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Cattle) and the inorganic balance of the soil, fertilizer
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BB B8, 22T, bhbhilZ O33E balance % §l 135 /25 4 # balance
DHRECEFLTCER, TLTIhET, HEOEREIREEEOEIKELNDOE
B balance #EL L, KB L FETHEELZTFHALCELIDDDW Fiozhbo T
— 2 HERE U CRIHEET NI KK ic s 2 BB E OB 5 L OBRO b,
+ ¥k X OKE DR balance L HLFRRE & OBI#IC OWTHRE L2®, ZO#KE, 118
B X O E D K/Ca+Mg (me) ratio, NO;-N & £ O ¥ kK I L O Ca/P (%) ratio D& T4
T4 DRI TRIERTE ) OLRCEE L Wb OWTHERBLTER, L,
CRETOMRENLLIE, TBERIVCBELAFE < OEERRBED D VI LD ME O
B balance & DBIHILOWTHLALTH I LIXTERD -, & THH, bhbhix
1974 £ 5 AT HG 6 A LA T, gl BT\ GEI T ERERFEO—&E &

* CoOMEOEFOFMILIIBEI0A3H, AREME SKFELE AL (BRI 3 XUHER
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#% 6hp grass tetany SEAMFCER AT H L VI FHBRHEB L, £ THE
I3, grass tetany JEFSAMIX D13, BRI L O O &R balance ZLICEF & OH
HCOWTHRE Lz, BTrRZOBERZRERT 5,

II. REHROKE

1) RERBOBELLUREOAF

197446 A 4 B, EIEHEERESE»S THAOFHBAMSCRIIAEER Y
LIV RAZ S ERPERMBEE Lic, EDOXS5EHATHIZIVES D faeeee 1 &Ew
SEBREAEHKIDRLhDS EANASTER, ZDEEND, SEOHEFE ALES
o bhbhREDCRBARI, BES, BEM, BREERLTLARRT, &
H grass tetany SEOR R LM AFLES (), HREMXAD grass tetany FEDF
& Uleh o e ERE B35 (D) B XJORA D Z i ER0RE L WAFRAE RS (1D)
BEE, ZhSOEBORER IOCEEAYRI L. —7, BboIIBEMS X OEE
¥ERXFHREXREEEES IoMAO MK LRI L, FEE, ChOORBOER
B E FE L,

2) TEEICHEORREFALE

FEAEASC R A IERS TOMETREAE S LORERAERIC S TR L
fro T, KEZIKOBEMIZOX 3HAASHE S5cm #7% L THEOH Ef% ik
WL, 2hb3MEoKEL AL T IR L Lic, L BIMERIULROMEND
FEX10cm ¥ TOMHL3AEHREL, Thd3MEoLEYELOTIMAIREINL
HhRTIRRE Lic, 20X UTHRIRLAKERR I O HERRHIE X £ 4 i
P 10 BRI LA 170 km BER 7o AR RBRE (IR ~FbR-7. LTLTEDRKE
13.80°C DERREE Ahf, ZOREIERERRACHM L, FloBlElR
TRELMLE Lz, 2hSHABE LLKER IOCLBI S EOMF oIt Lic, ¥R
R B DA D S RN E DLFEDHTERT X » THHT L,

3) ItEHFHE

HERSIOCRBOSIILTORER X -1,

1) BHEOLEROWUEILI 7 v L X —EDS

2) HEOHEMOMUEIFER X VIKILL, TOER S B2\ T Fiske-Subba-
Row DYE HEES,

(B HEOME, ARFIVCFLORMEBIREERC L VRIILL, TOEBIERCT O,
TMBERERSHEY, ARE XOELT EDTA B X b4 L9,
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FEBOSHEZLTOL S Th %,
(4) pH ORIELH 5 AT pH 2 — 5 — 30
(6) Total-N OIEIL s 7 v r o & — A D
(6) H 2 HEBEM DR E 1L Bray’s No. 1 @ J5 ¥ ¥ L 0% Fiske-SubbaRow o ¥ &
RS

(7) BEHEEMBEOMNEXIN-FEE7 ve=7 2 (pH70) B #H KRS IORXS
Hriksn

@) BHEMAKFIOH OB EX IN-ERBT ve="72 (pH70) B#faphHER X
U'EDTA §:919

¥, BRI L7-iiEF O ERE B oS IiddtiEE B RS HEREF S OB AR
RYFBEFFNBZEHELEL LI,

III. HRBOUVICEER

1) Grass tetany EEMRBERK R G KTF B HSE O MiE % balance

Fn4- grass tetany FEOEMBERRKOBEI LI L 2E¥D X 5 Tho T,

1 FEAERRK

TZ1-2%F, ZEZ08LLWERBRE LR EZORBIRESL A TERY., LS
EDOEF L1974 E2 Aob 6 Qe TRE, LRS5ATANL 68 EHEFL,
FhIXG Wk 6~110 B OF WA RE Lic, TOBIX2BICEL, REFHT5
FRERILTIZ T, BRIERLIEFORERIWAMED 255% wdhFELI, Zhh
22D 5 BIRFERILG wE LI, TONFRIFEERR 4, BREFECTEHT, 7
L RERE 2~4BBURCTE T L, ZoMBEERIIETHS, KifioREe 4
W0BEIFE~ 732 > v a25% 0b0200ml 2EHE T2 1~9FEORE Gic L - CTLEL
TW%, Fio grass tetany JE JEREFMEICDOWTIT6 A5 HEEE~ 7 % v 7 A DS,
Bt~ 72> v A 18N D 30~50g ¥ BHMGE, ~ 742 v v 2 AFEOFAREC LD,
ZOBOFEEIIIZEAE R o T W5,

