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Tablel. Chemical properti.es of the soil used in pot experiments.
Exp. No. Soil Humus CEC P-abs pH B;“ay No.2 Ex-CaO
% me/100g (H:0) P.Osmg/100g mg/100g
1,3 Acid Brown 2 18 960 5.50 3 30
2 Forest ol 9 24 1030 5.70 48 265

Table2. Grass spicies used in experiments.

Grass Orchardgrass (Dactylis glomerata L. Kitamidori) “0G”
Timothy (Phlem pratense L. Senpoku) “TY ”
Redtop (Agrostis alba L.) " RT "
Perennial ryegrass  (Lolium perenne L. Reveille) “ PR "
Kentucky bluegrass (Poa pratensis L.) " KB "
Legume Alfalfa (Medicago sativa L. Thor) AL
Ladino clover (Trifolivn repens L. California Ladino) “LC "
Red clover (Trifolium pratense L. Sapporo) “RC"”
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DE/VAREOERD (3 KIE), KEECk->T
WRESHEL, TBEMNOBRELEIEL 2,

100~

Table3. Cutting schedule*

Relative growth rate (%)

Grass Ist 2nd 3rd
oG 6/E 8/E 9/L
PR ¢
LC ) ‘O0G % KB]
TY 6/L 9/E ATY  @AL
ORT A LC
AL M PR W RC
* Month/Early or Late
] ]
0 3 15
Al concentration in the soil solution (ppm)
LS : \ i il s
Fig.1 Effect of Al concentration of the soil solu-
X - PN . tion on the grass growth (Numbers show
Exp. 1 TIIELT VI =7 2R E2HFMT 5 & the experiment No. Same symbols are used
LAC & D, Exp. 2 TRAEIIPELE & BT in common with the other Fig)
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Table4. Experimental method and chemical properties of the soil in pot experiments.

Soil solution*! il
. Al dissolving Name of oL sotion Soi
Exp. No. . pH Al Bray No.2
material treatment
(ppm) P.Osmg/100g
—Al 4.80 1.0
1 AlCls 32
+ Al 4.72 15.0
9 NH.CI* —Al 4.73 0.7 48
‘ NH.CONH;" . + Al 4.32 3.8
High P HpH 5.75*" 0.9 88
5 {PleO‘} LpH 4.92*" 9.8
) CaCo, Low P HpH 5.74* 0.3 "
LpH 4.838*" 12.5

*'Sampled 5 days (Exp. 1) or 10 days (Exp.2) or 7 days (Exp.3) after Al treatment.
“* Ammonium chloride

*Urea

*'These values are measured by soil : water = 1: 2.5,
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Fig.3 Relations between the extent of Al translocation and the relative growth
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Fig.4 Changes of soil pH (soil : water = 1:2.5)
during a 5 year treatment (0-2 cm layer).

Table5. Relations between soil condition and grass growth(Exp.3)

P fertility High (rich) Low (poor)
pH treatment H-pH L-pH H-pH L-pH
DM oG 14.0 (190%) 4.0 (79%)
g/pot  TY 14.6 (101 ) 3.9 (87 )
PR 9.0 (118 ) 4.9 (55 )

AL 8.0 (24 ) 0.6 35 )

LC 9.9 (83 ) 0.5 (75 )

() shows the relative value to High pH plot.

Table6. Changes of Ex-CaO during a 5 year treatment.

Grass Lime Soil layer Ex-CaO mg/100g
treatment 1983 1984 1985 1986
0-2cm 141 201 337 223
+Ca 2-5 134 117 84 99
. 5-10 158 168 162 146
0G 0-2 58 29 22 19
—Ca 2-5 133 64 44 27
5-10 163 156 151 121
0-2 81 356 560 382
+Ca 2-5 117 105 78 92
LC 5-10 174 156 160 15‘7
0-2 44 48 80 62
—Ca 2-5 101 49 31 17
5-10 158 113 134 100
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Fig.5 Effect of soil acidification on relative yield, P, and Ca content of the grasses.

Table7. Root weight*

Root weight (DM g/150cw)

Year  Grasses — - "o 10 10-20 2030 Total
1984 0G 3.72 0.55 0.33 0.13 4.73
TY 1.60 0.32 0.17 0.09 2.18
PR 1.63 0.36 0.24 0.09 2.32
AL 7.63 3.14 2.85 0.65 14.27
LC 0.81 0.29 0.16 0.06 1.32
198  0OG 4.53 0.48 0.42 0.13 5.68
TY 7.24 0.29 0.32 0.22 8.07
PR 2.92 0.56 0.38 0.12 3.98
AL 7.41 2.48 2.94 0.90 13.73

