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SUMMARY

I. Title

Development of Production Method for Container Seedling with High
Quality

II. Research Objectives and indispensability

Nursing of seedling trees has depended on laborious work and has
mainly been affected by environmental conditions. Abnormal weather
makes nursing of seedling trees to be difficult. therefore the main
objective of this research is to establish mechanical nursing system of
seedling trees for the purpose of mass—producing and solving above
problems.

Recently, tree seedlings including Pinus densiflora and Quercus
acutissima has been planted for restoration of the forest fire site,
regeneration, double storied forest, and landscape. Also, more tree species
are expected to be supplied as container seedlings due to the high labor
charge and long nursing period to produce nursery seedlings. Therefore,
the research to select the appropriate species for container seedling and the
equipments is needed. Especially, a nursing technique of pine seedlings is
needed to be systematical because a mass of pine seedlings has already

been starting planting from several years.

Tree container seedling has developed mainly in Canada, northern U.S.A,
and northern Europe which are located in high latitude and have a short
growth period of seedlings. From some cases using a similar nursery

system with those of the developed countries in Korea, it was found that
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using a well-equipped glass green house is not economically
recommendable. Main container nursery system in Korea is managed in
plastic green houses although there are some difficulties in controlling its
environment. Therefore, it is important develop a tree container seedling
system which is feasible in Korea weather, tree species, and economy. To
develop the system, an intensive investigation 1S necessary including
establishment of the effective production equipments and of management
plan after the production of seedlings, analysis of growth after plantation
in the forest sites, and economic analysis of the production of tree

seedlings.

II. Research contents and scope

o Sub-project : Development of producing high quality large

container seedlings

1. Development of container for large seedlings

- Selection of appropriate tree species for container nursery

- Container test for large seedling production
2. Development of light soil media

- Examination of the soil materials for selecting the best mixing ratio

- Growth test with different soils and containers
3. Development of the container which prevents the formation of spiral

root and stimulates the development of fine root

- Examination of the appropriate size of rib

- Examination of the restrainers against root growth

4. Development and/or improvement of the equipments for the container

nursery

,12,



- Selection of the nursery site
- Establishment of the plan for improvement of green house
5. Development of planting equipments and improvement of transportation
system
- Improvement of transportation system of container seedlings
- Development of planting equipments of the container seedlings
6. Field planting test of the large container seedlings in the forest sites
and of the pertinency in the planting site
- Examination of planting site of container seedlings in the planting
forest sites, forest fire sites, and site for making double storied forest

- Growth test between container and bare-root seedlings

o Cooperration research project : Development of growth

environment control techniques for container nursery

1. Establishment of the irrigation and fertilization system for container
nursery

- Examination of appropriate irrigation system

- Examination of appropriate fertilization system and fertilizer

2. Development of the hybrid nursery system of inside and outside and/or

field and container nursery

3. Economic analysis of the container nursery
- Analysis of an appropriate size of the container nursery

- Estimation of investment in the container nursery
- Estimation of income in the container nursery

- Management analysis of the container nursery

4., Grasp of the developed techniques in container nursery and study for

,13,



the application in Korea

- Grasp of the developed techniques in container nursery

- Introduction of the developed container nurseries

- Grasp of the appropriate techniques to apply to container nursery in
Korea

5. Mass production test of container nursery

- Standardization of the container nursery for Pinus densiflora 1-0 and

2-0 seedling production
6. Standardization of the techniques of container nursery

- Establishment of the techniques in container nursery for the main

species
- Establishment of the methods for the wide use of the techniques of

container nursery

- Establishment of the size of container seedlings and monitoring system

7. Development of planting techniques and analysis of management plan

of planting site
- Estimation of the total production of container seedlings
- Estimation of the rooting and growth of container seedlings
- Establishment of the improvement methods in planting

- Establishment of the management plan in planting sites
IV. Results and applications
1. Results

o Sub-project

1. It is revealed that appropriate species for the large seedlings were

,14,



Quercus acutissima, Quercus variabilis, Quercus serrata, Betula
schmidtii, Betula costata, Stewartia koreana, Cornus walteri, Evodia
daniellii, Styrax japonica, Styrax obassia, Gleditsia japonica var. koraiensis,
Hovenia dulcis, Quercus acuta, Castanopsis cuspidata var. sieboldii,
Machilus thunbergii, Pinus densiflora (1-1). Bases on the growth
conditions resulted from the container capacity, it was estimated that the
minimum container capacity of Quercus acutissima and Betula costata
are 305m¢, 150md, respectively and the minimum hight is 10cm. From this
result and the results of the development of container for stimulation of
fine rrot, the 24-hole container (350m{/Hole) was developed and has been

using for production of seedlings of Quercus acutissima.

