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CHEAL®RES52812LFL, F-HBOBRIKB L UFELNOMKIZH - TI D ratiold X
BKTTaZsdBLpIcLl, LAL—FTAT7 707 TN atio |3 2EAMNE H5E
KLTCLEE L 1212322 LTER, L2 LLDS, Zoratio # K
THEME, FRBIUHELOLBRICBIT2ERMBEEBMOBNEFRITLT7 7L T7 TR
A—F o= FIT7ANDENLDERIZBLIZTHEIZ DV TIEIRBRTH S,

2 T40NE, TEOmME, AKE L E L EAY condition & 4 BEA R o) #EHE balance
DBRIZ OV TRET L 72, £ L THEARN O balance 2 K& I2 & » TR XEVE T
LN HEERKEEWLLICL L) ERA, UTICZ0BREL LA T 5,

I #MEsLURBREE

1) #ER+R e & UREHIEE
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Table 1 Chemical characteristics of material soil

Total N : Exchangeable bases
pH in dry Avpa;}gfle (mg/100g dry soi) CEC

Kind of soil soil (me)
H,O N-KCl (%) (mg/l00gdysi) K,0 CaO MgO

Nopporo diluvial

. 5.85 498 0.22 2.4 53 216 13.2 285
heavy clay soil

Table 2 Amount of fertilizer added to the soil

Basal fertilizer (g/0.25m?) treatments
Total-N 5 .
A hosphat
Available-P,0; 75 ) Ammonium phosphate
Exchangeable-K,O Control 0
Middle 2.5 Potassium sulfate
High 75 27 prots
Exchangeable-CaO Control 0 cr:sys level
Middle 50 } Calcium sulfate of
High 100 Calcium carbonate Exchangeable
Exchangeable-MgO Control 0 bases
Middle 75 } Magnesium sulfate
High 20 Magnesium carbonate
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P,Os& L T2.4mg/100 882+ Th 1), BN LR WHBTH 2, 3 2 HEBOEHIELE
BRI IN-BEETE=7 2B TMEIZKO &L T5.3mg/l00 g &+ T4 7% w»
w7, Alkiz Ca0 & LT 216mg/100 L4 &AFHTH S, LA LELIZT MO LT
13.2mg/100 g g+ L A €, XA,

ZDOEHIZ 50 cmX50 cm @ 0.25 m* oy 27 RERIX # 2T 72, Z »+1Eiz Table 2 125R
LB 1T 72, THbbRET 22 k> THEMME, FRKBLUELD
ZEY IREOMEMASE TELE 2, FLTREEN I970ES5H24 B7 LT PILT7
TE2FICIBEL THEL, FFE8H2HMEEA 55 cm 258 L THE DM -3 % IUFE L
2o 72, A—=Fo—FI7 72131972 55, RBILHRIE,LTLT7 7 L7 T2BYRE,
Table 2 NHEEE D ) bER L HBEIATMEREE L, ME, AKBLUOELRFTIOKES
MALTSAMBA—F+»—F7 I 2% 25 F@E L THIEL, FE7A 29 Bicig)
H5em ZRL THEDH FEANEL 72 INHEL 2 F o E L 80" c THEBEE LT
TR L T EaATic i L 72,

2) SE
AERIZBIT 52 BOGHIIUTOREIC L - 72,
(1) pHOBIEIE 45 2 EMpH » — 5 —i:'7,
2) TotalN m@lsEix 3 7 v 4Ly —nggt ",
) HxhEEMEEE HHI%E 12 Bray’s No. 1 m)5i#:8 & UF Fiske-SubbaRow o 811819
@) BBHRMEMEOBIEIZ I N-HET > E="72 (pH7.0) EBifmMmBEs L X RBFHF
?‘21.9)
G EB-MAKBLUELOBFEZ | N-FEET>E="72 (pH7.0) BffemlitEs Lo
EDTA &',

2, HEHOME, ARBLUFELOBERXFEECLINIKL, F0EESERIZ

WTMBE R, ARB L U3 EDTA iz k) oL 72209,

I KBERLHUICEE

1) WomME, BRE & UELNES condition »"HENLESBICH L TTRE
AR B 2MEDEFRIE, TL77L7T77T, BLoFiEo%2Z322, 20
BIIBBUORBHLEEFELRLE, A —Fr—F 77 20EFLIER I HBE L, 2
NHLHED 1 FEOM FIEHEL Table 3L 040L ) THB,
TNT77NT7TOEWEZLERIMEEORMCHEC—RIZEAL T3, LrLIA
PREEFIROOGIKE LU ELEMT 2 & —E level 3 TEHEL WEYENRKHED
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BHENEY, ELICHEOME, AKBLUELEIMMT 2L TL7 77T ORYE
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72,