(@) FE& K fE W

BIEO L ORMBEE Y, BBMEERL, BHrblhs, RE, K BRIOKRE
e A (tetany) 235 bR 5, BEOLDIZOND HbEHET, HfTriazzax
L, ®IZTEE (tetany) B & 7o b, PRiL <12 100~120, JEDERTCITEER TWTHOLED
E5 &b, HIEHN35~36°C L{EL k5,

@ m® i

2R DB RS b D~ e ORBRLALRS, ohb IZhEH L, Hbdd
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SECOESTERTS,

(4) s &R balance

FEMEROE S B XU balance | Table 1l © X 5 Thotk, Thbb
grass tetany EREMEMFERO < 7/ % v v 24812 Mg & LT 228~2.62mg/dl [fiiE T
Bot. THITK L grass tetany FIE M 4D ZHIL 1.23~1.43 mg/dl miETH Y, bix
DETLTWAZ @D LR, FhmEfo K/CatMg (wet) ratio 12 WK FEE
H5160~2.19 TH»fo, THIEH L grass tetany FfE 4 D F i3 251~2.88 &£ &< 7n -
Twbd, L2LHE~ 72> 7 2B ThFEFO~ 72 vy 25812 Mg & LT
1.90~3.30 mg/dl Mf17% & THA L, K/Ca+Mg (wet.) ratio 3 LIXWIKETFT LT3,

Table 1. Inorganic balance in serum of normal wagyu and change

of inorganic balance in serum of grass tetany wagyu dy injection
the 200 ml of 25% magnesium in the Shimukappu region

Inorganic balance in serum Change of inorganic balance in serum of grass
of normal wagyu tetany wagyu by injection the 200 ml
of 25% magnesium sulphate
grass tetany injection heal
Cow name
Cow name or namber 3I/MAY 2/JUN 31/MAY 3/JUN 3/JUN
Mg K * Mg K Mg K Mg
mg/dl Cat Mg (Wet) mg/dl Tat Mg (Wet) mg/dl Cat Mg (Wet) mg/dl
ratio ratio ratio
Izuko 2.28 1.60 No. 12 12.3 2.77 1.88 1.70 2.60
Nakagawa 2.31 2.19 13 143 251 1.65 1.82 3.30
Koakiyoshi 2.61 1.66 17 1.32 2.88 1.62 1.76 1.90

* wet: weight ratio

PDEoz &b, T grass tetany FEAE £V A (tetany) & ££ fr o 2o 2372 &
BIECEDBWD, ZTOMmEFO< /5o v 248 B2ETL, K/Ca+Mg (wet) ratio |3 4
ARLTweZ s, ZLTZhERIEFCHB 72 v 2T it k- TLk
LTWABZ ERBH BRI o, ZDZ &1k Kemp?, Wolton® X 0K E S0 F — &
OV EELNZEZR, RIEFEHINI K TEB L T8, KEOEE
balance & 4 DER L DBIFICOWTI™ OF — 2 %0, 0Ok 5 hEEIIFEELE
BTHHBEFOEBEER S BILS RZOER balance DFINICE AT 2 DTt
MHEHE LT,

% Z°C, grass tetany SERMBEMEX OLE - PR RS IOREOEBERSER IV
Z D% balance DWTHHE LIc, LT L TEXDEEY grass tetany FRAEFICE b WK
EnbEBEAOHFATRFATHZ L LT 5,
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2) HWEDHH balance

Grass tetany JEARDE P LIS ATEANL 6 A LGRAFTTOEMIL, BEALE
AFFBECI > ThHDOR T, 615 BIRRIR LA *FHK B O balance 12
Fig 10X 5 Thotc, Tishh, grass tetany FELREY () OBEAEAD K/Ca+Mg
(me) ratio 1% 3.10~4.91, EMXIEFRE LY () DFhIL 4.13~582ThHhH, WThihhi
DEWHER LTS, Zhick LK A odEFEE RS () o Zhi 2.99~3.59 &3
MIZiEL, Kemp 59 (38 E &R 0 K/Ca+ Mg (me) ratio DIk grass tetany DFeA:
HEWRILDLZEEZTBD|ELT5D, LhIZZ O ratio X3 LT D L & grass tetany
DIFREFIT680% ThHT1end, 3% DEXORERIZLTALZ KHELILENWSDT
HhH, EEELR, TTCAFIFHRERIERSBRESMHOEMC L - THEFHDZ
@ ratio 11 5.281C ¥ # L grass tetany RAERPUKEIC /D Z EXHLMBIC LT W5,
ThBbDZ END N grass telany EMFBAEMK OEHT grass tetany FEBERHIK
ETohdbh, LrdtoBREAEPAD K/CatMg (me) ratio IZEFIZE T L3 L5
Ll ote, I hAMARIE 4 BTV THRE L4 ORI TR R £ R EH 0K

