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HIHIC VS 2 AW ERL AR R D FEUU & 2 D Z=iI A E)

HA - IIERE!

Pl PR A JE AT AR, ISZHIEJE,  329-2793
SRR S R e LA T ZE T — &, BFCHHRT, 3890201

C I

FHEF TR AT EA PRI (R IRACEATECHAT) OBBE I BT, 200245 H225 11 H £ TES
1,000m, 1,LJ00m BL 1,200 m ® 3 # S F3E N T v 7 (FE1 kg ) 2%EL, BEERTOREOTHIZLR
b HEIME ZOFHMEB 2 AL 72 T TORIMOKFE L FHER TORSHFNOFGIZOVTER L 12,

3MAH S TEEF 2,320 AR S, 1 3 7 3 7 1 HiF} (Scarabaeinae) 5 fi5 L N~ 77V 2 7 1 i £ (Aphodiinae)
8ff, AFF13HiNFEEEI Nz CON6HLPEE L HICHDAATHHAT S A 7°0)7‘CTE"‘1 DJE (tunnelers) T, 7
T EOIFEDOHFIZEII LA E T 5 5 4 T OEARE (dwellers) ThH - 72, X o THZ L DS
Ripolzhy, SR THEBLL 2 REEEICRE REV IR o 72 [EARE k/\?)jb = OB S )5
WIZE/NES KR ) AR ) B L7z, SHNOAR TR BERBDS L o/zDidy F/ <A AT, KNTY
IHNILY~ANA, AA~T7Vaki, axrvaki, v/ AFFOIET, AZXFaLry<af i, suviv
LyRAFA, RENYT VAT, AN 7 ahfABLIIT YR~ T anrofEBIE R ro7z, Tl
% (species richness) 1 13.2 = 0.7 (S.E.), T 721fi% % (Shannon-Wiener D15z iE4 H' ) 13 1.640 = 0.017 (S.E.)
THIMO LIRS IR o720 RIY BOEROMIBIITHLSADEFIIR LS 2D 11 ARKIITHHAL 2 %o
7oo EAARBOFEBIFICL N Z L OMEHIUIL 720 FAABOMAEEIE5 BICIENT v 74720 302K TH -
ez OBRBA L, THURIIRWEETH 72, RIVED M v 7R D EEHIE5 H 22 HIZIZ55.7 T, 0
HBOAETHALZPEFEDOTHE 8 HIZ 100 FEL#Z, 9 AICIERELHAL I Hidtu Loz, RIEYE
DL R R > T 722s, ML MEOITEI O L T b L g Sz, EHPIZEI o 3 mAR I I 4R
G PEEGEFEGEN, UBHERIIERZRET 2LV BEPLIEELEMTH S 2 EAVRE NIz, EIUEE
Bz 9 ATHUBRE B TBBLRESRICT A LBESERLTBY, MECEOROMHE 25 HICEK L Tw b
LIS,

F—T— KRR, AU, BRI RS, R4, TR

&

i

IO FERANZ OV TF LW - 5iridfTbhTw

WA E R IZ U H (Coleoptera) 2 4 % 4 ¥ EFE QTR
(Scarabaeoidea) DA% #H A (coprophagous) D3 & BT ZE P A R ZE I S, 1967 4 (2SR {E
1 (dung beetle) A3/EE LT Y B2OB2 - frig g% R BISEFIH % B iR I O EA R % 05 LT3
AHEE L 720 4512 RO b SNE 2738 L (YIREERFHREBRY L) 35 FED Eoito
E47>’?$@$%‘lifﬁu:” CEELRMEELTnD, 72, ER ALY, Z OB ITERS 1,000 m %8z 51l
MtV RE RS, i, RYHE, SR - IR AR 27 H LTV %o Yamada & 7 (3G R SR 2 0

20101 H15H %= 4F, 20104F12H2H 8

&) BB 2 B R S B 2 TN gRT
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BT, FEBRMICED BEOER FEOTOLITREE
D, FEHEIOAATHAT S5 4 7O3H, tunneler *)
O EEZTHIITHOR L TR L, EAROMEEELS
WII EIRD R E TIEANOBEGBITIMEE I NS Z L &
RL7ze 202 EIHAE O DS IS0 St
BRI SN ITIE, B o0 3 AR O
L CHRTICHERSINL I EOEEE AR L TV 5,
AIBIG IR0 L LR E ORI S < ANz
VHLTHEY, koI IAEOR AN D Lzl
BEHOEHDO LR EOH MM & 254 ii§ 5 LT
KL ZEBHERR G,

ARWFZE T AR T 7R 27 O A R L D -3 D 73 1 2
b 2ELME ZOFHWELT AL L R IS
L, BEWCHE L7 IRZEWT 73k S oo iy T 1 L R B A REE 4
L OFEHA P ROMEOMKEE bR TEOE
B AR5 L & b2, BIFERCE R TO
ﬁﬂﬁ@ﬁ%ﬁ«@wﬁkowf%%%Téo

MRELVHE

A

T ZE AT A R e e (REF IR AL AL
HHTIEET) o (DEERH &) 13&M Lo
MAHENC AL E U (Ib#E 36 BE 21 4, HU#E 138 £ 30 45
%5 1,000m ~ 1,200m), 27ha DA+ —F v — K77 A3
%@Aiaﬂ CEEMMRTB X Z 60 A5 A0S 11
RETHB SN TS, P 5IRIL 83T, Flfk=
£ 1,032mm (Wb EEE) Th o

AEHE

2002 4E5 Az 2|, 2% 11 HFTH 11, x5 1,000
m, 1,100m 3 & 01,200 m ® 3 #4512, £ 22 em,
BEOem OT T AT v 7O 1% ANk
kg (BE) 2BVARIRFHELSy 75 2202
N2 M3 OFF 6 HREE L7z REHHTIEFICLZ Ty
TOWIE S BT B 720 OT M E Lz, T2, 3K
HOTENCRE S REEZ 5 2 W% EORRKOHIEY
YT THICEEEFN o7 BHENL T v
THO L L EFESFEROB R % 508 L, A
EHAY KTy TR TR S e e
F|ERL 72 OT, FHEOMEOFFELZDOT D
THTIEBT 2 EBMOERNY > T v R SR
%o RIEN EOEROMWIIIEIREDE N, & 5\ idst
TRILHE CUEA IR 7 (R X FEAR SR T Cf L, Agil

115 (2011)

PREOENZ X > THRIL 72,

T — S fE

#H M O E (species richness) & % #% (Shannon-
Wiener D554 H') 1% Chao and Shen” @ SPADE
EHCCRMAE Lz, BEEIE - AET— 5 2 VTR
D % #HIE L7 Chao2” 12 & - THEsE L7720 H' IZ Jackknife
B R HCCHEE L7z,

7 X

g

A A T ERN 2,320 fAADHHES L, Y43 a
# A Hi Bl (Scarabaeinae) 5B L N~ 7Y a4 A HiE}
(Aphodiinae) 8 &, AR 13T FLERSN/AY, EHD
FELRTIN—TThHbHYrFah+HER (Geotrupinae)
OREFRER SN B »r o7z (R1)o TOW6ED D
BT T AARE (M OO PIZEEIN LX) R SHE
ERCE L dwdmﬁb*(%otwﬁﬂalmOm 1,100 m
BLU1,200m O FLFEH T TOMEIZIZIZHE LD 10
*vnﬁﬁﬁotﬁ,7772ﬁ$tWX4D77v3
A AE 1,200 m #u TIERE S N o 7o,

YIH ROy~ I A MIEESAE VI S AL S
{, Y/ ry=an A bEED DO BT T
TEHLRESINTz, ANF <7 T A EEEDOEH W
WETEVELRENSD, axrvahxk, <7V
HABLOYT AL O< 7 T HAIEEET LR
Bhmoiz (1), FFEAARELKIEY BOME
BILIIESE T E/NS K4 ) A D EAME S L7228
(£1), IR BOMAEHUIIERICRE (2
N7ero 7278, HAREIEEDE L 7 513 S HEEHD
WY L7-2 e ML CTwh, 3HADOEE Tk d Ak
B%ho2033F /) To<aAH AT, IRWTIYILA
Faxr~ant, A4+~ 7vaht, a<xr >y anmx,
V) ANFDIET, ARXFaAL AN A, sA<ILL
URANA, RI¥NITVANR, INIIITVaAN
ABLIY RIS TV a b+ BRIV o7z,
¥4 ay afrifte <7y an rEwROMEEEL TR
% LT 144 THArEDME L LTz,

FEERET 132 = 0.7 (SE), 2L A (H) 13 1.640
+0.017 (SE) TH-o7 (£2).

