2531832 A 37 Al 35(1994)
Agricultural Chemistry and Biotechnology
Vol. 37, No. 3, pp. 182~188(1994)

K(*°Rb)-bicassayE 0|88t =272
2| YTiTy oHy

UL - BHE - PP - YWY - YA’ - Y - BYE
ARG S, AFRGTL AT, AFHBATE,
WFU S Pl §ATL

2 259 AMFFATHL PP-bioassayPol YFte A #e I Ko ¥ 7t
AL AEs) 9t AFRa(Hordeum distichum)S K4-ES €8 FF39 45770 4
Al F 2K(half life: 12.36 hr)$} ¥Rb(half life: 18.86 day)2 &= A}-&-3lad K-bioas-
sayE AA WY 1} “Ke} ¥Rbe} F458 2F K9 3595427 AFAQ d484E Jeid
Ko gdzdte] rigsitte A4 goglon, wiztrv} golr AFATY Aee IA
H+&= “KdjAl K9] analog®Z RbS AME & &% dA HAd 28z 398 245

o off Ph

' 7‘%(Citms unshin Marc)E KEF53S Geisia 497 #7302 A 5 ¥Rbe

UR¥Ao] 812hd] ulel gam 95§ Tae o=
A o#lz] @ ZHEe] AFE 10d ¢k £ 7HS HH A HEe AFST 7] R MSHo] n=

T 34T 29 KTFEFEH AT 948E vehlo] AFrd visd 3%
Vel me) 22U 49 ®Rb 228 0|83 K-bicassayst 7Hs3ivtm Alzt€ch
=, KAMFES gt 7330 Awd 2o RbEFFeol EY F A84 JEIEEH
1= F#E B3l 2 K-bioassaydll &|¢ RbF5 akt Ag7he]e] awte] #A o)A
2Hge Asol Ade Adrte] FEe s ‘é Actn Algdc. @9, AFReg
ZaEwad o3 “Keh ®*Rbe] F4E BT 5X107°M KCNel| 934 27 Xﬂﬁﬂﬂﬁiiﬂi
K9Jr Rbol 552 F47t olFo] AL YL ¢ & Ut A& EF K‘é‘

FEH GRS dde] 2AHA gsky] Wil ¥Rbg o] &3 K-bicassay® °,3-‘?'—’5151_1:]-
lﬂ AgstA e YA Ka74e 338 & dvka 449k 2t 3‘3*3 °)32]
Fauid detde TRAPLE gelsojop & Holth1994d 64Y 3Y H, 19949 79
114 ).

M B

2iid o[o

3 FANFol H7) W o Fel71k el B AFAMEAZ}E AZAEA dFHL STk

BHe 2FA TAW AT FBAM FNEe] WS

AP g g AoR oYETh webd geHe  ob @ & gE PHel FYe AN HYs ZEAA

el lEe BYsel PR FAL AL, WS Fad Qoo
A AZPRore NFE AT AR BB FA B A7 4B YeH JEATEE
Arae 1%% gol RORTFE A3 AAsolol & “P-bioassayd’ 0% AEUT A4 JLA

e,

A%t

B g wigE A= AWEgd ok £ gE “c}‘ﬁg g w Jupow aus 2
&S AL Uk 2y Ault dTdNE Q4 9% Add FLEUD B

Key words :

K(Rb)-bioassay, K diagonosis, Citrus unshiu Marc., Hordeum distichum

*Corresponding author : Z-K. U.

182

o] E7tslti: EY] JPUEFH B wEA @
paW o JUAHOs BE AHALE notd 4
glo} obA 30 9] YR EV TAIA im;oﬂﬂ,

mebd REUTY FRIPNEE Fo AUsA %

a
AEAM FUEL TS sople] s ATE ANst] FRAeY EFRHE AL
bgol FUETIL Azkstel WA Bush] YEAW 2ES) ANIPIUE Fe ¢



K(*Rb)-bioassay 2 ©]&3 Zdrire] rlelgddAey N 183

saye ABUES Jhe] 4wl olgdte See
BPend GAA AMBIAIAT] R A
AR obe) By, vleld Mol Bg F7, FABY
2 FElA So sleisun shalc