percentage of utilzed Mg for animal

20 16 10%
I T :
: : I X+--abnormal farm as frequent occurrence
6 | | :A1.50 for grass tetany
| |
| I 8 0.76 ~---normal farm as non grass tetany at frequent
' i
5 : : : x 1.03 occurrence for grass tetany region.
| x 0.89
4 | : 5.55 « { X 0.81 O-normal farm, but milking cow farm.
B bt A|0.67 x 0.93
: :%90 . * spots number is Ca/P (%) ratio.ll)
3 L 129 e x1.81
X0, | |
038 |
: !
2 - L !
I ! |
! I |
l | |
1~ Iy |
| | |
I ! |
0 ] It 1l 11 ] |
0 1 2 3 4 5 6%

T-N % in DM of the forage

Fig. 1. The mineral balance of the forage on the frequent occurrence
area for grass tetany and on the non occurrence area.
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BE TheHH 3%

ko K/Ca+Mg (me) ratio & EEL LT\ 7z, 72 kemp 5L grass tetany D R4 (T
Z DR balance KMz T, REVRERGROHELER LB EL -2 YHTT vE
STHRBRERELTADIEERBID Y 72 vy MIBEROERIED, ZhiilN e
RERTH I X TADFIARYETIRDIENR—DOOBERTHHEEL TS, FLT
Wolton i3fARFOZERGELHVHE, FHEOMBENFO~ /% v v ABREY Mg
L1 T02%, MgO & 1LT033% L k& LisihiX grass tetany @hh-BBR0 55 &

LT3,

DER D X 5 Is EH bal-
ance ¥R LICBEDOEB EFE &
BrowTHET 5,

3) WEOERERSR

1) HHEOEEN) &&

FTHEDEREETH D
73, grass tetany £ JEAEHKX D
FTHhXFig 2itR_RL2X 5 Th -
. T ici>h, grass tetany % H
B DRI IBREDERE R
BHERRWT, ZTOIREAEN
&k T-N & LT 3.65~5.30%,
FomKIERE RS I) o h
} 4.40~510% DRE LR\ EHR
GBEYR L, Zhiest Lt
DIEFE LS (1) o Fhit 2.10
~2.95% DENEERTR LI, =D
= &b grass tetany % FEE B
D OHFEZEFR S BERNE LW
2EH, TORVWEEEGER LD
WEOCHEASTECRELTALS
&, grass tetany %5 FEE B D K
HREHPhCHER S 228~
Bl edhFEL Tl ikl
%, TOREZYFOESCHEA

CaO content* in plant K20 content* in plant P20s content* in plant N content* in plant

MgO content* in plant

*

percentage dry matter bases

O WA e

TTTTTTT

FTTTTTT

[TTTTTTI

T

I i m

I..-abnormal farm as frequent occurrence for grass tetany of Wagyu.
II---normal farm as non grass tetany of Wagyu at frequent occurrence
for grass tetany of Wagyu area.
III---normal farm, but milking cow farm.

Fig. 2. The relationship between the contents
of each inorganic nutrient in the forage and
the grass tetany of Wagyu in the farm.
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GBI kemp LOWENSATCRKBO~ 72 vy 2FAREY T HSBET IS —2D
HER 2 EEZ2bND, EREHDINOMARCBS - TREREAVREIEEENEKET
LTWBIZ EZRDTND, 2D Lhb grass tetany HHEE 1) OFRZIIEEATE
FIE= 2 A F - DORELER L T2 DEELbRD,

2 BEOHEBEE

REVARFICERTAMBEEIINRC i X EP & LTO033% LLETHY, *
L P,0Os & LTO076% L E&ind, grass tetany HRMK I BT 2 EDOH & BT
Fig. 2 @R LI X 5 TH D, T7sbbh, grass tetany LFEERY (), FHXIERARS D)
B L ORI SHERAE RS (UD) OWTh b REEZYF P,0s & LT 0.67~1.06% DEHIC
HY, FRIZZOWUBBERBELIZITHLTC5, DT &hb grass tetany % ¥ £ 5
O o4+ 2HEPOBERIIL e d SATHoTcE V2 X5,

B) WEOMEEZE

REVAREZYPCERTAMESBINRCIRIAEK 1L T070% Thbh, *
ML K,O & LT 121 Lg%, grass tetany HRES () OREOMEZEIX Fig. 2 ©
L5 ThHH, Thbb, HEZMF KO &L THERRE 45~62%, MMIXKIERERS
(ID) OZhi% 54~64% Thbh, ZoZo0EH I-1I) OREOMEEERXNVEWVWE
Wz &5, Zhiek LKA o IEFRELS (L) O£ 3.5~42% ThH Y, ThiXHi 2%
L hRRE,

