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L S = 7|3l 4 HH= LP004593
o Hd B 2ol e AuieE Ao 7IE 4 a7
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1) n5o] Auja= 2 3 24 Ve A4 A AR A2 Bl "19~721
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ABSTRACT

This studies were conducted to selection of the cultivation temperature, the environment basis, the
growth medium, the basis to supply nutrient in the Wasabia japonica Matsum. The growth characters
were more good in the condition of changing temperature +5C than fixed temperature on the 19°C.
The color of leafs was changed strong green and the length of leafstalk was shotten on the high
temperature of the 21°C, 23C than the propper growth temperature on the 19°C. Especially, the new
shoots doesn’t sprouted on the 23C. The stop of growth and the bad growth broken out in
condition of temperature over 20C in the Spring. The growth and development decreased on the
lower temperature than 10C in the Autumn. The changing of temperature were the highest on 24C
and the lowest on 13C in the condition on 18+0.5C a day. The plant length and leaf area were
increased on the temperature 18+3°C. Photosynthesis speed according to the amount of light were
highest on the 200 mol CO,/m’/s in the temperature of 10°C and when the amount of light increased
were maintain the same degree. On the temperature 15°C and 20C the photosynthesis speed were
highest from 100 to 400 wml CO,/m'/s and when the amount of light increased were decreased the
speed of photosynthesis. On the temperature 25°C and 30C the photosynthesis speed were highest on
400 wmol COy/m’/s and when the amount of light increased were maintain the speed of photosynthesis.
The characters on quality of light were 2 line of blue LED light and 3 line of red LED light when
the rate of blue and red light was 1:1.5 and the growth was increased. The plant length, leaf length,
leaf area were increased on the amount of light when using the dimming controller on 60 gmol/m’/s.
The growth and development according to the growth medium and the pot size were sand and
middle size(inner diameter 12cm) pot. The growth and development of wasabi according to the

supply through low level of the nutrient broth were increased by order this(bed soil, sand, red clay



ball, decomposition of granite. The growth and development according to the growth medium and
the amount of light were increased on the bed soil, the quantum dot LED C and the white LED. The
correlation was high on difference from the number of leaf multiplication the leaf length and the
average of lowest temperature in the EC over 2.0dS/m. The EC under 1.5dS/m have an advantage
for the growth and development in high temperature period. In the Spring and the Autumn has an
advantage for the growth and development through maintain high EC content. Especially the growth
and development was low in the speed of growth on the EC 1.0dS/m. The plant length, number of
leaf, leaf length were increased on the EC 2.5dS/m. The plant length was significance on pH 6.0 and 6.5.
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(A9 2) 3ol BSA7IE FFE A5 A

B AqE 201995 H 20219704 A% Al s AA RGN A Gk S FAIske] AYE
Zkell A LED¥ 22 337] Day 14/ Night 10 A|7H& 23 7](RF semi:RDM-500)& A8t Yutrt
715 o] &ste] 19C2 AAste], Fafe 30, 50, 70, 90umol/m'/s2 247 A5t HEEA E AYEE
ZAHE O, 90umol/m'/soll A FEFo] sob AARSEAL, AlEA| 7L AASHHA Fdat Tk A
o) oA thgo] Qlo] 30, 40, 50, 60ml/m/s2 FFS A8, 2PV AR sto] ARG

of we} FFS sk

(M2M 2 ota: n=d0| x| & A2ed 7|F 48 A7)
(A" 1) 23dgo] 248 AuiuiA A5 54 79
Bl

A= 20199 HE 202197H4] F¥=
OFU}Z}E’] A2 EC 15ds/m pH 6.0+0.5, AW okt

(A9 2) 15| FHs=d 55 719

B AqE 201995 H 202197HA] ZH e BiA] DA AA @A GukE S FAIS 15 1|
dok-Aof a27] 75% AFEE AU, BT E A7, A A ERAANEE 20 A
F4 ofupxlr| A& pH 6.0+0.52 1143to] EC =& ZrzF 1.0, 1.5, 2.0, 2.58 AHglato] &EA
9 gEE 2AE skt

