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BEWmBAEIENLINEERBEROBERILEMCLEEMCIHMKRTE L, TORE
balance i¥ LZ2WIZEAR TR B b 5D, 22T, bhbhiiZ D43 balance %
HAET % fcd R balance DI RICEF L TEL, ZLTIhET, H1HZD 1 BX
OZD 29 TR LTI EO BB BRI RIS MEPBEAA O EH balance TR LT THE
COWTKRE LT, ZOMKER, BEC KT 5 EBERSBEOLHREIILIEOEBRIR
BIBEHETAZ E RO Lz, F08F 28D TR E A A DOER balance 0E B &
FEEIVFEOHBECOWTERYRAAR T, TOHKE, REOMERE XOFKECH
HTHLE—BCELLR TN AW KEE RO Ca/P (%) ratio i34 —F + — F 75 AR
RECORF L7 A7 747 7> DRIV EL, FIUTLEOE R O I TE
TL, BEEGRKOWMTHEATAZ EARBDLRI, ¥ Kemp 5% 23 grass tetany
REDORENLBERE LTWAME G KN K/Cat+ Mg (me) ratio (34 —F+ — F 77 2D
EWHENL, FEoBHBMEMEOHRICHE NI D ratioc 1ITEE o, Lad kemp 523
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FBERLESTEEULWEL LTS 10 BT AP CHIRES8LETHZEEHD
DL, LAL—=F7A77 A7 DZ0 ratio (ZILBOBRMEMEIHALTHES
LI2IEEFEDEEWHLMCLTEL, T LTIHREIHTIE, & D K/Cat+Mg(me)
ratio BT HME, ARKE LIOELOLERC BT 2 EFEMELR O BMBEHRIK E 4§
HOZThLDOEBERIETHELRPTILD, ThoBEROLEFC KT 2EN
condition & #{E AN DEME balance DRI OWTHE L, TOFEE, EMEE
KT ARBOBRELHFT LD, KEORENOATTHHEOME ZEZ KO & L
T 15mg, AKE&E#R CaO & LT 200mg kL U0E L2381 MgO & LT 20 mg/100 g &
+F 411 K,0:CaO: MgO TLl:10: 1 BELTHZEDNEETHS B2,
ZZTHENRZ h S O &R balance & HE—KE—FFICOWT, & ICEMBEE
5L OBEOKRNMTHRIAT 200, ETRIHEEBOALFOEBEEBALAN, Thi
BB R T ORE YR, F0 K/Ca+Mg (me) ratio, Ca/p (%) ratio 38 X Uf NO;-N
BREEIGFEREOBFEC OWTRH AR, MTRTOBELE AT S,

II. BREHFEOHE

1) \BERSOREEENOAF

HEMBEEREBRH RS OOLEE L ALN SRR R A 3 & 0 i & ED,
1974 42 3 AFE AR X A EMEERBOBAAELER L. MEI A, BAFAES]
HHNT THE D & ¥ balance DEL MBI EL T35 EE 2 bR T\ % grass tetany|
DEREXDOTE LU TRELFHATEMARE, REZHRER, AFHENERZE L
TR IVCERERTEBL EOBREYRF Lic, £ LTBRBOBREMOIES 2Bk b
lgrass tetany B 5\ MIZOBEMIE] LALhBEREMME L, ThbDF—2%F0
DD ELT, FRIERERDLERESY TR Th 3 EBEOM 6 BHLHME L, Zoh
HeBBIIORAEIANLD 1L AhTC2~3EE £ T B EBLYS BT LA HES
E, BUBREMR IOEBRHRE LKL THRELSOEER, A4K SmEmEE, #A
ERRB IORIER T ER >0 THERY»AEYER L., FREEIALBZAOE
BB BEBOFEL LY HER IOBER R LT,