MBRRBEATL - EIBBRFETIAF Vv THBH, “hrBRHCFETH L
flaccid 7KL AEREZ 4 L, DHEBELRCWEEZ E83h5EW5, EEERNOMEIL Y
— AL OBECRVCTREIRD Z L%V, FRTOMEERBC PV TORENDL A
TRRFERFIAL TRV, L LEYFOMESBORE LML, TOHEBHEA
DERBIVELEEXETIRILARDLAT VS, ZHIIME, AKBIVFEL
HEMOEHREAL LT—RICAOR TV EHEETH B, EELIRELCOWTEREYT
WV, REERBWCTLMERRS LOELRMCERBRICS S Z E2BDHTW5, ZhbD
TEDPDLATHEFMEEGEOREREE VIXRBLN LTHASHLOEENRS SO TIRR
A 5D

@) HKEFOAKEE

RENFREDHCERTAAKREEINRCIESE Ca & LT043% LI ETH
D, Zhid CaO & LT 060% LAk E7r%, grasse tetany EMREHMK BT HEREDR
KE&X Fig. 2 cm"T X5 Thb, Tidobh, grass tetany HRES () ORELYHA

* NRC: National Research Council, USA (1971)
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K481z CaO & LT 0456~082% T, ZTHRFRHZEOERZZIEIMWAL T35, AKX
FEFAEY (D) 3 XOWRAFERERS D) OWThOBE S EZHF CaO & LT 0.36~
049% DA DV, TOHERREOERTHAKEELX Ly 5 SAMILL T EE
xbhb,

6) HEFHOETEE

FENFEPCERESTAE -4 8IX NRC 0BT, %#F Mg & LT 0.10% L
LTHB, ThizMgO L LT#H017% Ll k7%, grass tetany HFEY (1) OKER
HhoE L& BLFig. 2R’ T Lo Ths, Tibb, MgO & LT0.08~020% D
Hizd b, TOFEHR014% Thsd, Thicxd LRBBKIERAZS (1) ©Lhik 015~
025% Thsd, RAMRADIEFREELEE (D) OFhIL025% THol, D&MD grass
tetany & RABOBREITELNPPRE LTS E W2 X5, FLTEBIR, ZOKEMR
BWEZESREYR LI &5, Wolton D5 MgO &£ LT 033% #H#EL LT, Th
SOBEFOELFREERETH L, Zhi3FI4 0 grass tetany % &Y (I) DL hiL,
COFEEMD 1/3, FEMXIEFRERSE 1D Oz 2/3, BEIEAMNERS ) OLhik 3/4
BEDOEETH-T, TDZ L grass tetany HREY () OREOELFEBIVH T
BULLIPIRWT ERBLMER ST,

ThbDz Ehb grass tetany EREFZOREIZERBIOCME FESNEFTES
FEEEPCHLUSL L BWZ ERHLM RS T,

4) HERECAOCOhEEHEROERREZDERER

grass tetany M RAEMXORE B H L LTL Y HIF e grass tetany S FEFOK
BEREFEFSIVOMBEZREERELES, FTLRWHUA L EroT, ThABEOER
BHEGBECR IEFTAERERI, ChHABRECEBTHLLEF LI IoLBECHEAX
hi-ERChDB, Fo T, DFIC grass tetany EFFEMK (- I EE2 ST 12 #2315,
g B 287 BH, B Ol 222 58) D 536 ~ 7 x — A DEMEFH DI DI, BFEA A
FERICEAIRIALFEIER FOERT EDEFE EIT

4 EOEFTEFRIIN & LT5L1t, BERIL P0s & ol 1l i
LT 265¢t, MBIz KO & LT430t, 7K CaO I7 1
LT85t ThE, keopEtizcoaneme T h

Fo K BAZIRT W, ZOBRHERBARDH WH (

B REEAFEO 19712 100 &L LAFRT L O » 7

1 1 i

¥CchB & 1974 £ DOEFIT 255, PEEEIT 235, InEIx . . .
Fig. 3. pH value in the soil of
439 Lich, #/F%, BEBICHEZIWTFRLIVWELE abnormal and normal farm.
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BLAHMLT WS, LZANAKIZSS &ich, ZLTIHIELIZLI71 75 1974 4
FTWThOFERLESHEAIR TR,

ThbDZ &b, REXODRENEVER, BB IOMESZRELBD TEWELS
B RLEEREREZBARD 7 VA5 VARAD EIANKTHB EEL NI,
F 7[R b 97 TliL grass tetany SRS (D) OEBERDOI LA EFHEDOTFEER A~
BEFELTW I ELBELMERD, ZOX>RESHLELERTH HEOBRMIIKESD
DEFHEEXETR LOHER

EleolebDEE2BbNR5, : 3 o0 —
% ToFRBERORE Ei wE
SERCKIETL O —HoRM 3
ERTHAH LD pH 3 L OF ’
HBEY LV SAROCTRETS 525 Y0
zEETH, %E‘;’ 20—
5 +#OpH BLUAMM  cCp 0
LA 0
grass tetany £ AKX e W
%135 H,0-pH 12 Fig. 3 0 Ik 5 %Em—
<hB, ThOLLRCHELE I°F o
TH-T2hS, grass tetany % FE S s 0
BT BV OBRALRT, . bl -
2ER, Ok RtEORRE %;
Fo UL DWTREAT B, §;§
1) LHOLERER o
grass tetany M RE MK Wl
B BEMOLEEER Figd  f.i |
DL5THB, Tibb, grass %5 WL
tetany £ %85 () s XORBE

1 s I

P9k 36 A 1235 (D) DE AU N & _
I---abnormal farm as frequent occurrence for grass tetany of Wagyu.

