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Comparison of Three Cassava (Manihot esculenta Crantz) Strains with the Growth,

Plant Type and Yield in Kagoshima Prefecture, Japan

Sayuri Minota', Michio Onjo** and Park Byoung-Jae®

' Graduate School of Agriculture, Kagoshima University, Korimoto, Kagoshima 890-0065
* Experimental Farm, Faculty of Agriculture, Kagoshima University, Korimoto, Kagoshima 890-0065

Summary

To clarify the possibility of the cassava (Manihot esculenta Crantz) production in Kagoshima Prefecture,
Japan, it was examined the growth pattern, plant type and yield of three cassava strains which are
“Tokunoshima-Zairai” and “Tokunoshima-Brazil” cultivated in Tokunoshima Island, and “TME-7”
introduced from International Institute of Tropical Agriculture (IITA). Three strains of the plant type were
almost a similar by surveying the growth pattern of their branches. Dry weight of top parts of
“Tokunoshima-Brazil” showed the maximum and it became the order of “Tokunoshima-Zairai” from
“TME-7”, because the growth amount of branches was different. However, no difference was observed
about root yields between the strains. As for the yield per unit area in three strains, the enormous
discrepancy was not confirmed to compare with cassava yield in tropical Africa and in Thailand.

Moreover, it is likely that cassava maintained the high production ability even in temperate zone,
because the harvest index was high. From these results, the cassava cultivation was possible in Kagoshima
Prefecture, but improvement of the cultivation method seemed to be necessary, since the cultivation period

is limited due to the low temperature.

Key Words: Cassava, growth, plant type, yield
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F v v ¥\ (Manihot esculenta Crantz) &, b7 ¥ A4
7 %%} (Euphorbiaceae) A €/ F)& (Manihot) \ZI&T
LEEE OB EIRIEY Th 5. BREGEINEICE N,
JEIKEE DR TR FR i OARZE e IR THAEF T 5.
¥ 70 B RN 4 F X AR T 1500 mmBL & SN2 28, AR
TIE600 mmFEEE 0 uz i <0 W 2 BE SN 58 7 3
BAZ S AR LT 5. F 72 HRE 25T 2 530
CLaEnbas, BE1800 mil Lol THHEE ST
By, BCUTOERETOEFITREMENSNS. -
MBI D40 H9THEIT R L S, PEARMED B 148
TEL{AEFTAH. (Lebot, 2009 ; Purseglove, 1977 ; ik
i, 2006).

JFRERE, R ETHRE, 7TAErF UAER, 7T
NV PO HIRTH 5 & S, HELIZ20004FE DL L
HEHEzZHNTWS (Lebot, 2009). ZD7z®d, BEIE
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TR OB IR CTIL K B SN B F v v N TH B9,
ANRA Y RNRFN AV X BRI LRI £ -
Twolz, 77U HICIE, 15504ERHICF IV b H IV AH
MI L7720 D% 45AA, 16004ERTHRD S HEEAMT Y,
18004E R Db D 12IF, TEELIEW L o T o 7.
RO A4 BAEERZ, BULHSY ¥ T A ED3ME2442T7
FUTHY, Fx v HNEEULO2E3027T b v Lo
Twa (FAO, 2012). & <IZT 7Y A TOEFERIKE
HEREOVSUEEEOTBY, 7790 %8258
T E B HEN TS (Nweke &, 2002). [E5IA
BTRET 7V ADFA V) THE-FEL, UTF, 7
FTIN, A Y FATT, FADIHELR>TW5S (FAO,
2012) 2%, HARENTIE, MHARE (ERARKESREZ
TEWE FEFEARAE, 2007) M2 CGRIEER, FHITK
LBMHE) ThIMPICHEEINTVRICTER W,
XN, BHOALR LT TV 7 VBRI,
ZLTA FHRE 2 HE LTI TwE, Fry
FNDT T IREDE L, HATIEEIZEAm%Z H
WT, WifEBEER T — TR VERE LTS
NTwa (LK, 1977). L LLEWFHZTTRL,
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Xy v INF T L, BN CER, LIl
WAREDKEEIS, EHELTORMBICLEL TV
(fiisR, 2006). Hlt, K< AONBZEFTARY VoD
FEFHEFFr v AL ONT YT D ET
5.

