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DIFFERENCE IN MAJOR ELEMENT ABSORPTION AMONG
RICE, CUCUMBER, AND BARLEY PLANTS

Yoshikiyo OJI, Toshio SUGIMOTO, Nariaki WAKIUCHI and Saburo OKAMOTO

Abstract

In order to obtain information on the difference in major element absorption relating to pH and P3Os con-

centration, rice, cucumber, and barley plants were grown in culture solutions containing 20 and 100 ppm of

P;05 and having pH of 4 and 6 for 2 weeks.

1) The growth of rice was favorable at the low pH and low P2Os. At the high pH chlorosis appeared,

and was stimulated by supplying the high P2Os in rice.

P/Fe ratio as well as Fe/Mn ratio was an important

factor in the development of the chlorotic symptom. The growth of cucumber and barley was inhibited at the

low pH. This inhibition was reduced by supplying the high P2Os.

2) The low pH in the media raised the contents of Fe for the shoots of rice, and of Na for those of cucumber
and barley, and it lowerd the contents of Mn for rice, of Ca, Mg, and Mn for cucumber, and of Fe and Mn

for barley.

3) The absorption of various elements by the cucumber and barley shoots under the low pH conditions in-

creased at the high P;Os level.

4) Shoots of these plant species have correspondingly the following characteristics with regard to the con-

tents of major elements : in rice, Mn is high and Ca, Na, and Fe are low; in cucumber, the divalelent cations,
especially Ca, are high; in barley, K and Na are high and Mn and Mg are low.
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H¥SEDO b D) CiRFEEILE FaS, pH &) VERERE
PRICT2EEBRZSA, 2 BW4AEI . T4AbB
pH 1% 0.1N H,SO, E/-i% NaOH 2HWNWT 4 F/2ik 6
12, U VEBEE I NaHPO4 2 FINT P20s & L T20%
721 100 ppm 1= U7z 4 UEER 2810 1o, BRFEUTH
Bz (BE1X56ppm) 2V, FeOs BEZ10430
1 O 1ppm BT S 7z USMEBEEHD O AL ARSIl
ERILTHolr. HBEERIBHERL,

SLEEHBRAAEE, 1ERIH%, 2 BRERICEREM O FEE
B2 L 70°C CERERE, HYWEeHER, M
FNY S THIM Uz b 2 BBTRO At Uiz,
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PR/ Pl 77 VBRIEEEY IC&D, K, Ca, Mg,
Na WEEBAREZ 1 % v &2~ (5 %EBT) BK
TR UL B L RFREE (HIL207 ) &Y
B Uz, Fed MnidERBRE £ O RFELTH
TEER Uz, RITHREDHEOERERARDZD,
B OFRNC DWW TERERMED (S XD ERME & B L
TEMEEA LU THDI 2 2WR LIz,
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H1R o pH BEIRN
(1 HE&Z0)

a = A%  Fa2v) FFa¥
x# o POs :

ppm

H-20 6.0 20 +0.21 +0.13 -+0.31
L-20 4.0 20 +0.59 -+0.40 -+1.00
H-100 6.0 100 +0.14 +0.14 +0.27
L-100 4.0 100 +0.35 +0.25 +1.01
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2 EFEHERICONT

B2RK, BIRCENTIILE, BEBOLTRERES
ARUlce FTHERMICONWTIE pH OREER2A 3L, 4
* Tk Fe 0 ERE Mn QETHELL, £0M, P
LR, K, CaldfE T Uico ¥ 27V TikFe & Nagfip®
BAGHFRKET Uzt KiC Ca & Mn 1X50%1C Bk

Ulco AFAXICDONWTRFeDETHELL, MnbiE
TU,Naps bR U, 8P BEDO LRI PAEROK
RedblcoLlch, 42 TRNEERR2ETI R,
KICHRBEERICHT 216 pH OB EEHZE, (*
TR Mn ' 10% A TFICHMKL, CabBEFET L. L
UFe, PIRER U, %2 v Y Tl Mn 210%L TS,

B2R  AF, ¥V, A AXFHEROREESEEER

N P K Ca Mg Fe Mn Na
*
| EK L 0 %) (BEM1472 ) ppm)
H-20 4.37 070  0.62  0.33 0.48 100 590 273
PR L-20 4.39 0.76 0.56  0.29 0.48 178 224 272
H-100 4.22 1.02  0.64 0.31 0.50 100 766 273
L-100 |  4.18 1.31 0.59 0.27 0.47 193 187 531
1
H-20 4.64 0.68  0.65 2.79 0.8l 211 107 1500
ooy L-20 4.24 0.52  0.52 1.50  0.59 | 272 60 2130
* H-100 4.82 0.80  0.65  2.84 0.88 250 145 1810
L-100 4.32 0.6  0.51 1.59  0.61 273 69 2240
;
H-20 5.20  0.64 4.51 0.55 0.32 | 254 95 8700
. L-20 5.50  0.52 4.14 0.56 0.34 144 72 10600
A ¥
H-100 5.20  0.68  4.43 0.51 0.30 | 267 98 8300
| L-100 5.50  0.85 4.35  0.52 0.33 136 88 11400
*E1ERBH
B3R A%, ¥V, AFALAXBEEOZEESEER
A l N P K Ca Mg Fe | Mn Na
! * i
T M1 0 9) | e D ppm)
H-20 ! 3.35 0.67  0.52 0.23  0.20 0.48 E 709 503
% L-20 = 3.66  0.99  0.52 0.19  0.21 111 45 581
H-100 2.98 0.89 0.52 0.20  0.21 0.45 | 456 545
L-100 = 3.42 1.00 0.48 0.15 0.22 0.79 42 456
|
H-20 = 4.34 1.10 1.25 0.84 0.47 079 1670 1040
vy L-20 ' 4.04 1.06 0.62  0.78  0.55 1.13 52 1440
* H-100 = 3.84 1.12 1.11 0.83 0.42  0.66 679 1340
| L-100 3.91 1.31 0.66  0.73 0.48 1.26 55 1260
! H-20 3.75  0.96 3.38  0.45  0.32 0.53 | 401 8800
. L-20 . 432 1.08 3.3  0.30 025 0.8 | 143 8700
AABF
H-100 = 4.21 1.03 3.77 0.40  0.29 0.66 408 7700
L-100 |  4.06 1.34 3.95 0.35  0.25 0.91 158 8800
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ErrlRMLTHW:z, THEKCITTICZuuay A28
LizE pH &Y Bk Fe/Mn by, P/Fe VKT
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RGPS L o7 h, BEBRIKRELZ->THR

B4FE A FHt-#o Fe/Mn, P/Fe [t

L _@ Fe/Mn P/Fe Zunyv =z

HE R&4*
H-20 0.49 33.2 +

7H L-20 0.72 35.2 -
H-100 0.42 46.6 +
L-100 0.86 44.0 -
H-20 0.17 70.0 +

140 L-20 0.79 42.7 -
H-100 0.13 102.0 +++
L-100 1.03 67.9 —
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BEER A%, ¥a2VY, AALXHERORSSEROBUEZR
4 % N > P > K > Mg > Ca > Na > Man > Fe
4.39 0.76 0.56 0.48 0.29 | 272 224 178
%<——>ppm
¥2vY: N > €C > Mg > P > K > Na > Fe > Mn
4.82 2.84 0.88 0.80 0.65 | 1810 250 145
%<—>ppm
AFxAr¥: N > K > Na > P > C > Mg > Fe > Mn
5.26 4.43 0.83 0.68 0.51 0.30 | 267 98
%<->ppm
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ETHELV., oA+ AXRA 2 EEROBEYTH S
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