ZHIRVEE)
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£1. HEMNSy I TREL ZHKHFRRLSOESMA
B A (B m) pn
i # ZV=7" F (10000 (1,100 F (12000
a5 & L% SCARABAEIDAE
A2 aH+HERl Scarabaeinae
Y /) 377+ Liatongus minutus (Motschulsky) T 33 35 17 85
~YIJ) Ra L~ 34+ Caccobius jessoensis Harold T 120 183 245 548
AAXF ALy~ AH A C. suzukii Matsumura T 0 0 2 2
7 1<)V Y= I % Onthophagus ater Waterhouse T 1 0 1 2
v F /) L= A A O. bivertex Heyden T 188 299 246 733
IO RER Ahpodiinae
F o~ 27" a5t Ahpodius quadratus Reiche T 184 193 155 532
7 F =27 a7 A A. urostigma Harold D 11 24 3 38
27 K F A pusillus (Herbst) D 239 59 29 327
~ 7 39 4 A. rectus (Motschulsky) D 16 6 0 22
~ XNV 7 3 J7 % A. pratensis Nomura et Nakane D 1 0 1 2
RINY <) AN A A breviusculus (Motschulsky) D 0 2 7 9
YR~V a4 A sordidus (Fabricius) D 1 1 3 5
7 AA W7 A I3 A sublimbatus Motschulsky D 10 5 0 15
T # 11 10 11 13
D/T fE#Elit 0.53 0.14 0.06 0.23
LS [ = 304 807 709 2,320
YT ORIEDER, Do EARER,
9
%2 HAKAARASORAEBDERBEDO S HFEMEIEH o —o-REYR
N ” — - — - FRAHE
SRR HEEME TRHE IR 95% 15 X H] 7 _._SEJFH
Tl iz 13.2 0.7 13.0-18.0 6
LEZ:3 1.640 0.017 1.607 - 1.673 25F __c0-----
Y - AT — 8 % TN 7 AMBIE L 72 Chao2 THEE L 72 ® o,
TRFE L 5
?Jackknife 712 X % Shannon-Wiener D& #1858 H OHEEE,
2 \ _- N
1 Neo— o —- D= I ‘\
0 o
5A228 6A18E  7AH238 8A278 9A208 10A18E 117128
Wi Lo 22z (1), SHAEREOT—5 % 7 — BEA
WL THNEITo 720 RIMYEORBOFEKILT7 H & 8 1. HIKHMRRSICH T 3 BREOERBEROFEHD
AORFIRGS < %) 11 AKICAHELE kol i
(K1), HAABOMEEITIEICSL LBLL Z2o%I3Ed
L7zo Wi % G072 MOMMEIL 6 HIZY — 2 (87)
WZEL, ZOREAIZEAL LTI ARICIEAARED 100
2HEZF & o720 8 - 0 - RiEYE
fAAROMEAEEIES AIC b5 v 747D 302k e it
ﬂ F [=}-]
ThHo2NTOHEPL, THURRIEHETH -7 = 0
(F2)e RIMYED b T v 7470 EEIE5 A 22 A © ]
I21E 557 T, ZDHh6 HETHYLAENEFEDOTHE S 2
A 100 fEREZ 2 720 £729 HIZIZREEAL 11 0 N s L
N i w e 5H228 64188 7H23H 8A27H 9H208 1081880 118128
HIEEE & o to0 W% G0 BEKRO IR -
- Ao _—
AT B L v 72l ) RO BT & St L y ERERTAAL SIS k5T (ER 1k

Twi (X2),

/) EREFHOFHILE
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5A228 6A188 7A238 8H278 9A208 10818 118128

RER

X 3. HAHFARREOBAEICS T BEFALBERS5ED
Ty TEY (F3E 1 kg £R) BHBOFHIZE (5t
B3 x3%)

M 3 IHAARRIER SO ~ T v 74720 EEE DS
HWER 2R L7z, I~ 7Y 3T AEHERBO S5 H
22 HD 282 A HHA L 7 HIZIZR SN oz,
ALYV airb5HE 6 HUBRIIHILL 2h o
Too AN =7V aAH I B2 L 72,
<7 aR R bERECS B 7220 BB L 2o 10
RIZ /NS RFEOE - PR ey 7F 75~ 7 v
HAE6 FICHEOE = BR LN (T v T4
D 45 MEE), ENLUSOEOREETDTHNTH 72,

B 4 ~ 7 \27HE D B O R OEEE O ZEHI 2 ) % M
HERNC VR (R 2 WAL H O Ew) & &
BITRL7ze v/ a T xOEEEE 6 HIZiZdhhorz
PEFEOTHEHIHML, 9 AIZEEA Lz (K4,
YIHRIT R IT L5 HOMEEIRE o 7298,
6 HIZ—BEmA L8 HE THUHIML TIHIZEmA L
72 (®5)e ¥F/Tr~vaktrett~rvarids
A ORI E ORERIZHARTL R ODREOZ
i ZEs R L (M6, 7)o BREOE—ZIXTHLER
D 8 ARIZIZMA L7zo 7RI Y EOMELIZ VT
W LA B BT A3 S 5 7z,

z ¥

#Hf

FASE T L O 3B HAH O FEM 2 WFFR I3 2 Y (%
M OWFge 0 134825 700 m), R o3 o O
ThotzvF /) TLryval i, wIHhFaxzrwarit
BIOY 2 ai it shp B9, #LEo—/
THhrAF~rVanFbHERY 2L 5 L ilHlke &
NBY, B TbRoNZHETH ), RHEILEVEED

#1195 (2011)
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TR S i 23 it 4 2 E R 72 B B b O S AU & 2 O i 22 H) 5

#iPHCLEET 5 altitude generalist ® T 5 5. AR
DEirotza~xry aH g, HBARY Tl &
NTHY, EEofkd Ky 1,000m b 58 TEEBD R D
Ehrole —J5, e SN F NN TV I T HD
AR 7 hr o 720 2000 48 £ UF 2001 £ 5 A K &
6 AW IZFEREDO RS T DI, H RO S IEM LR
BLZPESEOBKIIELS 2d o7 MAED
R HNZ IS & OB OIS W HIP T B 5 A
BEELTWDLEWR D,

PG O #E AR CIRIR Y B & AR R 133
LTS, i ciiyF/  no~anrtRe~vy ®
ALY IAFTAEIRDE L7ZRIEYEDNELE L Tz,
— M A R 5T < SRR\ 0 3 HAH 1 /R
DR LHARREDE G T % & & BERSE0 gy
RHOFEIAADEEE OB HED /XY — T I e 38k
RAMEMER L, LarL, BYCHOEEICHYT 5 A
AN 7REHRGELRO 1,200 ~ 1,500 m O3B T
ERL ) R BOEEES86% x HOTBY, 20
IR TIE~ 7Y ad A HROHMARTHTH L0 L SN
T3 7,

HACHOFEBA O LM I EE B L 0L HE
(H) &H1KL, FAROFAEE AT 72 IBEMIEIR A O
BEAT LA G 311 m, 4EFMAR 122T, #£F
K 1,503 mm CEAEME), DUERBERTHILEER) oZh
b (i = 184 + 1.1 (SE.), ML # = 18.16 = 0.013
(SE) ®) LWL T HEIEAr>72 (p<0.05)0 —
i 2 i 0SB0 o8 £ g 8P TR 72D S
BHIIESE L LICEPT L ERmo TS (BiIst
), A &R IO 2 B O SR O E VIR
JIMOZALE L b o 2BEmOBVWPEERTH 5 L
"ang®, LaL, HlE otk o mE e g
Wb 2 HBER L EROLEEIC R D > TV L HE
2HY GEE S #f), 1L S 2 b o # ik
MOZHMEDOELRIZITZ ) LBERL GO L) Bl
DPLETH D,

