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Development of PC-software “AMAFE” (Decision support system for application of manure and
fertilizer to grassland and forage corn field based on nutrient recycling)
and extension activities for its users

Teruo MATSUNAKA, Toshiya SAIGUSA, Hiroyuki SASAKI, Takehiko MATSUMOTO,
Kazunori KoHYAMA, Akihiro FURUDATE and Shu MIURA
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Perspective of dairy farming from the aspect of land use:

A trial calculation of area available used for forage production
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Can animal manure increase the availability

of phosphorus for the plant in acid soils?

Vitor Akio HASHIZUME* * Teruo MATSUNAKA*

Introduction

Phosphorus (P) is an essential nutrient for the plant.
Application of P in acid soils, with conventional methods,
can be easily fixed by iron and aluminum present in the soil,
turning the nutrient unavailable for the plant. It is usually
said that application of P with animal manure can increase
the availability of this nutrient, caused by chelation of P
with the organic acid present in the manure. Also the
application of lime can increase the availability of nutrients
for the plant. The purpose of this study was to evaluate the
effect of animal manure -applied with phosphorus, with and
without lime, on the availability of P for the plant in acid

soil.

Material and methods
The experiment was conducted at the greenhouse in the
Rakuno Gakuen University. The ‘cumuric Andosols
(Nemuro Shibetsu soil) was selected for this cxpcrimeht (pH
4.5). Comn (Zea mays, the variety New dent 100 days) was
used to test the uptake of the nutrients. The treatments
evaluated in this experiment were: Control (C), manure +
phosphorus (P was mixed in the manure and then applied in
the soil, M+P), manure and phosphorus (manure was mixed
- in the soil and then P was applied, M and P) and chemical
fertilizer (after analyze the manure, the same quantity of
NPK derived from the animal manure as chemical fertilizer
was added to the soil, CF). '

All the treatments were tested with (lime was applied to
achieve pH 6.0)" and without addition- of lime. Tree

repetitions were made. .

. The corn seeds- were sowed in pots containing 2.3 kg of -

soil. Water was supplied every day to achieve 60% of water
holding capacity of the soil. The quantity of manure used,
was 285g of anaerobically digested cattle slurry (ADCS) per
pot (for the treatments which manure was used). This
quantity was determined, after analyze the manure, to add a
quantity of nitrogen equivalent to 0.5g of NH-N. The NPK
present in the applied manure’were converted to chemical
fertilizer form and applied in the chemical fertilizer
treatment. The phosphorus applied in the treatments was
equivalent to 1.0 g of P per pot.

*Rakuno Gakuen University, Ebetsu, Hokkaido, 069-8501,
Japan

B BB K (069-8501 VLRI TH SR S#KHET 582-1)

Plant height, number of leaves and chlorophyll "were
measured on 32 and 54 days. After 54 days the plants were
harvested and separated in leaves, stem and root. The parts

of the plant were dried, weigh and aha]yzcd.

Results and discussion

The treatments with lime had the pH increased to about 5.8,
except to the chemical fertilizer treatment, which had a
lower pH (5.5).

The treatments that received just ADCS and phosphorus
had the greatest growth. The phosphorus application method
did not have significant difference between them. The
treatments which received lime, had lower growth
comparing with the treatments which the lime was not
present (dry matter weight results: C 3.3g/pot; C + lime
3.5g/pot; M+P 62.9g/pot; M+P + lime 40.9g/pot; M and P
58.9g/pot; M and P + lime 45.4g/pot; CF 27.1g/pot; and CF
+ lime 21.7g/pot). The content of nitrogen and potassium in
the plant and soil were equivalent with the treatment’s
growth. Calcium and magnesium in the treatments which
lime was applied had higher values.

With these results we could verify that the P method
application did not showed statistically significant
difference between them. So the phosphorus applied mix in
the manure and mix in the soil after the manure was applied,
did not showed difference in the phosphorus availability.

The other result verified was that the treatment with lime
had an effect of decrease in corn growth for any reason that
we could not explained. Deficiency of phosphorus is a point
that can be discard. The phosphorus uptake rate in the
treatments that did not receive the lime was lower, but if we
analyze the content of phosphorus in the plant, we can verify
that the plants could uptake the nutrient in the same intensity.
So the phosphorus nutrient was not a limiting factor in the
plant growth. ‘

If we analyze the data from the nitrogen present in the
plant and soil, we will verify that the nitrogen also is not the
reason why the treatments with lime didn’t have a
reasonable growtli. The content of this nutrient in the plant
is the same case of the phosphorus. The. treatments which
had a high growth showed higher levels of nitrogen because
they uptake more nutrient than the treatments where the lime
was applied. But if we verify the content of nitrogen in the
plant we will see that the plants didn’t uptake the nutrient,

even the nitrogen was-available.

Conclusion -
The P application methods did not affect its availability for
the corn uptake and growth, and treatments without lime had

greater growth, and the reason is not certainly explained.
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Reduction of horizontal moving nutrients from sloping
grassland in buffer zone.
Osamu Sakai , Toshiya Saigusa
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Fertilizer Management of Grazing Pasture for Lactating Cow
Based on Nutrient Recycling
Toshiya SAIGUSA - Yukiko NISHIMICHI -

Shogo OTSUKA and Kenji SUDOU
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HAE % » &2 8 TH 2 #F#) Kamikawa Agricultural

Branch.,Hamatombetsu,

Experiment  Station, Tenpoku
Hokkaido, 098-5783 Japan.
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% BT %7 4 ) National Agricultural Research Center for
Hokkaido Region, Memuro, Hokkaido 082-0081, Japan
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Effect of digested slurry application level on sward structure,
herbage production and utilization by grazing dairy heifers.

Makoto TAKAHASHI * Yoko MORIMOTO * Tomomi MATSUNAGA
Koichiro UEDA ¢ Hiroki NAKATSUJI * Seiji KONDO
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ETZ2 b7z bTEEMENRBR I,
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Effects of amount and time of digested slurry application
in the previous year to meadow

on dry matter yield and silage quality.