(A 8) 3ol ¢ pH -] WE 554 7%
2 Qe 2019978 20218714 = Al Ads A AR FukE e T4 0}04 A
ofubz}7] o} EC 1.5ds/m, <84 °£ o8 Yy 5 o] gsted 19CE HAAstal, LEDFOR %
7] Day 14/ Night 10 AJ7H& 2AFHAL, pHe 242 5.0, 5.5, 6.0, 6.5% #]2]38}o] Ag°EH EUIRLES

& 242 SRSt

ro
N—lN o

[‘ll‘

T REnE)
(HMEDHH: D580 MUHSE o & &7 71F M5 a7)
N® 1) o] A L50) W 54 79

TEdo] Auiere] ©E EAL Ty fste] A AueEel 19CE Fob FLA 9} +
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H1 2= XN2|E

ZAILHE(2019)

ST 9x %@ 9% 9= 9=4 93 A= AE AAE -

- T/R(F) X|stHS X|&4HZ T/R(D
25 0N (m) (m) (m) PAD) (@ (@ (m) (g /NP RIS Xigds TRID)
AL 788 2151 727 336 3592 6.77 268 1830 21.33 8.55 0.40 2.36 6.18
He 9722 3042 11.25 14.05 3191 579 359 1687 29.76 9.18 0.54 3.38 6.93

potZ7]'d A5

st

¥ 2 Pot 37|H

ZAILHE(2019)

a7,

ExNo
) R
o, por7h A9 289 Ff 9 FEZFol FET A

GZo| pote] A7 F7H5HE W42 WG] FE

A2 AR E Qi

SlE oiA  KXF  OIXt OIE OIZ A OIx X|5I= X[SFRF K|A= B

S Oh e (e m oAl @ g el VR P K75 TRO
e 7.02 2467 8.63 9.14 3241 438 204 1221 1847 9.76 0.34  2.08 6.98
- 9.87 28.87 10.49 12.28 31.51 6.01 3.10 1594 27.73 9.44  0.50 3.26 7.00
o 9.13 29.18 10.98 12.57 33.80 6.43 3,57 17.16 29.89 9.07 0.55 3.42 6.58
Edf 977 3183 11.72 13.64 33.13 7.12 492 2333 3621 7.96 0.65 394 6.6
Wy 895 2864 1046 1191 3271 599 340 17.16 28.07 9.06 0.51 3.18 6.78

¥ pot37]:

a3y

=

4y

a2

QLT e

Qe wrp Ee

2@d 11cm), FGd 12cm), HGd 14.5cm), EHGd 25cm)

o] AA Aujxel 19CE Fof ALA g9 +5C &

uE B
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124171, 23T (19-23-27-23TC,

8-4-8-4417F, W 124170 RS o §3kel 60 AelAl 18 29 ol glo] WelAm, Frel &
obE Aol UERoL, 3] 23C HelAl AE7E A MASA gskon, e U stue] o
QoL kgt
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ag 2. 2220 M2 4= £4(2019)

A&7 & 54 AS54 B2 3), 2 L7l 0T As=2F &

L AAEE e A% 2 dglon, 1 A7k 59 2 P,

H 3 3E 1FY0| 4859 #H=42020)
RAY 4/13 4/20 4/27 5/4 5/11 5/18 5/25 6/1 6/8 6/15 6/22 6/29 7/6 7/13 7/20 7/27
‘E—')_ 28 28 40 63 92 134 184 225 265 321 337 374 404 436 463 474
SERN
(SPAD) 18.3 225 241 302 29.2 30.2 29.8 27.3 268 285 283 29.3 30.6 31.5 30.7 30.6
= AF
(CH‘I’) 21.8 207 192 173 173 17.2 182 19.5 19.6 199 21.0 21.3 21.7 22.6 23.2 24.0
9%
(cm) 59 61 62 66 67 66 70 72 72 72 75 76 76 19 80 83
FedH 766 796 840 923 957 1,008 1,111 1,153 1,140 1,101 1,150 1,178 1,178 1,229 1,240 1,313
(ent) e