VHAER MO M S RRED L DN, F OB EE LR
Lo T WY 2 —2>Th 5 HM
O Lbho2oh 2 g s T 9, 4
RHOERMOBEEETHD v F /2y~ aht (B
HHEE R IEAR) &Y 3 A R IR O G E % RS
W) A7 ¥6% (ERI) T3 B4 20 712 A B 4o
TREFEHRTHY Y, TEERDP Dol AR F
ILYYATALEERP L TR s, #WRH
OB EMIIEROSHEZRET L L VI B2 D

EELRBEMTHD LV D,

M OFHOHERE TIX, FARBRE KW BEOES
T HE TN TH Y (seasonal turnover * F 7213
phenological turnover ®’), RO HudH |2 I LT
2 i & SR O 7 WIS LT B g e
DEREFMEE % B L2 Sy — v 2R LT b,
MEDODEXWMDOYDRI 5726 AV EEOE -7 &
o,

Z 2 Chlkam L7 it o FEHA O 1213 R, A
HPREN, AREF bk A BN DSES- LT B8 (B
ZAZ TN b E O L O B OV T &
NEOBEL S OWZESFES NS,

B EZED

HAH R OB OFHWEE T, BEOE—21d
FTNLHDOD5~6 HoY— 7 UBEEEIEED L7z,
TFr= 7 A AOFEAEMMIEEL, vV akaik
RizdHEL Y REWE =R SN, BRFHILTY
UESED/8 Y — RO N Y R Hils 0E VO
BUIRONL o720 F-ENOERL 2 T FER
DFHEIRY — PR HNTH Y B899 = =t 5
ToBSEEN Y — G ENEN OO ERE R % KL T\
é 53)O

R BOF+ <7V a i+ OEEHOZTHZES)
VL[ U Aphodius J&\Z )& § 2 EARED 7 )V — 7 & 1L 57
D 7THPE—27T, S HURBRIIDLIT P RMBEL2RES
N h o7z AL H LTl Aphodius J& D 1E
HIARBE LRI 6 AP FREDE -7 L) ZNLED
TBREIIIER A7 B o 727 BRI SR
JbiilE (AL ' THEBOFE Y — R LN,
RHE IR > Tz, L L, fFLTIERERHEEFT
THRIZEGEBEOE—2 L0 AEIIES PRI
LR FEE NS — R RTODEHEN S NS, i
ORBYBOBEEECHL~YI A Razy~ahh, ¥
FIIURATABLITY ) an AT, W2HEI5H
WS BB DL D S 2 h 5 EDOE - 27138 AT,
FIOFEIMAC & 2 DO THATUL L 72 BAEHAC O TG EN S
INHIZHLT 5,

WS NZHIAHORIE Y BOMITWTIoMETY
LM > Tz (M4~ 7)o RIFYETIIAZ
DB E A EL OISl T ELBE % L, D
BENITKIGTH B & SN D ¥ RIEY BTIIMEL3E
EEOTOIERICE LT A5, BEIXHEAR 3
SBMT 2720, SFEGOFHLEICHENTCNLH
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HARCIEMEOMER A 2 B LB SN D, RIYED
P, MO BRI ATEIOE DS, EOSHE &
7R OER M E 2 EEIIEHET 5 L TLEET
VEND B,

TR R b S LB 2 L Eb s H % (st
E), R H O BAEREIE 9 A FHLgE RV TE
BURESMICT 5728 (FH 1 kg 720 40 KL,
b)) P A ELTEY, B EHO R OO M
LARCEBL TV b0 LIER SN,
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Fauna and Seasonal Dynamics of Dung Beetles of the Pasture of Mountainous

Grassland Research Station, NILGS

Osamu IMURA and Daigo YAMADA'!

Department of Planning and General Administration,
National Institute of Livestock and Grassland Science, NARO, Nasushiobara, 329-2793 Japan

! Mountainous Grassland Farming Research Team,
National Institute of Livestock and Grassland Science, NARO, Miyota, 389-0201 Japan

Summary

Fauna and seasonal dynamics of dung beetles were determined by assessing insects caught in basket traps bated with
1 kg cattle dung at altitudes of 1,000 m, 1,100 m and 1,200 m from May to November on the pasture of the Mountainous
Grassland Research Station, NLGS at Miyota, Nagano. In total, 2,320 individuals belonging to five species of Scarabaeinae
and eight species of Aphodiinae were captured. Six species were tunnelers and seven were dwellers. Although the
number of individuals captured in each species varied depending on altitude, the number of species and the total number
of individuals were almost equivalent across altitudes. The ratio of dwellers to tunnelers was decreased as tunnelers
dominated more with increasing altitude. The most abundant was Onthophagus bivertex Heyden, followed by Caccobius
jessoensis Harold, Ahpodius quadratus Reiche, A. pusillus (Herbst), and Liatongus minutus (Motschulsky) in decreasing
order. The individual number of C. suzukii Matsumura, Onthophagus ater Waterhouse, A. pratensis Nomura et Nakane, A.
breviusculus (Motschulsky), and A. sublimbatus Motschulsky were small. The expected species richness estimated by the
bias-corrected Chao2 estimator was 13.2 £ (0.7 (S.E.) and Shannon-Wiener's H was 1.640 = 0.017 (S.E.), indicating the
diversity of the fauna was low. The number of tunneler species increased in July and August, whereas that of dwellers was
abundant in spring. The individual number of dwellers was 30.2 per trap in May, and thereafter it decreased. The individual
number of tunnelers was abundant in May; after a decrease in June it increased in July and August exceeding 100 per trap.
The sex ratio of dominant tunneler species tended to favor females possibly due to different roles of males and females
in the nests. We concluded that the pasture was important for conservation of rare dung species and this fauna could

contribute to dung decomposition effectively on the pasture.

Key words : mountainous pasture, dung beetle fauna, seasonal dynamics, conservation, dung decomposition
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Mol7Ht 49° 186 77" 16° 0.0 39" Na23 152 45 16.2° 27.7 I b
Na23 6.1 201 96® 19* 0.0 27 Na50 116 41° 13.7° 23.3 H A
Na50 5.0° 199 97" 19° 0.0 37 K '96-'97,'04 '04
A '96-'97, '96-'98,'04 '96, AEK
R 04 04 1) ELFRIC Tukey #5E T S%RKEDFEED Y
1) PHAFIEIAR~R 1 ~9 OFFFfE 2) HEEKGEIERE KEE LTEH
2) BT Tukey BGE T SBREOHEZED Y
3) AEEMEEREEE L CHET
#£12. BEERE
1997 2004
BNk BE 75 M (e E 75 MET R
FEH ooV FH V% T V% T V% B V% FE CV%
(cm) (cm) (mm) (em) (cm) (mm)
Na65 187 4.5 77 75 162 106 1758 9.0 64 11.1 16.0 10.7
Na2l 185 48 45 149 201 54 - - - - - -
Na30 168 5.7 66 142 201 102 1819 5.1 80 84 169 113
H84 188 6.4 62 98 185 132 2041 74 79 136 176 8.0
Mol7Ht 184 42 76 89 171 88 1778 712 72 98 139 100
Na23 195 5.2 95 72 195 83 196.7 8.4 9 86 186 73
Na50 207 38 96 59 217 101 1846 115 89 104 168 92
#£13. [Na65] zRBFHETHEXEF, HAEOHFETHE
A EET TR R HEAR [Fl /e [ TDN [ A IR NEREETe TR
FIR - R G 11 AR 1 & i w=EEE I Iid ek ERR
(H.H)  (kg/a) (%) (%) (kg/a) (%) (%) (1-9) (%)
2002 BT 7 7.24 161.0 9 49.6%**  115.1 94 0.0%k% 3 Gk 45
Y7 - 7.25 167.5 100 55.8 1225 100 3.7 8.0 47
2003 HEAZ R 5 8.01%* 150.0 88 36.7%* 91.9 87 15 3.0%5 47.1
SN - 7.31 170.4 100 423 105.8 100 12.6 6.4 49.9
2004 HAS TR 7 721 1943 106 53.8%* 122.0 101 65.3 2.3k 6.5
VNS - 7.21 183.8 100 58.3 120.7 100 47.8 3.4 9.2
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BY, 70 MEBRGE OMAER O SIS
Thbo FMEMTIIEMEECTREAT LT EMK
DOI/PUHEIZ DOV TIE, [Nabs] B L OHKEF, & b 12
MTHDL (F6, £13). TTEMBWIERTLHE, N
BOBRTY 0AL LY, ZHEOMPAEWOWHKIZ &
BEEDOWHLHE L TDN OFL Y OFRKE 2D, ZD72
% [Na65| % FBUCHED FAMIE, TFEMKBICL S
ZEHOFFNERTHIEZ I, BHEOF AL -
RELCHEG TEBEEZ BN D, [Nabs] OFAMEIZD
W B E & R B ICE W (3R29) 0 HALTHIRG
B ) OFRMEEN LN EH S, [Nabs| OEHEMETO
AR LU, [Nabs] #fEFH & L2 F MFAEICS
WTHEM 8255 720 LB B EEN D2
K, ZOT LIZL ) HEANEMRTFBEE ORI &, R
FEIZDD5 TA N EKFTEL I L EZBRL TS, 2
NEDOZ ENB D [Nabs] IEF OB RME LTo
RENA S, W 2RSS,