Yoko MORIMOTO - Tomomi MATSUNAGA *
Makoto TAKAHASHI * Keita SuzuKi1 * Koichiro UEDA -
Hiroki NAKATSUN * Seiji KONDO
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1372<. FRE, 91 L —JEbHAEOHEME E DI
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OffR 055K 1.0ffK 158K 208K 305K

pH 396 390 420 430 444 474
ZLER (%FM) 1.08 187 068 052 036 035
FEES (%FM) 035 028 055 058 026 0.65
FaA B (%FM) 000 000 000 009 010 0.17
FAER (%FM) 000 007 007 029 097 033
VBN(mg)/$&4100g 16.8 16.0 21.2 30.8 429 69.7
V2-score 96.1 936 912 701 524 550

K2, YAL—C (& - ¥ - FRHLE)ORBRHE
OfEX 05K 10BK 158K 20K J0BK

oH 396  3.81 386 400 460 423
LEE (%FM) 1.08  0.76 113 143 039 1.10
B (%FM) 035 019 013 053 041 081
TaEH 2 (%FM) ‘000 000 000 000 013 0.18
BREE (%FM) 000 0.02 0.05 0.04 0.96 0.02
VBN(mg)/$i&##7100g 16.8 16.6 16.6 26.1 442 430
V2-score 96.1 983 960 928 506 859
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Effect of potassium fertilizationon forage quality
of timothy (Phleum pratense L.)

Hideki Okamoto = Akihiro Furudate - Takayoshi Masuko*
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ThY, K F BN THEMO6EIL EE EDEE
HEETHD, ITEMBHEEOBRE T, B2
BV A V—URBICEERKAEEE (WSC) &
DAREEMBRDENTEY, HELRINETESR
M & AR OBRERE L, EREREEORMIC X
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DF Y MEEEIEX 0 (MR, 7.5 GEIRZEEDYE), 15
(MEABAZEHE) | 30 (HEFRAZHED(E) kg/l0ad450LFR % 5%

FEL., TNLISMZESE 16kg/10a, U B 6kg/10a % %

NEhEE 4 ATE) & 1BEREIC2: 1 OEETH

E%4T-> 7,

INEBRER TY L20MoBEREIRIL, Fritsss A
WCA TR B - HPES HPLCTRIE L, £/, &
B R CRRIL 3B 2 BV T WSCEERBHR 2 (ND
F. ADF, CP, CA) &Ix7/V (P, K, Ca, Mg) #HIEL . &5
NIIAGNLDEPLIRTNAT R B LT, Fi2. 200
TEDH LRI K575 (NIRS) CTDNZHEEL =,

B B RERBRE RIS (098-5738  HC AT
IRTEBIET %k F 8-2) Hokkaido Prefectural Kamikawa
Agricultural Experiment Station Tenpoku Branch,
Hamatombetsu, Hokkaido 098-5738, Japan

*HOTBE AR (0992493 MBEMHF/IK 196) Tokyo
University of Agriculture, Abashiri, Hokkaido 099-2493,
Japan

£k 42 (2008)

BEPLUER

FERIX TDN 2B\ T 2 FEMOFEEE KD, Okg
RO EIX 807kg/10a & MDA IZ A~ KD o T2
2, FOMITVFIE 900 ~ 1000kg/10a TH Y . BE
WHEAE L CHNBIRIIRWEEB X b,

WSC i3 1 FE T 0kg X3, DL XIZ RV ME
BB R LN, OMITHRRERIIR NPT,
T, BEE - TEECEERRBWV kRN I L=
—ABEWMEMRICH o2, B U REROERIZEER S L
otz (F 1),

DB SOV TAH S & ADF Tit 1 FE, NDF
Tid 1, 2B/ T 0kg X & 30kg KA OQIRKIZ T
EFFEL, AV EEIBESEL LI E2EMARL
=28, % DO— RS T IXARE R EIAIT R D o 1o (B
2), &iE LTH VEIEDOREBIIERBEOKEII LA
DENEVHLOTHHT,

IRTFAZDONWTHB L, HUFEEESHEL 3 &3z
1. 2 FED K §EPHEMLE, TRl Ca, Mg &
BIIHAEmEZRL, 2 Ca 3R 2 BHEIZBWTHE
LT, CalP ITIC 2BEIZBWTAH Y KiEEDHEM
IHEWEAD L, K/ (CatMg) IZEFLETH U ER DO
VML, 30kg KT 22 #R&EL< LAY, TR
SNNRTGUARBE LI LD, BRI Y BRI
FLLANEEZBNRD, (E&3), ‘

UEDZ e, 7V EIEEOHEMRFECRIETE
FH LT, BERRS~DOEEL/NEDo7fhd, IR
FNNTG U RIBALT B EBHALNM T,

£ HUERERNFE—OWSCEREZEHBERICSZIEE.
AEER BE wsCE R #1HES ; (mg/FW100g)

(kg/10a) (DM%) 2ILOF—=Z FILa—A AH/O—A

0 1 109 569 1537 125

2 6.8 707 1364 172

15 1 2.1 621 1653 144

2 6.1 777 1747 263

15 1 8.6 578 1616 61

2 59 764 1603 224

30 1 8.6 609 1534 - 81

2 53 696 1606 317

#£2. QUBIEENFEL—DEHEFAXBESIEZDHE.

hUGIER BE BEIHE LS (DMX)

(kg/10a) NDF ADF cP CA TDN'
0 1 65.8 36.1 9.3 58 60.5

2 68.9 387 104 6.3 58.1

15 1 628 342 10.2 70 59.3

2 665 379 9.2 6.0 56.8

15 1 62.6 346 108 12 58.6

2 66.9 386 102 6.5 56.4

30 1 64.2 358 99 6.7 595

2 685 389 94 6.3 517

TONIZ2001 F BF DT —F

3. HBERNFEL—OEBIRILERESRIANGVRICRIFTES.
HIMEER BHE SEIINTUR

IS5l (DM%)

(kg/10a) P K Ca Mg Ca/P' __ K/(CatMg)'

0 1 03 20 04 02 15 1.6

2 03 21 05 02 19 15

15 1 03 25 05 02 15 19

2 03 22 05 02 19 17

15 1 03 25 04 01 14 23

2 03 24 04 02 15 20

30 1 03 30 04 oOf 14 27

2 03 27 03 01 1.1 29

'Ca/PIRERIL. K/(CarMRIZELFRIL.
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Soil carbon stocks in pastures in National Livestock Breeding
Center Tokachi station
Shunpei Kano, Koji Nakacami, Shiro ITano, Shoji
Martsuura, Tomoko Miyai, Michio Tsutsumi, Kazunori
' Konyama, Masayuki Hoirro