FIT,OEIL N KEBREOEERL EHENERERZTRIC OV TRHT 5,
2) TEOME, AR L UELOEN condition "EEGRNOBRERTRICE LT

TEE
Table 3. Influence of the cross level of exchangeable bases plus fertilizer

in the soil at the seeding for dry matter and content of nutrient
in the forage (alfalfa)

Content of exchangeable bases Dry matter Content of mineral nutrient

pls felaer dded - neld e Torage
K,O Ca0 MgO K Ca0O MgO
’ (mg/100g dry soil) . affga/lgéz?ggg) 2(()percent in dry matter)g
53 216 132 19.7 0.80 3.42 0.54
53 216 43.2 29.4 1.20 3.19 0.66
53 216 93.2 32.5 1.50 2.97 0.60
53 416 13.2 43.0 1.63 3.47 0.36
53 416 432 34.2 1.15 3.75 0.54
53 416 93.2 19.0 1.35 2.72 0.66
53 616 13.2 22.0 0.95 3.30 0.48
5.3 616 43.2 36.1 1.03 3.47 0.54
53 616 93.2 27.8 123 2.97 0.48
15.3 216 13.2 44.4 1.65 4.26 0.24
15.3 216 43.2 92.2 1.50 3.47 0.14
15.3 216 93.2 93.5 1.88 2.88 0.70
15.3 416 13.2 98.7 158 4.12 0.24
15.3 416 43.2 86.5 1.38 3.98 0.42
15.3 416 93.2 75.0 1.48 3.56 0.62
15.3 616 13.2 87.5 1.55 4.06 0.18
15.3 616 43.2 825 1.50 3.70 0.52
15.3 616 93.2 80.3 1.40 3.53 0.56
35.3 216 13.2 48.0 2.80 3.25 0.32
35.3 216 43.2 104.0 2.18 2.66 0.42
35.3 216 93.2 103.0 2.80 2.63 0.80
35.3 416 13.2 101.0 2.65 3.47 0.24
353 416 43.2 100.0 2.40 3.33 0.52
35.3 416 93.2 97.5 2.40 3.00 058
353 616 13.2 71.0 2.50 3.50 0.16
35.3 616 432 59.5 2.50 3.08 0.40

353 616 932 70.4 2.40 3.28 0.46
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KU S IC B AW EBERIC BT 2 T BOME, ORB L UE L8 L HEERNOM
B, OAKBLUOELERIE Table 3L 0408 TH 5,

Thbb, TL77NU7THERICBET 2B OERMIEE S RMERHC BT 2ME
NEEIFKO &L T53~35.3mg/100 882+, ZNHAAIKNEEIZCaO & | T 216
~616mg/100 8t B LU ELNEEIF 13.2~93.2mg/100 88+ THB, N
HEBAER level (I AFRD7ZHIZHEMIHMR L T b EFEZ LN, £ T, D&,
Ik ) g condition DHBIZHEFLLTA 7L T7TOME, AKRBLUELEE

Table 4. Influence of the cross level of exchangeable bases plus fertilizer
in the soil at the seeding for dry matter and content of nutrient
in the forage (orchard grass)

Content of exchangeable bases Dry matter Content of mineral nutrient
plus fertilizer added yield :
in the soil of forage in the forage
K. CaO MgO K Ca0 MgO
© (mg/100g dry soil) g orcha(r%/ %3552221972) 2C()percent in dry matter)g
8.3 194 16.0 54.2 228 1.01 0.44
9.3 190.2 76.0 78.0 2.30 0.73 0.64
16.3 270.3 66.7 65.0 3.39 0.67 0.64
12.7 740.7 18.7 70.2 2.75 0.95 0.40
6.7 656.6 38.7 78.6 1.40 0.84 0.78
8.7 619.3 102.7 72.0 1.95 0.84 0.60
14.3 1144.0 22.0 42.0 2.65 118 0.32
18.3 748.6 23.0 62.5 2.98 1.23 0.36
18.3 840.0 79.3 54.6 3.58 0.95 0.52
217 175.3 48.0 845 2.78 0.95 0.36
27.0 216.3 96.0 72.0 343 0.76 0.66
43.0 210.6 158.7 99.8 4.35 0.56 0.68
28.7 513.0 18.7 775 423 0.95 0.48
30.0 608.3 413 96.5 3.15 1.06 0.52
26.0 585.0 96.0 88.7 3.18 0.95 0.64
29.3 823.0 24.0 92.3 3.73 0.84 0.48
27.0 587.7 46.7 935 333 0.84 0.50
23.0 875.0 48.0 88.0 2.85 1.12 0.42
70.7 184.7 69.3 140.5 4.85 0.95 0.28
61.0 227.3 65.3 114.0 4.01 101 0.24
71.0 242.7 189.3 103.0 3.95 0.95 0.28
62.7 758.0 22.7 60.0 4.45 0.95 0.28
64.0 638.3 77.3 95.0 3.70 0.95 0.32
61.3 664.3 113.3 98.5 3.78 0.87 0.52
47.3 894.0 12.0 93.0 2.53 1.01 0.16
45.3 797.0 52.0 69.5 3.85 0.95 0.80