2. The growth soil contained relatively higher ratio of pitmoth and less
ratio of vermiculite in the mixing soil provided better growth of both
needled and wide leaves trees. In the growth response of fertilizer of soil,
there were big differences between species. Especially, the growth of pine
was very poor. The container seedlings produced from the growth soil
contained high quantity of fertilizer showed relatively higher amounts of
chlorophyll and higher photosynthesis ratio. The mixing ratio of the

different soils were not affected the germination of seed.

3. It was observed that the groove in the side of container suppressed the
formation of spiral growth of root. In Quercus acutissima, no differences
were observed in the growth in the different size of width of groove,
whereas the root of Betula costata provided thicker root and more fine
roots by increasing the width of groove. There were soil loss from the
hole in the containers having width of more than 7mm. The coated CuCOs

inside wall suppressed the formation of spiral root.

,15,



4. It was found that the important factors for selection of nursery site are

good drainage and supply clean water. It was considered that the main
causes of numerous disease are poor drainage and use of the contaminated
underground water. It was found, in the improvement of the equipments,
that convertible ceiling windows and side windows to prevent the seedlings
from hot weather during the summer are needed. It was considered the
hight of container bench needed to be lowered by 10~20cm from the
present hight (80 cm).

5. Comparison to using regular boxes, using one-cell type boxes for the
transportation of seedling container reduced the container breaking

percentages up to 30%.

6. The survival of container seedlings of Quercus acutissima, was higher
than that of seedlings from field. Survival rate at planting site of the
container seedlings of Quercus variabilis was very high. Survival and
early growth ratio of the container seedlings of pine also was higher than

that of seedlings from field.

o Cooperration research project

1. It was found that the optimum irrigation period for Quercus
acutissima, Quercus variabilis, Betula costata is 2 days. The
appropriate fertilizer for this research was a liquid fertilizer having a

ratio of 19:19:19 (N:P:K)

2. It was considered that pine seedlings are needed one year in grreen
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house and one year outside for economical production of two years old

pine.

3. It was revealed that the recommended size of green house for average
farmers is four houses of J-type (728 m’/House) to be compatible with field
seedling. It was considered that raising Quercus acutissima 1-0, Betula
platyphylla 1-0, pine 2-0 in order is effective. It is expected that Betula
platyphylla 1-0 will be similar with or better than Betula platyphylla

1-1 of field seedling in economy and quality.

4. Recent trend in container seedlings using developed techniques led to
produce large seedlings rather than raising longer time in green house. In
the growth soil, a little amounts of slow-release fertilizer, absorbent, and

mycorrhizae are using for survival and better growth in the planting sites.

5. From the results of container seedling for five months in the two
plastic green house (A Type; 48 m x 2.3 m x 30 m) which are minimum
equipped and economical, good quality of Pinus densiflora 1-0 and 2-0

seedling.

6. The standardization of container seedling system was established based
on the production system of Betula platyphylla and Quercus acutissima
1-0. Some development of the hybrid nursery system of inside and outside

and/or field and container seedlings were made.
7. It was found that the planting container seedling in autumn leads to

better survival and growth than in Spring. If planted during the Autumn,

it must be before early October. It is important that both container and
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field seedlings are needed at least five years of management.

2. Applications

The application of the results from this research is use of 24-hole
containers (350m¢/Hole) which were distributed to farmers, and 2,000,000
seedlings has produced from 80,000 containers. More of different types of
containers needed to be developed.

It 1s expected that A-type plastic green house will be provide with less

price than J-type.

,18,
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A2 27emxzzo] 14em)oll oA eto] FE kATt il Ly 20020l &
g8 1047 £71(63ml/7 7FE 432emx Al 2 26.7cmx¥E o] 10cm)o A FH S
AYUHFE 20039 59 1o Zep2E 157 &) o]A st &9 A
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|78 ALt Adv F22" 157(350ml/ 7)o sdgh &40 350m=E
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AAFFHomZ AN FES gitez Ao