% GHA A4y = 0.59272% 4 3.4066 © — 5.8975 yi FWA, x: I, R2= 0.8631%*

b ASEA HIAICE 4), H2E ABTIL 10T olstel A A%
Al 5

ZAY 9/28 10/5 10/12 10/19 10/26 11/3 11/10
<
T
@) 6.0 8.9 11.8 15.0 19.5 26.7 32.1
LAy 23.2 24.4 24.2 4
(SPAD) 3. : ) 23, 23.8 23.2 22.9
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shehesaeregs

3
(cm)
a3
(cm)
FYAHA
(ar?)

w duE Ak y = 0.59272% +3.4066 x — 5.8975 yv: AWA, x: GF, R2= 0.8631**
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5 Y2 A H20| mE Y=AVE 15H0] 4=54(2021)

N T 9% 9% g=i¥%  @@d  A4=s
== S84 @ ) m ) @®
A4 & 304 12.6 4.4 3.8 28 58.9

60 14.3 6.2 4.7 31 89.6
19¢ 75¢ 15.0 8.6 49 32 149.0 100
920¢ 15.4 10.6 6.0 34 216.8
105 18.6 13.8 6.2 34 340.0
A4 T304 15.0 4.4 4.9 31 69.6
60 16.5 7.6 5.5 36 126.9
18+3¢C 754 18.2 10.2 6.1 37 197.4 100
920¢ 20.6 11.0 6.5 35 248.9
105 22.7 14.6 7.1 36 354.0
A4 &304 14.0 3.2 4.8 30 53.7
60 14.9 5.6 4.9 33 94.6
18+5C 754 17.0 7.2 5.5 34 151.5 100
920¢ 18.5 10.8 6.6 34 220.0
105¢ 19.3 14.6 6.7 37 336.0

(3 2) DFYo] ASA7E FFE ASEH 24

FESY W YV /1S AR QLR deo] tE E Yste] Yo 4 P
4 59 WA T =ZE Ao 2, A F2of vlgf] W2 10Col = FEF 200 mml COy/m'/sol
A EE G glon], wepe] woldE AR SASHETE A 2Ll 15T, 20Cel A% 100
~ 400 i COY/m/sol A AHE U glom], Fapo] obd4S FHHSES Bastant. A
£ 5 25C, T 400 o COSmTAA BBE e Slov), Fipol kopAs A7
FL fATE BES Uehiot Tet AueE AP 2ol AHL B ¥ A o] &
el el et LEok Fgol et AFIE F/LE olFojAor T AOR HHL

—

al Oy e ]

1

L [ B0 D 138 BN L5 1800 K E bl 5 [ L1 T

Fhotoaynthetic rat eiumse
A

LigsHjismol e | Lig htlarmcd ]

MEi=2E 10C, 25=2% 8, 10, 12T HEi2E 15C, 28=2% 13, 15, 17C
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2 5. XHHRZE Light Curve(2019)

8HH =11 HHH =115 HHH =12 XHEH| = 1 25

e+ =H1 A BE+ = 8283 DES = M1 ™2 QA =X 2 Hp
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a3 6. YAMnt MA HlF0f e LED H%H(2020)

71E AFE F AR 2% A HER AR dujEEs AEo] glo], AHE
LED bar®} &4 LED bar® #+A4H 23S 19 63 Zo] Azste] 4339
1:1 ~ 1:2.5 7hA] #Askeieh 29 Ed £47](UPRek PG200N)E ©]-&-5}o
AAu| ek el a9 73 o] HAo] w7 yeRyth

g AEE el B4
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=)
=
el
=]

722 20214z AIEATEDIAN



2ES = H1 A 24 = X2 1 X3 24
s " wan ™

A1 H2 DS+ =H82:%5
TITE .  TLY wani B s

2| B R =094 :

Yo e 1Yol S BHL BASIA LED A3 FAHS o] gkl 1FYolS Aujt
43k 42 W4 1115 A4 LED 28 4% LED 352 o] Fol2) Aelold ol oo,
T} 0 1.

46: 12 epytch

HEH| A XY AR MZEZ(%) . — - T 23
111 40.6 78 b 32 88% ' —

1:1.5 346 118 a 45 100% =)
8% - L
75% .

