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Studies on the Development and Stabilization of Corporation Management

in Character with Yamaguchi

Takeo KUBO, Kouji DOUZEN, Kazuoki TAKAHASHI, Hiroyoshi FUJITA, Makoto HASHIMOTO, Toru
ZENIMOTO, Akihiko IKEJIRI, Maiko SUGITA, Hiroyuki TADO, Tsuyoshi KOBAYASHI, Satoshi
KATARAWA, Toshio TORII, Masayuki KATAYAMA, Yousuke MAEOKA, Misako NISHIDA, Noriko
FURUHASHI, Kiyotaka KOBAYASHI, Kimiko NAKAMURA, Natsuko HARADA, Yoshiya AKASHI,
Machiko ARIYOSHI, Miyuki O0OSAKI, Hisashi TAMURA, Kazuyoshi SHIRAISHI, Takahisa
Fusmmoro, Hideaki YOSHIYAMA, Yutaka TERAYAMA and Eisaku NAGAHISA

Abstract : In this study, technologies were examined for local practicality in a pilot experiment using in a
model-community farming corporation working toward business stability and growth.

Effective business management becomes possible with a system that integrates management of farmland
and business.

The subirrigation and drainage system 'FOEAS’ was an effective method of weeding-out by early flooding, and
reducing required labor in irrigation, however 2 main problems became clear.

+ To ensure the water-works’ functionality and homogeneity of axiliary holes, it was necessary to have a
method to reproduce auxiliary holes to deal with blockages.

« It is necessary to take measures to protect against backflow from water pipes, tide level, and transition
changes of drains, etc. in reclaimed land.

There are inherent differences in the fertility of farmland. In areas where unitary fertilization control proves
difficult, soil fertility is analyzed and divided into about 3 levels. Modifying manure levels by +30 percent can
produce a more or less standard yield.

In flat regions when using the wheat to paddy rice cultivation system yield levels equal to standard levels can
be produced by spreading chicken droppings before the wheat cultivation, then using only a slow release
nitrogenous fertilizer when planting paddy rice.

In order to create management stability and income earning opportunities, it is important to make use of a
management system with an accurate grasp of the labor situation, assessing conditions such as crop selection,
appropriate mechanization systems, and employment needs.

Tifblia can be introduced to save labor in maintenance of the ridges between rice fields, but initially must be
weeded and cut to the appropriate length. Installing berms in large ridges also increases workability.

When introducing a new crop, instilling interest in the local residents, a destination for and manner of shipping,
and a leader must be ensured.
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For the sake of smooth cooperation between agriculture, commerce and industry, it is important that the
purpose of the goods (whether they will be processed and sold by local residents or shipped out as products) be

clarified.

When using large machinery, good judgement must be used to maximize efficiency with regards to varying
field heights, costs of machine transportation and maintenance, and potential delays caused by weather or
mechanical failures. Small machines are more adaptable to joint use and can be systemized easily for use by

agricultural groups.

Key Words : pilot experiment, community-based farming corporations, business stability, business growth,
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The relationship between forest thinning and bark-stripping damage caused by Sika deer
(Cervus Nippon) to trees in artificial plantation forests

Hiroyuki TADO, Takuo HIRONAGA,Noboru KOEDA and Eiji Hosol

Abustract : There were very few places where forest thinning caused an increase in damages
from Sika deer (Cervus Nippon).It can be gathered that forest thinning is not a major factor
in Sika deer damages.Results showed that cypress trees were significantly more likely to
suffer damages than cedar trees.Investigations showed that "Vegetation index" and "Angle of
inclination" have an effect on bark-stripping damages.Further investigating within a single
forest showed that location, tree species, angle of inclination, degree of ground cover and
distance from roads were all influences.

Material produced from forest thinning was used to fence off the thinned areas or wrapped
around trees in thinned areas.Both mathods significantly reduced tree damages, although the
fence method required maintenance.

It would be effective to use the branch wrapping protection method in areas with high
damage potential(cypress trees on gentle slopes with low surrounding ground coverage).

Key Words: vegetation index, angle of inclination, damage control
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Antioxidant value of breast meat of the ‘Choshu Kurokashiwa’ chicken produced in

Yamaguchi Prefecture

Akira OKAZAKI , Masao SEkIYA and Naoya ITo

Abstract : In gel filtration chromatography using sodium hypochlorite radical and hemoglobin, the
antioxidant value of breast meat of the ‘Choshu Kurokashiwa’ chicken produced in Yamaguchi
Pref. was measured, as well as that of the other chicken meat, beef and pork to obtain the
following results. The antioxidant value of chicken breast meat extracts of the ‘Choshu
Kurokashiwa’ fattened for 14 weeks was significantly higher than that of the broiler. It is therefore
an advantage to the value added for meat of the ‘Choshu kurokashiwa’ chicken. The antioxidant
values of the ‘Choshu Kurokashiwa’ fattened for 15 weeks and 17 weeks respectively, were
significantly higher than that of 12 weeks. Antioxidant value of other meats were in the following
order : pork >‘Choshu Kurokashiwa’ > beef. Although the anserine and carnosine content of pork
was lower than the ‘Choshu Kurokashiwa’, the antioxidant value was higer, indicating that there

are other antioxdants in pork.

Key Words: quality, function
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Factorial Elucidation Related to Variability of the Functionality in Cooking Process of
Yamaguchi Prefecture’s Agricultural Products

Tatsuya HIRATA

Abstract : It has been made clear that food associated with not only the function of nourishment but
also a living body adjustment function deeply. A deep relation between various menstruation
states so-called lifestyle-related disease in the person and food has known. It becomes more
important to elucidate the protective efficacy of the lifestyle-related disease by the food.

Therefore, to get basics data to promote the use of prefectural agricultural products, such as
traditional vegetables , I examined them for four properties : reactive oxygen species scavenging
ability, DPPH radical species scavenging ability, anti-allergic function, and lipid metabolic
improvement. However, the changes in functionality caused by cooking ingredients before they are
eaten is a concern. Therefore, in this study, I investigated the factors that influence this
functionality when food is cooked or processed.

Results showed that high temperature is a factor in the rise and fall functionality in many
vegetables. Furthermore, acid caused decreases in functionality in white okra and Taya eggplant
and salt caused decreases in azamina. Boiling at temperatures ranging from 70 to 90 degrees

proved successful in controlling functionality loss.