=
A & AFBEx2ds AAY iz 553 & 2ot e

g

2 om A s g a5 % (9 T/RE
Fa(em) | =97 (i) o =7 e Al
=R 40.1 4.84 2.50 1.22 157 5.29 2.36
A A - 50.9 717 3.37 2.74 3.87 9.98 158
=z 25.4 458 2.22 0.88 2.11 5.21 1.47
22 - 329 4.47 3.44 1.82 2.93 8.19 1.80
BF 5.1 3.37 0.26 0.21 0.58 1.05 0.82
&y 15.6 5.95 2.95 1.82 3.39 8.16 1.41
2] 5.1 3.34 0.19 0.20 0.46 0.85 0.85
gL} 5 16.8 6.17 152 1.18 3.92 6.62 0.69
H 21.3 4.72 2.40 1.23 4.05 7.68 0.90
2 2 7 7.9 2.82 0.21 0.18 0.50 0.89 0.78
Ao 26.8 3.98 2.32 1.22 767 11.21 0.46
EEaREE 20.3 4.01 1.92 1.11 5.64 8.66 0.54
U 365 451 2.18 1.77 452 847 0.87
£ R 7.1 3.34 0.60 0.87 0.85 2.32 1.74
o] F} - 9.1 561 1.11 0.56 2.42 4.09 0.69
EEARES 459 6.83 5.42 5.14 3.85 14.41 2.74
z 5w 27.9 5.32 2.39 1.73 2.05 6.17 2.01
FHY 22.0 5.20 0.43 1.14 3.35 492 0.47
- 50.4 6.36 2.21 2.17 6.00 1091 0.73
B 7PA 359 4.40 3.02 2.54 4.40 9.96 1.26
T A 20.3 4.12 2.30 1.38 2.50 6.18 1.47
Fuh 19.7 464 3.38 0.89 2.09 6.36 2.04
Zup(1-1)Y 23.2 5.04 2.05 1.89 2.34 6.28 1.68

U gl re) 10474 FHE 2UE £7]HE ZehaE (578 olde & thAl gn

S BFAHE, S, BIUE, W, B, bR, olghbri

WEAF 2 ATl wob b 5ol Wa) §71%R) AP G 5
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& 1-3.87] &4 9 Eold wE AAFUS §7|RY Fa, 2978 2 AT

P *gv‘:’r*i}ﬁc} A FT % (9 T/RS
Fa(em) | =97 (mm) o =7 B Al

150mé 15.9 4.09 0.45 0.42 1.08 1.95 0.81
&4 250ml 20.2 4.49 0.64 0.63 155 2.81 0.81
(h 15em) | 350me 24.8 4.88 0.68 0.79 1.60 3.07 0.93
450ml 26.0 497 0.83 0.81 1.77 341 0.92
h 9em 323 541 1.01 1.21 191 4.19 1.19
&71%°]l | b 12em 26.3 5.11 0.93 0.94 2.16 4.04 0.86
(350m¢) | h 15cm 20.0 455 057 0.50 1.38 2.45 0.78
h 18cm 19.2 436 0.68 0.59 1.30 2.57 0.98
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J= FoaY 157 &716850m/THE E A

T4 5 (vol, %) A" B C D E™
FAIE 58 68 34 67 -
HER2 18 16 35 10 33

HuEelo]E - 12 12 33
A &eto E 8 7 3 -
ol E 8 16 7 33
FEAVE T - 1 - - 1
A 100 100 100 100 100

E 2-19A He vkl o] Al JEYE B84 A4S HH A

S| , B, DY E
v A AR S ZAVNEY 50~68%% 7FE wkon Atz ow Ay}
JERAIF A FAE AEo|th CHEY A ZIVES JERA 81
ol EE X3 7]EF Aol A9 33% o] FAE dnkHow A
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Fob Aoy 7S EA AR E = AERMLEDS Hs=d NS B

=]
N}
o
rlr
ox
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oty
2
)
oX,
Mo
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il
2
9
N
=2
30
rlr
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=
4z
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| wlel 2ol %Y
S £FHo] Atk DYE EH NOsSH PO FhH oz go] Fuo]
21t

I 2-2. Fo ANE9 33874 FAH]

oo A’ B C D E”
pH(1:5, v/v) 6.0 6.0 6.3 6.3 6.0
EC(ds/m) 1.5 09 04 0.7 0.1
OM(%) 20 - - - -
NH4(mg/ 4 ) 170 90 100 150 -
NOs(mg/ 2 ) 135 205 120 275 0.1
P20s(mg/ 2 ) 250 350 200 275 123
K(cmol/ ) 2 2 - - 4
Ca(cmol/ #) 2 2 - - 10
Mg (cmol/ ¢ ) 1 1 - - 7
CE.C.(cmol/ #) 15 7 40 45 17
K>O(cmol/ #) - 100 - - -

AT AMEE = 4ED A B, C D
Ty ERsgge| B et B EFAENLL, v/V); E

2) A1d d3FE

,40,



Ao AbgEE FF& ARJFEE 2YUF(Pinus densiflora), 3525 4
T U (Quercus  acutissima), ZFIY5-(Tilia  manshurica), ©1FYH
cEoR %

(Chionanthus retusus), =25 (Stewartia pseudocamellia) 5 4 4

5 452 dgow s

3) §71FF

i

E Ao ALgd 87]9 FHE AT Tl Fo Jdd&vdEg =
28 8712 AyHF= 1573E50ml/ ), 247(300me/7), 407(250me/ ), 104
£71(63m/T)E ALt o, Ed4FS 157 £7](350ml/ 1) B 247 &

71(350me/7) & Ab-&-3F Tt

4) ZAHH

548 2457 Askel 4749
BTOAHAZ $7EE BoR FUE FHAY 233X (LI-6400, Li-Cor.