Fy v P NORERIEME LT, T, X, BRICER
BB G TN TV LA, BIFbh s, HEEEHEA
ZOHDIIFFEZ VA, FREERESEH LT,
HFWARET D720, BREILTRTH L. BARN A
FRHEEE, KITE ST & MENC & B3R L4
ThHY, @ik (2003) X7 7V HICBFLHHEEED
PR FTLFLEDTNS.

M5 (2008) IFHEWSEMERICBT S F v v Fo3gkEs
MWHRETH D I L2 E Lz, 2 O TORE D
VTENE, LHEH T D EILVF v v BNOREE
WAL, FHMEREBORHZ L HMCEZONL,. &
7z, AR, AEMIC, WO BEDSOEM, AM, B
i, ZOMOBIEEHMINFENOT, Bz Bi, W
B, Hk7o v FELZRIMTAZ L2 HME LML
FRANOIY MADL 2 o b, 20 k) Ziils 2
LSR5 D, BHIZBWTE v v 3 REBER W
e chreEzoNb.

FHEEEPEARICELTY, Fx v oW ENSEDA
EELTHBICHMT S LT LL, LR
g, ToMBETHaNY R ZENTE, T2
HRRRHEAD D e il (R, 2006) OEASMETT
E5720, RERMEEZEIRVIILWTHASLY. TvF
YOMLIGFEZA Yy aenNLbfyatFniissdbs
iz (KK, 1977), HlzeBWMOBBOLIMED
FEAEWE-RDILS.

L2rL, SNET, HERDOEHIZBIFSF Y v 1D
BIEWEZRE, Wik L72B S (2008) LMY, 12k AETTD
nNTwhwv, 22T, K%L, F v v H3R/H% M
HL, EFLWEREIIOWTRAEZITV, BRI AE
THLERBEARLTOREOWEEZRFIT AL L DIC
FERER B BRSO M A B 2 2 HIWE LT
1otz

HHBIUVHE

MEHZ, FA4 Y2 7T OEBE REMSERT (ITA)
MNHEAL [TME-7]), fiZzBTHREISNTWS [{#
ZETEKR] (LIT T7E3kK], Fig. Tl T-Zairai & Kid) B
XU [fzE7I Y] (Y [79YV], Fig Tik
T-Brazil £ &it) D3HMEeH 7z, B, BMEIYIC
L0 [EZEAR] T hofizBTEEshTns
LOTHY, [HZETIINV] 3T I SEEE
WWEBALLZDDTHLEDI L THo72h5, TN EE
L\l Ao, R SR Th Y, 22 TR
E LTSRS ZMH L7z, 3%H8E D 20084E IR B
K BAFHR M R BRI M i B (e R & 4B 1H 1)
WCREARTEAL, MBS RS TR 25 LT

Wiz, B, AR TR CRERBRY oW Lol
1To 7.

20094E11A17HIZ, BB THRE L TV &R X%
50 ecnFEEEICHIMT L, N—3IF 274 bR L i
FEICREREZ L, BENICEW, EBARITEETT - 72,
20104E3 A 20 H IS BEDS B L 728 & Jevmi & LT, £
25 em|ZUJT L, W32 e L2 EAESS cm Bfa Y
SRy MITFEHZHFLAL, REHNICEV. v
FONOBFHIL, AR EHEY I LRSS sk
ThrHh, FHRBIIBWT, BECEFLEZ W
Bty MMAEENBIETEWIENS, 0Ky MHB
Wik ciro 7.