Lwc 410"\'610 mg/loo g % if‘@ H<»<?::n;:s?x::a:sy x;t;n;g];tysuzeat:: of Wagyu at frequent occurrence
III---normal farm, but milking cow farm.

b, T LKA DOIERE

4 Fig. 4. The relationship between the level
B % o X i 120 mg~380 mg/ of available elements in the soil and
100 g &+ 2 {E1» chb+ED grass tetany of Wagyu in the farm.
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ERFERLOLBOBHEER IOHEIASHA: 2 TOPMA LN A S BT L0
TR TRV, £BANCAKT grass tetany £ R EBOL BOBE S BIIE & W
x5,

@) THMoOBEPEHBEE

grass tetany M FBE4LMPIT B} 51 D Bray’s No. 1 0 iz X % 4 2B &
BIIFig. 40X 5Ths, T/ib b grass tetany H5E45 (1) I X O FMK FIETRE £
% (1), XAERERS D) OWFhot#d P,0s & LT 10.3~24.4 mg/100 g 4 C
HY, THIE—RC10mg/l100 g AL EEEREL NP E LTWB I EhSLATHEOE
MEABEEI L ) SATHoEEL RS,

@) TEOBRMEMESE

grass tetany EMABEMRIC BT B HEO N-FET7 v e = v afiikic X BB H#:
MEEEI Fig 40X >ThHs, Tinbb, grass tetany £HFEP () 5 X MK IER
AR5 (D) ks 3 LBoBRENESEIT KO & LTH X+ 28~254mg/100g &40
BHECH D, T RRRMX OISR (1) i) 5 Fh O 44~22.0 mg/100 g &4 &
HELCREANRER DB LIBDLNE oz, L, X 2O TIEROME
Wb AT grass tetany % R 245 () O 370 D EVINE U~ LS LR T BE HAs
Hh, TLTERIKEGCAOMEGEY VB UL LB EDRETHA S LHH
ns,

@4 THEOBBUEKEE

grass tetany £ REMX BT 5L BON-KR7 v = v 2hEEC I 2B HRE
BREEI Fig. AR T LS Thb, Tihbb grass tetany £5%E5 () 3 L OCRAMK K
FRERS 1D wRF 5 +HEO L i CaO & LT 26~257 mg/100 g &+ D &EFEI 5 2
KA1 100 mg/100 g HUTFT TH B, K LK AFIERAE 2 A1) o+t iEtE
REBPInEiTvz, Wihd CaO & LT200mg/100 g%+ EThHB, 2D X 51
grass tetany HEMX O FPEOBHEAFKIZENEVEZ R Lic, SO LENFBDERIC
EEBOT DN WIS T, ORI ALK EBTH b AR LoT
<, NKALR A EDLEHAC X D ARIKEDEERBE VR LTCWBZ ER2ME T35
vz ko,

6) tEOBHMELEE

CRETORFADELTROTORBON G Ll CE R EFO LB 285
BREDXOIRIR>TWBHDIED Y By, grass tetany £ FAEMK I 1T 5+ B N-F @
TvE=y AR ABRBE LS BILFig 40X 5 Thote, Fiebb, grass
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tetany & 7235 (1) w1t 5 BT L& 812 4.2~84mg/100 g %143 L O RBBE H D3k
FERS () T35 it 22~64mg/l00g L &7t ->TH D, TRIZABRANDOIER
B D OXhsh 13.8~242mg/l00 g8 = TH DL BN, FD 13RE Lk
{, —RTBEOFEEE S v 3 EBRMED MgO & LT 20~30mg/100g &%+ Th % =
EDDBHE LT grass tetany ZREEP I IO MK NOIEREET BT 5 LHEOE
TBEIBEDTEVWE WbiThiXbitv, 202 LR OB ELBARINFET
Bolel EERMLT WA E VLI, T LTZhIREDELEESL VB US LLET
S grass tetany HFROKEHBERNE k-t Bz b5,

DEBECGAOEH THLH, HHOLEREE, BRMUNESE, AOEBBREES
FVBEBRERIKEENER ThH- THERME L MgO & LT 10mg/100 g LU T D
& i3 grass tetany SR TIEADHBH L2 X 5,

5) grass tetany REMR(ICH T BAMNFOELTBAREDHEE

CHhETORBOMEPELEE, BE, ENBSIVIBEOEE, Hm MEAKE
LOELEEE D balance i D\ THRET L, grass tetany BADKERERO—OIL
THIEH S XOBREDOELTRRCH D LWL nETtotc, T2 TE, ZhETHLY
PO TERR B R AOE +Fl HEROE TFieowT, Fig. 1 iz Li Kemp Ho
WMEXEBE LT, Zhi grass tetany K- LML NFEOHERILED L 5%+
BERELBEOHEAGERSIVELRBOH RO LWANMEOE L BRERVHEL
o XDRRILFig. 50X 5 ThD, Tisdhb, grass tetany £FEE () O5BE 1 »
HEUADIF WA MEZLIBY D OW A BES 8Tke® L LIt EREY VI L LD