Inc)E ©l&ste] FFHES AT FHE FA = F=(PAR)E



o7 %A ¢ g LED(ight emitting diode)E ©]-&3te] 0, 20, 30, 50,
100, 300, 500, 800, 1000, 1200, 1500, 2000umol m *s'& FEE x4t oA
8Al 30&H-H 12A] Atelol FEAE S FAeAT. FFE 54 A leaf chamber
e &2 2B5TE AASAIL, COy InjectorE ©] &3] chamber| &

He= CO%2 400ppmo = AASHA =Aste] 2718 7|dWHste g 3
%

ol Yl== divh. SAUAY AL 4 AR i AAA FHE

(]

J
H

A Net Photosynthesis(umol CO; m? s '), ue mole flow rate of air entering
the leaf chamber(umol s '), ce; mole fraction of CO; in the leaf chamber(umol
CO, mol ™! air), co; mole fraction of CO, entering in the leaf chamber(umol CO»

mol ' air), s; leaf area(cm?), E; transpiration(mmol H.O m s ™)

3. 2% % 1%

,42,



Lnade)

] PERE A % 2 -
BEEE e [ 22w | 2 =] EP— A |V E
1:1:1 32.8¢c 4.23de 2.74 1.38 5.14 9.26d 0.80
1:1:0 37.4b 4.35cd 3.30 1.74 5.24 10.27a 0.96
1:2:0 38.7b 4.94b 3.23 1.86 4.31 9.40c 1.18
1:3:0 32.4c 4.26de 3.15 1.45 4.15 8.75e 1.11
2:1:0 39.1a 5.21a 3.03 1.97 4.64 9.65h 1.08
3:1:0 37.8b 4.99b 3.03 1.49 411 8.62f 1.10
2:1:1 3l.1c 4.22e 2.52 1.32 3.68 7.52h 1.04
311 35.0c 4.46¢ 2.63 1.29 4.20 8.13g 0.93
1:3:1 30.5d 421e 2.38 1.05 3.45 6.871 0.99
1:2:1 26.4e 4.01f 1.92 0.77 3.68 6.36] 0.73
1:1:2 25.2ef 3.73g 1.77 0.73 272 5.231 0.92
1:1:3 23.5f 3.59g 1.62 0.67 3.01 5.30k 0.76

+ LL1(v/v/v)e T ER 2 elo] B 4]

¥ 24 WtgyiR 8r]ge] b 29 d 2 AsE
) PERE A % %) )

BEE g [ egam | 2 21 | e A | VRE

1:1:1 46.2h 5.00b 1.12 0.64 1.03 2. 78k 1.71
1:1:0 46.2h 481c 2.18 1.84 1.55 5.58¢c 2.59
1:2:0 51.1d 4.56d 1.30 1.25 1.17 3.72g 2.18
1:3:0 47.3f 5.05b 1.83 151 1.84 5.17d 1.82
2:1:0 54.6¢ 5.33a 2.29 2.28 1.84 6.41b 2.48
3:1:0 56.7e 5.03b 2.41 2.38 1.81 6.59a 2.65
2:1:1 55.5b 4.60d 1.63 1.68 1.07 4.37e 3.10
311 50.5e 4.35ef 1.54 1.35 1.19 4.08f 2.43
1:3:1 41.3; 3.99g 1.26 1.01 1.27 3.54h 1.78
1:2:1 46.7g 4.24f 1.02 0.79 1.14 2.96] 1.59
1:1:2 45.01 4.45de 1.43 0.98 1.31 3.72g 1.83
1:1:3 32.1k 3.86g 1.25 0.67 1.14 3.061 1.68

,43,




F 2-5. AAFus &89 1, o4 % AT

- PP 7 = 2@ -
BEE g [egam | 2 S A | VRE
1:1:1 18.6 4.27 0.52 0.39 0.94 1.84 0.97
1:1:0 41.5 6.14 1.47 1.64 2.58 5.69 1.20
1:2:0 40.2 6.20 1.31 1.46 1.76 453 1.58
1:3:0 44.0 5.78 1.42 1.70 2.02 5.14 1.54
2:1:0 46.7 6.19 1.52 1.73 1.98 5.24 1.64
3:1:0 39.9 5.42 1.20 1.36 1.56 413 1.65
2:1:1 39.3 5.49 1.18 1.24 1.72 4.15 141
311 38.4 5.56 1.24 1.31 1.74 4.30 1.47
1:3:1 20.5 454 0.53 0.45 0.91 1.89 1.07
1:2:1 24.1 4.56 0.77 0.66 1.26 2.70 1.14
1:1:2 189 4.34 0.49 0.37 0.80 1.67 1.09
1:1:3 11.0 3.7 0.30 0.19 0.56 1.05 0.89

