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Kazuhiro Ova, Noriko KiNjo and Moritaka SHmMo:Soil
Improving Effect of Several Liming Materials on the Growth
and Nutrient Uptake of Rhodesgrass

Summary

It was aimed to study soil improving effect of 4 kinds of liming material in
growing Rhodesgrass on an acid Red soil (pH 4.7) of northern Okinawa Island.

Rhodesgrass (Chloris gayana Kunth, Culti. var. KATAMBORA) was grown
in 1,750,000 ha Wagner pots (2.2kg soil) after liming, in which 4 Kinds of
liming material (LM) such as calcium carbonate (CC), calcium magnesium
carbonate (CMC), calcium silicate (CS), and blast furnace slag (BFS) were
given to the soil at 3 levels namely 0, 5.3, and 16.5g, pot, respectively. CC
only raised the pH value of the soil from 4.7 to 5.8 and 7.2 with these amounts.

The respective LM was effective to increase the dry matter yield of the
grass, a total of 3 cuts, at the 5.3g,/pot treatment, which was equivalent to
about 3.6t,71,500t soil ha.

The grass showed a remarkable increase in calcium uptake by the
application of the respective LM. Magnesium uptake of the grass was also
increased with different degrees.

The bases status and soluble silica in the soil were also determined after
liming. And it was concluded that BFS, SC, and CMC were more suited than
CC in ameliorating this kind of soil, and an appropriate quantity of BFS, SC,
and CMC was assumed to be nearly that amount of CC required to raise soil pH
to about 6.0.
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BROHBRIBZEEZHALL LMW, SEIZRANVUADOLERBEM L ED, ThLRKE
(a—=XI7F5R) OEFELBERCYT A BBICRIFTHEYRANILCOT, TOBRE2EET %,

KBRME RV EE

1. A1
HALR IR ESIEBERNRRRFROIEATEIAPEH (L A 2%, / K2V, Y48

£&) DFL (0~20em) T, HOMBDOEHLZBLLBRELLLDOE Ky PIE (5,0000D1 a v
FxrNAEy MER) WHW, ZOLBIMKELZ M E LAARILMCALS SHFT 50T, Kkat+ A
EFBRFCX G ENn5Y, R+ EOBELFM 2 Table 1 2= Lo

Tablel. Physical and chemical properties of the soil used for the experiment

pH EC CEC Exchangeable bases(me, 100 g) Base satu
H.O KCl (mS,cm) (me, 100 g) Ca Mg K Na (%)
4.70 3.65 0.49 11.12 0.43 0.69 0.16 0.11 12.5
Total C Total N  Avail Phos  Phos abs coef Total phos Total silica Texture
(%) (%) (mgP,0;,100g) (%P,05) (%5Si0,)
2.13 0.19 0.46 970 0.058 56.8 HC47% clay)

2. #HEBKEEM

B TEHBEME L TRV, ELHEK, 714 A0, BFEARAS v Ve ER BV, §73 AiEmHK
iy BFEAT y ZRMPHEHRE 0B b D RLIXEMH 3mmLL T, $PREDOMAKAD) TH-7o Th
LR EM DR TRE S 11X Table 2 R38O TH - 720 .

Table 2. Specifications of the liming material

Limiﬁg material Specification

Calcium carbonate Alkali (CaO) 53%

Calcium magnesium carbonate Alkali (CaO+MgO) 55%, soluble MgO 10%

Calcium silicate Alkali (CaO+MgO) 42%, SiO, 35%, MgO 5%, MnO 3%
Blast furnace slag General analysis (%)

Si0, 30~41, CaO 35~45, ALO, 12~20, MgO 3~7,
S 0.6~1.6, FeO 0.3~1.7, MnO 0.3 ~1.7, TiO, 0.2~2.2,
P,O; 0.004~0.051

3. #HEY
RS EHBARNBA R E 2S5 2, HBHBR IPRACESREEhSE 0 —-X 75 2D

(Chloris gayana Kunth, Culti. var. KATAMBORA) # £ H\ 12,

4, BREBEMHERABRUEREE
R LEDOR AN X A PfEEHE (Fig. 1) »5+%pH #4.7 (FpH), 5.8, 7.2 T 50K
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LBEILRy bUTDRHVE (0g, 5.3g, 6.5g) 2BEH L, MORKEEM LI hEFAEA 7,

LEREBORKEEM % L (2.2kg pot) LBEL. KISz £y PEFHEL T 1AEBIE -,
DR, EBEE = — Ny — PIKFIERZ2EY, BOAy MCEDTEECHE L, £ F THizi
BrfE, BEXBOREKNPFKINDI LT L, LN TTRIZEE20M*FHE T, V) V#
400mg% @A T, A V20m3EEINTINZ, SHBIEE LTHBOEEL ) vEEAE1IENERY ¥ ©
W1E, F1IEROCE2ENMER O HBCE 4 1 ETFS>KCEL LTRA L.