ME Wy

£+ % ExuY

1) RFH &) (Hordeum distichum)

AFE FEAFAORRE ITES AFRYFD
FAE 05% Aot G4t JEFEAANA 2087 ¥4
APEa, SF4E 33 AT F, petridishe] $
25C F27loA WolAZTh 2% ot k@ A
& growth cabinet(20C, 50 Klux)ol A 4537t 734
Wl AASHT oY JoFete Hoagland 473} 24"
£ 7180 g 3to] Kuk 0, 25, 5, 10, 30, 60, 120 mg/liter
FELE 3ty 3Y 1AL R aAFFFHCh

dm, AF h:O]-QAu ﬁ}A}ﬂEookwo] lKg o7 Zat
29 sho] 34N bR olrt FEd o
ZRE FEE Ho] gt 0, 3, 6, 12, 30, 60, 120
Kg K;0/10a & 2.8 A|8]3}aL growth cabinet(20C,
50 klux)ol 777 ARt Ao Aard Wmas
84¢ 8A49HE 10Kg N/10a, 9Kg P,0s/10a ¥&
2zt FFa

2) Z&(Citrus unshiu Marc.)

FTEXIEAR AFAZATAAA A 334 28
F AFUR(EINE 3ol dx vda$2(10~20T,
30~50 Klux) el 4743t F4AuE dAHA,
SM K F28 223t e FEEE vl 308 He=
g FHS }0“1 1581 ZFeAzien 253 Ao R

Az 5739 #ahe 2o
% Rb B45 &X
Ks} Rb&<+ %% A3 S e NI
< 98 Y3 ?P-bioassay ROV E 23t W7

AHatdY & KEFeS 437 $3) 5X10°M
KCI3} 2K(740 Bg/ml) €9 18] 3 RbEF5S &3 317)
23] 5X10°°M RbClz} ¥Rb(740 Bq/m/) &M #Ej &
24zt @7} 20T oA A 3H3] 168 F<t YKo} ¥Rbg 22
F4A7 H B E AREAY. YKE 27@3}7] fA3A
T’/]«] %7]%3:— FEAZ AAT A AAFE @ik
R S ER% 98 H2504-H202i
H2 28271 § Nal detector”} @2 multichan-

nel analyzer(BS27N, Silena)Z “KE& A&k
9, Welo] E5E "Rbe A=) dalA “Ke)
Ao vhzkAE g A3 15mie) FFFIF S0
9= AlZHe) ¥l liquid scintillation counter(BF8000,
Berthold)& A}8-3}e] Cerenkov counting W9 2 *Rb
9 kg ZFHT HIE AP FFE # AVe &
g3 A3e ¥P-bicassay ol FIhe] HASC
g 23] 1587 55EFE KRn¥ &, KRb)
Fe5e ez Ugdth

FEETFE YK == ¥RbXS
) A A F(mg) X F5°4)7.15 min
_[BaX(pg K or Rb/Bg)

_[ mg.15 min ]
=pg K/mg/15 min

S(EAHAIF): K(Rb)-amount(pg) per unit radioactivity
(B of 2K or *¥Rb solution

g2

By £ 7EYS 0C AzrldA Hx2d § &£
skl 05gS 8 HySO-H,0.2 AHE303ke] N(nit-
rophenol blue)® P(ammonium molybdovanadate®H)
B u RS st Ca, Mg, K& 9xF3E3Y
(Perkin elmer, model 2380)0.2 #gs}¢ct®

E2 F xgd Tl

EAEY 5go] ammonium acetate(pH 7.0) 25 miE
7yate] 3023 X § oAty YAFFEF7](Per-
kin elmer, model 2380)2 K& A #3}¢ct®

EAHX2

EAxz a8 SASPC version)S ©]-83td 2437
9} 2213 A4, a8 AAFASFE T E=3 Dun-
can’s multiple range test® AASFTD

Zn 9 2E

KCNx{2|e} &
2K F571 A9 dAMEY FEEFFYA 28 Rbe
KA analogg AT 4 UEAE GotE7] A =
Al KCN®LS 5x10°M w2 Haste 1
& ZAFEFATKFig 1). KON A g o Xe 784 9
Fz9 2 279 KI¥dad ot K F4%59]
Ao} KCNS AsA A HshA @%g Aol

A
ag:
2
=]

et ofd o rrloi

2}



FA -

184

o

Hordeum djstichum

3

o
o
®

root/15 min)

g
H

Ab-uptake(ng/mg root/15 min)
IS 'y

K-uptake{ng/
o
>

°

L]

©
K concentration{mg/liter}

) ]

Hordeum distichum

°

K concentration(mg/liter)

Citrus unshiu Marc.