Key Words : functionality, variable factor , processing
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Brl L=, WROBD LN FHERN OIS 5
(22 KRR % S L 7=,
2) HEEMER O
BRI > TR U 7= gml el 2 i
%75 2=220. 1g BY  10ml @ 80%-F /LT L1 —
Nz, RESTAP—TCH# L, 5°CT2H
HEE o fhttite, Al L, Pz HiodC 20ml [ Z7E
A UERAIRE LTz, UERAIRIL 5 CTRME LT,
B, A VTFATT R N R OKHEORIEI B L
TR e T O E A LTS,

3 HEEMRS DBIE
1) EMEERIEERRE
TEMERRSEEZSAEIL Rosa HOHTE (ROSA 5, 1979) 12
HECTHIE Lo, Bih, BBREIZ 0. 05M NaCO, ARFERK
(pH10. 2) 2. 4nl., 3nM 39> F LA 0. 1mL, 3mM EDTA

T 0. 1L, 0. 15% BSA ¥4 0. 1L, 0.75mM = k2~
N—TF 8 Z VU 0 LR 0. InL, FRERRIK 0. Inl. 20
Zlme KSBEELIZE, SV F Ao ¥ —PIaiR
0. ImL Z N2 THEE L, 25°CC 20 Z0fHIEdE S 877, 6m
CaCl, 7% 0. ImL, ZANZ TS A2 1E S, 560nm (233
J AW ARIE LT, IEMHESRTH BRI S IILLT
(O T RE VIEHBROER L LTGRO, LA
> THAED BN ETHEREDN RN & AR T,
TEIHESREERE %)
= (1— (D) (A—B) X100

AR GBI 0 IZZEEK)

BT 7 o 7 WO (BRI ¥ | kT

WA INZT=H D)
C: BB
D:FElT T oV ROLEE (BERIROA D I R
A INZI=H D)

2) DPPH S o hILiEZERE
DPPH 7 ¥ B V{4 EHEIL Yamaguchi © @ J5 ik
(YAMAGUCHI &, 1998) |Z#E U CHIE L7z, Bib, 7R

12 500 uM  DPPH ¥&5¥% 0.5mL. 0. IM kY AFEER
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(pH7.2)0. 8L, FERANK 0. 2mL ZhNz X <HBFRL. 15
CORFFTT 20 /fHbUG S, HPLC IZfEE- LT, F7-,
AEIORDVIZ N U AFRERL F 72 I AR (500
uM Trolox) ZMx7=bDE7TT 7RI VNay o
— & L THEL R, i 2E L TSKgel
Octyl-80Ts (4. 6mm X 150mm, Tosho) A3 L 7=k~
0~ 777 (Waters650) &Mz, 7 AREEIX
25°C, W#iE 1. Onl/min, ¥WHEERIZA 2 /7 —1/K
(70:30, v/v) & LT 517Tnm TR ZEIT-72, 7 V0

THZRBIIRUEEEEE 100g 110D Trolox FHY &4 T %
VTSN E LCRA IR L v skediz,
T vig ERE (u mol Trolox eq./100g )
=500X (A—B), (A—C) XV,71000x100,W

AT T DY — 7 kG

B: BBHATR 2 FRIN U T= 0D v°— 7 DIfifE

C:ay ha—/LD—7 [ffh

VBRI B (L)

W BRI (9)

3) E7ILO=SA—EEEEE
b7 Ve =X —BHEERIEN I DO HE (@1

5, 1985) \ZHEL CHIE L7-, BIh, #BEIZ 0. M
{7 R U 2100 L. 2.83mg/ml. & Eieck T L=
— PRI 12. 5 u L 2%, 37°CT 20 HyfdhkE L=,
ZAUTEREF 201 L &Nz, X HIT 37T°CT 20 HyfilhE
L7~ 1.8mg/mL &t 7L U EEEVEEAHK 0. 25mL %
INZ.,37°CC20 S5 Isds Lz, KA i, 0. 4N NaOH
50 u L N4 ChRUb A5k S, 4. 95g/50mL ST e ™
FARIAHE 50 w L 20N Z ., A2 C 3 TR L7,
HRETHAE, p P ATFALT I ) RURT LT R
VAR 1. 5l ANz, 37°CC 20 oMl L7=%%. 585nm
2R DY ZAE LTz, ASsBHT W ClERl %
AR ED (TF 7)) ITOWT SIS AIE L,
PITORd Uz L0 BRSO 23R L=,
b7 va =4 —BRREENE %)
= (1— C-D)/(A—B)) X100

AHREEE GBI 0 I ZHREEK)

B: xR 7 o 7 WRSEEE (BERIRO 0 0 1 A

REMZT-HD)
C: UM
D:FENT T 7 RIEE (BERIROI D I R
REMZT-HD)

4) YN—EREEE



AR

Y _—PIHEEE SN DO GERD, 1996) 1
WL THNE L7, B, BBEIC R Y A LA 2 1ol
0. IMMcIlvain $EERE (pH7. 4) 7L, FREHAHE InL, B%
FRE LT 0.07% RIFEY /S—VIRE 1ml 20z
L, 37CTIREL 5 L, =& /—L20nl &%
ThUGAARIE S, AR LI-IENREZ 0. IN NaOH Cif
ELT, MO kv SR %) 25 L,
U —BRHEEME: ()
= (1— C—D)/(A—B)) X100

AHRRREEE GBI D 12 80% 7 /v

a—/L)
B:XHHT T L 7 e (EERIR ORI 0 | ThEE
WREIMAT-HD)

C: AR
DR 7 L 2N RO Y |
Mz I B0)

5) 41 VYFALTr—b GERES)
AV FFH T F— FOREIT/NEDFE (V)
WS, 1985) IZHEC THIE LT, BiH, RUHEMZDOHTZ

ARG (4ml) TPITHEEARGURL 10mg 2 &0, I m

v —¥ 3mg EET7 T UfR— Y o ERHTARETIR
EH7.0) 1nL & AF L7 a4 K2.6ml 20Nz 7=,
T ARECATAE IR N CEE L, B O
TR, 2FHEHEE 5 LTn, BERRUGKE TH. =0y
B (%9 1, 000rpm, 10min) L CEOLNIZAF L2705

A N4 ulL A7 v~ N7 7I3EA LT,
SNSRI L HP-5MS % &5 U —7417 A (0. 25mm X 30m)
B LT B GC-2014 Z vz, MitEsiE FID, %
YU T HAFIA~NV UL Uiz, HEADIREEL 230°C,
717 LEHRIE 50°CT 5 43RFF% 8°C/43T 230CE L
72

6) HE

BRGHR LT A7 TR 55RO 2 INA T
T | EAS 20mn, TS 30mm ORI 20mn D S
2725 XI5 PRI ERS (RE2-3305S A
SHHLFE) ARWCTHEARNE Lz, WESIHTT 7
UV —HHMEEAS 10mm, JERE 1mm/sec, JHIERH
1527 V77 A 10mn, JETEAR5000& Lic, xfde
LT, IS ORERZ LWV HA Y T % M
Ve,

S
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1 HELYT

551 RATR LTAKHECIRMRAE EREA O DPPH Z
UAIVAHERE A R E BRI A S5 LT, TR
PHEFEERRT, MEVTE R ONREE D BRI R D 2
NTHY 23, 2 TH XI5 CIEMEIHERF S
AU R T0°CE Tl IEMHBRIHERRI R S
(38,