753 1976 FI X FAMBRIC S W T RO FERORENF LI ET LTS E8%
ERE L1, TORAZOBECOWTHHAAELL,

2) tBHELXUHEORNEAE

PELBEOLERIUOWEIT19744 9 8 23 0, BicEE» - HEW TR L,

WERFIESES S L ETERREMO S S DM S5cm 2% L TR EDOI £ if
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ZHEIL, Thb3MEAOKREXELETIARE L, TEREHOKE ¥ 12w X
NIERER R ORERBIECE CTRIL, 2hd3HAEE3 AoKEY S
BTLIERE L, TSR MRt A ¥ 2B (v A L — o
) BHOVWThEhZh 3 8, MEISEX 10cm FTOH+XHERLT, £4+0FF
MAKREIAXAELRTIRME L, 20X 51 LTHRR LAKERE I L O LR
FHds X £ 8 Hefln 5 12 BRI LIPIC K9 400 km B 72 R 22 E R 5 (BIR) ~E5DIF - 7,
Z LTEBICHEL 80°C DBAZEBIC Ahl, Z OBEIEBRER KA CHE L,
FRLBIERTARZ LALE L, ChOHAM LAKES L0 +HBIT o X Dbt
gL,

3) kB

BEOSINILUT ORI X - T,

1) MEDOERROWEILI 7y L & — kD)D)

@) BEOHEBONTIXHEC L VIKILL, FDH 4 B Ko\ T Fiske-Subba-
Row OHE Htapk®®),

@) HEOME, AREIOELOWEIFECL VIRILL, FORMERC O
TIMBRREEDITED, BKF IO%E L3 EDTA B2 X 409 L7,

fo¥s, HBOFMIUTOHER X - .,

4) pHDWIERXY 7 A% pH » — x — ™

(6) Total- N DBEIFEIL: 2 ror L F— L gED

(6) H #hRELEEE OBPIE X Bray’s No. 1 ©F #:¥s X 0' Fiske-SubbaRow DY T I, &
ES®),

(1) BREMBORE IN-FERE7 v = v & (pH 7.0) B #MHEES X 0% % 294
B,

@) EBHEAKRBSIOELOMEXINERT ve=v A (pHT70) B ERX
OD'EDTA 8D,

III. EBRBLOVICEER

1) HHERCHEIIAFERRENSIUEERIEOEE

BB 351 % B balance Bl & OBIE O 2y TRENT 5 720, HEREIE < A
DEMBENES LICE AL B RYHER T2 MR AA RN SR E LT E b bIF, 19734
SAMEZAAR I HEWBESOBMRAELER L, FOEEZ OMIBROEME SIS
BOTHAFIERD X< b b WABBRERORENRDOh, LrbTECHI -
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Fofll 2 OMEMIC L - T2KE&EETRC LT, $Tihbbilsh, AMRKE, EiE
SREEIE, BEREFEE ¥ REIAEE LIRS Z B L, £LTZh
DEFROLHEH LT 8B LOBEM, TEOESH»D, ThBRERIV-ThOLELTVh
ARENETREERY RTCEREONEhol, T TEELIXIALOKRE
LT MEMREEERER] EMToZ Ll

SX¥RIhE TCOM XA X AHRAENDS, AFORITEERNIF LT
£ LT Wi & &5 h 5 REHLE b R AT SR B 351 5 1968 23D 1973 £ X TO
6 HEROIAMBEE, AR REMER S X ORI T RIEREREH T RE LT,
FOFERI2 Tablel DX 5 ThD, Thbb, OO HEFEEI 1968 £y
4100 THCH » Fod DAY 1973 FIiTFI 7800 BE L 72 b, = 5 #EM TS MBEEIIB X
F2fE i LT\, SRS X W H A EE R BT 1968 0 3716 {2 L7E
e 1973 I 7735 A LT B, S hbERROILFMBEICR T 5 RAERILS
I #100% FiETWTFhOEL 3 EAEBLERDBL R, LT AR DS HLORILAR
BESE RN 1968 4E1C 40 fETh o o b DA 1973 F1id 293 A LT %, Thik 1968
FER I RABERD 09% BETH- 72, FOBLEWCCHM LTI EIIITE
LEL, ThARERITS HEMTABECHMLTHDTH %,

Table 1. The transition on number of milking cow of diseases
investigated on kenebetsu area in Konsen, Hokkaido

1968 1969 1970 1971 1972 1973

Total number of milking cow 4100 5500 6200 6900 7400 7800
in kenebetsu area
Total ““mdb.er of occurrence 3716 6050 6309 6261 7473 7735
1seases
percentage (%) 91 110 102 91 101 99
Number of downer syndrome* 40 99 104 160 195 293
percentage (%) 0.9 1.8 1.7 29 28 3.7

* downer syndrome are grass tetany, milk fever and resemblance diseases.

