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BETH DB ENDh D, PFEEEEIC L BiEH
LA BBIICED TV A —KEEBENTH 5
n, R E L TETEEN TV EAERER MV E
nay, A5V TVIATSA, WboEGEL
T29t/FERREE Linti {, 2fANERED 83% T
Linigl, Chid, BEETRL & ZOEBERE
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input), FANHTITS EHRE (Noutput), L
TEANTEHID SBENRTLINSEHREBERL
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D, FANHTIT BEEEZ, BIEYOEEYR
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CITHREY 72 0 W BB L 7o AR TR (BAh BT
Lo AFEETEED & ERERE NELE/N input)
EHEL,

x4 OHRY L, —KEBEMORHE LTH
MEISEREYS L AHBEERSZ W BB T o N
%o G o BAI IS Y 4 S BRI
15~218/ha o L€, —KEBERFICBY 5
ZRIEELED 428 /ha - TW B, Ei,
B OEMA LD b2V, REREA
B Ninput) BELLKEL L -TW B, KIS,
EHEBERERTAHD E, TTHFREFTE, 15
~44 B BEOHEEIB LN TS, ThiE, —K
BEEMO 72% EHNE EREFVEKEEL -
TWb, D& IEERNS, BABISHERESD
BTN L EREEEEOERIC>VWT T S 7
(LU AR AR 7T ISR T X 7 OFER D 5 HArH
R 0 S REERE s &, ERER
TIPS B EERMPBH A EEZEL ONE, DX
0, HEEEIC B O CEBEREY BRI oMt

R 4 SEITAESEA L OhE

el
AR
EISERE 4RI # N input N output N &@IGHE N BB
ha i) BT} kg/year kg/year kg/year %
A 56.8 239 37,200 10,700 2,900
BT RS 10.4 20 2,247 859 1,119
=iy 18.7 40 6,550 835 1,435
JeipERs L 70.0 105 8,590 1,740 6,880
P KRR 5.9 10 1,103 426 202
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BILKEEBAL52 50 TH 55, LiHEER
WXd A BB ImES/D IS v EATEISTERE N O 46
BEEHZ V) L 0H T EE, F1HEICET 5 BB
FIRMHARE I/ NS W AR LTHBD, D

EDFRHNBEREEERL T BHAIIE » T 31|
FEME AR 7 BRI LTV B, lfEHigoEEBE
Hhic &k 2 8k&dE i, BEABESEEY L 4 FHE
SEH DI 35 2 & (ABEEE LT 2 04 EE
SEMEHIET A2 L) B, BEEREEDALIEIC
SWHALEREED S B, TN, #HEEECBY
5+HIFREREEZ 5 FT, SBRERHE
BHO 72 B RlEEMEN S 5, BERE 2 RENIE SO
ATEL, BROBETAK EZOEMERO L
KRR ORI & V- BB EREIAT 5 LD
SRS SRR ERE LCER L5, AR
THIOREEZRBNEETHMT 2 ETICRE
S5 to s, BREREZ 5 LToF:
BNERTBETCELEER B,

A (B Hle i, SEER LS i O KIFEE
1B, AR KSR VWS Lo, BER
15 (EBRES CRER, HBEOME, PRSI
1 EDE T L0 [ o F R SRS
LT s L VWb DEELZONSA, |1
SOWEREE L TORFEkIIRE N, A1,
HEEMORIFER g0 L, B 28EH T
FLTOuhRThERORWEEZ B,

4) BEGRICETIER

K6 DEHR7 v~y s, —KEBERICS
1 A EFEL TS EIRBEIER R ARG 5,

—KNEBEROEES Ic B s EHRHAEEZN
IR LTV AY, FEfEH, B={EH, #EHMzH
ZNOBNEREL D ERERARIT O EMA
S5hd, BbEFVERBEAKENRD 308kg/ha
TH B, —7F, EfEHIE 69kg/ha EF b7,
F DI A5 I B, F i, BEHO 308kg/
ha & WO EUEE, BIEEICBY 2EEBEELD
LRHRE & 75 B AJREMEDS B B FAFR (2003 : 304) 1T K
5 &, HEMAEREREY 13 200~250 kg/ha DE)
Btk LTED, TOBRELZRHRETEE—
KEBENOKEIC B 2 ERHRAE, BET
boEHMWTENE, Ll, BFHOEZREAR
rEST N, 232ke/ha TBEICHIZ A 2 & 5]
BEThHY, TOLIBERBRARDOHTENNEL
EZbNb,