S BIT, ML &R IETIE & R ORI A AL
TERDS R G BB 230 | TEMHEFRHERBI ISR T4l C
DIEE, Tz, ERHE T TAHIZERD T2, HWIRT
IR D D855 IS HE) > 7= (B4R,

DPPH 7 < 71/ VIHEREIE, B TEES K OWARDSERENE
HEOERTHY GHE53) . WURRFDIREER JOWHH]
(ZBR72 < L ZTHIMDD D I 0 TP SR S - G
6%), Fi-, AT D Z LT, iEREHER SN
CHESR

1R HEARTOBENEIC KT EN LK

EEEEYS] 7K
TNENT5 1 b % WHThH
TN [ 25y 557
TN B 65°C 90°C
%) 0% 3%
i 0% 3%
Hok HEATOEMERBENERICEEL R TERON MY
AN LA Bl ERES FO o
INETT ik () 5967 1 5967 25.20 sk
INEIERT (B) 335 1 335 1.42
TNERGEEE (C) 9602 1 9602 40.55 %
D) 890 1 890 3.76
% (E) 136 1 136 0.58
A XB 3844 1 3844 16.23 %
A XC 3457 1 3457 14.60 %
i (e) 5683 24 237

29682 31

F(0.01) =10.56

FI3R MENHERT OEERRFE R RIF TR

1R E TEVEER FVE Lne
() (%)
W % WHTh

60 84.5 (£0.63) a A 82.6 (+0.77) a
70 84.6 (£0.51) a A 82.3 (*+0.65) a
80 79.3 (+0.50) abB  70.5 (+0.98) b
90 75.1 (+£0.35) b B 64.8 (£1.04) ¢
100 74.8 (+0.32) b B 62.4 (+1.10) ¢

1) AW R e 3 OTEMERE R T e © 95%

2) INEARERE] - 553

3) FHME (AT AR )

4) FALERFIENTRICTF, /DT RSN T Tukey DZ HHEBIEIZ L D
FhEN1%, SWKETHEZEAY (n=15)



VLRE JRPE R D FHEIEFR (235 1T 2 BRREME T R A2 B0 2 B RIfRAT

A de MBI X R O B MR 2 0
i 5 0 5 S

T VERE R H L h8
%)

65°C, 24y  90°C,24%r 65°C,5%r 90°C, 5%
W % 96.5 91.0 89.8 75.8

(£2.22)  (£12.1) (£4.06) (+11.3)
T 5 86. 0 31.8 91.1 66. 9

(+£6.94) (£9.16)  (+3.12) (+18.9)
R E * Hok

D AW R 7223 OIRERE SR 51 © 95%
2) FEIME (AR #2)
3) FALERFIEPICI t BUEIC L W sd 1%, #IE5%WKETHESEA Y (n=8)

#5F HWERTODPPHT VA LW EREIC
FHEFRIFIERDDHOM

75 &) 5[N] EO5En B EYTES FO HE
IMENTTVE () 686827 1 686827 253.50 sk
INEAEERT (B) 13569 1 13569 5.01
INBVRE (C) 4064 1 4064 1.50
¥4y (D) 13569 1 13569 5.01

i (E) 58685 1 58685 21.66 sk
AXB 12792 1 12792 4.72
DXE 13168 1 13168 4.86

FAE (o) 65025 24 2709

867698 31

F(0.01)=12. 246

H6 K MESIEDSHEZRIDPPHZ PH A ERICRIETHE

DPPHZ ¥ 71 Vi = HE
(umol trolox eq./100gFW)

65°C, 14y 90°C, 14y 65°C, 5%  90°C,5%
W % 204.0 140. 3 102.0 102.0

(+41.6) (£76.5) (*+41.6) (*+41.6)
WmThH 331.5 357.0 357.0 331.5

(£+29.4) (£72.1) (£58.8) (+51.0)
t BRE *% *k *k ok

D AMEZRTODPPHT ¥ BV EEE © 443 pmol trolox eq. /100gFW
2) FEE (AT E)
3) BALFLFIENITIE ¢ BREIS & 0 KT 1K HETHEZEA Y (n=8)

7R BRORMNENHEZR T ODPPHT VW A ERICRIET K

Fi VS DPPHT ¥ H V{4 EhE
(%) (umol trolox eq./100gFW)
W5 #TD
0 90 (£2.84) d 254 (+23.8) ¢
1 103 (*+5.46) ¢ 257 (£7.78) ¢
2 132 (£3.41) b 299 (£1.47) b
3 160 (+3.56) a 360 (+9.53) a

1) AW ZE72 T ODPPHT ¥ A VHERE © 443 umol trolox eq. /100gFW

2)iREOC, WERIESY

3) I (AT EA )

4) FALFL TN T RSN X Tukey D 2 FHLERIAIC K W S%KHETH LA Y (n=16)

2 gx7s73

8 FTRLIKUET DPPH T /W EREB IO
R Z B N F 3 B IRIfRNT % 52t L 7=, DPPH 7 >

JAHEREIL, I TEDRENEHR OZENEZIN TH Y

(3970, WUEMFONIENERE TS J OB ZBER7e
<L W5 LA TORBCIEMDWMERF S 7 (5 10

) KT, BRASKEMZELOZINTH Y G 11 %) |
BRI CTRAEIMERF Sz (3 12 2,

B8R HAZ T OMEENEIC MIF T BIF LK

e 7K e

TNE 5 1k [ R R HTD
TN ] 14 543
DB B 65°C 90°C
w5y 0% 3%
i3 0% 3%
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oK AAZ TODPPHT VI N ERICHEEZ KIE S BN OO

25 ) A SEGEn AWM SEYSES FO HE
MBS (A) 116452 1 116452 23.93 *x%
INEARERE] (B) 2475 1 2475 0.51
INERE (C) 2328 1 2328 0.48
¥4y (D) 12600 1 12600 2.59
% (E) 19252 1 19252 3.96
R (o) 126515 26 4866

279621 31

F(0.01)=16. 258

E10R MEGEN A A Y T ODPPHT ¥ H L EERIC R 8
DPPHS ¥ H /L34 FhE
(umol trolox eq./100gFW)

65°C, 14> 90°C, 1%y 65°C,5% 90°C, 5%
w5 452 440 440 467
(£32.5) (£44.6) (£44.0) (%93.1)
4 Th 501 551 552 535
(£39.7) (+45.0) (£63.3) (+54.3)
R E * P
DAHAZ 7 ODPPHT ¥ 1 VHZERE @ 621 pmol trolox eq. /100gFW
2) FHYIE (- FEHE(R )
3) A AELIFIENICIE t MUEIC K 0« THWKIETH 24 Y (n=8)
1R AA7 T ORI ER RIFT RO BT
2 Eh R G B SERES FO ) E
IMERTF I (A) 4 1 4 0.01
INEATERT (B) 2652 1 2652 3.92
INEGRE (C) 20 1 20 0.03
¥4y (D) 900 1 900 1.33
i (E) 6400 1 6400 9.46 *
iR E (e) 17591 26 677
27567.0 31