# 8§

HEBRIRMRALBS IV 1 SR I B o b IR =S
BHZAOHNREEEERT S Z & NBIREIC bEERR
BLoT03, KT TEBERFEOWRIIK E U CFHEE X
NTW3 2, RAEOFRALET IS ATICER I AT
WBBOK 5 EORENER/LTEY . KEH 0 _BIbK
RERMET 38X & LT, TEHOBERKE,

Bz OV T b KB EHIZ SV Tl BRI RERE
FL. BLRBOHRMIZERTE 0TIV EEX
bh b, 2T, B tHPOREERE Y. Hithe Ok
BCHE Ui, FBR B 7o & — BT 2 I C
HY | WBICRET 5 TEOBEND < | Bl & Ao
HBASTIRR R Z & 7, BEHORERE LRI LMD
WEMLE LCGRE LT,

I, AL A AR EEET HROEEFLICLY
EHL-bDOTHB,

HERUAZR

REME, S 2 RO, BHEMEREEODO
(R OB A AR & LT, BV hy FE'v—
BEEETHIREMT, FHE 15 FUERB LTV,
Iy Uk (& 12~18m) <. TRBIXIva ¥y
LR o TV, IREBEE Ttk & oD R —F—F 405
FLLl 22k BREOFOERICEHEEhTWEZ L
o, HHROBEE LA -OREIMA T,

WO HEIIRBBHE R 7 HicshEEh s, 18
DELEIT 2002 45> 05 FFITHT TIT o7, RBUZIXE
& 5cm., B X 25cm OFETFEEZHAV., £S5 50em £T
OXBEREBR LU, ok, HtoRBEHO L HZ OV Tix
A7~ 25cm DT T TR TE ol
DT, 5em DETF/MZHAVWTERLE, £FEEHORE
mEiia~58L L,

+HiIxA, B, V¥ —2BRWEER, BLEZHEL.
CN a—F—iz X W RFEEEREFNUEL L,

BEEEMBTZE(829-2793 AR IBAEEIF i TA4n
768) National Institute of Livestock and Grassland
Science, 768 Senbonmatsu, Nasushiobara, Tochigi
329-2793, JAPAN

HRRUER -

HERERICSRT, 0~50cm OTEPIZEEhBRER
IREEE T —F < | EHOTEBHEOKER TH T,
W THi 1 30 7e (RBES—FBL o OIXEM 2
Thol, ' :

REMBOSEE . BEhN, RINO S8 e mER O
BICOBLTHHTLIZE 25, 0~25cm £ TORERI
I _RE THEIC SN o T, REEES T OV THE
AR DORICE B R ET ol HEEEICIAR
RERBD L (), Klck~, EMTREENS
VWoik, HEBEEABVZ LIZL o TV, 0~50cm ¥
TORERITOVTHEMOFRIX 15.4Kg/nd, Hkithod#
NIL10.7Kg L2 Y, EHOEF I BEhoT,

SAERPHEA R ST X 7 REERI LA 15 48
LT8R 0~50em DEFRRIL 7.66Kg/m & 4072 R
HEE b EH, Az ~YE - e, FHEA TH D ktho
EHNE & 5 &, B4E 0.206Kg/nd DRFENHEER LT
e LT D, ZOEIFBOMEIZ R 5 R RH
RHEIZIFESE Lo T, ZhiZH L, EOEHEOE
Bk, Eih1 A 23 4E, B2 A 204F, B3 B 15T
Hot-M, #ith: RENFNU EORFEEFL TV,

it 2 B L7 iE, S, BRI IE— R R R
NHEHEND DD, ZOHEH % LRV TERL TV
i, A ASOREFENTHEPICER L., BEICX-TiX
HithE EEBZ b0 EHZBNS,

ARERIT, BRI +OBREOFAETH B M, KEEMT
EREA TEPICER SN, TEBRLREORIUE L L TEF
HTEBOTIEIRVNEEZLND,

025-50cm

W0-25cm

WRREED M1 2 SIS MM AHI2 K3 M4
TEPORRERE

& Eih LM LR

BAL | #EB |REEHEE|RFEE| LREE
Kg/m % Kg/nf
Bl 10.56 6.32 169
0~25cm | #k#h | 7.08 549 133
HE *x ns Hok
B 485 327 185
25~50cm| kit 3.66 274 143
HEE ns ns %ok

**  P<0.01
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PGB OB EEHDENIESBKTO
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Effect of supplementary feeding on traveling distance of
grazing dairy cows under continuous stocking
Kazutaka HAMABE * Masaaki HANADA * Motoko ONISHI
Ryuya SAITO * Masahito KAWAI * Meiji OKAMOTO

#w E

HE D IERRBEEE L TWSBBEOMAET, W
AFEOBBEMOLEICIZARCEIRER EORRE
R X 2BIRENWZ LERE L (HEE 63 HX
K)o LML, EDLIKICHIT T, BBH O ERELHHEE
BoREERE, EHICL > TEBEF LIRS,

AFE TIROHEEE O 5N ER R BT OWHLF OB
BEMCRETREERANT D20, fHeFMOKBESR
BRER2D2WHFBEHEOBBIERM L LB L,

HEBLUFE

FAEIERREET > TV REFITO K B3 (2005
. KS 8. 2006 4 : K6 #) . MB35 (2005 4 : M)
RUOMILEEKRTE (2007 £ : F #) 2BWVWT 6, 8, 10
RiZ4T o7, K5+ K6 BEDOKBUHITEENIEL . BIEE
MAEL (105-130m), M HOKBEHITEHENEL ., &
EENKKEIB L /S (40m), FEOKBMIZEREN
<, BEERNE»o Bm), FRHT, ENLRKIZ
TR ERE AL L THD, 6, 8, 10 AT, K5
EEAHY 18.5, 20.6, 27.6ha. K6 BT 17.4, 20.6, 27.6ha, M
BET 204, 29.9, 29.5ha, F # T 4.0, 5.6, 5.6ha Th o1z,
BEGERR OG5 BT K5, K6 B 3.5~12.1kg, M B
25 8.4~12.0kg, F B 6.7~8.3kg THBETELDEITIC
o BEENPEL Rofo(F 1), BHARARIOR 5 RFEIX
KS, K6, FETELFOLTH 72N, METIIHEILE
MA THBEHTT v A V-T2 BHICRRETE S
oL Tuni,