EEHE, [LRRIER % 0= T10 adb 72D, EHES ke,
) U5 kg, HUTAT kg kL (¥, 2009), 4TIZHEMH
L7z, KRICEARIL m, WAIRO.7 m, WA%S0.3 m C, £&25
mOEAZ SR L, SREOOMBA-7-HBar =)<
F (@b L >3 T RS =T — kR b
THELL. SALHICATORELRT 220, 3MICE
HAMIX 1A T 2, 0.8 mTT ¥ ¥ AREICL 13
B, B0k 2wl L7z, Ehifk, BIkZR <7
W, FIl CRIER) BEELHBESEIC, Y ERk
FCHAEN A1~ A9520 em X 20 e fg OEIREG I H O
7T =%y MNE1BRE- 7 (Fig 1).

N '.!Lv‘:‘ L‘\:\ \ VS S T

Fig. 1 View of the cassava field in this study with using flower
net.

AEE A2 H 1 OFFBEAT, 10 H O AR
12, WITNORKE D FHHRAEFTEZRL T A2 &
FARIX A & 2370, atefifkz 8Oy, Tho 2 ik L
ToAE L7z, ARIHEE, B0, BRER, B, o
BRE L7z, WA E4EM % 02010455 H29H 2511
H12H £ Tiro 72

LD BROLBVERAETOM &L L7z,
FEPSEET D02 1RGF, TRGE»SHEE L
IR 2R AL L7z (Fig. 2).

PO WY A, 7TH10H, 9H12H, 11H12H ®F3
AT > 7z, ABEWA L IIRL 2% £RME b A RIENY
720 PH e 2fik, EHeMRE IRROMER LA, 7272
L, #3\ B ORERETIE, EHREEZT-> TE 72
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Fig. 2 Branch pattern of cassava (T-Brazil strain) at harvesting
time.

e L7z, FAEB I3 B L RO E L
L7z, #h BEBeZ g, @)z 2 T 80°C C72IE I LA
FERR S, BRI L 7o, BB EIR ISR S
2012, 1 emfEEORE XY - TH 5, 8)Jiu ik ic
T80T T120W M DL Rz S H 7.

WROF v 7 &A%, LiRomhE S 230R % it
# L, TOTAL STARCH (Megazyme #£) ¥ v & HW T,
UToREIcLy, gt 7.

9, BRTT V7 — 7 NIRRT L T iiimi %
IFH—THERICLZ., ZOHEI0 mgll5.0 md8o
Y%Ly ) — V& MAIREEFEZ 17, 80— 85C Dl
THATRE R, EIZ80% T ¥ J — V%50 millz 3RE)
Bz T-72. F01%20C, 3000 rpmT10%5 [ 055
HEZATV, LEARBIIBERE L2, I, 80%T5 /—
#10.0 mU Z IREYEIE L, 15O Stk T Do BRI
M, REAREETR, S 5IEOGEE, LB O
FRIEAEN 2 5 & 5 (IR L 72,

CHMIUICHEEER S Y T AR (100 mM, pH 5.0, 5
mM3E LA VS A AD) 30.0 ml 12 a-amylase 1.0 ml%&
MZ 728 3.0 ml Nz, WbEAKPC6mM, BRI
EE RS, 2B 23, LB A E bk
BB R IR L7z, 2 LT, 50CHE N T&G M
BE, HWiZK L T2 5, Amyloglucosidase % 0.1 mljjll
Z, BRE) S TH S, 3045 MRE LEERROG E S¥
7o, TOtk, FEHEAKENTI00.0 mUlER L2k, &
L% 12000 rmpT102FI4T - 72,

L#EAE0.1 mHLY L, TOTAL STARCH (Megazyme
) F v MNOREE W TER L 72 GOPOD i3 %,
3.0 miillz, 50COEGH T2 MG 272, /5t
JEREE 2 FVT510.0 nm TGRS 2 I L 7-.

T/, WA OT TV EAFEENTD, KL

WUk, 3

130C 60z 28, KoamhAEEZEH Lz, WE
%, DTFToRIZUTRODTTF VIV ERE (%) ZHI
L7-.