F (0. 05)=6. 608

1228 BOBEMNAA 7 T ORI RIEJ 5%

i3 s

(%) (mm)

3 43.9 (%18.8)

0 23.9 (%18.9)
t fRTE %ok

DAEAA T T ORE © 45, 6mm
2) IR < 80°C, HiTHEM : 54)
3) BT A IS t RIS K 0 sk IR E A SR Y (n=8)
3 YW/A%E

13 TR LULIKETE 7v e =4 —PRHEE:
(R AT BRI A 95 LT, B 7 b =4 —
BRHEEML, AL & NIENEEE D SEREMEH RO
BEACH Y (5 14 ) | REE T10°COMERENMEDHERFIC
LTz (1638, iz, KYod L0 ToruuE
DMEREMEMERA BN, 2 CONBNRHRANVEL NE &, B
REMEFMER ST (5 16 ),

FI3E Y~/ A EOHBEMEIC RIZ T EN &k

72 Bl LA 7K e
INENTT 15 b6 % HThH
TINERIRE [ 243 104y
JINEE 65°C 90°C
oy 0% 3%
i3 0% 3%




AR

H14F Y~ /A EFEOE T =X —BIEEMIC
A BT T EK D 5 # T

YA IESN SEAF B HE SEHYET B0 CHE
METF 1 (A) 3916 1 3916  94. 24 *x
JMENEERE] (B) 99 1 99 2.37
MBGEE (C) 248 1 248 5.98 *
H455 (D) 63 1 63 1.51

fi% (E) 127 1 127 3.06

A XB 1860 1 1860  44. 76 sk
A XC 58 1 58 1. 40

iR (e) 997 24 42

7368 31

F(0.01)=12.246 F(0.05)=5.591

FI5R BENY~ /A FTOE T vu =K —VIEGEC R R

1R 15 R SR VH e
(C) %)
W5 WTh

60 14.4 (£0.50) a 27.4 (=£0.45) c
70 15.9 (£0.88) ab 39.3 (+0.35) a
80 14.5 (£0.66) ab 28.6 (+0.14) b
90 13.5 (£0.65) b 22.3 (=£0.45) d
100 13.3 (£0.40) b 21.5 (£0.72) d

DAERLEDONLOE 7bn =4 —P L « 43, 6%

2) INEAIEH] « 343

2) FIE (AR )

3) A AVEL T IEN T RAF SR 13X Tukey D 2 FHLEGIEIC L 0 1%k HET
HEAEAY (0=15)

F16FR MEGER Y~ ) A F o=y~ JEEHIC KT R

R R b7 hn=p =1 B M
() (%)
W % 2 12. 4 (+1.85) d
10 20.7 (+£4.86) ¢
wWTD 2 38.8 (+£3.72) a
10 25.5 (£1.41) b
DEREDOWLDOE 7o =% —PHEGME : 43. 6%
2) FEIE (AU )
3) SSHFIELH P9 C R BRI 13 Tukey % TR FLEEEEIC 1 U 5%AHET
HEAEAY (0=16)
4 TFTHIF
B 17 RITRULTKUET Y —VBRHERI A

I E BRI T 2 S50 LTz, U S—EBREEME, N
ENEEDEREMEEREOEIRTH Y (5 18 ). HEN
80C%h Z 2% EHEREMEITR T LT o7 (B8 19
), HWHBIOMIC L D8I Dotz (6 20
), A VFATT F— M NENEES L ORHHAME
TOHERKE L THBITEY, 60°C, 30 FPOUEE)
BEMEOHERR AN, 70°C, 30 35X 0060 FOOOJLEL, 80
C. 60 BEN0 BOVFETA VFALT 31— M
MMED T2, LovL, 70°C, 90 FPONEL IRk & HERF
LW (@21 ), Fo, ORI L VK TFAH
ONZ(FE20K), £z, U A—EREEEL, HiFD
TINC LS TR T2, A Y FAT 7 R— NI
DFEBEZZ T o7, BREZ, liE 3%ino
HETIE, BT, By NTDENA YT
7 F— FORERHCEN T (522 K)

WITER TV I OBRREMEIC RIF S & KT

75 d) HLIA] K Y
JINERBRE [ 19 3% 553
IEARINE 60°C  80°C  100°C
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Bisk THIF OV S PHEEEICEES RIFFTERO SO

) A SEAF B EE PR FO ) TE
INEERE (A) 18 2 9 0.38
IMEGREE (B) 994 2 497 20.88 %
AXB 29 2 14 0. 60
7 (e) 48 2 24

1088 8

F(0.01)=10.925

FI9R WMENTHFIF U S PHEEREICRIETRE

B U S — B IE ML
(C) %)
4% W 5
60 62.6 (+0.38) a 65.0 (+£2.77) a
70 62.0 (+0.45) a 65.8 (+1.23) a
80 60.0 (+0.20) a 62.9 (+1.15) a
90 50.9 (£1.56) b 55.3 (£2.63) b
100 44.1 (#+0.51) b 50.2 (+2.22) b

BT F OV S—BIEEE : 72.3%
INEARER] « 255
SPEME (EERHECR )

)
)
)
) A LR 5 N T S T I3 Tukey D2 B LEGEIC KV SR METH E ATV (n=15)

1
2
3
4

Fo0K W LMRT I T DY N—BHEEFEERD
AV FAL TR MIRIFTHE

oy |73 U X— R EE M A YFHT F—
%) %) (%) (mg/100gFW)
0 0 58.0 (=+0.81) 86.9 (+13.1) a
0 3 57.9 (%0.62) 73.7 (£6.83) abA
3 0 58.3 (=+0.11) 51.1 (+7.28) b B
3 3 57.1 (=+1.56) 56.8 (+£2.21) b

DAETY 5OV S—VILEGRME : 72. 3%, ()F4v74-MEH: 143mg/100gFW

2) IFARER] : 243

3) M (AR

DHPIEA N TRILT, NCFA R SR Tukey DS B LV ZhZh

1%, B%KHETHEZEA Y (n=15)

H21% BENTHIFDAIVFFHL T F— b ERICKIZTEH

B AV F AT 32— b Fim (mg/100gFW)
(‘C) JNEAERT (FD)

30 60 90
60  100.7 (+0.38) a 84.6 (£0.38) a 80.8 (+£0.38) b
70 25.9 (£0.45) ¢ 19.7 (+£0.45) ¢ 97.5 (+0.45) a
80 81.7 (+£0.46) b 45.1 (+0.46) b 38.3 (£0.46) ¢