* Root samples were taken from —Ca plot (1984) and from both the +Ca and —Ca
plots (1986) in 3 duplications. Data in 1986 is the mean value of the +Ca and —Ca

plots.
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Table8. Acidity tolerance

b BCE O IRER 85

HEOPEEE LITPR L) »ETT25E
MHHTE LTHPREBEHRICE TIHE ST WA
mol:bELTwE, T DHIREZHE 2T,
RO Al & P ORI O BEGR £ 4aT L 7o,

Exp. 3 T PHKE AR WIS & IO E L T NE

LSET L, BpHEDHEMEEFESE b Low-PKT
WNE L, —F, High-PRFIOFTH K pH K3
HOP%MPETLZZOG: P,Os 0.65—0.54%,
TY :0.98—0.71%, PR:1.23—0.80%, AL:0.77
—0.58%, LC:0.56—0.42%), oD Lh
5, WHEAEEFB L UMMEEORB T % P EEK
BEOBEBENATENS LRIFZ, BEERFCBT
LHED PIRIE T A8 TR & iz, Exp. 1
TIF0G, RT, PRUSDHET+ AV &
WEP%BMWETL, B XBHEOETEIEN
KEMo72, Exp. 2 TEHPRUSIOWET+AIX D

P%MWMETL, FFICLCTZEOMEBMNE L7 - 12,
IO DFER»S, BIERG TIEBED P % K
TT 2%, TOERTHE W FEMEEZEY
oo,

FIT, BE LM EEOEMAETREOMEE
Exp.2, 3 DFEHEH 5 Fig. 6 1R L 72, REAEITH
DN TYFIEHDHHDD, FTHFIENELTED,
BEPEALALIE (& B B3 & ARER O BRI AR5
BRI H S ErTRE L, EREMICIZAL L
LCIHMHEMAEETRELRE L/ ,PRPTYIXF0D
B TH B, [E—DFME I HE (2 —F OEMA % 5B

Grasscs | Al sensitivity? gte‘gt;;; g}‘\olvglgh i?tﬁ-‘;ﬂ g_f Acidity tolerance

(Al ppm) the soil solution location? (Total score)”!
0G 100® 5" 90% 5¢ | -+ 21ppm 5* 15* VS
TY 10-20 4 85 5 | + 32 5 14* 3
RT <15 3¢ 70 3 + 65 4* 10* M
PR <15 3 70 3¢ | +136 3 9* M
KB 15> 4 90 5¢ | 4255 (29| (119 S
AL <4 1+ 70 3¢ | 4195 3 7* M
LC <4 1* 50 1* | +365 1* 3* VW
RC <15 2 75 4* | +161  3* 9* M

1) Al concentration of soil solution when the grass growth began to be reducec.
2) Increased Al content of the grass when the grass grew in 15 ppm Al of soil solution, in comparison to that

which grew in I ppm AL

3) This is data from another pot experiment which evaluated the effects of high Al concentration in the soil

solution on grass growth.

4) VS :very strong, S:strong, M : medium, W :weak, VW :very weak.
* Scores in 5 degrees(5 @ The most contributable to acidity tolerance).
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Acidity Tolerance of Grasses

Masayuki Hojito*, Akira NisuimuNe and Kinya Takao

Summary

The aluminum ( Al ) tolerance of several grasses were analized by using pot experiments, and the
results were compared with those of field experiment where the acidification progressed from the top
soil layer as the soil aged.

In pot experiments, wooden box pot ( 15%15%5 cm )} were used and eight grasses ( Orchard-
grass = Dactylis glomerata =" OG ”, Timothy = Phleum pratense =* TY ", Redtop = Agrostis alba =
“RT ", Perennial ryegrass = Lolium perenne =* PR ”, Kentucky bluegrass = Poa pratensis =“ KB
", Alfalfa = Medicago sativa =" AL ”, Red clover = Trifolium pratense =* RC ", Ladino clover =
Trifolium repens = LC " ) were seeded. After budding, the Al concentration of the soil solution was
controled by applying 1) aluminum chloride powder or 2) ammonium chloride or urea as fertilyzers.

The relative growth rate used as an index for Al tolerance showed the proportional relations with
the relative root weight and the relative phosphorus ( P') content of the grasses, and the relative root
weight and the relative P content were in proportional relations themselves. Upward translocations
of Al in grass plants, on the other hand, affected these three factors inproportionally. From these
results, it was suggested that the grass growth regulation on the acid soil where Al is dissolved into
the soil solution is a phenomenon that occurs simaltaneously with the regulation of P uptake and of
the root growth. And the extent of Al translocation in‘ the shoot could give an important indication
of Al tolerance in each grass” The order of acidity tolerance was judged as OG > KB, TY > RT =
PR, RC > AL > LC, using as indicators the Al sensitivity to the Al concentration of the soil solution
and the extent of Al translocation in the shoots.

The acidity tolerance in field;;ondition where the soil was acidified from the top of the soil layers
during a five year experiment was in the following ordered : OG > TY > AL = PR > LC. AL
showed the different result from the results of pot experiments. That difference was attributable to
the characteristics of root spread in each grass. That is, the root of AL is not only deep but also
steady, the proportion of acidified layer (0 to 5 cm ) to the whole root layer is relatively small in
comparison to the other grasses, so the native characteristics of weak tolerance to acidity was masked
in the field. As shown in these results, in order to apply the result of acidity tolerance recognized in
pot experiments to the field condition, it is important to consider the characteristics of root spread of
each grass.

* Hokkaido Prefectural Konsen Agricultural Experiment Station, Nakashibetsu, Hokkaido, 086-11, Japan.