¥ 26 BRAGE §708 0, A7 9 A5

- PR 7 = %@ -

BEE g [eaam | 2 S A | VRE
1:1:1 9.0 470 1.13 0.78 2.04 3.95 0.94
1:1:0 8.7 5.16 1.18 0.73 2.55 4.45 0.75
1:2:0 9.1 5.05 1.05 0.86 2.34 4.26 0.82
1:3:0 8.4 476 0.82 0.71 2.08 3.61 0.74
2:1:0 74 4.68 0.76 0.72 1.69 3.17 0.88
3:1:0 7.8 4.86 0.85 0.59 161 3.05 0.89
2:1:1 7.8 4.46 0.73 0.69 1.96 3.37 0.72
311 9.6 5.33 1.14 0.94 2.76 4.83 0.75
1:3:1 6.4 3.62 0.64 0.47 1.04 2.15 1.07
1:2:1 55 3.57 0.52 0.40 1.00 1.92 091
1:1:2 5.7 3.24 0.34 0.28 0.63 1.25 1.00
1:1:3 6.1 3.21 0.38 0.30 0.60 1.28 1.13
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qEo) Agidor we DANES e Ao RIS )t By
Z oz oldte] AR el A ERo]l A w|io] o]Rojxx o} T/RE O
Az 0504 A 37704 B AS e el AThGE 2-7). wheby &y
Fo} go] 27 G ATEI AL £EY A AAF wBre dA gu
& A e 7E Bkl e §r)nE AR Fosled Az

£ 2-7. B8 Fiel wE 2uF SR ST
o s (g)
FE |I71ER/E) o = gl ” T/R&

15 0.6 £0.5 0.2 £0.1 0.3 £0.3 1.1 £0.3 2.7

E 24 0.9 £0.6 0.2 +0.2 0.4 0.3 15+0.2 3.0
40 0.6 £0.7 0.1 0.2 0.2 +0.1 0.9 £0.2 3.6
104 0.3 £0.3 0.1 £0.1 0.1 £0.1 0.5 0.1 3.6
15 0.2 £0.1 0.1 £0.1 0.1 £0.1 0.4 £0.2 2.1

b 24 0.2 £0.1 0.1 £0.1 0.1 £0.1 0.4 £0.1 3.2
40 0.3 £0.2 0.1 £0.1 0.8 0.2 1.2 0.3 0.5
104 0.1 £0.1 0.1 +0.1 0.1 £0.1 0.3 £0.2 3.7
15 0.6 £0.2 0.2 +0.1 0.3 +0.1 1.1 0.1 2.6

A 24 0.8 £0.2 0.2 £0.1 0.4 +0.1 14 +0.2 2.7
40 0.6 £0.2 0.2 £0.1 0.3 £0.1 1.1 0.3 2.7
104 0.4 0.1 0.1 £0.1 0.1 +0.1 0.6 £0.2 35
15 0.2 £0.1 0.1 +0.1 0.1 +0.1 0.4 0.1 2.1

B 24 0.2 £0.1 0.1 +0.1 0.1 £0.1 0.4 0.1 2.6
40 0.2 0.1 0.1 +0.1 0.2 £0.2 0.5 +0.1 1.5
104 0.1 £0.1 0.1 +0.1 0.1 +0.1 0.3 £0.1 3.4