1:2 214 98 a 37
1:2.5 24.3 85 b 33
) DMRT: 0.05

oo » o

(emo/ri/s)  ASA2]  EH(em) H(Of) BH(em) HBELAF(o/m) FHH(ai/F) AEE(%)
A4 308 160 6.9 4.6 30.7 95.6
759 203 9.6 6.2 33.0 198.6
30 90d 218 104 7.5 332 246.1 100
105¢ 227 115 8.2 33.8 314.5
1209 262 141 9.2 35.3 464.7
1359 2715 173 9.6 35.3 581.6




HF(ml/m/s)  AESA X¥em) F=OH) BY(cm) FEASH(mo/m) HHH(m/F)  EES(%)

A4 3309 204 7.6 5.4 35.0 147.6
759 223 9.8 6.4 36.6 253.5

5 20d 221 11.3 6.7 36.7 280.9 100
10594 219 12.9 6.9 35.2 342.9
1204 24.0 16.9 7.5 37.1 442.7
1359 241 20.4 7.6 36.1 548.5
A2 5 30 19.0 7.4 5.3 30.8 117.1
759 20.4 10.5 6.5 35.3 227.7

0 909 207 11.8 7.0 36.0 298.6 100
1054 209 12.9 7.6 37.3 369.8
1204 224 16.9 8.4 36.5 501.2
1354 229 20.4 8.7 35.8 605.4
A % 30d 16.2 6.8 4.4 29.7 98.7
759 18.1 9.0 6.1 33.7 167.4

% 904 18.1 10.0 5.6 33.9 185.9 o1
105¢ 18.4 10.5 6.7 34.2 234.4
1204 19.2 13.0 7.2 38.4 275.5
1354 19.7 15.6 7.2 37.6 351.4

s A 1L 11, 324 349 A%, White LED A5, 1447029, 10417 9471

AHA A4 Y = 0.5927X2+3.4066X-5.8975, Y: WA, x: GA P R2: 0.8631**

VA A AEA AEEAALS Y9 gl o, & eollAer 2ol 2Aat A 30wol/m'/soll A]
nom A= 50, T0mmol/m'/s BkTE 90umol/m'/soll A AL WAYSEF o H| o= I Yolrt &
A Aol i, wheha] w2 FFE Qs S I ol

z2g7] Ax] & & To|Aet 2ol 2%, A%, AHAL 60um/m'/soll A FelsHA Frrekl e, o
T AEaTEFS FoAo] gl TEtA AFFE 2AFE A foll= 60mmol/m/s= 2E8 FH £
< Ao AREG
H 730 OE MSAZE TxH0| MFEH(2021)

4 A X% FEbs oY PELYH U NEE

(mal/mri/s) il (cm) () (cm) (pmol/m) (cni/=) (%)

A4 5309 127 4.1 3.8 30.4 50.9
602 219 6.4 6.4 31.3 145.9
30 759 237 7.5 7.3 31.5 220.0 100
0¥ 277 9.8 8.3 33.3 291.5
105 32.0b 12.1 10.3b 33.3 504.5¢
A2 3309 138 4.0 4.2 29.9 49.3
602  19.3 6.9 6.1 33.3 150.1
40 759 21.6 8.9 7.1 31.7 230.3 100
90 244 12.1 7.6 35.0 362.6
105¢ 28.0b 14.9 8.6d 35.0 528.4ab

724 20214z AEHARRETM



e wop| AR @+ 9% geiww  gen  gEs
(tmal/ni/s) e (cm) (0H) (cm) (umol/rri) (cri/ZE) (%)
A4 3 300 128 3.9 40 29.9 503
602 192 6.1 6.7 32.6 150.8
50 759 223 7.6 75 31.6 222.0 100
902 26.0 9.8 8.5 34,5 324.8
1052 284b 118 9.8¢ 35.4 527.9b
A4 3300 136 43 43 25.7 515
602 219 6.6 74 29.9 177.6
60 759 262 8.5 8.4 31.1 285.2 100
902 288 10.4 9.3 34.6 436.4
1052 3272 124 11.2a 35.5 615.2a
% RAl: 5 6. Wz 2%7] A, White LED AS, 1447b21, 104174 17
AmA AL Y = 0.5927X2+3.4066X-5.8975. Y: AWA, x: A% R2: 0.8631**
* DMRT 0.05
(HI2MISobm|: oo X & A2t 7|18 A- A7)
AE 1) a5ygo] 234 Aujuiz] AL E4 19
a3z yol wjR| et Pot 7| S EAS e A wjA Y H-(F §), R upAke: v S
W AEHIL 1Y FEsT
TxYPo| Aul Pot A7)0 WE AL EAS 15 HFoE AR AIHRE 9), AAEET] H| 235}