R
s
(g

109
[

+
8
I

o]

|
1 I 1 11
4+ [
=0 } 11 11 o 1 Hooom
-10 — ‘
) - :
1

+
8
|

+ +
5 3
1 I

presumption value of over or lack of
magnesium with lactation Wagyu.
+
=
>

—40— . ' ) .
milk 8.7 kgfday at milk 8.0 kg/day at milk 6.8kg/day at milk 4.7 kg/day at
—50 L— within one month within two month within threce month within six month

% after a farrow after a farrow after a farrow after a farrow

R cer  MgO content, Kemp's data, MgO absorption  weight of intake
PfeiS“l’:“P}‘(l‘.lV;T‘lc':u::f :‘x:l: :M{V value in animal o x fo!age per ,df}i B
o ulactontim;g\v;xgyu weight of magnesium in the milk per day

Fig. 5. Presumdtion value of over or lack of magnesium with lactation
Wagyu in the farm of frequent occurrence grass tetany.
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FEHT<AFA3TY OELNRR LTz &iifeh, ThiwaA$EL1214mg D5
H 4499 mg/ HEYBARR LI Eicied, AL, ZoHEMECIBEOHRFCINELREL
BIHBECA TV, —BICAEHIH LWIERARBLZERTHEALRD S Evbh
TWBT EnD, TORRULEELRBEOEEEE - THFCHB LILEEZOR S,
DX S IHERIE, T hdl grass tetany BRAEFOMBFPELFENET LW L E
HETHIOEE2LNRD, ZLTHREL 7 BHUANORMBKADOIERERS 1) 0%
RE=AF A6 OEFELRRRE LT Eidis, Zhick LEMEADIERS:EZS
D) DFFULT T A 109 Thote, chHR2HABDOFRTIELHY hOWHES80ke &
LT, grass tetany &REE () 0F it ~4 + A 29%, FEHWEAOEREES D o%
=4 +29%, ABENAOEREEZEOFZNIZS S A 12T% THY, ok#%3 »AE
TRHWARG68kg L LT, FhEh~AF7A1TY, 75ATH BIOT 5 A161%, 4k
BE6HPABTR1IEY Y WAEATkg L LT, WThOBBORELL S TALILY, £
hEThFh752A14%, 73 A53% BIVTFRA28TY% D= 7%y ABRRERH
EINI, TOT LML grass tetany HEREFOLIILIBAADZ LRMEADIERLE

presumed value of magnesium absorption for animal
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Fig. 6. The variation of K/Ca+Mg (me) ratio and N content in
the DM of the forage with the improvement of fertilization
elements in the forage and the presumed value of magnesium
absorbed for animal.
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BHOELINLYOELRRR LT IcbD T IR, KB ORMRADIERER
HAD B TIEEFAEDO6 » AR H 5 1975 F 12 At A » T grass tetany DF4:
BRTW5,

DEDZENnbREOEFLRRIILE - BB IOREOBE LEEBETIC L - T5I &
BIh3ET T, FEFAOELFIARDE TR IS HRALEC I AELERE
DERNKERBERTHHEE2ORS, LELIhRRBEACKTAELFHEO
BALE L DOBIFC OV TOHRMIEIL Ly 5 SARThRTWEW, bhbhizzhiT
DO—FEDOBE LS E tkJD K/Ca+Mg (me) ratio, K+ Na/Ca+Mg (me) ratio I8 L ¥
K+Na+NH,/Ca+Mg (me) ratio /s ERFZRADOE L FI H R L Z0BEFIs X O AT
BB LETHEIrR IV ARE{EETHAHLTFHALTVS,

DEDHREZSELT, FEDIL, Ihh grass tetany LREFH LKEFOFH
+E&EYHD, K/Cat+Mg (me) ratio #{E T IR 2D DORIBIEEL T, 2¥FRED
BRI OWTHREHT 5,

6) WEMRE (CHSHEDER balance DL &ML D grass tetany DN E

197555 TANHL6A BT TWARAIC grass tetany 23R4 Lichs, hait

B, Bk XIOHE L OBHEIC OV T O - .
BRAMBO L5 Thote, FLTIRIRM = o f " L
ST R0 X grass tetany % R D 1975 f:':g 02 _ o ] .
FTAEEBCH L TELAIK 30~50 kg ¥ g“g :“HI-{ —HH i

L OVERBEIE 30kg/10 a B Lic, ¥l 1975, Jun 4
DOBLED 1976 5 A L A d AHEOM BA
Tote, FOKE, 1976 £121T grass tetrny =i

—]
| —
——

I
=)
T

DREGEEL ok, ThRI9T646H 3o a8
BT % il XOBE DWW TRES L7cks gg U4
g [ | J N — _‘ _____ - - -
RILFig 68 X0 TOL5TH5, Kemp b 5 | Sl
E [}
243 K/Ca+Mg (me) ratio Ok (T grass § i L]
tetany D FABRE DT LEHEEL T o i
I
B0, ThAEEsET X 5 HED Z O ratio ! i
I
13 1975 52 6 B grass tetany % %iE¢ 3.10 225 4 =me '
) . i Fig. 7. Thev ariation of MgO content
491 TH o Tcd D3 1976 5F 6 A 1213 0.89 £ in the forage and ex-MgO content
5345 T TR HETFT LT3, ¥ 7 Kemp in the siol with the improvement