BENEH ORI EITITEHE GPS 2 AV & A 4-7 B,
5 43(2005 FEYE/-1E 2.5 &3 (2006, 2007 ) FwICWH4F
DR BEEHRERE L KEROCEEBEERZEH Lk,

EREBLUBE

1 HOKFR L OEELEERIZ6 A2 6 10 AIThiT
TR L (R 2, 3), HafAR 2Bl TAERRES
T MBOKEBEEREMIZIEOAIZBNTHAMD 3
B LMo 7 (P<0.05), PHeEREBOBEFEVSE LT

WIKEEKRY (080-0855 #FIATHE FHHET)
Obihiro University of Agriculture & Veterinary Medicine,
Obihiro, Hokkaido 080-0855 Japan

B ERE DRI D K5 - K6 BE L F O KESTIEN %
g 5L, 68 ATHERALNT, 10 A TIXEHED
BWFEHOFNEBEDIEVKS « K6 Bt L 0 /K EBENIERE
BEMN-7= (P<0.05), '

6 B%& 100% L L7=8H&. 6 A b 10 AIThiF Toxk
ERBIRME OB RIT KS B, K6 B, MBE, FEETETH
Fi 22, 23, 42, 13% 7507z, 6 A5 10 B HHEEE
DEMBENRE D -7z K5, K6, M BTHEORNKEL AR
D IEEBEOEEHN/PNIWVWFETHBLRMN/NE oz,
IhbDZ &b, fHeRBIOREEOHEM (K 1) R
BB THRREAISERZ LICL 0., WALEOBEIER
BEWLT B ENRENT, £7-. BEIERECRHT 5K
BERE ORI/ N EL | BROIEAE LTHLBEIE
L o T, .

—%. 6 ANB 8 AITHiT THORESEEEEORD R
WL KSH#E, K6 &£, MEE, FETI12, 15, 22, 20% THh o
7z, 8 ADOWEROEHI LUEEKRL 212, 265,
21.2, 21.8°C. 27.5, 29.0, 27.0, 26.6°CT, FHT2#
AMLREZTIRTVRETH-ZZE0D, KEBE
BRI IBBC X 2R ENKRED T2 EEZ BN,

F1 SHEAM OB 5 R (kgDM/FE-H)
K58 K6 & MEE F&

6H 3.5 3.7 8.4 6.7
8H 3.5 3.5 9.7 1.7
10 12.1 8.2 120 83

#2 1HOKEBEIERE(M) :
K58 K6 E ME Fi&

64 6206 6672 *® 5037 © 6922 °
8H 5432 ° 5700 ° 3927 ® 5547 @
10H 4849 b 5135 ®© 2940 ° 6033 @

a'.b.c)g‘ BOBBORIXFHEICERZEHY(P<0.05)

%3 1BDEEBEERE(M)
K58 K6EE ME F&

6A 112 ® 193 @ 90 © 5 ¢
8A 86 ° 110 @ 49 b 6 °
108 90 ° 76 ° 36 ° 7°.

5eO% A ORBORXERIHRESY(P<.05)

7500

o o r = 0.704

6250 O - P<0.05
E 5000 J 5 <
ﬁ <o
= 37150 [ 'O K58 A

A

B 2500 O ke
*® A ME

1260 O F &

0 .
2 4 6 8 10 12 14

AN 5 R (kgDM/FR-8)
Bl SRR ORSREATBHERLOBME
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Cbmparison of herbage production and utilization on
set—stocki'ng—pasture for lactating dairy cows
in dairy farms in Hokkaido
Tetsushiro ENDO * Mitsuo MORI * Makoto TAKAHASHI *
Koichiro UEDA - Hiroki NAKATSUII - Seiji KONDO *
Kazutaka HAMABE * Masaaki HANADA

HE

EFESPBWAFOEBRBUCEL T—EOHRZT 5
THO. AR TIEaE N & H B O T BB ES B R O B
ZHREL. BUGRED 1-2cowha SE< &KL
BRHEICHA TN, EEIT 10em R THFEINEZ
EEFELE (HE 63 EKS, 2007). AWMETIE, &
SICHREME 2 AFMA. HFIEiCRELEERBLIUFIA
HEZHEL .

HEBLUHZE

AT, 2006 4EICBEERET A B3R, MBI B HUE, BF
BT C #5453, 2007 £ ICHERT D B0 &AL KBS O Bsh
TSAMS HACEA 1EIToE (X D. EEBBLD
HEREZORS—bPEAVAIEL . HEEERB I OF
RAERIIRESIC7OF 7 vr—YEREBLBEL .
BHAEEHEREIZ A D BUBIIMEROFAEN S, LR E
BT, EHH5E. BREFHE LEHLE. AER
ADHBIIHAARZE W ILRASTREARNEL 2.

BESLUER

HGRE (cowha) WWEBEBID A, BBXU CHE
TiE 1.0-20 ThH D, FEKRBEIO D HiEBITIEX
BETENETN. 47 BX 0040 THo =0, BUCHE %
BULTOEBBLVERICKERETAISNBNO
(%21, 1 H1EYZDOBKEBREIZ A BBXY
C ¥ T 9.6-13.8kgDM TH D . DB B LML KEBH T
FNFN., 50 XN 9.6kgDM ThH o= (£2)., &FE

L KRR LR (060-8589 AL ALK AL

94759 TH) Graduate School of Agriculture, Hokkaido

University, Sapporo 060-8589, Japan

rlblE RS EYE T -V ERFERES S —
(060-0811 LW ALIKIL 11 & 10 TH)  Field

Sciénce Center for Northern Biosphere, Hokkaido University,

Sapporo 060-0811, Japan

ol LB RE (080-8555 #JATFRHIET)  Obihiro

University of Agriculture & Veterinary Medicine, Obihiro,

Hokkaido 080-8555, Japan

I D HAEOBEREIEIE 25.6-71.3% & HEHRE T2
MWHoleh, HEREOBREIGICEI RN k. K
BB TORELEEBLICHIHER (tDM/ha)
1. ADBIBT4659BXUN4149, EREETI2S
KXU'68 THo/z (F3). A, BBXU C B o
TDN BREIGIIEMN - N, M S 04 ER
(tha) 13, CHEBD 1315 BHBD S50 EITEDEMN
KEN T (4. CHRIBTIIHBEREIEKLS, »DHE
HRHEBBHEN 2T &M BB 5 OAEERDIET
W OWEEZEZ ENZ. —H. DS TIIEERE
BN, BREBREIEMEN o2 Z &M, K
HWHSOLEEBDETIIELEEZZ 5Nk,
PLEMNS, ABEORAEH TR EE TR
N, HELEERBIOCFMAERIT Svha A THRZEHE
ICRERERB SN, —F. BB S OH 4
E%G:Li?)ﬁﬁﬂﬂﬁﬁﬂi%ﬁ%ﬂfﬁb‘ CHBDLSITHK
BEBREIENEL TH, REGREMEVWELTUHE
MEHBESZDOAEERIIEM LN &R EINE,
F1. BERKBOBE