Pot 27]0] T A X §OIF Aol 7k ek
% A7k glou, ok WX ® =7]e] BAgo]
2 vehget,

FU L uA) ERe) TE AREAL (& 1049 2ol FAUY FR B2 AL AU C
B7} A2 gostlon, Wiz FFe wE A5 AEZ QAR Fastqnt. o= AEZF Hetol
Eof Wa] £ES odf £4T go4 Aol 4% Ao AR

H 8. Auf HixX|of E MF EH #H35H(2020)

EAY
4= HI | 1/20 3/2 3/9 3/16 3/23 3/30 4/6 6/1
ol A} 4.7a 7.5a 7.6a 8.4a 8.6a 9.5a 9.8a 12.2a

ol 4 E 5.0a 7.8a 8.5a 8.9a 9.2a 9.8a 9.9a 12.8a

=T IEE 5.4a 7.8a 8.1a 8.4a 8.7a 9.1a 9.3a 12.2a

2T 5.3a 7.8a 8.4a 8.9a 9.3a 9.0a 9.0a 11.5a
ok AR 19.9a 21.6a 21.4a 21.8a 222a  22.7ab  22.6b 24.4b
= A B 17.9a 21.5a 22.5a 22.9a 24.8a 24.7a 25.0a 27.5a

- S EE 19.1a 21.0a 21.5a 21.1ab 21.6b 22.1b 22.3b 24.4b

L 19.0a 20.5a 20.4a 20.1b 21.6b 23.1ab 22.6b 26.0ab
7. MHHTA 725



T

e i) 1/20 3/2 3/9 3/16 3/23 3/30 4/6 6/1
b A} 52a 6.7a 6.8b 6.9b 7.1b 7.3b 7.3b 7.9¢
o A E 5.3a 7.8a 8.1a 8.3a 9.1a 9.1a 9.3a 9.8a
" gER 5.4a 6.9a 6.9b 6.9b 7.1b 7.3b 7.5b 8.4bc
T g 5.3a 6.8a 6.8b 6.8b 7.3b 7.6b 7.6b 9.1ab
* DMRT 0.05
¥ 9. ol xiti Pot 7|0 E MEEM H3EH2020)
g EAE 316 3/23 330 46 6/
TE a3 1/20 3/2 3/9
~ 4.9 79 8.3 8.9 9.1 9.8 9.7 11.9
A 3 5.3 7.8 8.2 8.7 9.1 8.9 9.3 11.8
2l 5.1 74 7.9 74 8.6 9.3 9.6 12.8
Py 19.2 20.8 21.1 21.3 21.7 22.8 22.4 24.8
2% z 18.4 20.4 21.0 20.9 22.6 23.2 23.6 25.8
o 19.4 22.2 22.3 22.2 23.3 23.4 23.3 26.1
A 5.3 6.9 7.1 72 74 7.8 7.8 8.5
A% % 5.2 7.0 7.1 7.2 7.8 7.8 8.0 8.8
il 5.4 73 73 74 78 7.9 8.0 9.1
B 10, Xl ¥ 2 SF0| M2 DEW0| YSE4(2021)
o 21 =8 9% 9% 9E2agy  oux  dEs
= (cm) (0H) (cm) (umol/rri) (cni/Z) (%)
White LED 39.1ab  19.0 12.0 34.0 1546.6 91.6
e Red, Blue LED 33.2b 17.0 113 34.8 1063.2 100
° gdgot B 28.5¢ 17.3 10.7 34.0 794.7 63.7
fEgt C 409a 253 13.5 40.0 2191.1 58.3
White LED 25.3 10.8 9.3 31.4 462.7 100
- Red, Blue LED 26.9 75 8.1 36.7 302.6 91.6
gt B 335 11.5 12.2 29.8 850.3 100
gt C 313 12.3 9.1 325 696.6 91.6
White LED 27.6 9.8 8.3 33.4 363.7 100
sato] =) Red, Blue LED 20.9 6.3 6.8 33.4 198.1 91.6
L5t B 28.0 17.0 9.8 34.9 882.2 90.9