DAET I F DA)F4Y 741G ik 143mg/100gFW
2) VRN (AT ZE)
3) - NANER P9 C 24 51U I Tukey D2 BELEGIEIC K 0 BU/KHETHE A Y (n=15)

H520% BRHTIE L ISTRAIA T F L 0 U NP HE M OF
eI R IE S

W W 5 1 s Y S — PR E TR A)FHYT %~

%) %) (mg/100gFW)

e 0 49.5 (+4.21) 49.5 a

o b7 3 345 (£7.04) 48.4.a
t R E *

NP 0 43.6 (=7.95) 30.0 b

R (RS ) 3 26,8 (+10.6) 26. 8 b
tiE *

DAETHIF 0V A—LHEENE « 72.3%

2){REE : 70°C, INFARERE] : 907

3) I (AR )

) ST A WIZIE t BUEIC £ 0 x TR IECHE AR Y (n=15), £7o, INCFRGERE
IZ[E Tukey D B B HESKICKYSAKETHEERY(n=15)

5 [FE-2Y—

NN & DENREE I Z DU T S 23 TR LK
YTV — B ETR I SRR M T R 21 T -
Too U X—ERREIRME, MENEE) e E RO
KTH Y GF 24 ), IBENEVNEE, FHIEED 80
CHEZZDE, BEREHIRT Lo 2072 (B 25 ),
¥, WK OMAZ L5 IRO b o1 (5
26 %),



I PE 2 EE) D

Ho3k 1o Z 0 —DOBERENEIC KT TN &k UE

FHELEAR 38 1T D EERENETH R I B © IR AT

o8k F~AXOFEMMBENLRICHEEL RIF T ER OB

ZEE K EHF BHEBE SEHES FO_ CHE
7% iy IR K HE MBS E (A) 250 1 250 3. 35
SR 12y 52y 105 BE o D s 1 s ses s
I .
NOER FE 60°C_ 80°C  100°C # 4y (D) 0 1 70 0.93
% (E) 151 1 151 2.02
243 13705 0 — D Y X— P IHEIEIEC R BT ER OS5 BT PR (e) 1945 26 75
2 &) A EhFn BHE EHTYES Fo | E 3055 31
JMEERET (A) 18 2 9 0.38 F (0. 05)=6. 608
IFRIE (B) 994 2 497 20.88 x H520% WIEN S ~ XX OIEVEMEFIN KHEIC RIET B
o o2 000 i T P 1 5
e (e) 48 2 24 C) %)
= : F(0.01)=10. 925 B % A4iTh
60 23.4 (£0.63) a 25.1 (+£0.36) a
o o o - 70 23.2 (£0.51) a 22.7 (£0.32) a
25K WRMRIE AN 378> 2 9 — D Y /S CHLER LI RIET R 80 18.9 (+£0.50) b 18.4 (+0.10) b
1R U X —E R EE M 90 14.2 (£0.35) ¢ 18.2 (£0.87) b
(°C) (%) 100 13.1 (+0.32) ¢ 17.6 (+0.20) b
DAY~ 2 X OTEMEREFR I EHE © 54. 6%
60 64.9 (£2.92) a 2) NABER : 55
70 63.6 (*£3.48) a 3) T (il 5)
80 59.5 (£0.75) a 4) AL HE1C R BN 12 Tukey 0 2 TEHCBEHET K 0 Sk ifEC
90 47.4 (£3.83) b HEEAD (=15)
100 46.0 (=£5.41) b H30E HwREOE T 0= —PIEEE S R E T 5 OB

DAIFR> 20— U _R—BHEFEME : 62.3%

2) 4 CRERE : 55

3) Sy AT IE B N TR SRAIC 13 Tukey D % T HLHEIC X 0 B%KHET
HEZEAY (n=15)

5267 Oy c BRI o Z 0 — 0 U S —RHEE I RF TR
W5y iy U R—V R EENE
(%) (%) (%)
0 0 60.9 (=%0.55)
0 3 60.7 (=*0.50)
3 0 61.1 (*1.15)
3 3 59.4 (=0.46)

DA 20— Y S—EREERME : 62. 3%
2)IREE80C, 4iTHFM] @ 557
N HHTHANICB W THEER L
6 AIR¥

% 21 RATRUTKMECIEMRHERE R L O 7
Jvn =2 —PIHEEM S A R E 9 BRI T 21 T -
Too TEMIRFREERRIL, IREDSREMEROZR T
D (% 28 ) . IREDSEWNE L, FRIRAED 10CEi
25 L BEREMHHE T Lo o7 (5290, e 7v
= —PIHFEM L, IETED R H R DB
TH Y (5530 ) \ATDH &0 b . NEMEPEANREE RS
FOWEINZBIR 2 < TEPEORERH B TV (BF 31
),

5273~ R X OMERENEIC KIF I &k HE

YN K HE

TNENTG 1% VIR HhThH
TR Fi] 1747 104y
JNEGE R 65°C 100°C
oy 0% 3%
i 0% 3%
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2B A Efn HERE O FEHFES RO H TE
mETTE (A) 6143 1 6143  52.86 sk
JNELRERE] (B) 252 1 252 2.17
JNEGEEE (C) 22 1 22 0.19
#55 (D) 327 1 327 2.81
1% (E) 293 1 293 2.52
iR e (e) 3021 26 116

10058 31

F(0.01)=16. 258
F3K MBGER X <~ X D7y 1 EREICRIE T HE
b7 vn =2 —PHEENE
(%)

65°C. 14y 90°C. 1%y 65°C. 1043 90°C. 104y
Wb % 29.1 30.9 28.7 28.9

(£4.41) (£13.2) (+4.88) (£10.7)
2T 5hH 12.9 13.4 5.25 7.58

(£7.08) (£3.76) (£0.72) (£9.38)
iR E * * Kok *

DAZ < 2 E D=~ BLETEME © 38. 6%
2) I (= ARUER )
3) BALFHIFIENITIT t BUEIC X 0+ TL%, * THUKMETHEZAEA Y (n=8)

E =
1 B etdsE
EARAEEEIEROTER EZZ 6N TNH 7Y —
TUIME, BIRMIEENTND T U HNAT RV
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Cultivation of "Yamaikukuro2gou" for a black cooking soybeans

Masayasu HAJIMA, Tatuya HIRATA, Akihiko IKEJIRI,
Maiko SUGITA, Masayuki KATAYAMA, and Kazuhiko KANEKO

Abstract : "Yamaikukuro2gou" , a black cooking soybeans cultivar was developed at Yamaguchi
Agriculture and Forestry General Technology Center. It was bred from off-type, including
"Tanbaguro". This cultivar is an autumn type, the period of maturity of this kind is earlier than
"Tanbaguro" for around 15 days. The yield characteristics of "Yamaikukuro2gou" is at the same
level as "Tanbaguro" and "Fukuyutaka". The quality of products appearance of this cultivar have
few wrinkles, is better than "Tanbaguro". The grain size of this cultivar is slightly smaller than
"Tanbaguro", but is still classified as a very large grain. When cooking soybeans are used, this
cultivar is softer than "Nontaguro", has a high rate of a product. This breed can be collected with
the combine harvester one week after they have ripened. "Yamaikukuro2gou" can be used as a

local specially product of Yamaguchi.