HBEA RBHFB  neHIc  RED dEx

BB ER, ha 17.0 174 50.3 110 20
FAHh, ha - 10.2 6.6 - -
TRARBREK 30 39 52 52 8
TBARGHEE, cow/ha 1.8 22 10 47 40
AR B 7:00-15:30 17:30-7:30
édiish 5/1 5/18 5/3 4/22 4/26
#rA 11715 11/20 11/5 10/28 10/17
sk a ¥ 199 187 187 190 175
&, cm 97 101 ° 60 °® 63" 72 %<
B8, tDM/ha 1.0 1.0 0.8 0.9 1.3

'cHiBFo B 108 LY RO A ik
ABUBILBERER (SA18 ~11 B 15BN ELE)
ab,c: P<0.05

F2. 1EIERS-YOMHENERSLURES

HBAA RBFB  MBJIC  HED Ex

BEIE, keDM
ot 1.0 138 9.6 5.0 9.6
BHEAGIH 12 36 a1 9.2 49
E—kL7 0.9 1.7, 0.9 1.1 -
p-JC8:k ) 25 0.3 0.9 42 54
EoEE) 15.6 19.4 14.4 19.5 19.9
EBRBE, %
)iée=3 704 7.3 66.3 25.6 48.2
ik ot OL 8.0 185 214 470 247

xR BBERMOBELERSSUHARR

HAA  RBFB  mBlc  RED kX

FRsaBFE R, tDM/ha 0.7 1.0 04 0.8 09
BHER, tDM/ha 44 49 43 49 6.3
WELEER, tDM/ha 5.1 59 46 58 12
FIFER, tDM/ha 46 48 4.1 49 6.8
FIRADE, % 90.5 81.9 875 845 93.9

fApE=HAER/ RELER X100
4. BN S OFEER

REA RH8 mwiIc RED X

HLTDNIERE, t 540 81.0 816 1223 178

AR ETONIEERE, t 345 530 491 285 8.1
BEERAE, % 639 654  60.1 233 453
HE, ke 16.2 21.2 15.6 20.7 238
HWFCMERER. t 102.0 1325 107.4 166.0 30.1
s, t/ha 38 5.0 1.3 35 6.9
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Grazing capacity improvement in continuous grazing with the
Kentucky blueglass dominance pasture of the fall period.

Takanori YAGI * Shun TAKAHASHI

#% S
ThETHrUEvEF—TN—FF52 (LLF KB) B4
EHIZRBITAHRNV AT A VERFOEBHREKEGT TO
HWEB I UORSEERICOVWTRM LTE - GLERS
41 fh), FORERE. ANEKEEOKBENBR (1000-1100
kgBWha BELLE) THNITKKEHCERSARTS
BENRDHBZ L E- FAEHY AHERIENTL R
RT3 ERARD2Z ERHLN RS,
| B SMCAEERY & bzl ET B DIC kK
BEHMoOBEBEOLELERY, AHEPEHERTAZL
BEEO—DLLTEXDBND, £ T, KMoOEHAE
EHZERERLV=FLTIA4 75X (LLTFPR) ZiBEL
THEBLIURSAEHOUEDRFRIEL -, SEIIZ
BE# 1LEEORREERET 5,

HHBELUAZ

LT OB B EFE L ¥ — T 2006-2007 Ei
REBRL, KB (B : buA) -usua—»2 (UTF
WC) (MfE: Y—=x%) BEEH (EH 63a) IZFLR
A ERMES CEHAR 77 » A, NKBESEKE
237kg, GFHKE 1138kg/ha) % 3TEAMR LT, MEITE
B EEZEE LR, BBSERn TR Lz
OREEEERES UCHEGERRE Uiz, B#EN 0.5kg/
BH-H UTFIRAZNT 9 A CIisolkEEks 1TERS L. 10
A TII#RB LT, HBEREHI AR 258 OBIERFIZ D 2
a5 Ui E MR &I 22-27-49(N-P,05-K,0)kg/ha & L,
6 A TRICEBEREL =,

ML LTPR (W : Raua) % 20064 8 A & 2007
FA4A02EIZH T TIEBREER AV TBE Lz (L
HX), #BERI 2kg/10a & Uiz, EREE OB Y 13T
bhihol, '

BRBLUEE

BEE 1FEHD 2001 FORBRERLE, BELKE PR
DODHEBHEDHEIT 6 A ETIX 1%RETH o8, =
NURBITEMER E2R L, 10 BICE 8% 2 51z, #kik

L EREH R ¥ — (062-8555 HIRTTHEER¥E,
FE 1 %FH#)) National Agricultural Research Center for
Hokkaido Region, Sapporo, Hokkaido 062-8555, Japan

HOoMERRAFRIEXE b6 ATHICRKREAL 25—
R OHB LR LT, $7-.6 A ICITAEK OF A 15g/m’
BESZP-1L00, ZORBRBLSMCRERIZFEALS
bhiehotc, HEEOH ¥ B &9 E I E T ER
EHTRERZBRIEEAL LRGN D728, 9-10 AIZ
RETIITAEROFHR 0.23gm?/H K&Ehok (1),
BEkHi= v BEIZ. SRE T2k (4-6 A) 1T 1.09kg/
H. X (7-8 A) I¥ 1.26kg/B. # (9-10 A) X 0.63kg/
BLRY, ThETORRLABICKOETRIEETH
5 (F1D),—F ABRTIXEEKETNTH 1.09,.1.03,
098kg/H L7210, KOBELIARIXIZLA EHR bR do
oo BB TREKEERASOBE L L BEE
M 05kgR ATIChR-BAIXEKE S 926 BT, &K
BEEEY 1B®EO Lz, T0o%0 A #EEITAEROHN
BLHEB L=, BERITFRE T 109 A, ABEK
T 1024 BHERY  QMER T 15 BRKEKSROES
BRTEE (F2), ThizfEy, B £E O HEHi
BRE (fKH 500kg #E) 1T, B X Zh T 493,
5328H-H/ma b 29, WERX T 8%EML &,
PE»S, KB-WC BEEHIZBITARVREAVF
A D E KRG TIZ PR ZBET 5 2 & THREEBH
OBERWERUEL. FRBEHEEHD O3 WBENTR
Shiz,

RAE

s
hd !
o ﬁ\
i *N
2 H i‘—qf
L i T
2 &
Y] o
32} \
‘ :,\,,
60 . 4
58 68 r8 88  9A 1A

B

E1. BREEOHEREEREOHRE (2007 5).
B TRICKEETLELERRROROERTHL LB NS,

%1. BEthdf-Y ANk (ke/E-B).