Jgst C 325 18.8 11.0 31.0 1330.6 91.6
% AAAr 2020, 8.28., AL 2021. 9. 23.(AW), YRAIZE 144)7E, 9471 10A417F, *DMRT 0.05
AE 2) ZFYo] FAz=E HSEA +9
S o] 2 AL EAT oAy 2EHIE BAS A3 1), Fded d4-xEH A
o]o] Wzle} A7|¥ FHFLEE BWIRS u 1|8} HL7|oA FolE HAoH o]E £33}
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StaAl AHEAS sholt AEAZAT FAFE 2.0 dS/m ol Haex G Zpolet A7 A
7| 2= FotolA 2 AHHAE YeErd ot
H 1 ZAAZIE S XEEL 7|25, X222t 22 41(2019)
1.0 1.5 25 Ta Ta Ta Ts Ts Ts
dS/m ds/ 2.0 ds/m dS/m ave max min ave max min
1.0 dS/m  1.000
1.5 dS/m  0.773 1.000
2.0 dS/m  0.838 0.876 1.000
2.5dS/m  0.720 0.640 0.785 1.000
Ta_ave  -0.172 -0.324 -0.406 -0.379  1.000
Ta_max -0.091 -0.147 -0225 -0.154 0.844 1.000
Ta_min  -0.199 -0.386 -0.447 -0.450 0908 0.551  1.000
Ts_ave  -0.152 -0.316 -0.404 -0.386 0.993 0.783 0947 1.000
Ts_max -0.127 -0.280 -0.381 -0.340 0.995 0.854 0.893 0988 1.000
Ts_.min  -0.160 -0.336 -0.409 -0.413 0964 0.682 0984 0987 0953 1.000
H 12, 82 0FYo| YW o E MFEHN HSH2020)
AL
12 ool == 4/13 5/4 6/1 6/29 7/27
1.0 dS/m 30 a 6.6 ab 233 a 42.1 a 533 a
ol 1.5 dS/m 2.5 a 56 b 21.0 a 36.1 a 46.0 a
=T 2.0 dS/m 27 a 7.0 a 248 a 354 a 443 a
2.5 dS/m 29 a 5.9 ab 21.1 a 36.3 a 459 a
1.0 dS/m 17.0 b 26.1 ¢ 251 ¢ 29.2 ab 30.8 a
ST 1.5 dS/m 181 b 299 b 25.4 bc 279 b 29.1 a
7720 dS/m 175 b 31.5 ab 28.7 ab 29.3 ab 310 a
2.5 dS/m 20.8 a 33.4 a 30.0 a 30.6 a 315 a
1.0 dS/m 21.0 ab 18.2 a 19.0 a 21.3 ab 24.5 ab
i 1.5 dS/m 200 b 17.1 a 18.8 a 20.2 b 235 b
- 2.0 dS/m 239 a 16.5 a 200 a 21.1 ab 222 b
2.5 dS/m 22.4 ab 174 a 20.3 a 22.5 a 25.7 a
1.0 dS/m 58 a 6.8 a 7.0 ab 7.5 ab 83 b
. 1.5 dS/m 59 a 6.7 a 69 b 73 b 81b
Y20 dS/m 63 a 6.0 a 7.0 ab 73 b 7.6 b
2.5 dS/m 58 a 6.7 a 79 a 8.4 a 9.2 a
1.0 dS/m 111 a 285 a 1,262 a 2,526 a 3,726 a
oquin 1.5 dS/m 93 a 252 a 1,073 a 1,952 b 2,973 ab
v 2.0 dS/m 107 a 260 a 1,252 a 1,906 b 2,575 b
2.5 dS/m 105 a 228 a 1,272 a 2,554 a 3,668 ab
* DMRT 0.05
7. AxHHTA 727