of fertilization elements in the

BRI TRBOELFIHRXET RS L Wagyu farm.
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LTWAHAREZYHOEESEIIN & LT440 225 510% ThH-Tcd DAt 2.34 58 3.74
FTCETLTCVS, FBREZHPOE LS EIIMgO L LT00825 0.25% TFH
014% TH-7cb DA 014 525 029% FTHAL, F#H020% Lirote, FRBERE
+EOBBEME LS EIT 19754 6 A D grass tetany 25 F iz MgO & LT 4205 84
mg/l00 g &+ Th - 7o d DHE L DRIEIC X » T 124 55 38.0mg/100 g &4 THA L
foo THRDLODOLEE LOKEDOELID grass tetany DFEAEINEEL Ir - LER O
TRHTHEDEDI I THD, Tibb, 1976 FOREFELEEIT 1975 ED0Lhic
5t LUEH 43% BEOKEBICE LT D, MgO & LTFEH020% T, = hid Wolton® D>
5 grass tetany P IET 570 033% U EETHZERET LW ETAHEVITZE X
Euy, KEERN O K/Ca+Mg (me) ratio 2307 DET Licz &, ¥ BEFOERS
ERpERVET L i EnD, FEDOFLFARE X4 4EAD condition 23FEL
To728iT grass tetany B3R4E Lish-lctEzxbh b,
PBEoz &ht, WAMED grass tetany & 13, JERk L OCHE ORI OWT
MiETH Fig.8 LD X5 Ths, Tihbdb, MERBCRILEAILEMFELOREKRH
grass tetany % R4 X, ELIEE OB T grass tetany OFEXET ERIDTH S,
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Fig. 8. The relationship between the fertilization history of inorganic
elements and the grass tetany occurrence for the Wagyu in the
farm, Shimukappu-Tomamu area, Hokkaido.

DlEDZ &b EMBECRT 2MEOEBEHER L, grass tetany WO REXF D
T DI E DX BB L URB DR b X THE AN O K/Ca+Mg (me) ratio 1% 3.0 LA
T, WEHZHFOE LSBT MO L1 T033% L, £EHFEBINELLTEXE
30% LT, # L CEHBOBREE 813 MgO & LT 20 mg/100 g %4 Fickir+5



BRI 31T B R balance T AR (£5H) 303

CENEBETHDHEEL bR, ok grass tetany OWTURHE, BEEH DR H
RELhDELZATHD,

IV. #& E

Grass tetany fE (F14) #EIREBKIC KT 5 13 - B K3 L O E D # balance
EOWTHRE L, TOFKRILUTOL5THS,

1) BEFEFIA 287 B 5 B 22 TAAS grass tetany Ihshroto, =0 5% 12 B3 5E B
L7z, £ LTE D 10 B 25% Bl 4 200 ml o 1~9 Bl DEGHC X b EIE L1z,

2) EEfMFmMEPOELEGEIT Mg & LT 228~261mg/dl fiETH - cDiext L
grass tetany FRIEFA D F L 1.23~1.43 mg/dl MmiF & B2 o te, Eloo MBSO
B 4Hc X b 1.90~3.30 mg/dl (i ¥ THIA LEIE L,

3) Grass tetany D% % LA B OK E kP30 K/Ca+Mg (me) ratio 1 3.10~
4.91, grass tetany 23BH TRE LIFFRB O LT 4183~582 L\ TFhi FEh -1,
THIZL BHKSD grass tetany DR Ligis o 7250 4 B0 L Hi2 299~359 &%
B o T,

4) Grass tetany RAEMAFRFOBELY P ME &R K0 & L T370~620%,
ERFEIIN &L 1 T392~530% Th - feoicxt LELEEIZ MgO & LT 0.08~020%
TTI 8B Enote, TR OREFAFREOMBEARF IVE XS BIIL B IE
{, HELERIX025% &h7shEh o1,

5 —J, Thl grass tetany F&AIMIK D 536 ha D B 2 e 5 U 1971 E 5 &
1974 £ E TO 4 D ERITHEA SR IEHEFREIZ N & LT5L1ton, BRI P05 & LT
26.5 ton, MEIT K,O & LT43.0ton, AKiL CaO & LT 185ton TH A, HLOE
ARFETH T, FORKR, LEFROBEHRMER 4813 MgO & 1L T42~84mg/100 g
BEEE{Eh oo,

6) LIEDZ &hb ZhREMICH S hic s B8 1~2 5 A LI O W #Lf1 1238 I
BED Mg FIAER S LOWIFO Mg ENOHE LTHH 30~37% © Mg REx 7L
Twiehn Bz bhic,

7) Grass tetany ZFRHE O 1975 F 7 A 563 £HIK 30~50kg 38 X OHARBBEAE 30kg/
Wa%kEA LI, TLTREIM6ES BRIMEHALIzE A grass tetany ORI E L
frotee, 06 A AT K E o K/Cat+Mg (me) ratio i3 0.89~3.45 & £\,
REZMhLEHEEL N & LT234~374% L& o7, FlBED KO & LT 1.90
~430% ERRET Lz, Thic UKREE MO - & &1k 0.14~029% F CHAL
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2o FLTZRAKRESHE L HOBREE L EEI12124~380mg/100g T A LT
Wiz,