F_ 1 100 162

Starch (%)=AA X FX —X——X—X—

0.1 1000 W 180
B, AATT Y TIVORSCEED & AR KOWOLEE % 2
LB/, Fi3100 ug (D-glucose FEMER D) % D-
glucose BEHEH100 ugdr 7= V) OWOLE THEl - 728, Wi
DT W% > T v (mg) & L7-.

BERELUZEZR

Fig. 3R OB OHER Z R L7, Rif%%E
1T o 7248 R R B IC1E, GRITDT X ¥ A DRI
SNTBY, T—FixEhzMH LA, E@MLAZ5HD
SRR IE20.5C TR E IR IE25.5C, R
15.5CTh o7z, £Dtk, A LAzkT, 100 OF
W, e, RIEARIISHOZENRS L IIFR L TH -
720 PHEHA D11 713 734914.6C, HE19.2C 8 X IR
102CTH o7z, BIRD L HITF ¥ v P NOFF RIS
HIERIsC L sha Z s, REliTcoMEIL, 5H
P HI0HICRE S, DTHEMIZ1I0H T2 511 i
O ELeRhnwkEZI SN,

35 4

Temperature (C)

Apr. May Jun. Jul. Aug. Sep. Oct. Nov.
Month

Fig. 3 Changing with temperature at Ibusuki in 2010.
(Data from Automated Meteorological Data Acquisition
System, Japan Meteorological Agency).

L OWR % Fig. 4 1R L7z, FIIZ6H 26 H DR,
(79 IV PRMICHST, AEICEL LD, U
WNZIE#9200 em& 72> 72, [4E%] 13150 cm, [TME-7]
13125 em&, ZhFN, [79 V0] IZHART, 50205
75 emlI &KL o 7. BEREROHR % Fig. 5 IR
L7z, BRERIE, WFhoRHEE Lz gk L Th
D, MHEFTH EHPEFT LHEITTWAZLERLTY
72, F72, FRETOERIZIZEALRLTH Y, %X
BOSLNLPo72. —HT, HWEIEZWEL, wWTIho
S O ETHML, Zokd, WMIMENIXER
DoNbLOD, ZOWMEIIKT L7 (Fig. 6). b
I EE 75 Yv], [TME-7], T1E3k] DIETK
LRy, PHEMT (75 V] M2 THEAD
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Fig. 4 Changing with plant height.
Different alphabet shows significant differences at 5%
level by Tukey’s test.
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Number of leaves
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——TME-7
150 A L
—&-T-Zairai

100 1 —&—T-Brazil

50 4

NS X X X Y
JE . ’ N 5 Yt,\"oﬁww?g% w;jcg \%%8 q;oo \bpc “’Uoc o '%o
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Fig. 5 Changing with total number of leaves.
Note: No significant differences were recognized
between three strains.

1200 -

1000 4 a

800 1

600 1

Dry weight (g)

——TME-7
400 A

—B-T-Zairai

200 A —&—T-Brazil

0+ T !
10-Jul 12-Sep 12-Nov

Date
Fig. 6 Changing with dry weight of top parts.
Different alphabet shows significant differences at 5%
level by Tukey’s test.

T-Zairai

TEM-7 T-Brazil

Fig. 7 Leaf shape of three cassava strains.

RBHOHN, RMITE DM IR ERIGENAEAS NI,

WO Z T2 2 A, 3RKEDI b, 1K)
HW2RAE & ARG HBEIR 5 AT & ) FERLATHT & A
Ll otz (Fig. 7). 2T, EWWEZERTHL,
EIMN ) OFEREZHEB L2 2 A, TR 3Mh27R
ITHART, 13EH2D0.2 g H0.3 glfE, NSWET
HHZTENHH L, ZoORENS, M EFEYEDE
L7720 TEROOE DI, FERIOEW RN 5 HEE
PR DR i ER-F (A