4-6H 7-88 9-10A  2%m

MR 1.085 1.263 0.625 1.062
Ex 1.094 1033 - 0976 1.047
v 0.01 023 0.35 -0.02

HE)2007EORR. " RER—-HBRK.

2. RN EERRBEN.

igze il ] FEA TR (B - H/ha)
AKBE #%H A% .3 K500k
SRR 4/26 10/9 167 781 493
[BX 4/26 10/24 182 829 532
b= - - 15 48 39
-4 . - - - 106 108

20074 DR, MEEH9/261 MM E 1 AMS L. © BER—HE
. ? RER/ARE.
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* Yearly changes of plant vegetation in galega grasslands
and soil environments
Takahiro GYOHDA, Tomomichi YUASA,
Wataru HIBIKI, Yoh HORIKAWA

# E

INECOHVAEAEAORERTICBWT, BE
@kﬁ%Ltﬁvﬁuﬁ%k CHAEVWESEREAL TS
ZLEHELE,

L L OTEFRIZRAE L 25 BERETH LY
OEBPRIMEPEMLTWAERE, FIFELEDD
FTIBVHAZHERF L CW B EHOBNSAE LT,
CORERE LT, BELOBHITHORIK I H2EED
FENEZ LN, RFRE T, £ORE BEO LR
B OBRNEHEAICRIETREBIIOVWTEELE,

HEB&EURE -
BERTA—NVIEEE LV F—CBIT5 3 BEBD 4
FHBIVCSFEEOSFHON VY - 72 —RBFH
MCANRLER L, FEHIC Im2Oa FT—1 %5
BELCEERN E EEORTREEL 2 BEEICHEL.
FFEIEOWNERELIT o, X OICHEREDLLE
DI, HEHEOBRE (1 miR) L HPKGER
(3 ~10cm) DEEAIT 77,

ER2BLUER

REHE 3 BFEBOF £ —RFEHTIX, 0642
HEERRRE 5 20% U T Ch o - DIZs LT, 07 ST e
BEEEHY 40~80% (Z RE ML, KEOHEEMET L1,
—} 8 B TIX, MEREIX06FE L 07F L biC 20%
PLTFCELD e <. BEORBEH BV BHUE A 2 #EF L

<wi= (1),

N : %ﬁ%ﬂﬂ@@ﬂ%&%&fék £TO
BEWMTH U TOEENED L TWEDOIZH LT, FE
— IR L T\, BBANCEBE S &, 07 4RI 3 BE
BORENRITBD USSR L Tk, 8 SRS
TR RN USRI 0T,
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Effect of Red Clover on Early Enhancement of Legume

Percentage on Timothy-Galega Mixed Grassland.
2. Yields and Legume Percentage in the 2nd Year
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Relationships between Adaptability of Red Clover to
Mixed Sward with Timothy and the Traits on Spaced Plant
and Monoculture

Kenji OKUMURA * Hiroyuki TAKADA - Sachiko ISOBE °
Jun CHEN * Kiyosada HIRrO!
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Traits of a newly developed very small leaved
white clover 'Hokkai 1' in the second year (1)
Morphological and feed value traits

Hiroyuki TAKADA, Kenji OKUMURA, Jun CHEN,
Kiyosada HIROI
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Traits of a newly developed very small leaved white clover
‘Hokkai 1” in the second year (2) Traits concerning dry matter
production
Hiroyuki TAKADA, Kenji OKUMURA, Jun CHEN,
Kiyosada HIROI
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Digestibility estimation of a stover of forage maize for cold
region on Near-infrared spectroscopy (NIRS).
Syuhei SAITO * Kazuyoshi MIKI * Keiichi KOINUMA
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Effects of air-drying after soaking the seeds pretreatment on
the early germination and growth of timothy

Kazunori ASHIKAGA * Tsuneki TANAKA * Hiroyuki TAMAKI *
Koichi SATo
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Effect of time of drought to growth of timothy
at the northern district in Hokkaido.

Hiroki Funt - Masayuki YOSHIDA * Yuko SHINGU -
Naoki NAKAMURA

]

il

2005 &, EALMG OREKEIL. S ANS 7 AHRAICH
T, —RHZREBD TORIHERLE, OO,
FEI-IZBWT, 2 FEOAFEHNEECRD SN
o BALTIEBAKREORENMHEAEDORHER /2D
DLEINTNED, FE—TIRYUZHETEL AT
EORBTTOEFRBICET AR D0,

ZTIT, BIMAOTEDEOEREENTFEI—D
FEEHEOEFTICRIETEEIDOWTRAL-,

HEsLUEE
FE—FEEE FUyy TS 28 L. 2006 4 5
A9RIC1IRy k (1/2000a. HikiZ B @I L 2 F5H)
B0 IEEEBEL =, 1990 ELED T AT X T —4
QEERD M5, 1990 £ (1 BABICFIED). 1995 4
O BEOEFHMICTIED) BIU2005E (1 BED
AFHENS 1 BANBIHTTH 2 MERFIED) 2%
L. HIABATINSG BERRS N TFEDREKR
ERLIZNAKEABITN., BERETFEDOREE
BT 2EEEBEL -,
HAEEEIT, SUBREDS SRy M ISEKELE.
MEARZIRBENT7TH 4R, 2N oA 120, £/
BRIEIEEIL. la ¥k D &% 1.5kg. U & 0.6kg. HY
A 15kg EL. BE BREE) &1 BNBICHSCH
TTHER LI,