—77, [Na65] ORpEE L CTEEAERPLSRE NS
ERETON, ZRHAEBE L TUIRRARFTH S EE 2
S5NB (£10), ZD7z%, & HE 5P AR
DWW TIEEEA B O/ S VR EHLA S DY 2 EDOBE )
VETHD, $72, BTFORMIK SV THLDT,
FHRRIC L > T RBMAE LT BENLH L8
A DOFRIE DR 7AFEROF R, € DM HAly
XD T AaN—TEHHTHL LEZOND (K
11,
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£14. [Nab5] 2HBFHETHIEXEF, K& [2Hh2xX42—] O (BEEMHRAHR)
FEES Sl e VAR A/ A TDN EES DN R
FER EN 3 I It wElE I It [liifzNe BRI
(H.H) (kg/a) (%) (%) (kg/a) (%) (%) (1-9) (%)
2002 Y HAHAY— 7.21 161.0 97 50.0 115.4 96 0.4 2.3%% 7.0
7 7.22 166.3 100 52.6 120.2 100 4.1 5.3 6.3
2003 Y HAHAY— 7.24 141.9 107 43.0% 93.1 107 0.0 3.0k 42 7%*
iy 7 7.26 133.0 100 49.6 87.3 100 15.8 6.5 75.2
2004 Y HFAY— 7.18% 178.9 98 52.8 82.6 92 83.9 2.6%%* 9.6
AN 7.19 183.1 100 56.8 90.2 100 89.2 42 16.3
SEg Y ARAY — 7.21 160.6 100 48.6 97.0 98 28.1 2.7% 19.8
i 7 7.22 160.8 100 53.0 99.2 100 36.3 5.3 32,6
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Development and Characteristics of New Inbred Line “Na65” of Silage Maize

Tomohiro KIKAWADA, Yasuaki INOUE ?, Eihide MONMA @, Hisaaki DAIDO ®,
Akio KATO ¢, Kei-ichi KOINUMA ¢, Masanori MURAKI ¢ and Eisaku ITO ¢

Forage Crop Biotechnology Research Team,
National Institute of Livestock and Grassland Science, NARO, Nasushiobara, 329-2793 Japan

Summary

A new maize inbred line “Na65” was developed at the National institute of Livestock and Grassland Science.
“Na65” was registered as “Norin Kou Oya No.59 of Maize” by the Ministry of Agriculture, Forestry and Fisheries in
2005.

"Na65" was selected from [P3352 x { (H84 x R2040) X H84}S ] X P3352 strain, which originated mainly from the USA
dent strains. Selection was made for improving resistance to lodging, diseases and high combining ability . Selection and
selfing was performed until the S, generation.

“Na65" belongs to the medium-late maturity group in the Honshu region in Japan. This inbred line shows high
resistance to southern leaf blight (Cochiobolus heterostrophus) and sheath blight (Rhizoctonia solani), medium resistance
to smut (Ustilago maydis) ,and medium lodging resistance. The ear length is medium-long and thick, the number of kernel
lows is 16, and the seed-yielding ability is high. Further, it has medium-long stalk length, semi-upright leaves, and is
medium-tall in ear height. Its combining ability is high, and its hybrids have excellent in stover digestibility.

The new single cross hybrid cultivar, “Takanestar” (Norin kou No.58 of Maize) with high lodging and disease
resistance and high total digestible nutrients yielding ability was developed at the Nagano Chusin Agricultural Experiment
Station by using “Na65" as the seed parent.

Key words : Zea mays L., inbred line, dent, southern leaf blight, high seed yielding
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FRHe 5

FPEHA G- (3 H A St - F12F (1987 4EH0) ' oAk
oA (TDN) BEREICHLTCIKX, NIK, C
IX, BEXONIXIZ80%% HEIZMHRL, AIHXIZ
WIS 100% % BEEISHRG- L7z SRR FHI &R

WAV, FERA SR IX A B 1T A AR D FLERIRAE X 5E0D
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TRIZASAEE O BRI I R OB 12 BV D S kMR O E
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filE R Z KD 7,
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2HLHH, Fﬂ’%?él%»#~i@~&,%ﬁ@ﬁ
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1 B % 56kg' & LT, ML L-EMEHOERL

LB, HC, BLOMAFEE (AE) 245 L, 88 720 HARFZEENE - FL4 (1987 4EM) ¥ IZHI Y WEED
HofEREZ 1T - 72, &KX HC % 2kg EEHG L7 RO T AN F—ZEoRkED 15% %, 2 EOMEK
B, BT, TCHBRBBRO SRz BB IO WZIEIR 5% % 384G L 720 SABRBAZATIC 1 A o Bl EdH i
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FEIR 1 1 2 1 FEIR 1 1 1
2 1 1 2 2 3 2 3
3,4 2 2 1 3~5 2 2
5,6 1 2
it 4 6 6 it 6 5 5
Grith 3~4 2 2 3 aWts 45~5 1 1 2
ER4 6~38 2 1 1 ik i 6~ 38 4 3 3
9~ 11 3 2 9 1 1
R 496 ~ 590 2 3 2 RE 536 ~ 590 2 2 1
(kg) 600 ~ 680 2 3 (kg) 600 ~ 680 4 2 4
720 ~ 780 2 1 1 793 1
BCS 3.25 2 BCS 3.25 1 1
3.5~3.75 3 4 2 3.5~3.75 3 3 4
40~ 45 1 2 2 45 1 1
FLE 9~15 2 2 2 FlE 13~15 1 2
(FCMkg) 16 ~ 20 1 2 3 (FCM,kg) 16 ~20 2 3 2
21 ~ 30 1 2 1 21 ~ 35 4 1 1
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Control of the Body Condition Score to Reduce Feeding Dairy Cow
in the Middle and Latter Lactation.