Key Words : grain size, the period of maturity, combine harvest
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PHE R 2011 61.8 0.1 0.7 5.0 94.1 MKkoHf
2012 58. 8 0.0 0.7 2.4 97.0
2010 39.3 2.6 23.1 64.2 10. 1
D<A 2011 36.1 18.9 61.3 19.3 0.5 Ko
2012 32.2 12.2 54.5 29.4 3.8

2) ERLIE 152010~ 20124F O SE i
y) FHRIET. 3mmEh b S RIFE LSO RFEAS 7 HILL ISR o T iV H &R

g0k NUFE 25| O FERER L OZERM" (2010~20124F)

—
R ﬁ;j mEeCHRERIE (%) B
(cm) 0-1h  0-2h 0-3h 2
WER2 5 15.2 80.0 91.0 94.5 5
TR 15.5 3.0 21.5 62.5 ey
D=5 9.8 12.5 47.0 78.0 LR
FF2sN 10.5 69.0 95.0 96.5 5

z) B TAERE R L ORI OBES 132010~ 201 24F 555, fhiX20124F D fiEf

y) EFMET, FEP T AVERNIC2RH DO L L, 1M LRk
ZAHAT, 2009 X 2 [ 1E

w) F A REEPERAFEYE (1995453 1) OREHE R4 RS

Fl11R HIEFE2E] ORER XU EE” (2010~20124F)
WEEERE K )72/ a3y

wiRsL FROBE Huomws Lkl HED ahE Gk ah

(%) (mg) (mg)
IWER2 5 Fok i 5] ey 5.1 194.6  1.00
FHE R T 5 =) h 7.0 196.3  1.24
ZraxH" ok e & Ly — — -
D=5 ok G = h 4.5 201.9  1.87
YFarh  EOTF H [ H — — —

2) TEOWE, HEOHS, MEAEAE, HIENE A EI1T2010~2012F D K55,
Z DAL 201 14E DO fifE

VEFREFZ VST IHYEE LTHA

W) A KBRS N (19954E3 ) oA uE AR A R
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D
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FELTRER, TR D SRRV 72 < BREIERA E N |
EHZTRTHI LT, TPRER [SRWEENT
5] LOFMAZZITTRY, AEEHIHndH5 L
HEr s,

2) BT EREHE

2010 FERE~2012 FERECHNTC HUES LR A [ PR

ANPE) & L, BNTEEINTLAITV, HEHOEHE
FHl A S L7 AR A S, 5 13 RIORT, Ok
R, BN TSR L RS ST [DA=<A)
KOO, METIE FRER) CAERAT:
W, BL, RIR, RbhOMEIRT S L. AEOERE
FHIE, TOATZSA] LVHLNNTENDD, [
BB ZTR0H 5 LS,

B3N NUIEFR2F5 0&FH
w12k UBFER2E | o& T LiEE” (2010~20114F)
BRI EEKRD L #
OEEE WA EEKT OB
il R AT 44 VRIS R WM A o xv
%) *%) %) %) L a b %) N) %)

LWER2 5 6.9 254 0. 54 268 55.4 3.0 9.7 218 A 1.96 A 2.0 A

Pl B 6.0 272 1. 20 288 55.7 3.9 10.1 229 C 1.50 A 22.0 C
DA A 8.5 266 0.44 276 53.1 3.6 8.6 207 B 2.77 B 16.0 B

z) &9 Z1X20104FFE D MIEM ., & OMLIZ20104FFE & 201 14F7E & 0 V¥ fE
y) Tukey®d ZFILHIE TTIVT A" v MEIZ IO A B EZNA D Z & ZRT

x) AL, BOE U E O E R

w) S VAR )7 A= TRE L BREARE WIE BN Z & 2R T

w) O ML R/ D E R

$13%  TUFHR2 5| OB T EEI® (2010~20124F)

FE i il 44 e 4N ) 'S X INE %3
IWER2%5  -0.21 0.17 0. 00 -0.46  *

2010 16
DhT=AhH  ~1.17 = -0.29 -0.42 = -1.58
IWER2%5  -0.24 -0. 35 0.18 -0.59 *

2011 17
DAT=TAH  -0.82 = -0.24  —0.53 # —1.18
IHEER 2% -0.36 0.07 0.07 -0.86 *

2012 14
Dhi=<A  -1.00 = -0.43 -0.43 = -1.50

) GWNEE TR 2RI, FEHE (B~FRR, O~ O00) 2-2~

2 05 BBEREAL & L. BB xRSz S x v BTEl o 1l
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Flak  NHER2 5| oW - A K sl o P e

o am WEMOAM mE N R ERE Ge/w) 1 KR
HEFER A K R . Xl
(A/H)  (cm)  (cm) (K/m) (ke/a) P,0; K,O &+  (m)
B ek 2011 6/15 60 14 11.9 1 150 0.5 0.5 10 16.2 2
2012 6/15 60 14 11.9 1 150 0.5 0.5 10 16. 2 2
2011 7/13 60 28 6.0 1 150 0.5 0.5 10 16. 2 2
BAE
2012 7/9 60 28 6.0 1 150 0.5 0.5 10 16. 2 2
R 2011 7/13 60 14 11.9 1 150 0.5 0.5 10 16.2 2
2012 7/9 60 14 11.9 1 150 0.5 0.5 10 16. 2 2
e 2011 7/13 60 7 23.8 1 150 0.5 0.5 10 16.2 2
2012 7/9 60 7 23.8 1 150 0.5 0.5 10 16. 2 2
WedE  AEUERE 2012 7/25 60 14 11.9 1 150 0.5 0.5 10 16. 2 2
CbES WER25] OFEH - s EABRICI T D8N, AFHE (2011~20124)
B £ 57 E 5y & 2 2 EH P ORE %
% 1 W % % K ;_,; i ro® & 5
FSR =M 22 ] 1 & i i % e ¥ [N 1t % D
/4 i = A B
(A/H) (A/B) (em) (81) OK/#R)  (em)  (Hi/#R) (&/nd) (0-5) &
2011 7/31  11/10 100 18.6 6.6 13.7  66.8 563 3.5 # RE
BB REUERE 2012 8/1 11/15 96 19.4 7.2 12.4  70.1 571 3.8 H TR
YY) 7/31 0 11/13 98  18.6 6.9 13.1  68.5 567 3.7 # B
2011 8/20 11/13 62 15.8 4.7 12.3  43.3 340 2.8 {3 PR
BifE 2012 8/18 11/18 50 15.9 7.1 11.6  52.0 437 1.0 pi13 LR
Wy 8/19 11/15 56 15.9 5.9 13.1 477 389 1.9 -~ R B
2011 8/21 11/12 71 15.8 3.6 14.9  37.6 574 2.3 pil3 PR
FEUERE fEYEfE 2012 8/18 11/19 56 15.7 5.1 14.9  37.3 424 1.5 e LR R
Yty 8/19 11/15 64 15.8 4.4 14.9  37.5 499 1.9 i R
2011 8/20 11/12 83 15.2 2.5 16.6  27.3 691 3.3 % R
R 2012 8/17 11/21 81 15.7 4.6 14.8  32.2 597 3.8 i RN B
ety 8/19 11/16 82 15.2 3.6 15.7  29.8 644 3.6 (7 RRE~PRORE
WeHE  EEYERE 2012 8/28 11/22 51 15.2 3.6 13.9  33.6 428 0.5 e LR R