NAKMEIT S A TFANS 2 FRENEHICH T T
T HAEHBHREFTEREINOM T OREGEHNEE L -,

ERbLUER

1 BETHEML 22830 BFHEOAFHB cFEOT
H o7 1995 F & 2005 £ TIIEE E D> (K
Do 1 BXNBROBEZ. NI SMAUKBTONETE
FE 1995 F T, | BAURFICHBAMEEELTEEL
FFEOHEOCBEICLVEDHICRD N, —FH. A

ENNERERBRBRICTE (098-5738 52 AR i 48 51 HT %
4 & 8-2) Hokkaido Kamikawa Agricultural Experiment
Station. Tenpoku Branch, Hamatonbetsu, Hokkaido 098-5738,
Japan

BT EHAETIEEAEDZVITELINAKNENS
721990 FE & 2005 £ TIE. BAXEL7TARTETROHSN
T, 8 AICADE SR BOONB L DI >T-, Tah
TH 1 BEMS 1 BNBICHT TFIEDNENS 2005
Fid, R Uz 15 @ 4 EENKEL - BERERR
27%). 1 BNBICTIEDTH o /= 1990 £ & 2005 FEI12H
WT I BMNRBRICRELZHHTOEIE. 1Ry F4AD
TRNENA6AR, 14K E, 1990 £ TIE 2 BN E TICFE
FEOEITET WD, 2005 £ TIHFELDEASHITDI
Mo,

1 ZFETTIEDOTH o7 1995 £E & 2005 £ 1 BEY
Bid, FEEERF23BBNLEZBDD, 1995 ED &
DT 1 BARIC TN AKD S B EEREEHINEDTE
FELESBESH o (K2), —H2HBETIE 1 BN
BROFEDICED, BEDOEIE, FESTOROBD.
ST OMRNEDOELICME, 3-8 BIOBMNMNRD SN
=

FEI—THRHESIZ 1 BEANRD OFTEICBANT. %
BT DOOKBRELRPEI DT END, YEZEMIIT
EODOEEEZTPTVbOEHERIN:,

®
=]

=]

R (E/RUR)
8 8 8

1990%

B (F/RuR)

E(F/Ryk)

ER(F/RYb)

5/9 5/24 6/23 1/4 17/13 7/28 8/10 8/24 9/12 19/19 10/14 11/2
WEAB(A/B)

MR ERE oBRERECREREE) ONHERE(HRE)

1. REDMAKRDEHTICHET2EFREER ST OROEHNIER.
SR RITEPERBIFY 2T, 5RYM(1/2000a, BB FHL) OFYIE.

S - M 1§§E2§$

MAKEDRE

E2. MAKEDIREBELHILE EORIR.
Reh ORIESFELDMAKEDMERE100EL 1564



LB E TSR 42 (2008)

U=RhFY—ISABEERICHTHTARBMERA
’ —HELTICEIT DR

HNiG=E

Introduction of legumes to the Reed Canaryglass dominant
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-Investigation of mineral soil-
Hiroyuki IucHr
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Yields and feed properties of Italian ryegrass in Hokkaido
Shuichi Ikr - Hideki YATSU - Tooru KITAMURA *
Naoki RYUMAE - Mitsuo TAKAYAMA
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Responses to planting density of different cultivars in relative
maturity in maize for silage
Taiki YOSHIHIRA * Naoko NAKAGAWA * Shinichi KosAxA
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Selection of sorgum cultivars for silage in central Hokkaido.

Aki MoriyaMA * Hajime Hoshr * Hiromi Konya ¢ Taiki
YOSHIHIRA * Tadashi NAkuI ¢ Shinichi KOSAKA * Tomoyuki
TAKAI * Kazumi GOTOU * Atsushi Kiyosawa
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The intake, palatability and ingestive behavior in sorgmu as
silage by ruminant — Comparison with corn and varietal
difference in sorgum -

Norihiro KITAYA * Taiki YOSHIHIRA * Tadashi NAKUI
Shinichi KOSAKA
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Effect of grain moisture on aerobic deterioration in corn grain
silage
Shohei WADA - Ryutaro SUuzUKI + Taiki YOSHIHIRA
Tadashi Nakui + Eiryu OxAMOTO * Eiichi MIYAGAWA
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Image Modeling of the Silage Manufacture
in the Bunker and the Stack silo
Kousaku SOUMA * Peng WONG * Kazuki HIRONUMA -
Kenji FURUKAWA * Takayoshi MASUKO

® B

YA L —COREEEIIMBOTREBALND N, B
RLIENLYD TMR B Z—Ra 578, HFHRO
BEZITFANRRN DRV, EEELER L CHR
BEHENZZELHY, VM L—UHREERRT DT
BERD D, Z0LIRBREWETD2DIE, I
L—CHBOERBNCHBICERTEXEv=a T VOE
BBMKLBECHDB, 2T, XU I—BLTRRZ v I ¥4 A
nCREMDYAL—VHBEIToTCWVWS TMR 2% —
Rav T E, BEFZOHABEEZ T A I AT THR
EL.DVD ILLBERAN YA L—VHflv=aT 10D
FEEZ R T,

HEBLUAXR

WERROYA T ERERRBEEAZERL T, v
A—=HAuBIPRRFZ v 7S D 2fHE L, BE
i 2005 4 6 A ICHI1FHET & BEIBHET, 2006 4% 6 A - LB
T & BEIBRT, 2006 4F 9 AICBETT TITo 72, TDHK. +
65 2 I8 03 2006 4F 7 A W15 U 7o FERIET B3 ok &
Zlr. MFIT Y 2 TORERER L. DVD EF A
A5 (SONY, DCR-DVD203) TAT\, #REMREEIZ1»
Ao & 3~6 RFfl & Lz,

B U7z 3T T B N— R 4 R 7 IZRD IR,
MEwmEY 7K (Y —RXFXZ A M, CyberLink
PowerProducer™ EXPERT) % v . FBRMEE 1 7RIC»
E2~3r MEBLETINREICRD LD ILRE L.