Yoichi TAKENAKA and Taiichiro FUKUKAWA @

Livestock Research Support Center,
National Institute of Livestock and Grassland Science, NARO, Tsukuba, 305-0901 Japan

Summary

The adiposeness milk cow tends to be breeding difficulty and disorder of nutrition. Therefore, dairy cow should keep
the body condition (BC) properly. Generally, it is guided to be get in shape BC within latter lactation, and being led to hold
proper BC in dry period. The objective of the present study was to become closer to adequate body condition score (BCS)
at the adiposeness dairy cow. The feeding trial which was restricted the feed of the middle and latter lactation was done
to study the effect of the change in BCS, body weight (BW)and the milk production. [Test I ] Eight weeks feeding trial
was done using 16 Holstein dairy cows which were postpartum 3-11 months were fed rye silage, lucerne haycube and
concentrate. Feedstuff of 4 cows (group C I ) was decreased only concentrate. And, feedstuff of 6 cows (group N I ) were
decreased same feeding ratio with control I (6 cows). [Test 2] Eight weeks feeding trial was done using 16 Holstein dairy
cows which were postpartum 4-9 months were fed corn silage, lucerne haycube and concentrate. And, feedstuff of 6 cows
(group CII') was decreased only concentrate. Feedstuff of 5 cows (group N1I) were decreased same feeding ratio with
controlII (5cows). CI,N1,CII and NII group's TDN adequacy were 83-86%. The decline rate of lactation yield during
experiment period were C I :32.4%, N I :28.3%, control I :11.6%, CII:30.4%, N 11:33.3% and control I :25.5%, respectively.
The decrement of BW during experiment period at N I was 23kg, also C I ,CIl and NIl were 34-40kg. In all decrease
fed group, these BW decrement were significant against controls. It was resulted that the significant decrease of BCS in
the decrease fed group were about 0.2~0.4 during experiment period. BCS hardly changed in controls. Meanwhile, BW
change in controls were I :0 kg and II:+15kg during experiment period. TDN adequacy were I :97% and 11 :106%. It was
shown that BCS could be adjusted in latter lactation.

Key words : body condition score, dairy cow, adiposeness, body weight, milk yield

* Present address: Livestock Industry's Environmental Improvement Organization, 3-19-13 Toranomon, Minato-ku, Tokyo 105-0001 Japan
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(3 AC2(C, A E 2 (3E DD D > TOBHA D > TWBIHEEIF AC3 ICHEE N B,

W ZE L 7o ESE R 12 3 RS A Tl 8 43 39 0 & 3
RO 14 5 04 IR EREICE» 572, Lael, #
R CII R E A EANE E RS (RS W EA DS S
Nrzo FEERMICEE Y BXIET EE 2 5N AIEERC
B LR E EEIITMBALEOMICERE R ET RN
mhrotze LirL, EEBHEIZBT 2HAXAOERE
157 5 231l & 2R ST, TESERR & A HR I
D5 RO IAEER)ERIL, ﬁi?ﬁ’cmﬁi/ oy &l E AR
D 35 ¥k / 5B S I &5 |z g bR o
X, EEBMICBWGEERMEI D O HEICK, o 72,
LR E DVESEIRE I BT B BHAAL O & & L8703
GHEENDACT— FEK 15 IR L7z ERARMEE XK
ERAETIZ 3 DI, BEBHTIE 7 DI N TGS
N7zo F72, OWASIZ & ) &Pl L 7z AEEIC BT 5
TEEL B % K ACEHI A TERISIIR L2, FERICHEET
EHICHHETRETHLEH L SIND ACLIL, HEER
R BT B8 &R RIF72BHDOARTHY, 2 HOWER
BCBIRINZ. T/, TELZTRMICEET HANE
RKETHDH AC IZHFE I N LT, EEBETIEY
NHZED FICE CEOHEADLESDOHRTH o720 —
J, EEBRMIZBWTAC I SN RZEIE, VN
Wi AN T% FICEBE, MTR2IEL LS,
TN AW T LI L TRICAN D R A D%
BOWNITERY BT D EEOFIEADLET, W
TIXAC3 DEIED11.8% L Eh o7z, S HICERNE
HEEISAT THOWBETELBMLIY bE L, F
WEIEE FRBIT22% ThH o 720123t L, @HBAT

£13. ELIBHEEBEBEO OWAST IC& 2EELEEHE

wHIEEEE (%)

AC1 AC2 AC3 AC4  AC3+AC4
N TEAHET  EHIC
v bz , . EYNGR|
MEEL oo, PHREE BETE L
L Sy - ~ ~ o
WG TR TLRE X -
A #L 85 6 9 0 9
EE 37 26 37 1 37
B #LE 93 7 0 0 0
HE 50 39 11 0 11
C #E 100 0 0 0 0
B 51 45 4 0 4
D #EE 87 10 3 0 3
W 44 35 20 0 20
E #EwLE 62 33 5 0 5
WE 59 36 5 0 5
F #wLE 78 22 0 0 0
W 45 53 2 0 2
G #L 88 13 0 0 0
W 45 43 13 0 13
H #* 95 5 0 0 0
HE 56 39 3 1 4
Sy #EE S 86.0° 11.8* 22° 0.0° 22°
WH 483°%  397° 11.8° 03" 12.1°

PG EAF S EICAEZES D (p<0.05)
M EFI RIS IS EZED Y (p<0.01)
"Ovako RAFFELBGHNT Y AT Lo FEMIIA LA SR,

3 121% E BELREVPRI SN, F/2,

N5 ACL DEEE, TXTOWBRFIZE W TE LB

iz LS

THEBML ) @, FIgEd LB TS 22

ﬁ’o f:o
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4) ER

WOBIZ L) I NZEAT DE, MFEENFEOmE
5N T—FIBMELT ) v onTwg Y,
LAL, BERRIBOWBY, 1 ERH2) 0 RELS
BTROWA, S SIEERIL? S 1 ATOEINIATA
LRITTEOBBNLEND . RRBRCTHEM L7238 1R
Fi, B R S 2B ICE R RS 2k
{, BRTHADITALZTTI O ) B L 2B+ 5
CEDWEETHEZ NS, 1 ATOMEEIZIWT WS,
BB CIIERA L CHERBMT 5720, BEAK
ASEERBAR RS WEAS R SNz, L, ik
XN OFFEILEL & AEHERER & ORI S 22 72 BIFRILFED
ST, ERBAE LB OMEERICE X3RN
STl 72, 50O Y NEBAICE L 7
VESERERIZ 3 LA CHlE B LA B E o 72
A5, VE¥ERRIC B 2 &R E R I I BAEEOMIC A E
BAENIZNT LS, MBI X BRI 1E
ER ORI O TR 72 EOMFEREICL500T
v eEz Shiz,

VESERFI & BB &SRO 7R R IE, LR
THEBHIZIES 2IcmeC s, #EBIE
EREOSFUIR WIS A2 EAF RSN b 00, #EE
B CTEENREOR VB ETH 2 Z LS
M7 o 72,

OWAS |2 & 2 EZE LB GEA T, @HE B O A TI
WIHETHEBLICWETNETH L LEH (ACLH) »Pig
ENT, SHICAKEETIE, YOHEROBITITEXS S
TNV THESE L7288, BB CILH TR 2 3 5 BRI
gLy, SRBEEIHOHITTsI L3R FET
FoTRBBL, BIEDOEICH P T2 b TA L LD,
AC3DEIENE L eolze — 7, FEEBITIZACLIC
SHEEINDLHIBE ST, SHBENE 2z h
TERFOENT, RSB F BB L Tz
AC3 DEIGHME L, 3 ERBA ClL@H B I ek
WEESE B otz $72, HE B TIIRTE
N7 BEBD o, BIER L EENAACLOD
HEE, TRNTOWERE 2BV CHE B CHlE B &
DLE L, FHELE LB THL P ICEL 72, &
O\ VESETREE D FFMHEIE & X 4LTw oL e o 13,
FEBMCH OIS, B EBRMISMEELRS, (EEm
JEOWA S b WEBEICIRETINTH S,

INSORRNS, FEBAILEFERME KL T,
TSR ATE <, TEEREMMER VRS TE I B
FThDH LA S NI,

V. EEBiEE AV TERBREBANEAL
YINDEE ERIPIIEXR

1) EL®IC

[ ETIZIER TR E H A~ D 3 N A BT 5 % - fei
DWRAGMEWME L2, Ths 0RBITS B OES
ERREFTICOWTOADRETH Y, ZDOHRD YD
BEREBLR, FRICMRAE & DOFEITOWTIIAHTH %,
REDOWHLE ¥ NEHELOBERIZOWTIEINFE TIZ
% OWEMEREN, ZORFIAHY 2R 12
INFLHOLNTVL, LALAEDS, HALLZIY D
BERE 2 LR SR 5 720 I BB W B UBE AT R W
EENTVDLLDD, L E v NDOWEILROBRE
oM LzMEEIRONZ V. T2, AES Y I3
WIEETHETOMIERTLRETH S LT
bo T I TABETIE, M Z IV -CIEMAINR A~
TN R B L 2 E RS S AR AT, HOEEEE R
Lo SHICHRE D 2 KEDHBHBITESMT Y EZE
OMEZBHFHAE L, EBEORMIZBIT 2 E LRED
HRIEE, BUSEPBRRO 2 NOBEILKIZS 2 5%
BIZOWTHRE L7z,