FrTHOER DAL ORI REIERBEORERLIFEL LT, ThBERBROIREA
ERA Lic\ s 3RS DITHERERBLVS) BIOZhBMEROSRT HEES T
SRBIBL VD)) HHEL, FTFAL 6 BFOEARREOVWTHELL, ORI
Table 2 D X 5 TH 5, TibbI B HEEMAMIEREEBCEVTRILLE 1HL Y O
b 25 M T RS A% 0.81 258 0.94 ha/FLAETh b, (b IEkHiEF Bk ¥ X % 300 kg~400 kg/ha/
TR FEEREENE > RELTWRWZ ETHE, Thicxd LERBEO LI
Hhih B RS 0.52~0.72 ha/FL 4 CRI B BRTR/NTH B, FALFIER KA E
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Table 2. The genral condition on investigative dairy farm
and downer syndrome of cow in Konsen, area,

Hokkaido, 1973

number of

Farm division CUltivated _ dairy cow

occurrence milk
number of cultivated about production

downer syndrome acreage per synthetic per each

acreage

total milking heads i

(farm No) (ha) heads heads

percentage each cow fertilize cow per

Normal farm [T 30 92 2

as Non-
occurrence o 42 51 36
L]I[ 85 105 70

syndrome
Anormal farm (IV 49 69 49
as Frequent

occurrence v 27 50 35

for Downer
syndrome VI 34 65 48

1T 560 kg~T700 kg/ha/4 ¢ LB ER N
15 7b 126 RELICZ & Tho
72 THIZEIBE XL DB, 20D
L ERE R E I h BEC XS
LOCEHAEREREIHL» Tl
WA, ThbHDOZ ENBAF ORI
BIERHOSRT 5 BB I Brh#h
WA EMEE LR T, Bt
N E AR AL 0.7 ha/FL4 (A E)
BT o%BREHLEMBRERE L LD
TEMTER,
DEREELOT L EHERRLE
AERBCROCTHER LB LY
B o R balance & 4 DRI ANEE
EBREFEOBEC OWTRET S & &
T50, ¥THERRBREFOTE LR
THHRENLRE L, DT hd

n lactation year
heads (ha) (kg per ha) (kg)
0 0 0.94 400 4600
0 0 0.82 380 4120
0 0 0.81 300 4200
6 12.2 0.72 560 4450
4 115 0.54 740 4200
5 125 0.52 700 4520
C---normal farm as non-downer syndrome.
“x---abnormal farm as frequent accurrence for downer syndrome.
Ox value--Ca/P (%) ratio in forage
6 —
, x
1.40
o 5 |-
;D X
= 2.33
:
g 4 X
a X 2.46
- '1.47
2 R 2/
g W LLLLfRX N L
ol EEXTN
£ / 373\
7 /o ol
& o2 'I 271 ’
Mt $3.20 363/
16 \
1 NS
0 |
0 0.1 0.2 0.3 0.4

NO3-N percentage in DM of forage

Fig. 1. The relationship between the downer
syndrome of milking cow and mineral bal-
ance (K/Ca+Mg (me) ratio, Ca/P (%) ratio
and NO;-N content in m dry matter) of
the sorage in the dairy farm.

BEOEMTH DL O>NTRHNT A L ET 5,
2) HWEOEH balance SF 4 DRI REEREBMOBECDNT
BENSEEBICBCTER LK E D K/Ca+Mg (me) ratio, Ca/P (%) ratio 8 X ¥
NOs-N & & & A4 ORI ARREER & OBIFFIC DWW THE Lok Rix Tablel D X 5T
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Bole, AEDORITEIERFEDOI
EAERE L CES, Thbbik
REBBCRBTHHE AN O K/Ca
+ Mg (me) ratio % 0.99~3.30 T H
h, Ca/P (%) ratio 11 2.71~3.74 &
L0 BEEZyH D NO-N &
B3 0.062~0.132% O EHHEIC H -
foo & T ADNRILEEIE RIS F 2
BBl 5 BWE AP © K/Ca+Mg
(me) ratio % 3.19~5.50 iZ H 3£ LT
Wit, TRIMEFEOC LR L VELL
BWRT Tz, & ratio X Kemp
A% grass tetany A3 17% & R4 L
fo & 2R FEAENOK/Cat+Mg(me)
ratio 23 LA ETh- B E X R
TWA® Z TS HHA LT
Wi, FRESRBEBICKITAWERS
M @ Ca/P (%) ratio™ % 1.40~2.46
OEACHYH, ThIRIZEOER L
DI D ED o, UL BERY
1> NO;-N & 213 0.142~0.386 @
#ECHH, RECE - TR
DERMSD D E—BiBE2 5T
A EGYh NO-N 4 8 02% %
Bz 2b0r¥HADLRI,