55.0 592.9 138.7 89.0 3.38 1.40 0.20
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DEALIZ D TRET 5,

TNT7 N7 TEHROIME &2 KO & L THAK 0.80 22 5 e 2.80% 7 HipH TE &)
L7z, 24U, — AU EBOMBEN VL WHEHTIILEBAHFE OIS - THAL L
5, PBEOMBDO+5%5EH DI T MU EOFHTIZEENAIKE L UE a0
O EEPOMEZ I —RIZCRET T2 HA 2D Sz, LT T7 707
TP AIKERIZ Ca0 & L THIK2.63~S 4. 26% N EH CEE L., LrLEN
FTEFOAKEBOEMIZE > THAT 5 L) BMEMIZED SN LTz, 2D
FIRIAEBRIZHCEEDORIK level YK TL Ca0 & L T 216 mg/100 €8+ & v» 9
HROHFEMHH2Z012LbL0nTHA ) LHEEINT, L LAdh, 20L& ZRY
AR level I2hH o THLEOR LG EOMIIZHEOCHENRKZTRIKT L, LirL
—HEBEOMBEORMIZME ) HBIINEole, TL7 7AW 7 TEYHOELZREIT
MgO & LK 0.14 7 5 5 0.80% N#EF TEE L 72, TNoMENE L ZRIITEOE
tTEBOMMIIE S THALZ, FLTEREBOMERL L URIKEOMMIZ 4
NELERII U VKT T AL EH 5 N7z,

INDTEEHEOBREZ A —F v —F 77 ACDVTREHET L EDENL ) THD,
Thbb, A—Fr—F772BERHICBIT 2T EBPOBERMEERE L RMERHC L 2ME
NE&ERIZKO &L T6.7-71.0mg/100 88+, ZHAHKNDAEEIT 175~1144mg/100
SHEB LUV IANELTNEERIZ12.0~189.3 mg/100 88+ Th 5, TN bH LENER
level I3BAD TN 7 7 L7 TRIEHHTBICT L7 7 L7 T EIZEBOMRE L 1T 72
LOTHBH, AL T3, £2C, 2|2, 2N L9 % condition n Iz &FH
LA —Fv—FI7720ME, AKBLUOELEEOEIZDOWTRET 5,

