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Kazuhiro OYA and Yasushi GIMA : Applicability of Hydroxy
Aluminum to Improve Physical Properties of Calcareous
Gray Upland Soil of Okinawa

Summary

Applicability of hydroxy aluminum to improve physical properties of
calcareous upland soil, so called Jahgaru in Okinawa, was examined.

Hardness and adhesion of the soil were significantly alleviated by the
addition of hydroxy—-Al. Formation of water stable aggregate and water
permeability were promoted by hydroxy-Al. The addition of hydroxy-Al
resulted in a slight decrease of pH values but tended to raise EC of the
soil. It gave negligible effects on CEC, soluble phosphate, phosphate
absorption coefficient in the soil.

Green pod yield of bush type snap bean was favorably affected by the
application of 2 to 6 tons of hydroxy-Al per hectare. Water intake rate
that was determined in the field after harvesting the snap bean was
found to improve with the hydroxy-Al application.

It was deemed that the tested hydroxy—-Al was applicable to improve
physical properties of this kind of soil without much adverse effects, if
measures are taken to mix it thoroughly with the soil and to give
enough water or rain to leach down the salt vielded by the addition

of hydroxy-Al.
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Table 1. Physical and chemical properties of the soil

pH EC CEC Exchangeable bases Base Avail. Phos. abs.
Soil Ca Mg K Na satu. phos. coef
H,O KCl 1
(mS/em) - (me/100g) (me/100g) (%) (mg P,O0,/100g)
Farm 3 7.8 6.8 0.25 23.1 62.9 5.8 0.56 0.14 300 2.1 1,510
Farm 9 7.9 7.1 0.43 22.5 51.5 6.3 0.73 0.32 262 19.3 1,100
Organic Particle size dist. of fine earth(%) Texture Color
Soil matter Coarse Fine s. Silt Clay (dry)

(%) 2~0.2mm ~0.02mm ~0.002mm <0.002 mm

Farm 3 1.1 2.2 20.2 45.4 32.3 Silty clay 2.5Y6/3(Dull yellow)
Farm 9 2.3 2.5 16.1 47.3 34.2 Silty clay 2.5Y5/3(Y. brown)
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Fig. 3. Yield of water stable aggregate as affected
by hydroxy — Al treatment
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Table 2. Effect of hydroxy— Al on permeability

of the soil
Addition of Permeability Relative
hydroxy— Al coefficient™ value
(%) (X10_3cm/sec) (%)
0 4.05+0.08 100
1 4.69+0.18 116
5 6.03+0.10 149
1.0 9.85+0.09 243

%k Means of 2 replications and standard deviations
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Table 3. CEC, available phosphorus, and phosphorus absorption
coefficient of the soil treated with hydroxy— Al

Hydroxy—Al added, g/kg soil

Leaching
trearment 0 1 2 4 6
CEC,me/100g
Not—leached 22.3 22.4 22.3 22.6 21.9
Leached 22.5 22.9 22.3 22.6 22.4
Available phos, mg P,0O./100g
Not—leached 1.9 1.8 1.6 1.9 1.2
Leached 1.9 1.7 1.9 1.6 1.5
Phos absorp coef, mg P,0,/100g
Not—leached 1,460 1,470 1,490 1,460 T,490
Leached 1,460 1,460 1,420 1,420 1,420
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Fig. 6 . Effect of hydroxy— Al on
the yield of snap bean
green pods
(Vertical bars indicate standerd

deviation of 2 replicates.)

V) YEBBBGEEO VLT hOE L EREZOCHEHMCH 5 L Bbhl, AR

m%tFu#y?wi:ﬁAwﬁmuig
DY YRR EED . THREBRA 4 v %8
PIELN, TORERIEELMECKD
TWTHAH ELTWA,

6. FFDEE

b NadFv 7oy aifEEDVWE
HYA VT VIRE L DBFR%ZFig.6lC/RL
oo ERBFOTLI =y AR L SR
FEROBMZENTH >, KEEDHE
MixE L <\ 200~
600 kg, 10 a 16 Al TR & H~$930% 5
Mmolt, BEFBRFCTIVI =7 5600ke,”
10a AKD 1 #T, BEECRESE
S>TDT, ThERPEFR L, HEES
METHOWEH L ToBath LB a, KE
BERETe N7 = AR
RIEE (5% T, avbo—n 08
KA E% (Duncan’s new multiple
range test) BH 0, UEXBTRERXE
Bl olco BoELE FaFxrs 73
=7 AMABRTRRRVC ENRBEIh TS,



82 BERAKFBEIENRHRE 395 (1992)

kFu#97wi:OAﬁU7~Mﬁ%ﬁﬂﬁ%?%%£&ﬂﬂ6hfb%ﬁm\$%$T@iﬁ@ﬁ
B (BKE) e FuFyTAI=yafflEEOAS Y ARL, BELR) v —OBRHBER o &
Erxbhb,

BEMEDO 4 A LA D 6 AR H 3 TORENILI23 om) Gﬁmmm)“awﬁmk<m@gm
SHECDHoTeh e FaFo 7=y aACK ) HEBRANLAER IR, Thicft ) BK - BxMR
Lig & ROLEE, FRELEESBRBRPLEREE L BB CHEI NS Z &ic  HEMIERAC &
Zisbh, ThHREOFXRCEE LLEELLNS,

7. A7—=2L—}
YA VP VREROE N eF o7 = AMBRAMED YV VY E—A VF— 2L — bRIBD S
Ty RO 2 PiE{E % Table4 &R LT,

Table 4. Effect hydroxy—Al on water intake
rate of the soil

Hydroxy — Al Intake rate Relative value

treatment of constant

(Kg/10a) (mm/hr) (%)
—-0.20

0 241t 100
—0.21

200 395t 164
—0.21

400 691t 287
—0.20

600 1.015t 421
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