®
5

N content* in plant

P205 content* in plant

FTTTTT] FTTTTTT

K20 content* in plant

MgO content* in plant CaO content* in plant

e

S oW AU O e

T T T 1
[alB]ciple]F]

abnormal farm as ferqunet
occurrence for dnwner
syndrome

normal farm as
non-downer syndrome

* percentage dry matter bases

[61H]1 ]I [K]L] A~L are 1aber

of sample

Fig. 2. The relationship between the contents
of each inorganic nutrient in the forage and
the downer syndrome of milking cow in the

dairy farm.

ThBoZ B E A ND K/Ca+ Mg (me) ratio DR 7 K & Ca/P (%) ratio
DETH XORMEESELAF ORIAERERHAEEORELBRO—DOTHHEELD
hte, FRZABREBRRICMZ T, EIULAEEBEFEOREDNAF OERN, ERLIOH
WACREL T D2 &b, A OEFEBENEE SR DR & KED Z b DR

balance DEL N EREZ kool &, ZOERBRIHATILDLEEEEINT,

LarLZo

SO NEEL O ERIBESEFX DN TRV TILIRBRA INAZ EXMETHAS S,
DEWR, DX 5 aER balance ¥R TAREGHOERES SR OWTHRE L
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o ZORRIFIg20L5ThHote, THhbLIFREBRC KT IHUELYPLEXRE
BIixN &1 T225~290%, BE& 812 P,Os & LT019~037%, MBEEIZ K,0 & LT
2.25~450%, FAKEEI1ZCa0 & 1T70.36~062% & LU'¥E LS 8I1T MgO & LT 024~
0367 Thotz, LTANLREBCRT D hoLEREEIL3.10~515% TRIEZED %
hEvEL, BBEE PO & LTi2023~045% TRIZDFR I h 2B\, MESE
K0 & LT420~620% TRIZBO LT X T T sb@mhote, IADERECHEKE
Bz CaO & LT034~056% CRiZEDTh X hRREL, FLEEIZT MgO & LT0.16~
025% THIZED LN L W DI DEWZ ERRED LI, ThHDZ &o bR HEERE
DEFET HEHOWE L Kemp 2 Wolton™ £ X 5 TREOHRED I X S AF| R %L K
TIRZEREIATVIEREEVNIRDE L, TLEEDIKEGAOIME AT
HEARBIVCELEEBMETTHI L2 T TREE Lic, Tibb, ThiSERESD
BEINEEENTISHANBRBIVELGENMET LTW5, Wolton 2 EEE
EREOWETIIELEEN Mg & LT02% kT MgO & LT033% U EXkith
(¥ grass tetany ORATERNBHDHE LTV HRLOENDRT, ThASFEEBOK
BREEPARBRL WD E VWL L), FRAKREELMEITEBLTIVSEEELZORS,
PlEoZ & EHEOEME balance ¥ T2HEOERES GBI LB x LB

6 —— | (O---normal farm as
H non-downer syndrome.
| X
& 5 H X --sabnormal farm as
g [ X frequent occurrence
e X for downer syndrome.
L)
2 i | X X
o
2 !° x
5 3 A e ——
g ) o oi
—s ! r=0.723
& |
M|+ o
s 1 9
S |
i
0 | [ ! J l
0 0.05 0.1 0.15 0.2 0.25 0.3
exchangeable CatMg (me) ratio in the soil