RIZ, BHREOFERPE 5HIRD -V DERZ
Fig. 8 BX TR L2, Z2TlE, FEISFHAELE
ERIRGHE, LRI SFA L 72w 2RGH L L7z,
IREDFER S M=, 1IRGFTIE, 3%BME b7HIH
THY, WINDEEIL2TABRERAE L Tz, 2K
RO EMERIZSA20H T, [TME-7] BX O [75 Y
V1 BRMBRTRISARIEAE L Ty, [k Tid, 2
ReBlpiroiz, 0, [TME-7T] BXO [75 V]
T, 12 H2ARMEEWIN L7275, [FE8] 134K F chn
L7z, 1r ABAERA SN h -7z, LaL, 114
RHETIRWITNORME BN H63KE -7, DLk
DX, IRGBEOFERNE LR, 3H/kL b
FIZRIETH 5 7225, 2RGBOFBERIIIF TS %
OO, FEMPOREILRMEIC L D B o Tz,
120
100
80
60
40

20

Length of one secondary branch (cm)

0

120 -

g

N2 | a a a
g 1907 ——rME7 a

=

<

5 801 _@ 1 7aini

g

E 60

s a

o

£ 40 4 b b b b p b
s

£ 20 1 ab
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= 0 —r

P & & QO ¥R RS S
F &SRR PP
”9,@ O 9 X A “S,V’ SEERYE AR \’V%

Date
Fi

g. 8 Changing with length of one branches per plant.
Different alphabet shows significant differences at 5%
level by Tukey’s test.
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Number of secondary branches /plant
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—a—T-Brazil

Number of primary branches /plant
=
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X &
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W > SO RS R o
,\,Y~ ’&k ¥ E V& S

Date

Fig. 9 Changing with number of branches per plant.
Note: No significant differences were recognized
between three strains.

Thbb, FMTETOERIID LD, FENSIA
T DUEIERISARTH VD, LRGALIARZ D 20584 T
B2RGFIHKZARTH o 72, IRGHEOEREIL, —FE
W [ 77 Y] TIE90 em, [1EK] TlE, 70 cm, [TME-
7113, 50 cmDEE R Y, BEEERL->Twiz, F77,
(75U & [FEk] 3AEFRY T THEI LT
Wiz 2R BUE, WThoRi e b8 20 H D5 TR
2, MIH12HE T, MEZHkHEL Tz, 2OR3IE,
IRHEEFBEZ 77 V0] H365 ecm& A HEIZ1HFE <
Golzh, LT [TME-7), [7Ek]) OMHE R Y, 1K5
R OEA - 72 [TME-T) H2K5AE T, #1C [FEk]
XD LEL RAEMPED LN, 7B, 3ROSR
AE TTME-7] 2510H16H, fh2R#IZ10H30HICEh
FNHER SN2, Bemb @ o770, HBilkd b5
B EDT, KRS ITEME L 7.

COGBEORENS, R oOM LS EREOKR
INTHEEAE RIZTL TV R ENE, SO ERTIER <,
T L L HICHHEOEEICE b0 LR IN:.

WS (1987) &, Fx v NOEMPBRMCTELEL S
LERL, ZOEMETOIHETH2OR% 5T, FAHl
PPREBMBRLTCVWLZEZHMBLCTVS, 22T, %
MO EAT) 20D EO DL LT, AR,
SEM LA ESHEDIRE Ny — v &3z, 3
FAIC BT 2 HEROBNXK (Fig. 10) 21K L7-L 2
2, THOESITEVEH D00, WTRHIZIZFRT
HHRTHDLIEBWS N ol ZOEAIL, S
(1987) OHHEIT L 2 C BNSIEHITHBLL T iz,

K, BIBEWEOHERE % Fig. 1112R L7z, TR
2P ABOYWHIIMRZFBE LTIV E 0D, w72
INEVWEDTHo7z. ED%, IHIIPIT T, kY
D200 g 5300 gFEEERIIN L7225, A H11Ih T

40 10-Jul -« Primarily
B branch
<€—Main stem
04
160 12-Sep Secondary
4 branch
g Primarily
= 407 -« branch
<
cﬁm | <€— Main stem
9}
— 04
200 -
12-Nov
T Secondary
branch
100
€= Main stem
0- — -
TME-7 T-Zairai T-Brazil

Fig. 10 Changing with plant type of three cassava strains.
1600 1

1400

1200 4 —o—TME-7

1000 4 - T-Zairai

—&—T-Brazil
800

Dry weight (g)

600 A

400 A

200 A

0+ T ]
10-Jul 12-Sep 12-Nov

Date

Fig. 11 Changing with dry weight of roots.
Note: No significant differences were recognized
between three strains.