ik NUEE2 5] OEH - BAEE ERBRIC KT D00, aBERCR (2011~20124F)

it e R [A] EL fi *f Ki%ﬁ%‘:ff (0-5)
T B RE 53 E pavA i L B (=
F H (kg/a) 59 #H 21 A D 54 ¥
R (ke/a) 7.3m= 9. 1lm= (%) (g) (-7) (1-5)  Hki L A
2011 72 33.7 31.2 105 52.7 3.5 2.0 0.5 0.3 0.3
S MR 2012 92 38,0 343 182 50.3 35 25 13 02 03
S 82 35.9 32.8 118 51.5 3.5 2.3 0.9 0.3 0.3
2011 45 24. 6 20. 8 70 51.0 5.0 2.0 1.0 0.0 1.0
BRAE 2012 B3 28.1 254 8 5.9 30 20 03 05 04
RS 49 26. 4 23.1 84 51.5 4.0 2.0 0.7 0.3 0.7
2011 66 33. 4 29.8 100 51.8 3.8 2.0 0.3 0.0 1.3
PRUERE  FRYERE 2012 59 28.6  26.0 100 50.7 3.0 25 0.4 0.0 0.3
DA 63 31.0 27.9 100 51.3 3.4 2.3 0.4 0.0 0.8
2011 85 42.6 38. 1 128 51.0 5.0 2.5 1.0 0.3 1.0
g} 2012 90 43.5 37.3 143 51.2 3.0 2.0 0.3 0.2 1.0
S 88 43.1 37.7 136 51.1 4.0 2.3 0.7 0.3 1.0
Wt Hk HEERE 2012 72 30.7 28. 4 109 51.3 3.0 3.0 1.0 0.0 0.2
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L ‘ YR ik B ‘ T ke gy
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FHEEH o S e 4 [ER A
THEE — -0. 1535 0.9169 %= —0.1509
R EfT % — -0. 0515 0. 2020
Fo 3= 5%k - 0. 0639
[ER A —
z) 201 14F 20124 OFEFW , B E OB CHEI L,
n=18, xx : 1% CAHX
Fi1gk  TWEH2F| O A NFEIZE T 2R &R 08 (2011~20124F)
Ssnt BRI Ay FELS AE
WICH 0 g K5 (%) " $: W e
i = ; A i FE e
R R EgE
—_— - " . % K e (1-5)
SEER HEHYEf TE O % E S E——
(%) (%) (%) (mm) (%) (1-7) LKL BRI
+11 % 2.8 — — 5.4 0.0 16.7 39.2 82 63.0 <bHbV 720 4.5 1.5 1.5
FHT 2.6 — — 1.1 0.4 20.6 13.5 13.5 49.6 < bV — 5.0 2.5 1.5
2011 +17 — 75.0
Ft% 0.8 — - 0.9 0.0 19.7 12.7 9.4 49.0 <%b 1.8 5.0 2.0 1.5
+25 & 6.7 — — — 6.8 0.2 18.3 13.4 9.1 41.0 B 114.0 — 5.5 2.0 2.5
PRI 0.9 2.4 3.3 0.9 0.0 18.3 33.6 9.7 62.2 B - 3.0 0.5 0.3
+8 1.1 11.5
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A simple method of net covering to protect blueberries from harmful insects

Miwa IZUHO, Masayuki KATAYAMA, Yukio NAKATANI and Takeshi HATANAKA

Abstract : This study surveyed farmers to investigate the kinds of pests which cause damage to blueberries.
In addition, it investigated pests which are harmful to blueberries in a blueberry farm in Yamaguchi city.
Results showed that the main pest was Parasa lepida. It was the most serious pest in both the questionnaire
and the farm investigation. Therefore a covering net was examined as a method to prevent pests without
using pesticide. First an indoor experiment confirmed that Parasa lepida was not able to pass through a net
when the scale of the mesh of the net was less than 4mm. Therefore we examined the prevention effect of
net covering in a farm in 2012. After removing the Parasa lepida cocoons,the whole farm was defended
against the pest by a net of 4mm scale of mesh. The cocoons can be eliminated by hand. The best time to
spread the net was around May 10 when the bees finish pollinating, and before May 20 when Parasa lepida
begins to emerge. Results showed that Parasa lepida could not invade the blueberry farm,and all damage
was prevented. Finally a method was devised to easily set up a net using arched pipes and high tensile wire.
As a result,it took only seven hours per 2a for two people to set up the net, and the materials were less
expensive than before.

Key Words: Parasa lepida,
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Establishment of an Integrated Pest Management System for Major Insect Pests in

Open Field Eggplants Using Insectary Plants
Toshikazu KAWAMURA,Yoshimitsu HIGASHIURA,Yoshiyuki HONDA and Miwa IZUHO

Abstract: In open field eggplant cultivation in Yamaguchi, sorghum is being increasingly
introduced as a natural enemy preservation plant to control aphids. However, although sorghum
is effective as a natural enemy preservation plant of aphids, it is not very effective in increasing
the natural enemies of thrips and mites. This study examined methods of making use of
various kinds of natural enemies to thrips and spider mites.

First, we investigated plants which could increse thrips' natural enemies. Results showed that
blue salvia was most effective at increasing natural enemies of thrips. Natural enemies of blue
salvia were most numerous when blue salvia was flowered early, in June. Second, the ideal
conditions for increasing natural enemies to control spider mites were examined. Predatory mites
multiplied most when a mixture of bran and chaff was hung in a net bag near the base of the stem
as a habitat. These techniques were systematized and their combined effectiveness was tested.

As a result the frequency of chemical pesticide use decreased at least 50% compared to traditional
methods. Moreover, it was equally effective at controlling pests.

In order to cultivate open field eggplants in Yamaguchi with chemical pesticides,the combination
of planting sorghum and blue salvia and hanging a bran and chaff mix can be considered an

effective method of integrated pest management for aphids, thrips, and spider mites.