8) LEDZENLEMBECKTHTFORELHEFE L grass tetany "ORFXL
FHIDIIL, WEOXRER IORBORFENILZTHE KA D K/CatMg (me) ratio
30T, KEEWHOELEEIT MO L LT033% Lk, £ERIBIZ30% L
T, #LCLBEoBHREELEE I &3 MgO & LT 20 mg/100 g 8+ LA ko
THENEETHD LB DII,

HEE ok, AMRCEITZEZFOLES LUME O IIHEILGE—BERMD 3 X
BREYRAAYBEFHAH=ZREROC I, ZCRELTHELIVHELZERLET,
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Summary

Because of the importance of efficient management of mineral nutrition in
grassland agriculture, as a 5th step in our series of studies, we conducted a case
study on the relationship between the grass tetany outlreak of Wagyu (Japanese
indigenous cattle) and the inorganic balance or imbalance of the soil, fertilizer and
forage in a Wagyu cattle farm.

A summary of the results are as follows:

1) A grass tetany outberak was found in 22 head, in a herd of 287 head in
lactation Wagyu cattle in the Shimukkappu region, Hokkaido from Feb. to Jun.
1975. 12 head out of 22 cases succumbed and the remainder were cured by 1 to
9 of injections the 200 ml of 25% magnesium sulphate solution.

2) The magnesium content in the serum of grass tetany Wagyu was 1.23 to
1.43 mg/100 d], this recovered to a level of 1.90 to 3.30 mg/dl by magnesium injec-
tion, and the Wagyu was cured.

3) The K/Ca+Mg (me) ratio in the forage showed a high ratio of 3.10 to 4.91
in the Wagyu farm in areas of frequent occurrence of grass tetany, and 4.13 to 5.82
in the Wagyu cattle farms in the Shimukappu-Tomamu region where no cases of
grass tetany outbreak have been recorded. But the ratio of milking cow (Holstein)
farms where no cases of grass tetany have been reported should a medium ratio of
2.99 to 3.59.

4) The content of nutrients in the dry matter of forage on the Wagyu farms
with no grass tetany cases and a frequent occurrence of grass tetany in Wagyu
farms from 4.40 to 5.10 and generally 3.65 to 5.30 of total-N, from 0.77 to 1.05 and
0.73 to 1.07% P,0;, from 5.40 to 6.40 and 3.70 to 6.20% of K;O, from 0.36 to 0.49
and 0.45 to 0.82% of CaO, from 0.15 to 0.25 and 0.08 to 0.25% of MgO. And the
content of nutrients in forage of milking cow farms with no occurrence of grass
tetany was from 2.10 to 2.95% of total-N, from 0.88 to 0.91% of P,0O;, from 3.50 to
4.20% of K,O, from 0.49% of CaO, from 0.25% of MgO.

5) The applied volume of fertilizer to 536 ha of pasture in the 12 farms in
Shimukappu-Tomamu area with a high incidence of grass tetany was for 1971 to
1974, 51.1 tons of N, tons of P,O;, 43.0 tons of K,O, 185 tons of CaO. MgO
fertilizer was not administered.

6) The soil chemical characteristics in Wagyu farms with zero incidence and
those of frequent occurrence of grass tetany was from 453 to 614 mg and from
453 to 554 mg of total-N, from 12.8 to 24.8 and from 11.0 to 24.8 mg of available
P,Os, from 6.4 to 25.7 and from 2.8 to 25.1 mg of exchangeable K,O, from 274 to
227.0 and from 35.5 to 275.0 mg of exchangeable CaO, from 2.3 to 6.8 and from 4.2
to 85mg/100g dry soil of exchangeable MgQO. And, the characteristics on the
milking cow farms with no incidence of grass tetany was from 206 to 282 mg of
total-N, from 15.6 to 24.8mg of available P,O;, from 4.6 to 21.9 mg of exchangeable
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K;O, from 259 to 302 mg of exchangeable CaO, from 13.6 to 24.2mg/100 g dry soil
of exchangeable MgO.

7) Where a 30 to 37% defficiency of the optimal amount of magnesium for
lactation Wagyu was seen, within 1 or 2 months the incidence of grass tetany
rose.

8) For the prevention of grass tetany, K/Ca-+Mg (me) ratio should be at least
3.45, at least 2.34 to 3.74% of total-N, at least 1.90 to 4.30% of K,O, with medium
values of 0.14 to 0.29% of MgO in dry matter of forage and exchangeable MgO
should be at medium values of 124 to 38.0mg/l100g dry soil. Approximately
60 kg/ha of magnesium (MgQO) fertilizer was spread on the pasture in 1975 in the
high incidence areas of grass tetany on Wagyu farms.

9) In conclusion in our studies of Wagyu (Japanese indigenous cattle) farm-
ing, it was noted that maintenace of K/Ca-+Mg (me) ratio at less than 3.0, MgO
at more than 0.33%, total-N at less than about 3.0% in the dry matter of the
forage, and exchangeble MgO at more than 20 mg/100 g in the dry soil is important
for nutrition of forage and health of lactation Wagyu, and maintenance of health
of lactation Wagyu for prevention of grass tetany.
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