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Effect of rear earth elements (Y, Yb, and Lu) on germination and growth of komatsuna

Hisami TSUJT* Susumu NAKAYAMA **

Rare earth element (Y, Yb, and Lu) test water with seven different concentrations was prepared in the range of 2.0x107 to 3.2x107 mol-L-1.

The degree of growth was compared with that of the control plot (deionized water). As for the degree of germination, there were no plants with

a significance of 5% or more compared to the control plot. Regarding the degree of growth, a 10% significance was observed with respect to

the control plotata Y concentration of 4.0x10"° mol-L-1.
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2—2 AYbYDL A YTIEDLBLUVILTFOLIE
Kz ROERHE
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4.0x1075, 2.0x1074, 4.0x1074, 8.0x1074, 1.6x1073, 3.2x10"
Smol L' O&RERAKA MR Lz, SRBRFKIL, pH A —
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Lu ZNENDOREEAE~DOFELF L DT, 2.0x10 5~
3.2x1073 mol-L ™! O~ CERERAIKIREIZIB VLT, Y, Yb,
Lu HICRIEEAN 104 B2 5 2 E13BhoT-, -, I
FEAEMN100 %2 FEDZEHWholz, 2O END, Y, Yb,
Lu OHFEALHOEINC L 5 a2~V T OFFHRENZD Hivie
W ERDroTz, EbEWVIEFES 104 1%, Y TIE4.5%10
“4mol-L71, YbI&8.0x1074, 1.6x1073, 3.2x1073 mol-L™L,
Lu 1% 4.0x1074, 3.2x10 3mol-L ™' O£ 5RER /KL THIE &
iz, FEEBITOWT, Y, Yb, Lu DZEITRD LR
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Table 2 FRBRFAKIEE (rmol-L '—YCl3-6H20) & 3FES

DB

x/mol-L7! FIEES
WA A KD I 100
2.0x1073 100
4.0x1073 104
2.0x1074 100
4.0x1074 100
8.0x1074 102
1.6x1073 102
3.2x1073 102
Table 3 BBRAKIRE (x mol-L™'—YbCls-6H0) & F&3FHE
& D BAR
x/mol-L~! RREELS
Bit > kD% 100
2.0x10773 102
4.0x1073 100
2.0x1074 100
4.0x10~* 100
8.0x10~* 104
1.6x1073 104
3.2x1073 104
Table 4 FBHKIRE (x mol'L™'—LuCly-6H0) & R
& DR
x/mol-L~! RIFES
WA o KD I 100
2.0x1073 100
4.0x107° 102
2.0x1074 102
4.0x1074 104
8.0x10~* 102
1.6x1073 102
3.2x1073 104
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ARESE. BELE 50 Hod X CHET-ZFNENOER
JEA % Table 1 DK 512 5 BBE TRk L= A7EAIZT, %
B OWA AL KROBDOEFREZ 100 & LTHg Lz, Y
Yb, Lu TNENDOEREE~DEE L i1 Table 5.

TICE LD, Y T, 2.0x1075, 4.0x1075 mol-L~! D3k

Eﬁﬁﬁwﬁ%ﬁ IBWTARESN 100 22, ARORENT
Wb, —J5. Yb, Lu TiE 2.0x105~3.2x10 3mol-L ™!
FTRTHBAKBEICB W TEREAMN 100 2 Flal 5458 L
7257, Y, Yb, LuICAEREESN 104 2825 2 L3,
Sf, OBBWEREAIT Y OFRMTHRO L, 4.0x107°
mol-L ™! OFEHKIRIEIZIBWT 110 Th Tz,



Table 5 BRI (xmol-L '—YCl+6H0) & AREES
)= :EA
x/mol-L™! EEES
WA A IKD I 100
2.0x1075 105
4.0x1073 110
2.0x107# 92
4.0x107* 88
8.0x107* 84
1.6x1073 82
3.2x1073 77
Table 6 FRBETKIEE (x mol-L™!—YbCl-6H0) & R
FRN0LElEA
x/mol-L! HERES
WA A KD I 100
2.0x1075 99
4.0x1075 95
2.0x1074 92
4.0x10* 85
8.0x10 4 85
1.6x1073 80
3.2x1073 75
Table 7 FRBRAKIEE (xmol-L !'—LuCls-6H0) & AR
& DR
x/mol-L?! HRES
WA A KD I 100
2.0x1073 99
4.0x1075 96
2.0x1074 97
4.0x107* 87
8.0x104 85
1.6x1073 84
3.2x1073 79
3—3 HERATHR® pH B