Fig. 3. The relationship between exchangeable K/Ca+Mg (me)
ratio in the soil and K/Ca+Mg (me) ratio in the forage on
the dairy farm.
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BRIhTIENEREOHEYZTHLDOTHE L3 T CRBEOLMC LIEZATH
%, XTT, 2ERIIABBEOEMTH 5B oW TRETSZ L& T 5,
3) TBEIUHEDMEHS balanace 2BET 3L HOEREISREAFD
BIFEEREICONT

T8k JOHE D& balance DRI DWW TRH LiERIZ Fig. 50 L 5Th 5,
A ORMAFRBIERBOIZEAERE LVES, ThbbEREABOLBOBRM
K/Ca-+Mg (me) ratio 3. 0.0 225 0.05, £REHFD L3 0.06 525 024 T THAL, h
MR O ratio DK 5 TR BLhEE AP D K/Ca+ Mg (me) ratio (3IETeE 15
T0.9972:5 330 T, HRBFOLNIL 31205550 F THA LI, FLTIhhLE
EHBEDOHIIL T=0.723 DEHBINES R,

Flozho o E L+ o K/Ca+Mg (me) ratio 558K & 3.0 LLF, 480 0.05
DT oBECERERED, Fthlbol ZARREBERHIH L CONE WD T &
MNTET,

DERZ HE O balance K BELX B IIFLTWBEADR S EHO pH B X
UEBRD SRV THRET 5, L0 HO-pH 5 XOEKES ST Fig. 4 KX O
SDESTHB, ThbbAF DB TEERBORE LI FEREEB L ZhNSHRE
BLbic HO-pH I1MEL, FERAEMTILE12 05 545 ThoTe, ZhIEK LERMOF
MIZSHIAEL 470, 495 DI DB DL, DO Enb, ZhbD:HETHEEH
EOTRRLTWBbDEE2 BN S, L8 o
DEREESERIFREBBOEE S BN B
Total-N & LT 390 2:5 530 mg/100 g ¥+,
BRRESE S B Bray’s No. 1 © FEK X
i P05 & LT 0.7 55 155 mg/100 g &
+, BN EEEZKOELTAES NG
125 mg/100 g ¥+, E#MAKEEIX CaO
ELTB40M S 2620mg/l00g B+ X 08 |
BEMHEELEE 1T MgO & U T 4.0 »5 24.0 H H
mgl00g L Thot. CHERLEER  (hpp RREDET
BIERES EES O HOEHRE BT 390 > normal farm abnormal farm
5 880 mg/100 g & +TF AT ZE D Fh I pondowner syndrome o amney Ceounrence
DEDVSORED SN, HHEHARaR T & P vale in the soil of normal
13 1.05~105 mg, EMMEME ZEL 8525

6.0 —

55—

Hz0-pH of the soil
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320mg/l100g LI HEL, RIED
ZhIvrkhEubornibdbbh
fo, BHAM A K4S B 35.0 225 756
mg TRIZEDTh X T 551EL,
Bk E 4812305 5 180mg/
100g % L TCRIEDOZTR X h2sieh
Bz &R@dbhl, Zhbol
ED DI ORI TR IE R #E & R
BEOLBIFREREDILN
H,O-pH i3{&<, ERBITMES
ENELBEREB IS L EENE
TENBSE Mo, BT
OEFIEEIW O BEOER NS
DEFIIER, BBSIOME, b
BWVITER R I OME O RO F o3
—B{LLTHR D, HEERRELER
THERBEE, #A, ARLEDTE
B REM W E O Lic s &k
BEAE P sTcEWIEER DA
BEOHRE—FH LI,
ZDH®I9T64E, ThE TOR
FEREEN TS X 5 A4 OREIL
TEIERFEDORERNELIETL
TESNRHEE L, Z0EBRRT
% A BERE R R & A4 ORI
IiE 5 B R A BoHBIL Fig. 6 O X

Total-N content
in soil
(mg/100 g dry soil)

*......Standard level

available-P20s
content in soil
(mg/100 g dry soil)

in soil

ex.-K20 content
(mg/100 g dry soil)

in soil

(mg/100 g dry soil)

ex.-CaO content

)
S$3 <
%.E g s
5 %,
(a[e[coe]r] [ofnfi]s]x]s]
normal farm abnormal farm
as as frequnet occurrence
non-downer syndrome for downer syndrome

Fig. 5. The relationship between the level of
each avirable element in the soil and the
downer syndrome of milking cow in the
dairy farm.