2) MEtEHE

(1) #HEx

SR 1375 B F SR N O U R (91a) Td o
Too COFMIIMAERESFELLHL, F—F v —F
TIAR N =NV T 2 A7 PRILL, —ERIE T sy
¥ —7WV—2"5 A (Poa pratensis L.) 735 L 725!
W TH o 720 AFERFERLLANE, BEAEE A
58AEZ 4 A TW2E 10 AR 2T T, BT 5 lha
DFEMAN R T & o 2 B X ClF il L T 7z, 2001
L2002 4E0 3 HICEALE LT, WL HALER
BxHWTN, PO, KO % &K & b 4kg/10a 9 2
FEH L7228, 2003 4F LR IZBE 2 4T 72 52 - 720 2001
6 HICREMD—ERIZF T T LF ¥ (Erigeron
sumatrensis Retz.) 73X L 727D BEA D 21T - 72,
SO NICEA LA XK+ XX (Solanum
nigrum L.) (2 DOWTIEBE BRI EIT - 72,

(2) BHEEDEBVWHIEBLADERRICEIEFITHE

DIRE

B % 10m U5 91 X231, 29 6 751X
W %28 A CCONH BT 5 XH (LIF, 3#
X ET5), D 16 Xl & MEREI W ERHE T 2 X0
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(UF, X ET2) L L7z (K16), ALK LR
W BT 5 18, KA, BT 7R S0 &R D &%
ML CHRLE L7z

2001 4 4 H 16 H 725 BEAIFEELGE; 5 50 % 2 X 12
EEBA L, 5 H 15 8256 7 A 10 B2 CThH 1 [,
ToN (ShfE C EABR) %, 3 EIXA 258k, #EAMX AN BE
R L 720 BARIEIEUEET 9 0], AERRAEIE 270 %R T -
7oo HHIPIZ O NS — IS S L) ICBIH 2 &
Wy N OB kL (16), 1 X O E
L 24RRE L7ze YNEIZEID LY (D% 1ESR)
AL, #EEXAOBAIE, HHEEZEIBDANEE X
5D HERAH i 7 PE3E I & B & L TR B A
T, BHRXANSBHEIC B B OREZ B 5 72
o, EOLEBIUOEORDE#IF-HEEHICATY T
HEIZIERLRESOREMRY, 1HRTOMWERIZAN
7%, RTELEADTTRBIEL 72, Bz 20:8H 12
RAEHHEE & O X 2 OF | &R E R & EE/RD
HEEH, WEZEELHE L

() MHBEFPEBED NOEERKICHLIFTTHE

DFEE

2002 4F- A & BB AR HCRUE X & R HUBOE X % 30 F
720 2002 4F 4 H OREAFRA R, BALL 722 DSt o
TER Y NPHERENT720, TNEFEFNS 29 Xl %
Bruva7z 62 X o> 9 5 30 DX & U X (3 X 24
X, FEHMX 6 X)), 32 X% B R X (3 RIX 26
X, 3#4MX 6 Xm) &L, BEMEEM;EZhEn
SETBUR L 720 2003 4F & ) R 24 ) 720, @ik
BIERIZFEHR Y AW HER S N7z 8 Kl % & 7-7°, #i4

’
’

10m

z

*1 130m

} 70m }

16. HERMOXE & >/ \ESfE =

ABADELUAOEZFICEEY 5XE (16 XE).
DRSS NEOBERSRERT .

#1195 (2011)

132 DX % PRy 7z 32 KT CTIT o 720 FRATIH H O i
O R & MR XA BT 2 B E A 3% 14 1R L7z,
7R O R E IO R, A 1 EEE L7z,
AT XA BT 5 v NfEZOMELZ AT 5 72
OIZ2002F 4 HIZEBFLTWLIYNNEHDH B, KL
JEX O EX A5 24 8k, FAMX S 6 8k, ST
DI LXK 26 ¥k, E/X D 6 bk%#EE L7z, 2002
L 2003 SEDNRAHET O 4 B, Ao 8 A, AT
%o 10 FICHRAESR (K17) 2 HWT, #BELLES
WS EICME LN FEESER LAY V2
¥ O(LUF, YNMBA vy v a e d5) AEHIIL72. F
72, 2001 425 2003 FIIE AR 1 HREC 1 XD
SEE1LHAICBCT, Im* BN B DREAE % 58
WRIRE (F—F ¥ —FFIR, F=NVTxR7, XU
=7 IWVF 4275 A (Lolium perenne L.), =~ % v ¥ —
TNV—275 A Lv Kby (Agrostitalbal.), > 12
0 — N (Trifolium repens L.)) & FPEIZH51F CRedk L 720
DNOWEIT IBUT ThHolo/od, BEIZEDZ, &
512 2004 4F & 2005 4E 12 (XM AAE X 12 Z 2 10 4/

R14. BEHE, BHRE ZVEEES SCBBGOFER

BHICETEZY=E

2001 2002 2003 2004 2005
AH (H/H) 4/16 4/22 4/24 426 425
BHH (H/H) 10/11 10/17 10/16 10/7 10/14
AT HAE X 552 55 31 31 3.1
(¥, ha) BRAUEX 7T 81 59 50 5.0
HEW A B X su 472 410 6Ll 361
(kgDM/ha/ H) EREIX T 46.6 224 392 31.0
REMRICETS KRR 18.5? 385 217 217 21.7
B (kgDM/ H) ' ERHUERX 77 567 413 350 350

"I O ILE R 60% & Lok &2, KT 400kg D ETE
R ORI TS B LB RS 7.0k HY & LTHE
22001 SEAT BRI SR OME (e LB B 45T

A r
\\ //
1 L/
(] ‘\._H‘
e L
7 T
N
N
N~ I ;&)cm
L

17. YNAEEREROBE

11Xy 1DKEEIFA40X40cm, HRASEEBHEL /X v
Y1, COBTIEIRERI > NAEEFSERLZX v 2 (27
XAya) EkB,
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OEEN (Im®) ZHEL, AHHTO 4B L #EH%E 10
AICHMNIZB T A MBERI L 0SS X OHE %5
FRL, BEIZOWTHEAE5E (Summed dominance
ratio, SDR,) * ## L7z,

RO A EREZFEHT 572012, YT 2B
L 72 2001 412 i3 fedo e 4R 12 5 8 o, 2002 4F DR 1
BHERIZZERZR4EO 7072 M7 —Y (1.2mX
l2mx & & 1.2m) % #F#EL, HH 1E, 77— Wit
B (Im®) %755 & 3em THEHEZ ALY, 70C T3 H
MIWE SR, WM E 2 5E L 72e ALY BRI, WHCRE
XOEEZEED S0 HIZOWTENENME L7z, £
7z, BARGEERES X0 HUHERIC B 5 BB
A4 (fKHE 400kg) DOMEFRRICLE R EREH I L 72,
(4) #&%E

UNHDEHRIZONWTIE, 12X B0HEFEOME
FRWTHEEREEITo 2. FOMOEH 12DV T,
SR O %2\ t#R5E % H W CFEEME O 2 ORE %17 - 72,
Mgk R, fERREE 5% RMOLEIITHEENH S b
DE L7z,

