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Effects of Mannose on Hydroponically Grown Barley

Mineo SHIBASAKA, Masahiko MIYATA*, Yoshiko AKIYAMA,
and Toshio KAWASAKI**

To examine the effects of mannose on ion absorption of barley roots,
barley was hydroponically grown for 36 days in a greenhouse. Potassium
and phosphate contents of barley plants grown in a diluted mannose solu-
tion were observed at similar levels as the controls. On the otherhand, some
morphological changes were observed in mannose-treated barley plants.
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EILE10 mM <> 2 — 20z K WEEX 15 (Jackson and Adams 1963). F72, =
=2 A A LXKEDY) CEBRIRIUC K L THIT & A EREE RITE L vy, MR o i B
AN VEBBORBITERILET 5 & v o845 Y H 5 (Loughman 1966), 4 A 4 FHIRMED 7 1)
LRI B L T %iﬂl@ﬂﬁ@%%ﬁb:’)wfﬁﬁén’cwé (Kl - AHE 1962), La»L, Z
NH DR TIFTIEPFOMEREICHARP L ) GOFETERSN TV HDT, ERENVEFR
B THMR ED L ) B E ST 50 TRI DD L,
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BT 1M OB 2 A~/ (Miyata ef al. 1993), ZNHT, L a7u—2k=r /—
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D& W BIBND PP T A,
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1. EMER U KRS 44 2 XHMERME S (Hordeum vulgare L. cv. Akashinriki)
PG, BHFEBRT~10BMBRL 290 EH23.5(OF v M4 KTOBML, 77 ZREN
THEZ TIBERL b 5K PERSE ER 21T - 72, 820U NHNO; 1.0 mM, NaNO, 3.0
mM, NaH,PO, 4.0 mM, CaCl, 2.0 mM, MgSO, 1.0 mM, Fel.0mg//, B0.5mg//, Mn
0.5mg/l, Zn 0.05mg/!, Cu0.02mg/l, Mo 0.01mg/l T, # )74l KClZHW\T,
1.0, 0.2/ 0r0.04mM o 3 Ef%, <> /—ZEEE 0 £0.2mM 0 2 DA G HE TR
B 72, SEEROESIT 1EMIC 2 @ATY, 2 B2 &85 pH 25508 L, $kadsm
T 7.

2. HYILRUY >HOER

36 H ks, HAL2REL, ML TRco QgL 72, AKEKTHREE, BA
oK THIEL, SRR, BEYREL . SRR EBTL, 400C, 8K
B, 10 1R AR L, BEAK TS0 ml IS AL 22 4 ) 7 AR TIRSATE, ) >
B35 FE ) 7T RN EFNENDREIIC LV ER L,

= 2

B2 h ) v AR B AT & A 7 AT 2wy S — ADBEIC
SWTRKRE L 72, ML) 7 AEES1.0, 0.2, 0.04mM 0 3EMEICEREL, TNEN
DELIZHOWT0.2mM = /— 2K & BRERMEX % 3% 72,

1. EMFEOEFTRE
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Fig. 1. Growth of barley plants at different concentrations
of potassium chloride and mannose.
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AL X 12 0,04 mM Kok FIZFL B o 2.

A ERERT 2 R KPR T 2 &, MRATAE (B BIDi, BROSMUDZE S EIN S48
mM%nd (Fig. 1B, w> /—20BR TCRENMERI;ITZEAERON G- 72 (Fig. 1
T). EEMFHII T T ns, BHOERMED, <> /— ARBEX TL ) EEIED
CEJicRz 7

INFEERTIC S L 7234 % Fig. 210md. B MMBEKHTIIEASRCIZEC &b
HEEOTE A Y L0.04mM KX Th, 7Y 741.0mMEKNERKULENEEZRLIZ, v/
— 2T ERIMC R E DA ) 7 LABEICBWTh, HLp/NS L Z A EmERLZ.