o AreuE §71He] BAANE 2 AP

o

AeEvbre BRANEe 157§V e DYES B4R} = 24
e welon DYEZF MG %E 239 T/RES WEbATHE 2-8). dhA%
B CHEY B B T/RE B3 A debt 4
d 54 M= duden BT e M FolA SLA, LAR,
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LWR 59 d8AF7F 23 844 A2 A9 A7 A YErs
oled Asti AE ol Fr ARl At &I AFH £71nst W)
d 2o EAAMNES H HAow HATHTH(E 2-9). uEtA HAH AR
A4 Aulge] 4Rty Be 2ARNFH A AZEAE AAL F 3
o g AeEt
%28 AR TR W2 ARUY §71ue) BAAAY
s (g)
a ¥
71| 9= 2 %7 g o TR
E 3919 25 +1.2 47 £25 11.1 £26 14
D 4.8 +2.6 3.4 2.0 35+1.8 11.7 1.9 2.3
15+ C 3.0 £2.2 1.8 +15 27 +1.7 76 +1.8 1.8
A 43 +26 3.4 +2.2 35+24 11.1 £25 2.2
B 2.1 £0.7 1.2 £0.7 5.7 +45 9.0 £5.0 0.6
E 29 +1.6 1.8 +1.1 28 t1.5 76 £1.8 1.7
D 34 +1.1 2.0 +2.0 35 +1.8 89 +19 1.5
24 C 42 +19 25+1.3 3.8 +1.7 105 1.6 1.8
A 3.7 2.0 2.7 +1.3 33+19 9.7 +1.8 1.9
B 24 114 14 +1.0 25+15 6.3 £1.7 15
¥ 2-9. 48 5o 9 45aF 47109 4854
i HE SLA LAR LWR
E 181.33 £103.29 64.27 £31.69 0.36 £0.06
D 179.95 + 20.29 75.54 +32.63 0.42 +0.19
15 C 194.40 + 66.33 82.03 £36.15 0.41 +0.08
A 162.10 £ 32.52 66.74 £22.62 0.40 £0.07
B 162.51 + 65.70 51.10 £24.51 0.32 +0.12
E 187.42 + 39.82 68.23 +16.22 0.37 +0.08
D 150.67 + 29.95 54.36 +14.53 0.36 +0.06
24 C 162.93 + 26.12 66.66 +17.89 0.41 +0.06
A 167.13 + 26.55 59.79 £14.75 0.36 +0.08
B 173.46 + 3451 65.90 +24.67 0.39 +0.13
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£7189 AA FUEE Tty Y] 15, 18, 20, 24 o WEZ Ay

she] ZAUHRSL AUl diste] A% YR SRE
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AR ATH FH AY

m
T 7= Aoz 2ARE QA AT WolZt Smed A3 82 AT
A

2 BHHACHE 3-1). 53 AAFHR Qo) §71¢) 7
W of

Soz A &7 ddel vk

ol& wstr] flste] ¥ 3,5, 7, 9m=E A Zste] AAGFUT

S RY, THe] BB 4LARS T/ GUAE Rag
% %

o)

Wol7l §&s HE7h FolAaL Aol Frtetddnh 3 FH 7= A
T Yol Tmm o]l A B Al AN Abol & AETF wWA U9 = Aol dEE
il

A L= O-‘—‘—‘"l‘7] oﬂ

& 3-1. A

T bmn ool FEZF WA= Ho] dEE AT

ol mE AAFuF S71Re] i, 294 % AT

PR Argel | & 2| 294 A5 % (g)
T (mm) (cm) (mm) A = 7l e Al
oz 21.5¢c 2.52d 0.75 0.69 1.39 2.83
3 34.3b 5.14c 1.03 1.16 1.69 3.88
7 A - 5 42.5a 5.90a 1.50 1.90 2.45 5.86
7 33.8b 5.54b 1.36 1.48 2.27 511
9 34.2b 5.43b 1.22 1.28 2.07 4.58

,56,



L]‘. CuC03 _f‘-_jq' }\]Q

A FT F (2

AN\ g e I e
T g | TRE g | 2 | 2 2oy ”f—ﬁﬂ 2o |
A ] CuCOs3 32.3 3.93 2.07 1.14 3.21 4.39 4.39 7.60
F o =+ 335 4.25 2.32 1.34 3.66 5.56 0.47 6.03 9.69
AA G CuCOs 37.7 3.99 0.49 0.97 1.46 1.81 1.81 3.27
U o =+ 38.7 4.34 0.60 1.01 161 1.57 0.54 2.11 3.71
o CuCOs3 37.6 4.36 0.51 1.04 1.55 2.41 2.41 3.96
o = 47.0 4.28 0.58 1.40 1.98 1.47 0.53 2.00 3.97
QA CuCOs3 45.8 3.45 0.87 1.44 2.31 2.58 258 | 4.89
o = 487 3.78 1.21 1.68 2.89 2.57 0.58 3.15 6.04

o 871 A3 7EE AE

1-0 €7/HE daow U3 WA xS 24, 20, 18, 157& A28t
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o Aol AA vEhbA @ Aoz 2AHUG webd §7]8 WEE 2
TAA AEE Eel® A5 Ao wuAt §719Re FAH W 1
Hetole WEE 2472 dAshs Zlo] &4 Aow Ardr
¥ 33 AFguF 1-0 8718 FEEd ASAE 4 AL
A 2
e = (g)
T HE A% R = 3§ ]
A
ZH(em) | L4 () | Z7 | a2A | F A 2| A
24" 37.5d 4.97b 1.86 0.70 2.56 1.86 0.22 2.08 4.64
207+ 37.7c 5.63a 1.67 0.59 2.26 1.57 0.18 1.75 4.01
18+ 41.7a 5.59a 1.63 0.57 2.21 1.15 0.08 1.23 3.43
15+ 39.4b 5.75a 2.30 0.87 3.17 1.82 0.11 1.93 5.10
% 34 =Z2FYUF 1-0 8718 TR A4S 9 AEAN
i 7 F ")
57438
T HE A A =] 3F F
Al
H(em) | L4 () | Z7 | A | F A 2| A
24 36.8d 5.41a 1.86 0.70 3.09 1.86 0.21 1.91 5.00
208 37.7c 5.50a 1.67 0.59 2.92 1.57 0.18 1.17 4.09
188 39.5a 5.42a 1.63 0.57 3.48 1.15 0.08 2.32 5.80
158 38.8b 5.07b 2.30 0.87 2.46 1.82 0.11 0.91 3.36