X 8 1& AAOSEEIFRICE T 5 EHRATR DR
WEVIaL—va YO LURERTHE, TOHE
Ricka s, BE B &N, #5 =k B
BEORR CHERRERE 250 kg/ha ZH#E 2,
BISEERAERIN TV S, SRIOSTHITS %
EBIB G SEREE 150~200kg/ha o558 s h
TBY, ~IFABRRAEREND T N5, LL,
SEIDFTO & 5 IcF ULBROREKICB Y 5
EFEAMEZBEEINTH»I RS &, ERERNEN
IAPREZBAMZ 2R ETY, ThTho
BUSRITEZBRANS VA2 EBNBERH LT &
WG - 1, BERT L OEREREHEOEEM
DRSNS, i, REAFNESZBERE
HOAAIERME LT, 3—8 5 icBF5 [H
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g e
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B 200~ 250kgN/ha g //’\V”’
N

[l 250~ 300kgN/ha
B 300kgN/ha Ll L

8 EHREWH
(D ok R (1907 & DAL

BRiEES | b B, Thick B E, BHIA~DOFE
[RREFREL 170kg/ha E LTHY, FEFHICEL
WEEEP T T WS, 33— v & ORTIEKSR
DEVDSHD, HAOEEME I —o v DT h
SO OHBFHHPKELBEEBLNSEY, £
HACBOWTHRBERERCBYZER 7 0 —D
EHICERESESET EEZ N5,

v, £ & &
Db, —REBEENCE T 3 ERGRENT 21T

W, EREBEBEENS OEZ SN LEEIR
EROEBEAME L T/, —AEEENZ, £
fEARIE T 5 2 d i o B BEM - L T,
Ry, N, EMRIE T oS i Thh
BV EZ T TE e, L LEHE, #EdEo
YIEEBRTD 1 > & L CERMBREMITL, LI
ToI EMIERS L,

O BHEEEOERERICE, LELED
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Sustainability of Group Farming in the Cooperation System between the
Cultivation Sector and the Livestock Sector from Viewpoint of Material Cycle :
A Case Study of Nitrogen Cycle in Hitotsugi Group Farming

Toshiki SATOU (Hiroshima Prefectural University Graduate School)
Izumi FUJITA (Prefectural University of Hiroshima)
Makoto MIYAMOTO (Prefectural University of Hiroshima)

In this paper, the nitrogen cycle of group farming in the cooperation system between the cultivation
sector and the livestock sector is analyzed. The paper is a case study of Hitotsugi group farming in
Hiroshima prefecture. The purpose of the paper is to exam the sustainable farming system that takes
environmental considerations into account.

From this analysis, the main points to emerge are as follows ;
(1) For the nitrogen cycle in the group farming, there is deviation of nitrogen flow between the

cultivation sector and the livestock sector. Also, the nitrogen cycle in the group farming is 7.2 percent of
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the total nitrogen input from outside of the group farming. It is thought that the nitrogen cycle relates to
the number of livestock heads per field area.

(2) The nitrogen input of feed accounts for 85 percent of the total nitrogen input from outside of the
group farming. In spite of aiming to increase the rate of self-sufficiency of feed, there is much dependence
on feed from outside of the group farming.

(8) There is much deviation of nitrogen input between a forage crop field and a field that has been
converted from a paddy into upland. Nitrogen input into a forage crop field is estimated at 308 kg/ha, and
there 1s a possibility that this figure is beyond the acceptable limit.

(4) From these results of nitrogen cycle analysis, a measure increasing the rate of self-sufficiency of

feed and the management of nitrogen input into fields are necessary.

Key words : nitrogen cycle, cooperation system between the cultivation sector and livestock sector, group

farming, hilly and mountainous areas