‘-.' I I . . oy ‘| II f A

! A 7 | \
! ¥ | J A W Y L BT R . L - .
-|.————-‘.—i“———w—ta-—d--'.-—\-l--_—---f—'-.-ﬂ-n-l-l-l’---'-t
1 . ; 3 . J . \J
-'.I".| | = '

J 9. 52 10| ME HPHE 3teA 2= §12H2020)

H 13, 7I2E 1540 LN o ME MSEH H3H(2020)
o BN

= ofolie &= 9/28 10/5 10/12 10/19 10/26 11/3 11/10
1.0 dS/m 57 a 78 b 9.7b 121 b 146 b 19.7 b 228 b

o L5 dSm 6.2 a 9.7 a 124 a 15.7 a 209 a 217 a 351 a
T 20 dS/m 6.1 a 9.7 a 122 a 15.7 a 209 a 294 a 332 a
2.5 dS/m 6.1 a 8.6 ab 12.7 a 164 a 217 ¢ 299 a 372 a

1.0 dS/m 236 a 242 a 23.7 a 21.7 ¢ 223 b 20.7 b 209 b
SE 1.5 dS/m 230 a 244 a 237 b 237 b 235ab 239 a 23.2 ab
7720 dS/m 232 a 249 a 239 b 232 b 243 a 238 a 238 a
2.5 dS/m 23.0 a 24.1 a 254 b 252 a 251 a 244 a 239 a

1.0 dS/m 18.2 a 154 a 14.6 a 12.8 a 11.0 b 10.0 b 8.2 ¢

o LS dS/m 173 a 14.1b 14.0 a 133 a 125 a 113 a 10.0 b
- 2.0 dS/m 17.8 a 14.5 ab 143 a 13.7 a 129 a 113 a 10.6 ab
2.5 dS/m 17.6 a 154 a 14.0 a 135 a 130 a 119 a 112 a

1.0 dS/m 6.2 ab 5.4 ab 53 a 48 b 42 ¢ 38 ¢ 33 ¢

o9 1.5 dS/m 5.9 ab 51b 5.2 a 5.1 ab 48 b 45 b 40 b

2.0 dS/m 6.2 b 53D 53 a 53 a 5.0 ab 45b 42 b

2.5 dS/m 6.4 a 57 a 54 a 54 a 53 a 49 a 46 a

1.0 dS/m 204 b 234 b 266 b 288 ¢ 285 ¢ 301 b 265 ¢

Fg 15 dS/m 215 ab 267 a 360 a 436 b 514 b 598 a 613 b

dHA 2.0 dS/m 236 a 292 a 366 a 489 ab 539 ab 642 a 638 b

2.5 dS/m 238 a 295 a 387 a 516 a 599 a 679 a 746 a

* DMRT 0.05
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e (A187) DRl ol ol ME HREY 2L ATHE 13) ALT)E P
5 BREET FEAROH, 55 10 dS/mld NS BE AFLEE LeSIch, L AL
7) mgol A HZbSS A 2 B4 9 103 2ol 109 o]F AWF| Lol 10C o5tz
#8717k FA st

\ / \
II l"\--""‘\\." I| ﬁ"\--"r -\1—-..' |_'-F-’.“"b'l-._1~'|-".-d- T —

! A
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ag 10, 7k2E U0l e HI7H ste*A 2= $H3H2020)

H 18 BZYYUQ| EC S0l 02 MSA7|Y DEY0| YB54(2021)