HIBERBUEIESD, Ky MITF VA LERBEL L, 55 AETI985F 6 A 8HAS108148 £ T -
Too I K Yy M M) 1gDEF 4 E, 3AMBCHGI X LTHRY N4 5KE2R LT, &M
e B BERSIB B CE 1 ENERY . TOKIO0B BE 2 EANE Y, TOH378 B o5 3 mENER
DET-Teo MBlofcon =X 77 R34 E, REAEAZRAELLLE, BRLTOWICE L1,

KRAKEEMBHAELBOBRSRELX 2 5720, LH200g1C K v b4 0 REABRLIA—SI&50L&
Eamz, BRTIEMA vFaX— b LD o0T, Vv, THREEE TTEMEr (B s s
AT L. HEERT (AKEEMBRAE) tEOBSREL L,

5. SAIE
(1) AEEHER O LEST
TEOPMBE G IERR O SITIBEN L HELDCE -1, Thbb, PREERE TR
Fl140g4 7 0 R I v EDMORIKEEM (0, 50, 100, 200, 400g) +K100me%tnz. #EE 5
®EK L., BEKROpH% # 5 A BEfipH # 2 — THIE L TR L 720
AT OPHIZ X KBIZ 1 HEHIL Y Y481 : 2.508BEICOVWTRIE L, ECit+
BEXAKL 1 5 DREKIZ OV TECA — 2 TRIE L1, CECREFLE T, THMIEIICECHIET
BTHLNIZBREAV, BEFREERCEKETHE Lz, £RFII/IK - AE -« FHEEL AL,
EERIMMTIE (FNVEEGREM) . 7N X — LV EREETRE L, TTHEEY v ERZIZ0.0025
EMBEBHBRERD b v+ — 7, U vEBEBRBREICIZ2.5% ) vBET v E =y AWER, £V v
B BE R R I E X A To, ATEW (B | HERE BB ~ ) v AEERIC X 218
HEE, 7 M BRIKEET bV Y LABRIER ST L - TRIE Lic, THIIEEYERILEE. K+
MUY LATHEE, By NETRE L.
(2) YT
EYEDOGIE BB FEYCH -, ThbbLERIFGBROME, 7L X — LK - BET
BIE Lo VY, HY DA, ANV TD L, R TR L, FAEKKLEIREE - BEEBRTERIK
b8, Thxhodgk (V). KKK (HVvn), BEFREE (hrvwa, = 7% vn) K
FIBEREFE (518 R L ->TRIE L,

BRRUEBE

1. PIEEshiR
HALEORIKFTER %5 5 oD IR L o R R BT hg # Fig. 1 1WR L,

Fig. 106BLA I CHEBEOBECIRHINVDEELHENT, RKEELRBKTHH, ¥ 1 h
WERIFAT v FOBENINE
AKERICBWTRRANVOMBED S HBEpHZ5.8L7.2ILBET ADLBERRAILVBESLEEL, *
hEF—BOHFELRAK, 714 hn, BIFEXS5 o V2B, 5T, RAINVUNDORKEEH KEX T
BRI NVE LR EEPHTOREZRAERR & 7t - 1o,
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0 50 100 150 200

Liming material, mg, 20g soil
Fig.1. Neutralization buffer curve with
various liming materials

(CC : calcium carbonate, CMC:calcium
magnesium carbonate, CS:calcium silicate,
BFS:blast furnace slag)

2. RAKEEAMREA®% GBS HBOBSIRE

AKEEMZES L 1B vF a2 X— b+ LIz >\T, pH, TR VB, THBREEER, 7
BT ABRERPIE LI, pHE2WTRERT 2B TH B A, AJEKEY VBI30.2~0.8m¢ 100g
THREMHOEE, BRABAX L L —EFORBRIRRELNI, 1,