5 Thotc. Tibh, HWHEHEZRENER, BB IVOCNEDOLDLE, FLIhZ
FIROZDGE NI TSI FORIARIERIRBER 21973 Fiiz 11%, 1974 17%
BIO1975FERIL36Z wdbEL T, L L1976 it % MgO & L T 20kg/ha
FIO1976 Ficiz 48 kg/ha B Lz, = OF LA OBE IS ORI NRERE KA
DRAERIZ A% CHBLTD, & ORE EABOSRESO A ORI RHEERIAE
EEA—DERTHHENI LR TERCHEBRI LT HNLBIER—DIDEELLR
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“3

g

fertilized kg of inorganic
element per he
' T T T T T 1T 71771
percentage of downer syndrome
in milking cow

Fig. 6. The relationship between the ferlization history of
inorganic elements and the downer syndrome occurrence
of the milking cow in the Dairy farm, Konsen-Shibetsu
region Hokkaido.

7o Lo TR OAF DRI RFRIEBRFSHZOKXERBERO 213 LEH 5\ 2 EH
JEROEFR B LOMEOBEC L, HFLERORBZIIREDELFEREEDTED
ZVIERB LOMEDOBFNCH 5 EH balance DELhICH B EE L Hhi,

PEDZ &, BEiBEEC KT 518 XU E O balance DELh & FLAEER
EORICBD TEVEENZED bhic, BAEMCHEOER, MERRLRLL L ARE
IOELHNHENS {, BEAEA D K/Ca+Mg (me) ratio 733 & % 3 LA, Ca/p(%)ratio
27U ERS OB EES b NO-N S8R 02 LT 0L XH 40y FEERBIIR A&
Lishotz, &Z2A2, LEOEHR, MEREARIDLELRPEL, BEAND
K/Ca+Mg (me) ratio 3 3~5.5 L <, Ca/P (%) ratio |3 1.40~2.46 & 22K, L X2
BEZYH NO-N & BH 02 iz 0386 12 b5 & XA 4 ORI ERERRENS &
LTwie, % UTEIUNHIERIEN 377 L4 LB TIHhEm~E L2 HT 5
LRIV EDORERIZAZ ETHA LIz, 2Oz EnbEMEET KT 2 &R balance
PEDTEHEETHAZ EVEREIRI,

IV. # E

+ ks L O E D K/Ca+Mg (me) ratio, Ca/P (%) ratio 3 L ' NO:-N 4 & L 9. 4
BREOBFECOWTEMBERS L ORI TRFE L, FOBREIUTOLS T
5,

1) HYIN BT K X It} 5 .4 ORI HEERBE DR 4 Rkt X 4 thc 1968 4
CHRABBED 09% ThHortcd DHBEABEML 1973 112 3.7% 1w b L,

2) BIMINEMERL R XZ 07 ha/F 4 1BEUTOLEHE MBS RS 35\ T4
D 10% P BRI ANREIEBRREDORAERLS iz,
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3) BEHHNDO K/Ca+Mg (me) ratio 138 X% 3 LU, Ca/P(%)ratio 1227 k%
LOHEZYH NO-N G813 02% LT &L ZAFORINEERBEORE ZEDLN
Ty tond, HE ko K/Ca+ Mg (me) ratio 238 X # 3~5.5 £ &<, Ca/P (%) ratio
12 1.40~246 & HEHE & SHAFORUTRERHLEERH Lic, TOLERERZYF
NO;-N & &3 0386 1 b3 L7cd DARD BT,

4) A OBIUEIERMEORLE Lis 250 +#13 HyO-pH 415.12~545 TH b,
EERBS JOESENEILREL, BREGKE XI0E £ 4 813 CaO & LT 84~262
mg/100 g &4, MgO & LT 4~24mg/l00g B+ Th o 7e. Zhicx LERRLRESD
313 HoO-PH 534.70, 495 0 3 03B b h, 2BR B IV EBEEEME S B HENS
<, BEEAKB IOELERITCa0 & LT 35.0~75.6 mg/100 g 1, MgO & LT 3.0
~18.0 mg/100 g ¥4 & iz © Alshs » Tz

