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Optimum Strengths of Supply Nutrient Solution in Container Seedling
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Abstract. This study was carried to investigate effects of optimum supply strengths of ‘Sonneveld’ nutrient
solution on growth characteristics in container seedling of trees (Pinus densiflora, Torreya nucifera, Quer-
cus acutissina and Fraxinus mandshurica) using developed media with used-rockwool. Flesh weight, height
and trunk diameter in container seedling of Torreya nucifera were better in high strengths. In container seed-
ling of Torreya nucifera, flesh weight more increased in 1.5 and 3.0 strengths and hight and trunk diameter
more increased in 1.5 strength than the rest. Flesh weight in container seedling of Quercus acutissina was
heaviest in 2.0 strength and was lightest in 1.0 strength. Height and dry weight in 2.0 and 3.0 strengths and
trunk diameter and total chlorophyll in 2.0 strength were better than in the rest. Besides photosynthesis rate
was more high in 1.5 and 2.0 strengths than in the rest. In container seedling of Fraxinus mandshurica, flesh
weight, height and trunk diameter more increased in 0.5 strength and total chlorophyll and photosynthesis
rate were good in 0.5 and 2.0 strengths. Most growth characteristics were poor in 3.0 strength.

Key words : container seedling, ‘Sonneveld” nutrient solution, used-rockwool

Moo

PHE o83 Ao M= AR S A
S & e WM B3} ohiddlN Q) A
H51 itk 47 59 7R dEoME g et
A ulge A olgsieE Axelr|x gt Ao
P FopollA HE vlgo] FAT A5l wle} g
£ FERO B Al Agshs At J3ET 3l
th B3], AL dHe & i HAEo] a7
E 25 o SOl UE & R TEEES Hae g
T o, w9 Al 4R HEsl] Hsly FE
Fo] 8718 Ale] ol87X7} S8 ok

FE A GE % A U9 R e

Fol wie} zpolg viehlaL, 45 o]8E e 4

e

*Corresponding author: bae@wku.ac kr
Received February 11, 2009; Revised February 18, 2009
Accepted March 12, 2009

# Y F 1 7He] = HE tE P2
thA] o] 8HtHBinkley, 1986). EXS] % -
RS 2EYAE Zg3Sle] Q) dAF 2
Waista Ak A 2o 3RS 7N71E
(Kramer®} Koziowski, 1979; Lange &5, 1976; Levitt,
1980) IEE EY Wl Ahe 7IE M oS
ABitt. IR - TE AR A A
A} FHE ol EES VWA TRES T7MIFITH
(Li 5, 1991; Malik$} Timmer, 1998; Proe®} Millard,
1994; Sieth 5, 1996). Lee(1998)%F Lee E(2005)
2UE BE AL A AR BEE g
(Ca+Mg+KyAl Bl9} 352 J34S 2kl 9l 71 Bzt
7.0 oJ8}E WolRH HEAGo] ZAgar st 1
251 Lee 520002 S3ulgy} gadnlgo] nis|
Hyponextt 229 =F A} 274, 2%, 12|51 A4
& & 9k e} 53 Chabot?} Hicks(1982),
Waring®} Franklin(1979)& 3 o]-& &Ll o]

)
o5

o

—46—



Ahd 5 HES ol§F £EF £71RY A FA B

rfo

Y FEL G 50l Bl Boka sk &
3], Kwond} Lee(1994)E e ubis oF - 4250
ol oHlslal, Bk RN oRile] K| wha) A
o] Apol7h A1 ofe]] FERE/A AXE A A
a7t 7igsiETia SRt ool el kAol £1eE
Ar¥et7] SEiME 5ol weh 2k o -
AAZY Dasict. et A ol s Sl T
AAZY =] AUA @ar olo] thgl ATE K=
Aot

™ of

o
[
I

B2l (Sonneveld)] 27§ w9 w8 Tkt 5

Fai3ict.

A 558 HEFS A(Pinus densiflora, 0-
02} VIR (Torreya nucifera, 1-1), BH5S A
YU (Quercus acutissina, 0-0)2} S (Fraxinus
mandshurica, 1-1)Z A9} A s 22004
E710l FEste] 83 Holr, vixh e} Svups
= 2 SR T B o)Xl 1d zjg 52
44 skl 8709 o2lel ¥ 99 SR AASEAL
& 39t AEE IEX X (peatmoss)$} HTPO|E
(pearlite)s 112 TS AES} 48 E7)391,
FTUREIHE o83l 2 B3 s &35t
o ZAEEE £ Hle-E 327 2 g 24
o] S o]8E Ao] 55 mfsle] AAFFME
G} FERALEHIY)ENS 5:5(viv), FGE0A
T 90 @ERAEHIOIENE 73(vivioE T35
FEE o185t 87 ke TR ERIA Ak
Eoll MRS F 2,000mL §3F) Hed Zekay
A AlEE A3