R L AT A BBIC DWW TIRFig. 2 IR LAt BIRKEEHITHE D VicizE ik <,
HANY DA, RTIXVT L, TABEE~NDEERKE L, Thbb, YROZELENLITEBRE DL
TLARRAINDPELTRROBRHC I ODELIHEML, =72y 2 3ETRKKEHTHEINT 5, F127]
BT ABLT A INPEFRAT v TRATE L2 S, —RCpHDOB W LETRTBHr 1B
B8 T ETRKIN, BELRKROBE ToHIZ M B S ODTEMEY A BIZAR D2 5, #HER
TECECTRABLELBE Y A BAD I vh, XRAE e 1 BEULOBRBBEZ 2O WFhh s
E2b5NB50, COBCOVWTRSEDERELETH S,

BN
3. FIZRHEICEH T D LEoH

WMERORKEEMBERE (BB o— X275 x#HE (3EAERY) #%0LFEpH% Table 3 127K
L7

REFNTEOPHRIAKEEM ZM2 A Z L TRIFHMSFAY OPHE 5T L L, BLXHAKKER
(16.5g pot) TpHMBELVW-DIXFERAFTHTH 5, #HEE (3ENME) #LFIo— X7 5 2DFHERIN,
BRI LD EVOEEEE., MBLRIERAE TpHIRETT 5 EEL LN 58, pHETORE IR
ANVBHETKE ., FLEOEEESRE (Fig. 2) RUBAET 50— X7 5 AERRINE (Fig. 4)
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= IS)
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L
0 4 8 12 16 0 4 6 8 16
Liming material added, g pot
Fig.2. Exchangeable bases and soluble silica in the soil

after receiving various liming materials

(Abbreviations for the liming material are the same as
Fig.1.)

EmD, HRAEETRRI NV TPHE K & EFTHIEPRIBIC LD EHC L hMETT 20T, pH
ERBHRE DI TE ANy AU OER LR L, HEC L ApHE T R WELAK, 71 %
Ny EIEAT Y T ERBVCAFDELEEL D, BOMME LK L THET 5 &R T
Th, BIBC L APHETARE V2 &, FHLPL L-TLBESh TV 5,

4. ELYHPE

n— X735 A 3ENE Y OEHRE ST *Fig. 31CmR LT,

ZHIRBIRKEEM R > O EEHOBE L FHEFRAL <, WTFho&EM T15.3g potlX
(107 — /v 247 0 #9360kg Y4 ) THROBEHNE <\ 16.5gX TR R A RE L, #HRA L5
DHBIZIE, TR L > TREDTHAH M, Vi b —X7 7 2AEBcEG Tk, +#EpH% 6
AIRICHBIET 5O LBELRH NV ERBOAKARM AV AL, HEpHE R ERB L CTL 0
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Table 3. Soil pH before and after growing the grass as affected by the addition of liming

material
Calcium Calcium Calcium Blast furnace
carbonate magnesium silicate slag
carbonate
(g/pot) (g/pot) (g/pot) (g/pot)
0 5.3 16.5 5.3 16.5 5.3 16.5 5.3 16.3
Expected values from the buffer curve
pH (H.0) 4.7 5.8 7.2 5.4 6.4 4.8 4.9 4.8 4.9
Before growing the grass
pH(H:O) 4.8 5.7 7.3 5.3 5.7 4.9 4.9 4.9 4.9
(KCI) 4.0 4.4 6.4 4.2 4.6 4.0 4.1 4.1 4.1
' After growing the grass
pH(H;O) 4.1 4.5 6.2 4.5 5.8 4.3 4.7 4.3 4.8
(KCI) 3.6 3.8 5.2 3.8 4.8 3.7 4.0 3.8 4.0

IRIBBRMNEBON D EE L BN D,

“r - BIRERH16.5¢X10 35 0 3 MR OBA (X |
2 MEBITROARTHRIL, (FHOBRSRINC KT 5 &E S
Q - s MOBERE, WbWwdt—nR—=54 IV IDHE
0 BT BEBEZLOLNEN, AERICET L0 —-X 7
5 5 XDBRFEEED b A LRIMOBE LT 3
> BOTH T
g F cC
g 5. O—X45XOBSBINE
£ L 1) =
{ B—XT 5 ARNBMY BT LIER B
[T SR TN SN SUNN SN S N N F (N) 8FXRIE1ENEY T1.1~1.8%
A %2 EXR D T1.0~1.4%, %3 ENER T
Liming material added, g /pot 1.1~1.3% DB > 2.0
Fig.3. Dry matter yields of Rhodes- HREBKEEM I IV Y I A, = TR0y
grass as affected by various Ay K ABRERES TN, ABEMOBEICL Y