FFEARRBRAITZ O pH AKX, BiA AL KDHTIER
BRATO pH {H 6.24~6.38 7> Hallit% @ pH E 5.72~5.96 ~i&
272 pH IR T3FED B L7z, Y. Yb, Lu OFFERAIAKIZ,
FEAFARABRATO pH EDS 5.83~6.18 ThH-o72id, FHIFEARE
ABR#% O pH EIX Table 8, 9, 10 LV 2D k91, TC
6.0 AV IZ/xoTz, AU LVKIBROREHF L ERIFIZHIT D85
R O HIREEEA &2 T~ T BRE & O & DU, AE
DEBRFIEE L, Fo2< Bind, YL OWE T, 58
TROFE AR RBRET pH 2 4~6 128\ C, 4 HREAY £ T
AT ~D H OWIARIA & & 2 Hi15 pH EAMEIE S
%o ZOBGUL, FRCHETAFRIET L FETO 20 R E
TIHPEE CH Y, TOROERIRBIEIC /D & FRIFREE & 13
\Z pH EAMET LEBD B, TDHA U L RIBOFE A R
4 ARBAY £ TOEEKRO pH EO_EFMEIIE, AHEOFR
FARRERATO pHED 6 KO/ N— 71BN BR
LRI THoT, —J7, BIFEAERBRATO pH E2 6.0 L E
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DI N—TIBEI D pH EOIR TN T 2 BRI DN TDR
FIIAATH D, 0L 5 pRFEARREBRAIH% O pH EZ1b
&, B UA H3EE5E O Se, La, Gd I2BW T Hhadd bz,

Table 8 FRERHAKIEE (xmol-L '—YClL 6H0) & #RERAT
%@ pH O BIR
x/mol-L™! R pH R t% pH
A A KD Ix 6.24 5.72
2.0x1073 5.81 6.02
4.0x1075 5.81 6.00
2.0x10* 5.58 6.08
4.0x10* 5.54 6.09
8.0x104 5.62 5.92
1.6x1073 5.52 6.05
3.2x1073 5.53 5.88
Table 9 RBRFH/KEEE (xmol-L '—YbCls-6H0) & skBRRAT
%0 pH DOBR
x/mol-L7! FBRAET pH B pH
WA A KD I 6.38 5.89
2.0x1073 6.18 6.01
4.0x1075 6.03 5.97
2.0x10* 5.83 5.85
4.0x107* 5.78 6.02
8.0x10™4 5.65 5.98
1.6x1073 5.65 5.89
3.2x1073 5.55 5.92
Table 10 FABRFAKIEEE (xmol-L™'—LuCls-6H20) & ikBx
A% O pH D BIR
x/mol-L™! BRI pH AER% pH
WA A KD I 6.33 5.90
2.0x1075 6.18 6.06
4.0x1073 5.99 6.05
2.0x107# 5.84 5.90
4.0x10* 5.74 5.83
8.0x1074 5.72 5.86
1.6x1073 5.81 5.92
3.2x1073 5.84 6.00
4. ¥ &

2.0x1075~3.2x1073 mol-L~! OREEHHFIZI T 7 FEHD
R pBEOEFRTHETHE (Y. Yb, Lu) 2&H LI-RABA
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5%LL EOBFEMITRO HILD b O RMo 72, EREASNIC
DUNVTIRY D 4.0x10 5 mol - LI D PR EE Tt FBIXIZ % LT 10%
DEBEMEDRRD BT,

INETEFEOLIT S FIZHEDY Sc, La, Gd, Zr, Hf, Mg,
Ca, Sr, Ba, Li, Na, K, Rb, Cs, Fe, Co, Ni, Y. Yb, Lu
D 20 FEEOMEMA AN a~< Y FOFET-DOFIE L YR D4
FBARETEBELZFRTE, ZO/RR, ER~D 15% DR
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