vkl F5 288 EFENAQ Sonneveld? (NOy-N
10.6, NH,-N 1.1, H,PO,-P 45 K 5.5, Ca 6.0,
Mg 1.5 2 SO,S 20meL)o2 A7) T Table 1
I 2} 35 e A4 BeE slEen, AlF 2]

bl bl

25708 03 BURS A AL o] 9 vk S
It skl FEE 871 ) e IFETHS
Bt F 28], 517lelle 5= 33] FFoITE T8
2 FERF S5 AL Fo) HBo] SolElnE A
o] o &3t AEVF ©@H 8719 FAIG) o} 3
B HEY SES] E5 FA ok AR
26UAIRE R8I TS AR FAIY] 2o 315

TEER AT, AL, 987 A, A5, 95
251, HIIE 5 ARKIHE AATE AR
319, it IRt Z2K5m, cm 99DE o8-St
o] S8t} ¥E7] A7 FE EHA 2em AE
AE A B~E o83l 3t dETS
A 24 T 70°C AFA) 37 Yol &3] T
g & AR SAEEH. SRS 8- §
E4 Z47)(SPDA-502, Minolta camera Co., LTD.,
Japam)2 S8R oM, FHPAFEL FISGVIL-
6400, Li-cor, USAYE °]-83led 24519t AUF(0-0)
o} 500y Al SEE ACE FAlY] S
7T Ae] Tl HF AU BhS ARSI o
o] ofo] £ A SH § EqR ojAstd ARt A
o= FA 7F Yol glol T, €] AR AlE
X 7o) AR FFde] AL 1 Afolol] wE
F7FEe = VeI, 1E] 2 7 2A) HloJEl= SPSS
12,0 T2 135 o]83le] A 1 vlaslodnt.

o
tlo okl

off off

=)

Z2i % IF

Hjofle] Fg Fxo] WE AUF0-09] 45 5
3& AR ZA¥KTable 2), FATE 2 =04
FART g FollA 7P s eI &
3], 2.08fHel A 6.8g0F 0.5HfAL] 300K} 2uf o]
’F FAS & ZolE eI s AT v}
A9 ZHekoz 2. 08fAol A 10.0cm, 3.08]H) A
9.7cm® & Holglo} 0.5 E 6.8cmE 7}
7 wgit), A7) AL 3.08 B 2.5mm, 2.04)
Mol A 24mm, 1.5 Ae)A 2. 1mme|RAT F=7}

S 7 AEE Lsmmel3lt) ol B2 AaE 7

—

Table 1. Strengths treated for investigation optimum supply strength of ‘Sonneveld’ nutrient solution on developed medium

with used-rockwool.

Strengths of nutrient solution 0.5

1.5 2.0 3.0

EC(dS-m™) 114

2.50 3.20 4.60
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Table 2. Growth characteristics according to strengths of supply nutrient solution in container seedling of Pinus densiflora
(0-0) and Torreya nucifera (1-1) using developed medium with 50% used-rockwool.

Strengths of Flesh weight Height Trunk diameter
nutrient solution (&) (cm) (mm)
Pinus densiflora
0.5 3.0d 68c¢c 18¢
1.0 4.0cd 73¢ 18¢
1.5 45cd 8.6b 21b
2.0 68a 100a 24a
3.0 59b 97a 25a
Torreya nucifera
0.5 17.7 ¢ 1120 19b
1.0 175¢ 114b 2.0 ab
1.5 26.7 a 13.1a 30a
2.0 21.2b 96¢c l4c
3.0 258a 11.3b 15¢

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

Table 3. Growth characteristics according to strengths of supply nutrient solution in container seedling of in Quercus acut-
issina (0-0) and Fraxinus mandshurica (1-1) using developed medium with 70% used-rockwool.

Strengths of Flesh weight Height Trunk diameter Total chlorophyll
nutrient solution (€3] (cm) (mm) (SPDA)
Quercus acutissina
0.5 40.0 b? 20.7 ¢ 2.6 ab 334b
1.0 303 ¢ 183 ¢ 2.5 ab 3460
1.5 44.1 ab 26.5 ab 30a 356b
20 50.5a 359a 33a 42.1a
3.0 42.6 ab 39.1a 2.8 ab 3450
Fraxinus mandshurica
0.5 153.6 a* 316a 69a 510a
1.0 113.3b 29.7 ab 45b 3120
1.5 123.4b 209 ¢ 45b 46.1a
2.0 127.8b 235b 4.8b 513a
3.0 643 ¢ 204 ¢ 4.1c 48.7 a

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Fig. 1. Photosynthesis rate according to strengths of sup-
ply nutrient solution in container seedling of Quercus
acutissina (0-0) and Fraxinus mandshurica (1-1) using

developed medium with 70% used-rockwool. Vertical
bars show standard deviation.
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