3) #&ER
(1) BLBHEEBEBRTBRELUAD N NBOESEL
AEENRE

b X L FEPLX ISR L 72 2 T O R 7% 20 38 H 12
BULEERBIUOFICL AW OF S EWEEEE £
15127R L7z 6 H 208 X0726 HICHE EXARHEL 7221
DEZEFIZIIKNBI L 2 I NEEISE D 720
EHICHBAIC L D YN OF &k, #EERXAE
L 72 ClRAERR S N b o 7275, #AMX~6 H 26 H
(CREAE L 725 i 2 1 CHERR S 7. BRI AR 20 A H (1S
B 5 EAHOMEERAWEG L PHHEER P
MEAEREEZERI IR L. BELAETRTOYNHIC
BT 2 #WEEREEE, FHREEY THHEERD
FIGMIIFEAMX CHEEXIC AR R E W E AR S 7
B, BREREIRONE»ro72,

Fehilith 23 4EHI2B T 2 YN EANOREEDOME
YNy v aBTR L (M18), F X5
ELI N9 5 2002 4 8 H LA IR =X 3 &
OEBEX TENEN2 B L1 RDHIE L 72720,
NSOV TIIRIT A S A L 720 EFEIIC B 5
LB 720 DTN A v ¥ 2 B E X,
FEXWFNORHEIEKXIZ BT H X EEIK OB T
AREGEIRON »ro7z — ), #HERETNRXEE
bELGAE, 2003E0 T NHE A v 2 B, S

FEXAIZ B W TRIEIX & ) s 2R L, 10 A1
XA B RSB S e,

x15. BEZ20BBHICE TN HOEEELFICLBE]
R EFL (2001 F)

EAE (%) LB 5 SRS AR B

FEHE # X #ALX #EIX #ALX
5H15H 84 100 0 0
5H25H 88 100 0 0
5H29H 84 100 0 0
6H 5H 84 100 0 0
6 H 13 H 88 80 0 0
6 A20H 96° 80° 0 0
6 H26H 92° 60" 0 2
7H 3H 76 80 0 0
7H 10 H 88 80 0 0
Ty 87 87 0 0.2

PR IZB W TEESZM L ESRBICHEEAD D
(p<0.05)

#*16. BHEH%20BEICSTIZINEERBEEEMOTE
EREITELANZOFYHLVURSE (2001 )

EANE BHHEREAES THNEER PoRRER'
(k) (%) (7 #0) (em/ #£)
FHEH BRI EHX EEX B EERX EHX E R B

SH15H 21 5 100 100 47 3.8 159 148

sA2H 22 5 95 100 5.6 3.0 200 14.8
SH29H 21 5 8 100 3.1 56 120 183
6A 5H 21 5 90 100 59 48 161 23.6
6 H13H 22 4 81 100 45 73 121 154
6H20H 24 4 96 100 49 48 169 147
6H20H 23 3 95 100 74 9.0 160 23.1
7H 3H 19 4 89 100 3.7 73 104 133
7THI0H 22 4 82 100 62 98 106 14.0

Ty 22 4 91 100 51 62 137 173
'"EBHHB X OEEICBWT, MEEREKES, FHEE
EHRB LOMEERICHT A2 BHEORE (3 EIX & HILX
D#) FHE (p<0.05) TidEZAw

NN W
S W O

—_
(=]
T

S HHBIAY L2 Bk

(=T}
T

2002 2003 2002 2003

IEHC X U X
1

18. YNHAGEOHE
NAREFEBR LA v a8 (R1788R) TRUE
EIR (BERHER:n=22, BRHER;n=25), B:#EHKX (&
BHRER ; n=6, BRHER ; n=6), * : EEREFENKEA
HICU 35S, BRBEREOBICEEZESHY (p<0.05).
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(2) BLB3HMBMERGTICHETE L /I\OWETLK

2001 4E-7% 5 2003 SO BAEHLIZ BT 5 405 & B OB
JE& R 1T IR L7ze BRIAED 2001 47121358 Hh o o
BEREIL 74% Td - 72%%, 2003 IR FAE X T 48%,
T X T 38% £ TIKT L7ze ¥ /NOBEMILR L
I 72 2004 4ELAREIZB1F % SDR, A7 5 FfE L oy (k
A7 5 HAEICE TN WIGE) OWER X OHBUHE % %
I8 IR L7z MIUAEIX & H 12 2004 44 HD 2 /3D
FEIZ 1% LLT Tl o 720 EBUEIX T 2004 4 10 H 12
WEPEA* 15.7% T SDR, % 1 fiz & 7 1), 2005 4 10 H Dk
FEIE54.1% FCTEE o720 —H, RHEIX T 2005
10 AIS S NOBEEIX 17.0% & 7% D), SDR, 85 3L & 72 -
720 R X O R E 2002 4R 12 BV TP L 723

K17, BiEHMICH T ZEHENE ' EHE 2 OREDHES

(2001-2003)

B (%) BEHE (%)

* RBUEIX. EREIEX RBREX ERE X
2001 4 74 1’
2002 4 70 81 21 18
2003 4E 48 38 38 44

"F—Fx¥—FTTA, F=NTIRARY, Yy F—
TN—=FF A, YUZE=N
PYNE GO SO B

#1195 (2011)

& IR L72A%, 2003 4F DRI AT XIS B 1T 2 55
1% 2-12cm CHER L, 8-26cm THERE L 74K E X121t
NEZBIENZ L% o7z (K19, K20), A
A 2003 IS EHE X I BV TE L <l L7275,
2004 IR L, SRUE X, BRI & b IC4E
JEIZ L BEEEIH 5 D DD 2001 4EH 5 2005 F 1250 T
R L7z (3214). 2002, 2003, 2005 40 & E X 12
B DEERER, BRI B 2 BB (K
# 400kg) DHEFFICLE LM ERE L) b Hh o 72
WA AR, eI BRI L, &SI
IRA A & 72 A R L IR 0 L 72

4) EE

WEBI T ) HLE 2 BT 27201213Fy Mse
WEEIZHRTRELREMDLEDN D K7, KL
VA LT, FEHIBHEIAL) Y LR Z R 2 0E
HEMHT 22 LSBT A2 EDTRETH - 720

ONBIRBREL IR ERAD D) WS &0 kAR & PR
HZETUNDEFIIMEES NS, L LEBHEERD S
B AT 2L, FIC L 2 05| 2 h& CEl 2 %2 EE
EPRT T2 20, WrEET 5 E COMITEKE
o, BRI 232 2B TWD Y, KK

32001 41 FRBRIX AR M CHCBO-E LR B AR )

%18. HEEBSEE (SDR,) LI 5EEELINOHES SUHIEEE (2004-2005 )

RS X B X
S SDR, . . B HIEAEE SDR, . B B
AR g HHA (%) (%) {a wHA (%) (%)
2004 4 4 H 1 KB 11.0 90 1 KB 9.5 100
2 TF 2.3 60 2 WC 7.5 80
3 WC 5.8 90 3 FRAF 1.4 50
4 FIUFIIFTY 13 80 4 FSUFIIFIY 32 90
5 FRXF 0.3 40 5 YFARXITTY 0.7 90
15 N 1.0 40 IRPZA 0.9 60
2004 410 1 FFFFR 19.4 100 1 N 15.7 80
2 ARET 3.3 70 2 KB 4.0 80
3 FATUN 15 30 3 AHNI 0.8 70
4 DA 4.3 60 4 NV TF v 3.1 90
5 KB 1.7 90 5 FFFFER 5.5 70
2005 4 4 H 1 KB 13.6 100 1 KB 15.5 90
2 WC 18.3 90 2 YN 18.6 80
3 TF 3.2 50 3 WC 14.5 80
4 FFARXITT 7.1 80 4 NI 6.9 80
5 FIrvyIIFTY 27 100 5 FIUFIIFTT 20 100
13 U 3.7 30
2005 4 10 J 1 AN 19.2 90 1 YN 54.1 100
2 FFFRR 21.0 100 2 AbUN 12.7 100
3 YN 17.0 70 3 FFFERA 9.8 90
4 25T 11.5 90 4 T 4.1 80
5 FHATIUN 8.7 40 5 vxAuY 2.9 70
'KB: 7 v v F—TNV—2F A, TF: b—V7xA27, WC:Iara—n