BEBLUBR
BELBBIIERETRILCOBELCEL D, &
BB rmmi L. OREDIHE, @I —HA
n3RF—V @RZ v I YA a4 RE—TELE DT,
INHOBENEITR IR,

*REBRERFEEWERERSER (0992493 METN K
196) Tokyo University of Agriculture, Abashiri, Hokkaido
099-2493, Japan. '
TR ERREAESS (080-0013 HLTE 3 47
7-14 ) Tokachi Federation of Agricultural Cooperative
Associations, Obihiro, Hokkaido 080-0013, Japan

BRHIFEENB I LICREBCE D L HF ¥ I & —
FOT, b OBRGERHI DVD FESFRICKEE L,
EENE L ELERICETEANDME LI, RAV R E
BRAWHCT R TBEICFL—raviko [RER
BEY A L —T %2 A)~INEILRBETORL
h~] LHEL. DVD W37 (M1 BLT2),

L%, TRAGHPEEOESRBR L LToFEAZIX
Mo T,

£1. BEOBERE

EE TR
HEOIE REIRAT

=
BT AV T 4ab—EHERN—ANRAFZL
DU )
L—X IR
i BIRE—T T4 aT—tEBERNN—R
AF L DINHIEE
RO T RIZ L 5 SR A BRI X5E
BRHT R —NAn—F OLTRERELRT TR
FEIALTVD
AR - BECHAKE BAL TVD
A =N —F ey IR~ DR EE TEEE
FEHAATND
Y A2 EA FERHIEHAATVD
TAF 2~3BORA—No—FOREEEICIYIE
DY AEFEAA TS
=M EERL, YL Y F2—TROELT
BHLTWS
#EH R —ND—F OB THEALTNS
SR E<EIS BT, EEABEL TV
BIBET R —n—F ey IR — DR SE TEAA
T
EBERRT cTa bR EE LN IS TS
72y DR EHTERAAL TS
RIS R A —No—F e o R —DOBEE TiiAA
T
S AoflEbEYEL TV

N H—HAn

AFyr¥Au

B 1. DVD OBt Em

H2. kFRAVbEFRTTOY TO—H
(BMEDOREEE, T3H)



i EE AT ZE Sk 42 (2008)

ATORAREARAERIMLEZFOERDY
YA L—COHBENE Y DITEH T HRE
BLUEFEREICRIFT R

OB BT HE g mEET
IEWED - M ER

Effect of feeding corn silage added with heterofermentation
lactic acid bacteria on nutritive value and nutrient intake in
sheep
Peng WANG* » Kousaku SOUMA* - Satoshi IWATA* - Tomoko
TNAKA* - Masaaki HANADA*#* - Takayoshi MASUKO*
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Obihiro University of Agriculture and Veterinary Medicine,
Obihiro, Hokkaido 080-8555, Japan)

PA LV —VOEBLEITOTHOAERK 4T, B
BAREENT, BERECTHo%, 11C38 BMRIZI T
LHERELHEVSEIERNIRIVAE (P<0.05)
i@ o, MRERIMAOMIEGEARITERNLIY b
HEIZ (P<0.05) maoTe, 11C33 BLT 11C38 HMEK
® TDN & DE &%, DM & TDN EREITERMER & D
MIcABZRR LN > 7278, DM EREOHME S
XENZEI 13.5%. 26.0%, TDN EREOHEMEIE X
20.6%. 37.0%THh o7z, AR (2002 F B AREHES 57
ERE) OILBEEA M2F MLy, XXM EENE
BREOHMLEBED LN TWEA, KIFE & IZERDZE
BBERSTW, 5%, F—EEHC X 0 5% ME & BT
DEICRIETHEELRENTILERDHD EEZLND,

£1 rHYEQASCHEOLEERS
W (%FM) 33.3
¥ (%DM) 93.7
HEAHE (%DM) 8.2
HAERS (% DM) 4.0
WSC (% DM ) 6.7
NFE (%DM ) 66.5
ADF (% DM ) 19.7
NDF (% DM ) . 35.1
T V¥ — (Mcal/kg DM) 4.26

£2 YML—COREBRRES LULERES

EHM 11C33  11C38  SEM?
BRESE
pH 3.77¥ 3.80° 3.70° 0.02
$LEE (%DM) 5.08 4.19 4.36 0.21
HEf (% DM) 0.17 0.16 0.17 0.01
B (%DM) 0.00 0.00 0.00 0.00
VBN (% TN) 4.4 42 45 0.07
V-2 7 98.0 98.3 98.3 0.02
B4
Y (%FM) 30.9 32.8 314 0.45
FH¥ (%DM) 92.2 93.2 93.3 0.25
HEAHE (%DM) 8.6° 89" 9.1° - 0.09
HAMER (% DM) 4.0° 4.4™ 4.8 0.17
wSC (%DM ) 23 1.5 2.0 0.2
NFE (%DM ) 60.9 62.4 62.9 0.5
ADF (% DM ) 21.6 21.2 203 0.38
NDF (% DM ) 38.8 36.4 35.9 0.75
T F/L¥— (Mcal/kg DM) 4.44 4.51 4.49 0.03

AR, CRBRE. W ONICBH BREBT AT 7 Ny NIRBEETRT (P<0.05)

£3 YA L—COHELE, XEHESIVESERE

SR 11C33 11C38  SEM®
HikE
B (%) 62.7 66.0 66.6 1.60
FE® (%) 65.0 67.9 68.8 1.63
HEAE (%) 38.9 435 473 3.04
MR (%) 78.0°" 84.6° 84.9° 1.15
NFE (%) 72.6 75.6 76.3 1.17
ADF (%) 44.4 46.6 45.9 3.03
NDF (%) 44.1 432 44.0 3.20
TRNVE— (%) 63.9 67.1 68.1 1.62
FEAM
TDN" ( %DM ) 63.8 67.9 69.3 1.60
DE”  (Mcal/kgDM ) 2.84 3.03 3.06 0.08
oy IR R
DM (gke""/day) 29.6 33.6 37.3 2.11
TDN ( g/kg™"/day ) 18.9 22.8 25.9 1.46
DE (McalDM/kg""*/day ) 0.08 0.10 0.11 0.01

TEEESRRE. PABEEIAX—. TRRRE. A RKR T bRAEB T VT 7 <y b
RAEEEEZTT (P<0.05)
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Problems and solutions for farms having trouble with the
quality of grass silage fermentation ~No.5 Effect of grass
species , slurry fertilization and cutting time on lactic
buffering capacity and fermentative quality of silage~
Tooru KITAMURA * Hideki YATSU * Shuichi Ik1 * Naoki
RYUMAE * Mitsuo TAKAYAMA
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36-1) Snow Brand Seed Co.Jltd  Technical Research
Institute, Ebetsu, Hokkaido 069-0832, Japan
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Problem and solutions for farms having trouble with the
quality of grass silage fermentation ~No.6 Introduction of

some solutions by simple pasture renovation~
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Tooru KITAMURA * Mitsuo TAKAYAMA
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