A—Fo— FI7Z728WPoMBEEEITZ KO & L THRIE 1.40 7 5 F5s 4.85% 0 &
TEEL 72, 23— HRictEOMBE MMtV BALZ, LA LEBORIKERD
BAIb 5 2 sz L - TP L, FLEBENE LM THEOMEEND
HORGETRIRRERLLZ, LELE»LLBOMEEN S EEF T BN BN
Mzt THEOMEBESZIZET T L00%EHLNT, F12d4—F »—F 77 2ANE
WhorkgEE CaO & L TRIK0.67 A S 1. 40% D EHE TEB) L 72, £ LZBEERD
fENE D EECERLZZ,Z LT 2T TEBOOIKERDOEMIZ -
ThTHhTIEH LAY IMEEIED LN, LA LEBEBOELBOEIN TRRRA L
7z, L L%ued' b 2BOMBENEEIICHE ) MEDHIKEENEIIAL - Thh - 12,
F—Fv—F 772G pPnELETEIZ MgO & L THEIK 0.16 75 0.80% D &ipH TEE
L7z, 2T 3 HBOE L BOMMIZ M- THAL 22%, LENFLEH MY
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Fig. 1 The relationship between K,0/Ca0+MgO (wet.) ratio of exchangeable
bases in the soil and K/Ca+Mg (me) ratio in the forage.
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REBOBHRMEME, AKBLOELEREMIEIZ L > TRMSNZME, filks L UE
+RHAEAET 100 24 ) nEAER, MEIZ K.Omg/100 g8+, fH/KIZ CaOmg/100
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NTHBH, ZHbNIHE condition ratio & FE kP K/Ca+Mg(me) ratio % & DEFHR
xFigl, 2, 3, 4, 5, 6, BLUFig7, 3T £IThH5,
(1) +EOME, BIKE & UE L0 condition ratio & 4XEFA D balance N AR
P 7L 7 T HEE 8o K,0/CaO+MgO(wet.ratiojd 0.010~0.154 0 & B TE &)
L, ZZicAEFLZTAL7 7 L7 THhiNo K/Ca+Mg(me)ratio 12 0.13~0.50 £ TEILL
72, = A4 ratio [ OMEREIREIE 1 =+0.832 (1 % KETHE) OBk ELoNz,
N R LT EE o K,0/Cal(wet)ratio (3 0.049~0.163 N #ifA CESH L, T HLZxS
LTT7 N7 707 TN K/Came)ratio 13 0.14~0.64 £ TEILL 72, I L5 ratio
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Fig. 2 The relationship between K,0/Ca0O (wet.) ratio of exchangeable bases
in the soil and K/Ca (me) ratio in the forage.
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Fig. 3 The relationship between K,0/MgO (wet.) ratio of exchangeble bases
in the soil and K/Mg (me) ratio in the forage.
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HETEEL 72, UKL T 7 707 THRNO Ca/Mg(me)ratio {3 2.35~16. 11 FT
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Fig. 6 The relationship between K,0 +CaO/MgO (wet.) ratio of exchangeable

bases in the soil and K +Ca/Mg (me) ratio in the forage.
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Fig. 7 The relationship between Ca0/MgO (wet.) ratio of exchangeable bases

in the soil and Ca/Mg (me) ratio in the forage.
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(2) RBILE->TRLELHEGBADOEM balance & LIRWOME, AR L UELOEBY

condition ?B{%

W ERKN O RS balance @) 5 1, Kemp &'%i3 K/Ca+Mg(me)ratio #51.40 ## 2 % &
K& grass tetany HFEAELIIULHB E LT3,

TI7 77 7o K/Cat+Mg(meratio (3 Fig. 10 & 9 12 £ K,0/CaO+MgO(wet.)
ratioN % ) KELEBZI BT, HE 050128 EE>Tnd, ZHDIERLTILT T
VT TIIHTRVEREIC grass tetany JEREEBERIME CTH L L vz k), JHUIxL A —
Fo—F73 20 %3, +3EN K,0/Ca0+MgO(wet.)ratio migkiz v B B Ttk
L, 215428 FL TH Y, ZHUIRIHY D 5.28 123 B L%z LT, %I Y grass tetany
REBRRNYKE THL L2 L9, £2TC, Ihrt—Fr—F 77 2k K/Cat+
Mg(me)ratio # 1.40 LTIz ff 271212 Fig. 1 OfE» 5 AT, tBoOmME, AKXKEB LU
L K,0/Ca0+MgO(wet.ratio %, 8L Z 0. 15UTICT2UEFH L, T4bb, B
AN IE BB RMEEE S L ORI L 2IEENEE T, ME# K,0 & LT 15mg/100
gEwEREE L ITIE, AKB LU LIZ Ca0+MgO 48 T 220mg/100 g 42§
2ZrHtkvEnza, 20 bLEENELEIX Fig 412 R L 24 &R K/Ca+Mg
(meJratiod & A & + —F +— F 77 24N » K/Ca+Mg(me)ratio # 1.40 LL N iZf#>
7291213 18 K,0/MgO(wet Jratio %, 8L £ 0.80 FBELUTIZT 52 22t wekEZ L
nNa, $abb, BEEMCIIEEFOMES KO0 & L T15mg/100 8 +EEE T2 &35
i3 MgO & L T20mg/100 EFEFEUEL T2 L2 EZ LMD,