T, [[1000 gfEEDZE Lz nR L, DHER Tl
1300 g& o7z, WEN ORI T b BUAREZ Y 13 R
WM R 2RI SN Lo Tz, FEAEDF Y v Y
PSHFFET, IERIZHAIHEIREMS72 ) TREN TV E720,
AR BWTH, FRMEED 510 a7z ) 7448008 2
DU 7HEONEEHREE Lz 25, EETH3000 kg/
10 a, ¥WIETHIT0Kg & 7% - 72. Nweke 5 (2002)
&, 19914E2BH19924EICEi S hiza v T, a— IR
T, H—F, FATYVT, FHFTBIOYY
v OEER2500D B2 BV 2 FAl S B R P O SR A
5, YA X TITRR10 a TG () 131200
kg/l0 aCHho7z 5 LCwab. F72, W5 (1987) 14,
ZANZBWT, ARHFZE L 7 U R B 200 o 3555
BRE AT, ZOYHPEE, ZWIETI60 kg/10 ak Ht
HLTWD, Kifgeix, 1EOATHYH, F72, Nweke
5 (2002) RN & (1987) &%, r, WRlH, AR, by
Gl EH R B 720, Wi BIZHEETH 5205, K
WERIZBWTH PRSI 0 LRSS,

RIR OB & (1987) 1%, C BidEwIEEER %@L
TEHNWWEERT ¥ 4 7C, BEOERNIEWHDOTH A
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) EFE LT D, RIFFE TR L 72 35R5 0 IUHEFE %K
(& [TME-7] %%0.65, [Tik] #%0.69B LT [7F ]
12059¢ %> THBY, S OMEIC L LPHESRR DY
048X D b2 ) EWEER L. ORI, Wk
EEOBE» O AL L, WAFIZBWTH F v v Dk
PERENIEE S HEFF STV AW REEZRIBLTHE Y, K
ZEPLRZE .
FUTUERR (K 11X, WThoRFELTHTY
TIZ60%ZBZTEY, ok, LWL, 97 T80
DRiRIEL, DRRIZIZE A SIS, £2MHE LFH
UM Z/R_R L7 (Fig. 12). ZOZHREFINLAL ¥ aeHhy
RAFLHKLTY, #ORLZVIDTH-722 05,
Ty T VERE LTCOREL TATRETH B &bz,

90 -

— —A
30 4 —_—
/
70
S
< 60
= ——TME-7
2
=
g 50 8- T-Zairai
<=
S .
S 40 4 —4&—T-Brazil
w1
30 1
20 4
10 4
0 T J
10-Jul 12-Sep 12-Nov

Date

Fig. 12 Changing with starch content per dry matter of roots.
Note: No significant differences were recognized
between three strains.

D bEokiRr s, BREBEALTY F 1 v 435385513
WHETH Y, HHASRHEOADIIKETIEDH %75, HAE
MBI DR S HEE R L, # Lo/ % (k]
R [TME-7] L CTwab e lbhi, Lo, #Hi#
WO E,S, HEMMSRESINLO, 5%, FHF
W EoREHEOWRR, £ RUOBIARME %2R
THRAERMOBA L EEBEITT5 I EPVETHL LE
Zbhi.