5) 4o K/Ca+Mg (me) rati & K &EEPH D K/Ca+Mg (me) ratio DRENICITA T b
BOCHEBERZRD bR,

6) RIEBHERBOEC TR FORIAEERBEOREINE AWM UK E TS b
RELTCORIONEL B EMANEAT A LTI - THDORERIZAYZ FTET
L7,

7 BEDZ Ehb, EHBECRKTHLER X OREAKR DO ER balance DELILL
HAFORIUTEERBOSRLBEDTEHVEENRS L LD LHEFE IR,

HEE AWREERTHCH ) THIE VR W EES, Bl XCEEAED
BT LROL XL VBHFERLET,

X [
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Summary

Because of the importance of efficient management of mineral nutrition in
grassland agriculture, as a fourth step in a series of studies, we conducted a case
study on the relationships among the levels of available elements in the soil, K/
Ca+Mg (me) ratio, Ca/P (%) ratio and NOs;-N concentration in the forage, and
milking cow (Holstein) diseases.

A summary of the results is as follows:

1) The Downer syndrome of milking cows showed an increase from 0.9% in
1968 to 3.7% in 1973 in a total number of milk producing cows in the Konsen-
Kenebetsu region, Hokkaido.

2) This Downer syndrome was of a frequent occurrence on crowded dairy
farms where the pasture plus arable land per head of conversion number of
milking productivity was less than 0.7 ha.

3) The minimal mineral balance in dairy farms for normal health of milking
cows should have a K/Ca4-Mg (me) ratio from 0.99 to 3.30, Ca/P (%) ratio from
2.7 to 3.74 with a NOsN content from 0.06 to 0.13 in the dry matter of forage,
however the mineral balance in the farms where a frequent occurrence of Downer
syndrome of milking cow is seen showed a K/Ca+Mg (me) ratio from 3.17 to 5.50,
Ca/g (%) ratio from 140 to 2.46, NO3-N content from 0.14 to 0.38% in the dry
matter of forage.

4) The content of nutrients in the dry matter of forage for normal health of
milking cows had a total-N percent of 2.25 to 2.90, P,O; of 0.19 to 0.37, K,O of
2.25 to 4.50, CaO of 0.36 to 0.62, MgO precent of 0.24 to 0.36. But, those in farms
of frequent occurrence of Downer syndrome had a total-N percent of 3.10 to 5.15,
P,O5 of 0.23 to 0.45, K;O of 4.20 to 6.20, CaO of 0.34 to 0.56, and a MgO percent
of 0.16 to 0.25. This forage was gramineous only in the experimental pastures.

5) Each value of the soil chemical charcteristics for the dairy farm for normal
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health was HO,-pH from 5.12 to 5.45, total-N from 390 to 530 mg/100 g dry soil,
available phosphate (P,Os) from 0.7 to 15.5 mg, exchangeable K,O from 4.5 to 12.5
mg, exchangeable CaO from 84.0 to 262 mg, exchangeable MgO from 4.0 to 24.0 mg
in 100 g dry soil.

But each value of the characteristics for dairy farms with frequent occurrence
of Downer syndrome was H;O-pH from 4.70 to 5.42, total-N from 390 to 880 mg,
available phosphate (P,Os) from 1.05 to 10.5 mg, exchangeable K,0O from 85 to 32.0
mg, exchangeable CaO from 35.0 to 75.6 mg, exchangeable MgO from 3.0 to 18.0
mg in 100 g dry soil.

6) In addition, the K/Ca+Mg (me) ratio of the forage was relative to the
exchangeble K/Ca+Mg (me) ratio in the soil with r=0.723.

7) The rate of incidence of Downer syndrome decreased from 36% in 1975 to
4% by 1976 an addition of magnesium fertilizer to the soil on dairy farms in the
Konsen-Shibetsu region.

8 In conclusion of the study of grassland dairy farming, the maintenance of
K/Ca+Mg (me) ratio at less than 3.0, MgO at more than 0.33% NO;-N at less
than 0.20% in the dry matter of forage, and MgO at rich levels of more than
20mg in 100 g dry soil is important for the nutrition value of the forage and
health of miliking cows, and maintenance of milking cow health as a preventive
measure of Downer’s syndrome.



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13