INLNI b, KEL grass tetany 7 5F 52 HICIHENOBERES 2 3R E
EDEET, THEAOME, AkB L UELHLE K,0:CaO:MgO & L € 15: 200 : 20(mg)
F72021 0100 1RBEICROZIEHLETHS, LALINH05:10: 200k ) Li54E
I3 EERN O K/Ca+Mg(mejratio (3ZF L (KT T2 L00A 5N, FEIZE - TidkE
ThHHY, MEIIMBRZ DI HEWEELIGIREINIBND DD, 72, 2nH2 110
05N & 5 A 24 &N o K/Ca + Mg(me)ratio 78k L, REIZE-> TRkx
ratio X % 2 1EH ) Th <, HERELRZND2HEMEEIFIBRI N LB H L, 21
SOTEEHEL L OREDBRARIET 2 - Tablebn k5 ThH 3,

ZDWInn, B, AIKE & U0E L OBE T 2 4 FKRN ) #EHE balance (3 K E & DBfRIC
BWTEDHEEIHLY T, LA L, TTICRLAEL I, 255 E 7 EH balance
EXBOME, BIKE L %L K& ERY condition ratio DRIz I3 A7 ) B\ HHBE AR
Doz, ZITE, INLOTREMEDGHEESREICHL TENL ) LTS
VI A REEL T AP DWW THENBIZEEDH D,
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Thbb, TL77A7TBEUA—Fr—F 77 2L bICHEKRNDK/Calme)
ratio,K /Mg(me)ratio,K +Mg/Ca(me)ratio 35 & tf Ca/Mg(mejratio (3 13ENONE, HIKE &
UL &Y condition DEfLE KE(ZFITF T3, ZHZ LiFHEOME, HkE LU
EZLERBAEETAILICE ST, ZNHHERNDOER balance % 5 7% ) XETYT 51
el r L Tnb, FREMMFIZ, HLTBNERFELIN TN T L T
FLThH, FOERBIMEED &) condition A HEN S &, £ ZIZHEE T HHEKN D EBK
ERIHEMCBIRRYE LTI E2ERL TS, LD 5T, 205 THELER
LERERMohrnBBL2ZI2EEL N5, BHENERNBRREBEL THEHET DL
DENE Ik D, Thbb, B THEARND K/Ca+Mg(me)ratio 2 KT 22257265
BVIIETORRE % AET 2 2% ER DL 2 BT g, 180 Ca0/MgO(wet.)ratio
BIETL, 2B E I ERNNLIK (Ca0) DM RZ ST eFEZ 615,
rHEIKD A & SRIZEMT U, £ CaO/MgO(wet.Jratio # A X &, ZNAB@E NI
BEANOE L (MgO) NHMBAR #5123 TRBENH 2 Z L %, ZhbHNratio i3
THEL TWANThD, LAl INHAEREICBLITTEARNZEIISHROBREIC £ 2%
I s %,

LLEo = &, grass tetany DFEZFHIET 5 2123 HIBOBERMEME, AkE L U
E+ oy K,0:CaO:MgO & LT 15:200: 20 (mg/100 g&+) £72131 1 10: 112%
RO Z EDVETH B EEZ LN,

Table 5. The relationships between balance of mineral in the forage and quantative
condition of potassium, calcium and magnesium in the soil

Quantative condition Range of mineral contents in the forage K/Ca+Mg(me)ratio

of bases in the soil Potassium (K,O) Calcium (CaO) Magnesium (MgO) in the forage

K.O : CaC:MgO A 0 A o} A o} A 0
percentage in dry matter

1 .10 . 3 * % % 079342 8066 052~0. under 0.5 under 14
(20) ° (200)° (60) 0.80—163 140339 272~342 067~0.84 0.48~066 052~0.64 Safety * Safety*

110 . 1 joo oo onn 485 4.06—4.02 0.84~1.06 0,18~ 0.52 0.24~ 0.80 e 05 under 1.4
(20) * (200)° (200 1-°°~ 1 .718~4. .06~ 4. .84~1. .18~ 0. A ~.80W Safety *

- «xxx under 0.5 over 1.4

3 .10 . 1
(60) © (200)° (20) 2:50~280 253~453 243~3.25 095~10L 16" "3y 16028 “Safety x  Dangerxx

Aeeene alfalfa, O-.---- orchard grass, { )=content of bases mg/100g dry soil
xSafety for animal,

= xDanger for animal as grass tetany.