E: 3

BWRBEALICBIT S+ v v 3 VEFOWREN % M
T B0, BELIRIZOWT, [ERSE S ST
(ITA) A 5EA L [TME-7), FEVLBILAE S B TRy
SNTWD [fHZETER (T-Zairai) | BLO [{H2ET
F V)V (T-Brazil) ] 3% AL THREZIT- 72,
FRNE, SHOFRENNY = h S5 nTFhoRKED, &
IR 2R T WREICEB L 2R L% 4 7 Tdh 5 LHIlT L
7o, M LIREIER, (2B T7I IV BiKT, M
T, [TME-7], 2Bk OMEEZRY, RHEITID
BpoTwiz, ZoEwid, BETH50HOESDEIC
IrdbolBbhsz, LaL, BBRINEISRRHZEZE
DoNholz, SREOBEMEHL72) OPED,

W77V AR A TOF vy IR EHKLT, K&
HAERIIEDO SN ah otz Tz, PHEREIEHNZ L
Mo, i THEE L72BETH F v vy N0 AR
BHEFF SN TS LRI N ShEDRRP L, B
RERTHF v v N WEETH 548, FEH@ET
O, BEMMAHRESNL 0, FEEHEOLR LR &8
PDETHILEEZEZ DN,

T

REfFE % FITT HIH72 Y, UTA 25 OEARHKZ
SRRV RV URERY ERMAME I, SN
R BDORME HELTL & o 2 BB K BRI
My HERIG, WA SRV ZZ2 R ERE R
IR B S A S B BAORAR LI Bl
HLLEFET.

51 RSk

TR, 2003, F v v P NOR7HE - B E PO HIK
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Utilization of Rubbed Bamboo as Bedding for Japanese Black Heifers
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Summary

In order to evaluate the utilization of rubbed bamboo as bedding for Japanese Black heifers, an
experiment was conducted. Six heifers (17.5 months old) were divided into two groups (3 animals each).
One group was reared on sawdust bedding (sawdust group) and the other on rubbed bamboo bedding
(bamboo group) for 3 months. Both groups were fed equal amounts of concentrates and Italian ryegrass
silage. All animals had free access to water and salt block. Changes in bedding temperature and in NH;
concentration from bedding in bamboo group over time were similar to those in sawdust group, and no
significant differences were found between the two groups. By the end of the experiment, the bamboo
bedding was trodden down harder, and divided into two layers. In the upper layer, the bedding was mixed
with excreta, but no infiltration of urine was observed in the lower layer. The outflow of urine from
bedding was not observed in either group. Since daily weight gain of cattle in bamboo group was rather
higher than that observed in sawdust group, it was speculated that bamboo bedding gave no negative effect
to cattle growth. From these results, it is suggested that rubbed bamboo is as useful a resource for Japanese
Black heifers bedding as sawdust.

Key Words: bedding, Japanese Black heifers, rubbed bamboo
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Table 1. Comparison of dry matter content between sawdust
and rubbed bamboo bedding

Sawdust Rubbed bamboo
(n=3) (n=6)
DM (%) 51.2+0.2° 66.0+1.9°
Means = SD

“* Means with different superscripts differ significantly (P<0.01)
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Fig. 1 Changes in the cowshed environment and the bedding
temperature over the experimental period.
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Fig. 2 Changes in NH; concentration on sawdust and rubbed
bamboo bedding over the experimental period.
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Fig. 3 Daily weight gain of each group cattle reared on
sawdust and rubbed bamboo bedding.
*Bars with asterisk differ significantly (P<0.05).
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Table 2. Comparison of standing and lying time (percent of

observations) of Japanese Black heifers between
sawdust and rubbed bamboo groups

Sawdust Rubbed bamboo
Standing” (%) 10.2+15° 19.0+1.6°
Lying* (%) 48.1+9.8 36.4+4.4

Means = SD

* Standing means rest and rumination while standing.

* Lying means rest and rumination while lying.

" Means with different superscripts differ significantly (P<0.01)
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Fig. 4 Comparison of macroscopic states between sawdust
(a, ¢) beddings and rubbed bamboo (b, d) beddings at
the beginning (a, b) and the end (c, d) of experiment.
Arrows show the agglomerative structure of bamboo
powder.
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Fig. 5 Photographic appearances of layered rubbed bamboo
bedding structure at the end of the experiment.
Arrow shows the border between the upper and the
lower layers.
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