ECBE AP =3 g o 4EE
(dS/m) ° (cm) (oK) (cm) (%)
% RS 9.2 2.3 3.1
AA 3309 10.1 42 35
1.0 60 10.5 55 3.9 97.0
90% 10.4 45 4.1
1209 11.2 4.4 46
A4 o 9.0 2.4 3.1
A 5 30Y 10.6 5.8 43
1.5 602 11.6 6.3 4.7 100
902 11.4 6.0 49
120 12.0 6.8 49
R 9.3 2.2 3.1
A % 309 10.8 4.4 43
2.0 602 11.6 6.1 48 95.4
902 9.9 5.4 45
120 10.3 6.2 4.7
A4 o 9.0 2.5 3.0
HA % 309 9.8 45 3.4
2.5 602 12.0 6.7 4.4 100
902 11.0 5.1 49
1202 12.4 5.7 56
% AA: S, 26, (478l 9-2)
ECEZol 2 ASEAL 23 4, 94 BF F942 oy EC7F 2.5Y ) st o]4]
z2710o= HE7F W& EC 1.091A Fejstovy, Szto] ® 179 FRE = EC 25004 AAo] wsick



(A& 8) a5yo| 4N PH 24| 4E W5 +
pHel w2 A& E4 732 244 pH7F 6.0, 6.594 o f+olatAl A&o] Fsatar, LA
FYEEA] 9FQrth, tiA|Z 0 &2 pH7F n]AbA B oFAA Y )
pi=g

3

T

A

H 19, S5 YA pH s=0f ME dsA7|E 1FH0| H=x54(2021)

; S o= a5 rExS

pH &= EAPI (cm) (o) (cm) (%)
A o 8.2 2.5 2.9
A 5 30 12.4 3.8 39

5.0 60Y 16.7 5.0 5.4 100
904 17.4 5.2 5.9
120 17.5¢ 5.2 5.9
A4 o 8.8 2.4 3.2
A4 &304 13.6 4.3 4.5

5.5 60 17.0 5.6 5.6 100
90« 18.0 6.3 6.5
120 18.6b 6.7 6.5
A A 9.3 2.7 3.1
A & 30d 16.7 4.5 5.0

6.0 60 20.0 5.7 6.5 100
904 20.2 5.7 6.8
120 20.6a 5.8 6.8
A 9.4 2.4 3.1
A4 & 30 15.9 4.2 4.9

6.5 60 18.3 5.7 6.0 100
904 18.9 6.3 6.5
1204 19.2ab 6.7 6.5

* DMRT 0.05
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B PP/ 20Tl A AREF EE FAHE AS FAT 4+ Ulon, 12 U
712 10C olstel 4 %ol AT Lopt AL FAF &
wxloasu UBE 18 + 05C oL WOl LELLE RHL A3 F 18C, 4712 )

P

’

(A9 2) 3ol BSA7IE FFE A5 A

7.

Ao, @l BhE BE Fhgstel ol 2 WY Swo] A TS AT A,
A Lol va) we 10COIAE ek 200 mol CO/m/solA BEE trehfg o, ol
WoldE AYFS AT

Ao H2el 15C, 20CHAAE 100 ~ 400 ol CO/m/soNA AHE vhehglom, Feko] &
FASE BIHSEN F2oAS
A AL S 25C, 0CoAAE 400 ad COfmelA A el Ao, ol

OfAE AAFE At EEe UEHS
%U%l A& 54 HH ng 1:1.5, A% LED 2& HM%F LED 38 OIT°1
aHA UrEpgron, wepd wu xmu PPFDHI-.%g 1461 1 2 Ueputs
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KHO] L=
g s E 49 e
A A=} A A1 4 SHATA 9HF A S - - o)
AR | ARITA SHATA 9H+F AEFE 3 - - 0
FAEATE | FAATAL 17 AEFE =3 o) 0 -
A A4 SYATFAL k| AE AT A - - 0
P &fﬁ Ata sHaTH =l Add 24 - - 0
AR A 2747 olY& RAE2A A4 0 © 0
AR A2 7| AIA 7] 5 A8 &2 A9 - - 0
A=At sHATH e Adsd A4 - o -
AFAYA | AR A SYATAL E e - - 0
SAEATA | FAAAL 73 AEFT 43 0 0 -
AR AT SdATA AR AF AT A2 - - 0
P AR AT AT 2447 AEeey 29 - - 0
AHA A4 X7 ol g% &AL A9 o) o 0
AR At 7|1 A A7) TS &AL A9 - - 0
i iy AEE As 7Y - o _
MreTA 733