» x xPotassium deficiency

x x x xMagnesium deficiency
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THEOME, HKE L UHETHRER condition A4 EAKN O EME balance 125 LiZ T %2
BIOWTHLPIZT B2, F—F+—FIT7RETNT7AT7T2ATHREL, &
BCRELDBBEICDWTLEREL 2, ZORREILUTNEL ) TH 3,

1) HBEOMBOMKICHE > THEOEWEERIIWKL 2, FAKOBKIIT L7 7
NTTOEHEEREZ RS, LEBOBEITNMRIITNL T P V7 TOEMEERS
KTFEe, LTI LHICEROME, AkBLIUELOCTRLVFHAZTEDN L 2121
HEOTEERIIET L,

2) TBOMEBEENMKIIHE > THEOMEZTRIIMAL 2, HEOMEBRINE KX
I THENELZEBIIET L, TEORKEOEIMIZE > TTL 77 L7 THOAEIK
GEIIMAL, A—Fr—F7 720z bTHICEALL, L2rLEENELEN
K-> THENEFELERIIMAL 2, HENVELRNENHEKIZHF > THREOMESZE
I3RRMETF L 72,

3)  +#o K,0/Ca0+MgO(wet.)ration Kk Iz - THEK A 7 K/Ca+Mg(me)ratio
BEKL7Z, TR TAL77L 77 Tr=4+08U BLUFT—F 5+ —F 772 Tr=+0.
695 NHM £ R L 72, grass tetany RAEERKETH LA —F +r—F 77 ZKRAD K/
Ca+Mg(me)ratio #, 1. 40LITOEREIZ L - (e EHBIZHE 20z, THEOK, O/
Ca0 +MgO(wet.)ratio# 0.15 LLF 3 & tr K,O0/MgO(wet.)ratio # 0.8 LA Tz § 2 = & Y
FLWEEZ LN, LALTA 77 A7 TOZdrratio & ik eh@EICH -7,
LA L Zehss, i K,O0/CaO(wet.ratio, K,O0/MgQ(wet.)ratio & & tf CaO/MgO(wet.)
ratio & 4t BN 7 K/Ca(me)ratio, K/Mg(me)ratio £ L ¥ Ca/Mg(me)ratio o> [ iz |3 B8 &
HEH LNz,

4) LEoZ eprsn, HHB¥EIIEITARENBBLMIT 57201213, HEDORES
LATHEOMBEEZ2 K0 ¥ L7 15mg, fLIKEIFCa0 &L T200mg 5 & UL EI
MgO & L € 20mg/100g &+ F 7212 K,O : Ca0 : MgO T1 :10: 1f2EEIZHERF T 5 2 &
HEETHLEEZ LN,
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Summary

Because of the importance of efficient management of mineral nutrition in grassland
agriculture, as a third step in our series study, we conducted a study on the balance of
inorganic elements in the forage (alfalfa and orchard grass) with special regard to the
quantative condition of potassium, calcium and magnesium in the soil.

A summary of the results are as follow:

1) The dry matter yield of the forage increased in proportion to the amount of
potassium in the soil. And alfalfa yield increased in proportion to the amount of calcium,
and the forage decreased by the increase in amount of magnesium in the soil. But, the
total vield decreased with the increased triple element level in the soil.

2 ) The increase of ex.-potassium in the soil increased the potassium content of the
forage. In proportion to the increase of potassium uptake by plant, the magnesium
content of the forage decreased. The calcium content of the alfalfa increased, and
orchard grass showed hardly any increased in proportion to the amount of calcium in the
soil. But the magnesium content of the forage increased in proportion to the amount of
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magnesium in the soil. In proportion to the increase of the magnesium uptake by plant,
the potassium content of the forage decreased moderately.

3) The K/Ca+Mg(me)ratio of the forage increased in proportion to K,O0/CaO+
MgO(wet.) ratio in the soil. These ratio of the soil were correlated with alfalfa r = +
0.832, and orchard grass r = +0.695. For the maintenance of a safety ratio, under 1.40 of
K/Ca+Mg(me) in the forage for grass tetany, it is necessary to hold the value at 0.15,
and K,0/Ca0+MgO(wet.) ratio under 0.15, and K,O/MgO(wet.) ratio under 0.8 in the
soil for orchard grass (gramineous forage). But, it is not necessary to by concerned about
the safety ratio of alfalfa (leguminous forage). Whereas the K/Ca (me) ratio, K/Mg(me)
ratio and Ca/Mg(me) ratio in the forage were correlated with K,O/CaO(wet.) ratio, K,O/
MgO(wet.) ratio and CaO/MgO(wet.) ratio in the soil.

4 ) In conclusion on grassland agriculture, the maintenance of K,O at 15mg, CaO of
200mg and MgO at 20mg in the 100g dry soil or K,0:CaO:MgO ratio at 1:10:1 in the soil
1s important for nutrition of the forage, and maintenance of animal health.
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