liming materials

INLOBRSBRINENE2 S (Fig. 4 )b T
BEDB. TNNEBERRRCRETHEL»L L1
By, ThOLESERARHEOHBBEGREZA
(Table4 ),

FH1IEXRY cB TR RINVROELTARKBHCE D, Ay o a, =750 L ORY
BT AANVBROBFERT v FHRACEVTIE, Ay a, TR0 %A, 74 BORIER, *
NENSEREARLETIEIEALS > tco THIIEMEENC L LEREERETLH 5 5 08,
B—=X7 7 ADERERRI2HKULTIEETHEDTY, BELZNALDHBEMMBRE LS
FREHROVLEMLTRTEELDON S, ik, ERBRREBDOEHEAE v b %47 H830~880M¢TH -
o

(Abbreviations for the liming mate—
rial are the same as Fig.1.)
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Table.4. Correlation coefficient between nutrient contents of Rhodesgrass
as affected by the application of various liming materials®

Relation Calcium Calcium Calcium Blast furnace
between carbonate magnesium silicate slag
nutrients carbonat

Correlation coefficient for the 1st cut
CaO vs N —0.4659 —0.7987** —0.8465** —0.8441**
CaO vs PO, —0.8599** —0.8931%* —0.8207%* —0.8511%**
CaO vs K,0O —0.7717%* —0.9360* * * —0.8402%* —0.6743%*
CaO vs MgO 0.1139 0.9019* ** 0.7980%* 0.7843%
MgO vs N —0.7577%* —0.9211%** —0.8336** —0.7106*
MgO vs P,O, —0.3962 —0.9652* ** —0.7655% —0.8143**
MgO vs K, O —0.5623 —0.9710* ** —0.8436** —0.6163
SiO, vs N 0.2092 0.5763 —0.8681%* —0.8871%*
SiO, vs P,O, 0.7312* 0.7904* —0.7967* —0.9284% **
SiO, vs K,O 0.5852 0.7536* —0.8622** —0.6374
SiO, vs CaO —0.9062** —0.8399** 0.9317*** 0.9269* * *
SiO, vs MgO 0.1603 —0.7451%* 0.8521** 0.7984**

Correlation coefficient for the 2nd cut
CaO vs N —0.1468 0.5417 0.2444 0.1836
CaO vs PO —0.6387 —0.0729 —0.0327 —0.0150
CaO vs K,O 0.1681 0.6231 0.4583 0.4137
CaO vs MgO 0.4465 0.9774*** 0.9521% ** 0.9739* **
MgO vs N 0.4654 0.5108 0.2531 0.1421
MgO vs P,O, 0.1035 —0.0958 0.0039 —0.0414
MgO vs K,O 0.6953* 0.6373 0.4770 0.3740
SiO, vs N 0.2923 0.5273 0.3011 0.1834
SiO, vs P,0O, 0.0684 —0.0067 0.0148 —0.0096
SiO, vs K,O 0.3432 0.5445 0.5180 0.4211
SiO, vs CaO —0.0839 0.6075 0.9355%** 0.9783* **
SiO, vs MgO 0.4664 0.5148 0.9163*** 0.9397% **

Correlation coefficient for the 3rd cut
CaO vs N —0.2767 —0.1597 0.1697 0.0566
CaO vs P,O, —0.3725 —0.2902 0.0949 —0.0137
CaO vs K,O 0.2026 0.0923 0.3253 0.2101
CaO vs MgO 0.9542% * * 0.9675% * * 0.9762% ** 0.9852% * *
MgO vs N —0.1669 —0.1577 —0.1171 0.0186
MgO vs PO, —0.2250 —0.3146 0.0446 —0.0770
MgO vs K,O 0.3738 0.1046 0.2992 0.1829
SiO, vs N 0.1462 0.3287 0.3449 0.1383
SiO, vs P,O, —0.1885 0.1393 0.2707 0.0489
SiO, vs K,0O 0.3763 0.5122 0.5130 0.2639
SiO, vs CaO 0.7944%* 0.7630%* 0.9080* * * 0.9888* * *
SiO, vs MgO 0.7990%* * 0.6943%* 0.9283% * * 0.9693% * *

a) ¥ ** and***denote significant levels at 5%, 1%, and 0.1%, respectively.
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22 EAER Tt as affected by various liming materials