2. Eg2Y 247 &7 A

kel AT E Fote] AE e Bx 3 ASwdSie Fehad
247 8715 TSt o] §71% AE viE e stef Jiwd f-euE
zo] WERIHE Edo] §7]onh o] 87w 2479 TR AN,
Zhzke) FEHel TAdSs wEa ESTe] SRS Al aA s
A=A F719 238 fEshach
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17714 2714 3704 4714
(D) [ 5=3(em) | 2o | Z=322(em) | 299780 | 42 2(em) | 2903 | F=32(em) | 297mm

W g E 1 8.3 2.37 27.0 3.03 33.1 3.86 34.7 4.09
W g E 2 176 2.29 28.2 2.88 34.0 3.87 36.5 4.23
W g E 4 16.2 2.14 23.1 2.56 274 3.12 30.2 3.49
ol G E -+

E5A4 0.1% 4 16.9 2.17 22.4 2.68 28.1 3.05 31.0 3.47

]:
i%ﬂz] 505(7 7 14.3 2.00 19.3 2.47 24.3 2.88 26.2 3.09
%__SHZ;J 0.3942 10 15.0 1.97 18.8 2.45 22.6 2.79 24.5 3.02

1

jus)

JSE @ JERA+ZA+F o] E(1:1:, v/v/v)
2B Aol Al 5% AE wAF ZAIHA S

F 72 e Fle e =T a8 Td A

W oop = Z7) 104 271 37he 414
° (D) | $=3(em) | 2P | =32 (em) | 97800 | $232(em) | 220mn | =32(em) | £978m
W % = | 1| 158 | 223 | 221 | 306 | 299 | 365 | 354 | 402
W 9 & | 2 | 157 | 246 | 206 | 289 | 286 | 368 | 352 | 413
M % & | 4| 140 | 223 | 176 | 253 | 228 | 32 | 285 | 398
o FE+
s ES | 4| 137 | 210 | 182 | 261 | 23 | 335 | 27 | 421
s B | 7| 150 | 218 | 178 | 232 | 21 | 320 | 213 | 3m
s 10| 149 | 200 | 165 | 234 | 194 | 301 | %8 | 35
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F 74 A g mE Ay ue] at(em) B 23 A (mm)

N =% 1714 2714 34 4704

(mg - L") ca | 294 | sn | 292 | 2z | 22 | x| o9
0 15.9 2.10 21.2 2.52 26.4 3.32 27.8 4.10
50 16.9 2.40 255 3.02 315 3.76 33.3 457
100 17.3 2.35 27.6 3.23 33.6 4.10 36.2 4.82
150 16.6 2.32 285 2.94 33.6 3.83 36.2 4.64

3E 750 AlH] FEd e 23UFY Falem) 2 29 A (mm)

N 5% 1714 270 3714 4704

(mg - L") cu | 294 | sn | 298 | Fn | 2m | Fm | o9
0 14.8 2.15 18.7 2.43 229 2.99 24.1 3.10
50 15.3 2.42 214 3.10 26.7 3.63 30.7 4.42
100 155 2.65 214 3.04 26.0 3.66 32.8 452
150 16.9 2.43 24.5 2.71 31.6 3.33 35.2 441

F 7-6. A g mE AAFURe] Fa(em) B 2973 A (mm)

N 5% 1714 2704 34 4704
(mg - L s | 2974 T | YA T | YA T | YA
0 2.1 1.08 5.4 150 165 2.13 23.1 3.34
50 2.9 1.29 9.0 1.84 25.2 3.35 40.2 431
100 3.4 152 12.3 2.32 29.3 3.35 453 436
150 3.9 1.39 125 2.08 324 321 47.4 4.32
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81 AW -9 AYF 2-0 718 ASAAES 2 AsF
- A& g A F % (9
Fal(em) | <97 (mm) o =7 o Al
2-0 g71mb 20.7 7.04 317 3.45 3.57 10.19
-1 g71m? 225 5.07 2.25 2.55 2.76 756
1-1 =A% 184 4.20 2.13 1.87 2.67 6.67

DA - 9] 2-0 715 a2 Fuste] I ggd] Bl dez ZeiaE
157 €7 a2 &1 F 48)

2 1-1 715 E22o M 571 52 10470 A <83 AT 427)
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- 2 A5 A A 5 F (2
() | Falm | 294am) | 9 7 e A
A -9 A |1 1134 89 1274 | 2099 | 2270 | 5643
1-1 g717b 2 125.8 10.97 15.68 22.64 30.41 68.73
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1.5%¢] 1

= AA AE

Al ol A

B
!

