9a 3.8c
IBA + NAA 1,000 mg/! 100 22.4a 3.6c
Control 70 6.7¢c 3.7c
Vermiculite: Rooton 90 10.7bc 4.5bc
Peatmoss=1-| IBA 100 mg/L 100 20.7a 5.6a
IBA 1,000 mg/L 100 21.1a 4.4bc
IBA + NAA 1,000 mg/! 100 8.5bc 3.4c
Control 100 11.9bc 4.7b
Vermiculite: Rooton 100 12.7bc 3.5¢
Peatmoss: IBA 100 mg/L 100 15.8b 4.9b
Perlite=1:1:1 IBA 1,000 mg/L 100 25.9a 6.2a
IBA + NAA 1,000 mg/I 100 16.9b h.7a

2. Mean separation within columns by Duncan's multiple range test at 5% level.

% 7-4. @Effect of plant growth regulators treated on rooting of stem

cuttings
of Cleyera japonica Thunb. in vermiculite, peatmoss and perlite
mixture
media cut on May 21, 2005.
C: Control, R: Rootone, I 100: IBA 100mg/1, I 1000: IBA 1,000mg/l,
IN 1000: IBA + NAA 1,000mg/l.
The winter bud of Cleyera japonica Thunb.
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