AL - 3 ERSAE & R U 72 J€ BB > 5 o /N EEH AN DA 10 2 i A 28 40 2 BE 4 2 B2 47

BRCII R HEIE 2 b U % kot L 7270%, 2P\ iR e 2
DRAZERTSL® Zeps, BEEBELAEHIZEC L
LHEWE R hole 2O EHLE BRI,
B 0 5 B & G T 5 2 & TRIEX ) OFH 24
CZENTEDLHEMRBMEE VR D,

T7o, DE2HOKELS, B SN D NI
A O OBABMIC LY, FEBMS Y NAEE
@Eﬁiﬁuﬂw%%«?ﬁttﬁib%Eﬂm&%k
FZONTH, KRB TIIBEG 20 BEICE T 2804
%%E%,ﬁ%%%&$ﬁbl0ﬁ%%§ Wb 3
X TRREVEAD R SNz, ZIUHTE T 5%
BB O ASHESEE T2 F CoOAi L, 337 5 g X
NI DS L NI S LD £ ) b B TEH R 2 2,
INE N7z, By PRED X ) LREORENR S Nk
D otrb EZ BN S ST N R E LR L 725 E
BRI IR B BT SN be Lo LAAM
BHIEDOKRE SIZLELAENDLBODOR 6+ HTH%
59, RRABRIZBNTH, B, 9 7 HULiEE
L 72 2002 4 4 H 70 5 2003 4 10 B2 A0 T >\l
EOMEICIE LK, BAXOMICEEREIRL, B
THBAELIED V NOEEICEOZZEII R SNk h o7,

UNHEERE, BORBIEZR 2T 5 2 & RFERALD
12 &0 AR A 2 ] L 70 S N A ERE % [l
B ETYNOBHEKIZGESNE Y, Ly L)
S, WU OBE 2N, P NOEGERE Y B
FEERANES 2 5 ) 212, HEIRE LRBIEE OB 5
DLBE L 72 2 o KRR CILEEH AL M 12 3 N AL,
THENETE 2 BEE T ISBR DT Y N OB LK & A
TORE A S PICT B0, Bk b 2 KEOKIK
SMET Y NDEIZEME L B 2 A L 720

TIHCBE X & & (4RI % R B I HEV FEH R B o ot g

30
—— R —e— @mHER x —o— REMERX

25

M s 1 4

i (em)

o b

6 810 4 6 8104 6 810 4 6 8 10 4 6 8 10

2001 2002 2003 2004 2005

H/4E

X 19. Bl 2ESOHS
* I HRERICEREZESH Y (p<0.05)

FETF Lo AMUS Y 0d, BECEE Y N & ) b A
WMEAIFATRET LI L EZRLTBY), RABRICBY
% FEMEIMCEE B O T I, ST I35 4 8 3R]
MEREENREL-LEZ N, SOHICEBIEX
T3 2003-2005 4 O e i o2 B1F 5 E 1 10em R
HBOHERES Lo — 77, EBBUEIKIC B 2 R Ei
KERIZHNREZIZBNZ LD S0 o7z, WES P (2
LML, B SET CRBACE I & ) I o
FRE D) R LIRS N D o mUE X CIOEIR 7 37
B L) BN SRR AR L 72720, oo
FHREO R 208 RLAHEND L) ko728, K
BT X CULZE R R D R AR o 727200, W%
D% HZDOMOEFEOFHD LR X ) BIEL, £
DOFERE L CHATE X DR IZEDPE U L RS
toit,EW%Ezwm%ﬁubHévnwwﬁﬁ
17.0% & B HHE X O 54.1% (2 R T A - 722 &1
AR O = ATE </A«®EV#ELKK@T%%&
EZ BN ZOZ LS EMBBEE S L5
BT NOWEI R RAET H7-0121%, BAiHORE
wAY 10em Bt I HERF S 7z, ARFZRIC B A ST
XEEOBAMIEAE F Ly,

ICARHBR T AR B O 2 W % LT 5 72
meﬁﬁi@m%ﬁBﬁmsﬁi%%&ymak
L7 w2 17 o 720 K& Hik L 72 2003 4128
BARBUAT X 35 & OV U X D B2 ) e o e 12 i%ﬁ&
AR S 7225, 2004 SE I HCBOE X & b 12 R
L 720 2002 412 33 0F 2 W4 X o e 4 B 25 1 Sk o il

BV TR E o722 05, 2003 2B HHW
AR TIIAIFEIC2T SNEW T ORE L Z
Z b7z MHAEIX E DICEREIZ L 28IEH 5 b D
@ 2001 4225 2005 F AT THM A i (LW L T

20. 2005 % 10 BICH T B EBBMER, ERHEROKRF
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LTl n, WiLEITbR &b AERO R AR
TIRELRVWEEZ LNz, S5I12, YNNBH#I~ND
HEAEIE S NOEF 2 IIHT 2 2 LR s w5 ¥,
BN NEMALZ DO LA 5 b, FERFIBCE ) E
L7 E A S NE AL S BRI IR A 4T O B 7
WwWekE2Z bihb,

F 72, 2002, 2003, 2005 4F O FBAAE X IZ BT 5
W L, ARER IS B 5 BN (AE
400kg) DOHEFFICLE R ERE L) ko7, &
SIZHME S Y FHEHALATEA 7S RS R I B
WU O IR IR & B L, 2 A Y 36.8kg/
ha/ H OBACE#I BT 5 T REBEEE, Z2f54-T 6
H25 10 H EAIZ»TT48 /ha & LTwb, LavL,
RERBECIRMHAEX & b 124E, sk LT
720 TORKELT, EYEERIETOT S Nr—U%
A7 — DAL ORI ) BLY 223k TR 727280, HEDS
K HEFF SN2 HUE X T, M D BLY BRI & 2 s
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Studies on the Labor Saving Methods of Vegetational Change of Pasture from
Temperate Grass to Zoysia japonica by Transplanting Sod on Dung Pats

Miya KITAGAWA @

Grazing System Research Team,
National Institute of Livestock and Grassland Science, NARO, Nasushiobara, 329-2793 Japan

Summary

It is necessary to recover the use efficiency of public grasslands to improve the rate of self-sufficiency of feed.
However, in a public ranch, since the manager has a busy schedule, temperate pasture management is poor. Therefore, it
is recommended to convert public grassland into Zoysia-type grassland in order to save labor involved in its management.
Zoysia japonica Steud. is a Japanese native species. Although the production of Z japonica is less, grazing is possible even if
factors such as manure requirement are not adequately managed. There are many methods to establish Zoysia grasslands,
but there are very few methods to introduce Z. japonica into a temperate grass pasture. Moreover, many managers of
public grasslands prefer methods that enable substantial labor saving.

This study attempted to establish labor saving methods of inducing a change in pasture vegetation from temperate
grass to Z. japonica.

First, an examination was conducted to obtain information on a rapid labor-saving technique to introduce Z. japonica
Steud. into a temperate grass pasture under cattle grazing. Z. japonica sod was transplanted being lightly firmed either
onto fresh dung pats or into the soil. There was no change in the established rate of growth although the environment
in which the transplanted sod was placed was different. Furthermore, the working efficiency and the work postures
of planters during the transplantation of the sod onto the dung were compared with those observed in the case of the
conventional transplanting method. The comparison revealed that transplantation of sod onto dung pats was efficient and
labor-saving.

Next, to clarify the grazing pressure after sod transplantation to increase the coverage of Z. japonica, the pasture was
divided into 2 plots with different stocking rates. Seedlings transplanted on dung pats were never consumed by grazing
animals and survived equally or better than those transplanted into the soil. The development of Z. japonica plants was
better at the higher stocking rate wherein the sward height was maintained at approximately 10 cm above the ground, with
the coverage of the grass reaching 54% at the end of the fifth year.

The results show that sod transplantation onto dung pats is of potential value as a labor-saving method for introducing
Z. japonica into a grazed temperate pasture and that maintaining the sward height at approximately 10 cm through grazing

management is effective for rapid dominance of the grass.

Key words : dung pat, labor saving, pasture, transplanting, Zoysia japonica

* Present address: Mountainous Grassland Farming Research Team, NILGS, NARO, Miyota, 389-0201 Japan
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