[e)
A=

st o™, 6cme A+ 12.6%, 9em]

S

o] 39.3%7F LA}

=

=

il

jant
a

A

9cm ©]

=
=

Hup= e

al

K

ml

WA 6em= A

o

A
o

Ches

vl
=

e welwe, 4

1Xro

ﬁo
o
rJ

=K

o)

5.74
7.34
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5714

58.4
63.3
75.6

3(cm)

4.80
6.21
745

97 (mm)

34

51.7
59.1
70.2

— 94 —

4=3l(cm)

7 (mm)

3.61
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g

-
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07H -oéjl)

44.9
43.6
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w7l B
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7l e A& A g A % % (g
(cm) =3L(cm) =97 (mm) =) =7] e Al
3 58.4 5.74 4.96 6.54 3.62 15.12
6 63.3 7.34 5.28 7.38 5.87 1853
9 75.6 8.45 7.09 10.94 9.84 27.87
W) I uF
Zhujy o] Aol e gyl o] Xl el do|rt A4E Sl
W 297 AHo] U5 EAT(E 85, 8-6). &7]A K S5HYE FTo S
92 AES B, 3eme A 77 37.2%<F 34.9%9¢1 HHH 9emeol| A
= 1304%¢ 11.1.3%E 71538t F8lst A zolE Ho FUTh LAE 9
Ao e eyl BHus ©e IAES KB 3cmolAE 122%E 7]
=359t
¥ &5 ZIUF 1-1 =A-8718 3 2 294 E
Y71 mg) ona” 3714 5714
(cm) Fi(em) | 2Y98(mm) | Filem) | 2¥9E(mm) | Fi(cm) | L7 (mm)
3 188 6.6 23.7 84 25.8 89
6 179 6.8 31.8 10.1 40.3 12.4
9 184 6.2 35.9 11.3 497 13.1
VA gR = 1-08.e] FA Y.
¥ 86 . ZFIYF 1-1 =A-87159 A5 2 A
g7l m A& 3 F A T F (2
(cm) 2= 31 (cm) =97 (mm) d =4 g 7
3 25.8 89 3.87 4,69 498 13.54
6 40.3 12.4 412 5.24 6.25 1561
9 49.7 13.1 5.65 768 12.02 25.35
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7}. Surrey Nursery (FHYHEH)

B ElS ZFdlo} T 2719 FHEE G (Surrey Nursery®} Skimikin
Nursery)©] 2t} Surrey Nursery: @A 186ha(558,0003)¢] =72 A7t
14,000,0004-& AAteta Sl frE]A 125004 &7 F2 2HEER &
71 Abgete]l BiES Adbsted dAA ARSsta e &7 42,5007 o

Jolrd, ofs] AASIAME 22735079 ~E|ZHE §714 HES i
Fo AARFE FHSALEN, NE, FESHAGY, ZEZHAE Fol
B, FE ARe 2E AEEE AN nFen 59 FE2 4Us: 9
"ot

Y. PRT Hybrid At %8 3)

PRT(Pacific Regeneration Technologies Inc. 9345 )= vttt o=
of Z} Ao AAF 19719 YBAHAEE FAE dAFYBHoE Az
130,000,000 ©o]/de] B&5& AMsta 9loh. PRTE F4HFY AMFwYEd A

Aol ko] 1988 A YT o5 PRTE Avtrtel 177, n=d] 2
3

wob 7185 Aatsta glvh. PRT Hybrid= PRT vA g dRFoR wH
& 125ha(37,500%)) elch <Ak §71E 1'dA 10,000,000%, &7l 234
3,000,000%& AAbge A em Agikd m H‘/}E}gr o= A el A
Ak F2 718 1, 294, agzavps EFA, TR & A
ST



t}. Pelton Reforestation Ltd. (7] ¥ EA)

/1FE ARl AR Fol shtel o AR

A AARow Ao Fwel A4 /1d%Egelth 19689 Normat Peltonol

Fastgon Beled] 2ot o Hort Avlgel A5y Ak Fu

7 A 809,360m'(244,8315)elH, A dol= 2019 <le]l ¢ 5,000,000

o] mES Al AL 2502 <140l Ak 450000002 o] 4] R
A

ol
s vk AR BEe pelEd 2o 38 mae] v

rlo

do Frgoz:

[*]
N

(% : Surrey nursery, % : PRT Hybrid, 3} : Pelton Reforestation Ltd.)

29 10-3. A% BSR4
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