0.3~0.8%. %$3 (Abbreviations for the liming material are the same as
EIAH O Ti20.4 Fig.1.)
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~0.8%, THoto FINSBEKEBMOBATHN > Y AEHRNEL KAHEBERLICH, &
DEEFIEANEDE 1 BN TEETH-To TN T TLEITXI VT LERERIISED
BE&EOMHBIBEfR%Z R~ L1 (Tabled ) RINVROUELXAKKDO — XTS5 ADHNY T L ET
1 BEERIE 1 ENER Y TAOHBBIR, #£3EARY TEOMHEBEBGARL, HEE—E Tk
Vo LUy A IARUBFAS v ZIXTIXE 1 @0 HEE 3ERNER D £ TIEOHBBEFR 2R LT,

A ADORINESIHI A v b 247 D 260~620M3TH - fohd, HHEE (Fig.4) Tr3TH Y+

BohN >y LELBHROE (Fig. 2)RAINVPHELAKXTE I -1,
(5) =R L

<27 %xv s (MgO) 48R IZE 1 BAEY T0.3~0.5%. % 2 EAHEH T0.2~0.5%. %3
EIREL 9 C0.2~0.4% DEEIC H - 1o s, RANVK TEL FLERKETHWEHBRLD O, EKRD
NUADK TR BEKEEMBARBCIC LTI /2> Y 2 8BXRBL RAEAND - 1o, RHBXT
1 ENELD0.29% A H 5 3 ENELD0.18% &\ ME D EINELRECERRNLEL K k-
oo COZERHRAITEO /20 LB NINB U ERRTEELDN S, TITRY T LEYT
1HEBROBRIT AN T L Er ABEEDBERICEIT—E TRV,

n— X757 ZARRM LIc= VR aidEy b2 ©140~330mgTH - 7o pd, R OMEEE O &
+ERKX TR EL RAINVKTHE LDV (Fig. 4), BRECZ LVWHALE TRIEMERBESL &
LI lPh, TRV LR EURAKEEN THEEYENLT LI ENEETH A 5,

6) 1B

FIENERYe—X 75207 1B (Si0,) &8 FI20.6~2.1%. & 2 BAER Y T0.8~1.9%.
EI3ENEY TO.7~1.8%TH 1o FRIONETY A BEBLAKEEM T A hAPEF AT v
FOMBTT ABERRINEL, FLIALEMOBARBCIKE L TEL RSEAA A BRI,

A BRI EDEEHEE v b2 D570~1,440mMgDFFHIC H - o bty HEME (Fig. 4) WREh
BRI, FAINANDEFEARAT v FORAIEIa— X 52D A BRIRCELVWEELYRIFT Lz, 1
T B IR CIFr A BB TH O, o —X V25 MBAEBIR B, ELVWR
AERLTWA,

FABBIBED S CANAFETRLEIEZLRTLEL,, UL, 1 XRDOEFRCIEL2DOHE
BEORT WS Z Y, $mELETRIEET (B Z &89 e &b BEEH T
A AMEEEMBREODE < BE LS CHOVTERAERTILEN B S,

¥

#

BB LA G AR IEE, RIEEERCET S 0H, BEMNEOKRETICR DV, HEHAK,
A SN, BIFEAT 9 S EORKEBEM AL Te— X275 2 (Chloris gayana Kunth, Culti.
var. KATAMBORA) ## v 3% L, AKBEEMH IR — X7 7 2A0EF LB RIBEK O LEHHRL &
A BRIEIREE e R TR E A RN,

etk (pH4.7) THESEDE L (CEC1l.1me 100g,XBZMME12.5%) HATE T L, Bt
BEHIRAIALNBLIAREL, KOTELRKT, 71 INAVREFAT v VT PEh T, L L,
RANVKERAEX TR — X7 7 AR LA HEpHOE T L ERHL Ty KRINVOBRMEIEHERE I35 -
2o

BIREEMBERC L0 HEOEFR, TTHEY) VEE THBRENDVREDFRCKEREEBIRN L >
fopd, WAL AIR AN, BELAKTELIEM LI, KBRE< 720 7 2 DEMCIF LA
IROHBEMKEL, RIETAINVEBIFRAT v 7T, ROINVICIFEE L DRRN I o1, AIBHETA
BRIEIRR T v & A AALTELIEML, RANEZELRKDOBRITNE D T,
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