~ @ >
L .

Ab-uptakelng/mg root/15 min}

°

%0 °
K concentration(mg/titer)

Fig. 1. Effect of KCN on K-uptake/Rb-uptake by the excised roots of Hordeum distichum and Citrus unshiu
Marc. grown at 0, 10, 60 mg K/liter of water culture solution.
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Fig. 2. The kinetics of Rb-uptake by the excised root
of Hordeum distichum with time. The K concentra-
tions of culture solution were O and 120 mg/liter.
~—¥—; 0mg K/liter, —+~/; 120 mg K/liter.
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Fig. 3. Temperature effect on Rb-uptake by the exci-
sed root of Hordeum distichum grown at 0, 10, 60
mg K/liter of water culture solution.
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Fig. 4. Effect of the time elapsed after root sampling
on Rb-uptake by the excised root of Hordeum disti-
chum grown at 30 mg K/liter.
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Fig. 5. Change of Rb-uptake and K content in leaves
of Hordeum djstichum grown at the different K con-
centrations of the water culture solution.

—X —; Rb-uptake, —+ —; K content in leaves.
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Table 1. Mineral content of citrus leaves water-cultu-
red at the different K levels

Mineral content (%)

level
(mg/L) K N P Ca Mg

0 0.86"* 3.45° 0.23* 045* 0.20°

25 0.86° 3.65° 0.24* 0.46* 0.21°

5 0.76° 341° 0.23* 0.45* 0.20°

10 1.03* 341* 023 047* 0.20°

30 0.83* 3372 0.23* 045 0.19

60 0.78 317 0.20° 0.46* 0.18°

120 0.94* 3.14° 0.18" 0.45° 0.18"

*Ducan’s multiple range test; significant at 5% level.
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Development of K-bioassay for the Efficient Potassium Fertilization of Citrus
Tree

Zang Kual U*,, Hae Ryong Han', Duk Young Moon? Chang Myung Kim? Han Cheol Lim?,
Do Kyung Moon?, Sung Jun Song® (Department of Agricultural Chemistry, Cheju National
University, Cheju 690-756, 'Department of Horticultural Science, Cheju National University,
Cheju 690-756, *Cheju Citrus Research Institute, RDA, Cheju 699-807 and *Cheju Applied
Radioisotope Research Institute, Cheju National University, Cheju 690-756, Korea)

Abstract : Similar to the ¥K uptake, ®Rb uptake by the roots of Hordeum distichum grown
in the hydroponic culture was negatively correlated with the concentration of K supplied
previously, showing that ®¥Rb can be used for the K-bioassay. ®¥Rb having longer half life
(18.86 day) than K (12.36 hr) allowed the use of larger number of root samples. ¥Rb
uptake of 3 years old Citrus unshiu Marc. grown in water culture decreased drastically
with the increase of K concentration of the culture solution, thus demonstrating that the
nutrition status of K for citrus trees can be diagnosed by K-bioassay using *Rb tracer.
%Rb uptake by the excised roots of Hordeum distichum grown in the pot with different
K fertilizations was well correlated with the exchangeable K in soil. The amount of excha-
ngeable K in soil for the optimal plant growth can be determined by its relationship. “K-
and *Rb-uptake by the Hordeum distichum roots were markedly inhibited by 5X107°*M
KCN in the bioassay solution, indicating that uptake is energy-dependent. There was no
significant relationship between K content in citrus leaves and K concentration in the water-
culture medium. It is concluded that K-bioassay is a potentially useful tool for determining
of K requirement in citrus trees.