UAE L 7R O %, M EER L M FERIC, Ky P42z ) oEE TR & Fig 3
NESICh D, WEMLHTHL, <>/ —A0FEH LT, FHHD S ) 7 LREDH
A ESIE IR T L 72, AU 7 28BEL.0mM £0.04 mM X Tid= > / — 2R TILESD
T L7225 7)) 7 A8E0.2mM KT, BT Tldd 275, o>/ — AFMLHE TE
AL 7z,
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Fig. 2. Length of barley plants at different levels of KCl and mannose.

Fig. 3.
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Fig. 4. Effects of different levels of KCI and mannose on potassium con-
tents of barley plants.

2. WhEDAYILRUY VERER
ﬁ%%mﬁUWA%%uvy/—zmﬁ%tmgf,%%ﬁmﬁuvA%E@ﬁ&t%w
WAL TITCH, #1) 740 2mM KoM TEHZKR &, £TOHEILBNT, 7 ) — AW
iz kD EToL ) T agEoRNyR LN (Fig. 4).
ﬁ%ﬁmUV@%EH,mL%Tu%%ﬁmﬁUﬁAﬁﬁmﬁ&K%wﬁ&Lfﬁ<@ﬁ
PR LA, MTFER TS ) 7 ABERHMED ) Y BERICIILACREE S A o 1.
<> ) — ZOFMC £ b BB SR 3 —EDMEm D R L 5 127, MOEGHE =R
L) EBEREY /— ARMTET MY s6uas R L7 (Fig. 5).

% =
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Fig. 5. Effects of different levels of KCl and mannose on phosphate con-
tents of barley plants.
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AEBOKBEIEEMEIIER T VW0 T, EERTICEBI TS b=/ —ARRNT
BIXICED, SNOT T EOBEMO AN TR NIz, EEEEROERIIEE L
Bz kicl, 1B 2AEHLZ. LaLads, MRIciE L THET 5MEY
DRFEERF ¢ 2 EATET, oy /— AFEME TR A A4 2 X ORFICHH L WE O EHE
L<, EdhbnBBe ST Ch bR AZ VWO T, L YELHERE T 520121,
e EHAN THRT I LUETHS.

4 AXFMAEATIRIC B2 ABREORM T, KECERT 5 LHROIMUDEN
PN 2 - TR B EREDEEV, L L, BEREWC iz, <> /=AM TR, 90
BRI A RO N D - 72 (Fig. 1), i L Hiz, <> J— Z ALY 5 F RIS IR
OB L) AE (TR EIICRIZNT, = / —ADKEES) LV, WEY
DRI ST DB — L LT, MBEEREIHEML CwblHrb Lithwy, <
J— 2R I EAmMKI e, BER, B LK T Ly, ZORRECERIZIE
DEZHLEFHTH B,

Loughman (1966) i3 <> / — A3+ 4 AXIRN ) Y BIRIUI N L T2 & A EREE RUT
X7, AR LM EEADY CBOBITEMET 2 rBEL Twb, AERTE, ROK
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@iaéfO@U/@ Bld=r /—2BMTETENT 2 @M /o0, EowEE
BR2VD) VEGEIICY / —ADOBMC L > TABICHAT 5 Z Lide» - 72 (Fig.
5). Z&%EB: + Loughman (1966) DEB DR - EROBRIZWL» TV, H2lzer
J—ANBEIREBRNIT ) hETTO—DHEE TH -2 EERO—DTH A &b
s,

2y ) — A G AXYIMRD A ) 7 LRI S ICRET 5 (Miyata et al. 1993). L
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e L 2 HBR I3 L A ST e -7 (Fig. 4). TN &iF, KERTIE, A7 4Lkl
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WOWINER CIIBEINIZA )T LD > 7 L 5DH ML MBOBEHRIZH2 S LB
MZef o, v 2 L50fr L. DL ) KB A > F 7 R & IR
DEBRHEROBEBCOBERIC L - 722 FE 2 L1115,
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