Key Words: blue salvia , Orius sp. , predatory mites , organic matter
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hiREH VY T8 EHA] ORYFBEN

HEHFRZ « MRS I« BRAER AL
Long-term Storage of the Medium-late Maturing Citrus ‘Setomi’
Yasuhiko KANETSUNE,Yoshio OKAZAKI and Takatsugu FUJIMOTO

Abstract : This study focused on the long-term storage of ‘Setomi’, examining the effects of choice of MA
packaging materials, degree of pretreatment before storage , harvesting times, and packaging methods.
The results were as follows.: Micropore film ‘F’, material with the highest gas permeability in this
study, significantly reduced pericarp wiltimg, weight loss percentages and occurrences of calyx detachment
in comparison to other materials used for individual packaging. It was observed that if ‘Setomi’ can be stored
for approximately three months in no packaging considering that wilting of the pericarp occurs at 10%
weight loss. Pretreatment to 3% weight loss or less reduced wilting of the pericarp, and decreased percentage
fruit juice lost. ‘Setomi’ were packaged by twisting the neck of the micropore film bag twice to close
it,wrapping the neck under and laying the ‘Setomi’ on top. This method demonstrated quality retention
equal to individually package with a sealer. The fruit quality after harvest and storage tended to improve
with later harvesting. However due to the occurrence of the calyx detachment in early-March harvests, early to

mid-February should be considered the best time to harvest ‘Setomi’ for long-term storage in MA packaging.

Key Words: fruit quality, MA packaging,micropore film, rind disorder
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Effect of Shortening the Period of Night Cooling on the Quality of Rose Cut Flowers, in
Summer

Takeshi SuMIl

Abstract: This study was conducted to investigate the effect on quality of flowers in cut rose
cultivation of changing the number of the weeks or time period of cooling during the growth period
of cut roses in the summer.

It was possible to shorten the cooling period by three weeks without significantly decreasing the
flower buds’length, however, considering both the length of the cut flowers and length of the flower
buds four weeks or more of cooling was desirable.

Night cooling’s benefits to flowers only extend to flowers that grow while exposed to night cooling.

Key Words: heat pomp, stem length of cut flower, length of flower buds

F—TJ— F:e—FRUT YIYER TEER

]

il

L VRN S Z )0 TEARRE 3B AR R S =
T b, NTU0IEDERAPE I DaREEIRIT 15
~18C, ENRIF25~2TCL ST D (KNI, 1999)
Z M, ARORRRRE RO CI3EZRTIT
BRARE MR L2175 2 & TR ORI E5-
ZEHNTND, L, I, KURIRB LR 1
) BEEOERNEL 7o o TV, AR O
GTT A AR OT— 4TI, 2006~2010 4FF
T 8 AD H U ENL 32. 0°C, H HdX5GR N
EIiE1324. 22CTH Y | Hiarilids KO H ffRKURD
AR (1981~2010 AEDNEHHE) 0 31. 6°CI5 L1023, 6
CLYHEL o TS, ZDZEND, ZOREID
SARIT AT AEFEOMEIRE LV b EIZHE 2o TH
0 . IRENOMENT 2 FIRIIHRIRA SR BT
Do

— 7. AR AHERF 5 T DIREN AN
59273, 32 B2 2005 LD B Uik
b, 2008 HEHZI TSI 101. 85 FI/ LI E TREL =

(FPEIYE =R L P RBCERESTHSE 1S, 2009 - 2011)
T En, BRI BRI X D 7= 5RO KV R
L LT — MR 2NEER SHuRDT-, AR Z
)0 FEAPERESE T 2009 4EICE < OO E — R
CIDNEASI, BRI EK 5. bha L7225 TW\D,
E—MRUAR, 1 REEEEMBEIGEHTE 2,
b, ST, EEICBW TR IICE AR ThH S
wRNZmEE L L CORAREIF ST D, L,
b— MR T EBFRIA LI5A, T OBESERE
ERE O E ST B,

Z 2T AT AEREA IR C, KRR
F ORISR Y FES S T T B 2o\ T
HELI=DT, ZOERAERET D,

MHEIVHE

AR, fEEIRBE & — (LD N7
Z A= (B0 10m, B4720m, #f5 3m, #iE5.5
m, FR) 2MUCHEN L, HE2HD S H 1%
KHBRRE L L 255t — MR 7457 (1

_70_



(Ee S|

FERET) 10kw) % 2 AakiE, b— MR 7IIEEIRE 20
CTI7HEBEA 830 3£ T (155 FEi) @
77 B— MRV HEEOAIEL L OWIEEL 2
TRDT=AN, IR 25°CEMB R DHATIRENBE<
oz, 7ok, HHIEA TR LR 60%0 1
FNIRO A& P T, MEBRE=IE, IOV TE
KR L [F UEFELA T, b E TRl LT
FFL L

e, vy 7 v, T
ST E LTz, 1R 40~50 cnD~_FZ, £E 90 cm, HE
20 cnD 7T AF 7 N A 2 FIICRGE L K S 90
em, T8 20 em, S 7.5 emDT v X a w7
—IL= N ER A ORIRRD HIZERE LT, 728, &/
BHEOIEIOREX, 7y 7SNz~ b T
(CRE L7 & TR D RPREmRIRE S LY
PR 2BE 5 2 & TfTHo7-, Bl 2010 4=
3H 18 I, HESHH LM DAY 44— RSB [V 3
A7V A BRI 15 em, S8 20 em® 2 S Tf 7o
7= (myrvu—vy M 1EETED 61KER) . B
EENI N A v MLFE L, FBEROECH 1.0~
1. 5mS/cm, FGHZEDS 450~1, 000mL/£k « H & 72519
L7,

1 HESEHRMIIYIEREICRITTHE

[FULREE S, EIiR L C& ey a— &
201045 H 18 HIB XL UV6 A 22 HITHot/ LT #hlS
5HZ & CHEPR LT,

BN EONEIFR I 1RO LD & L, &

Br 113, weEZ 7H 1 BnSEe L., QU4
43, 3. 2. 1AM IO L U,
F7o, W23, AEEHIRA 7 H 29 A6 43H, 8
A5 HMS 3@, 8H 12 H/D 2., 8H 19 A
N5 1R SO L L, KEWEORK T %R
D8H25HE LT,

IVHEA AR, 3R 1 TIL 2010 4E 7 H 20 Hsb
SH4HZET, B2 TIEISA21 HNH9H 13 HE
Te Lz, s, 1KYy s y—i~y
2T 2R E U, AR 34X 12 BK

W1 (201047 A 1 A5 7 A28 H £ TOMLER)
wEHIE (E)

1 2 3 4
Hi3F I I
O BRI O
Hi2E - I
O fsaiitGyE |
HiE I e

' 'o< P > O
H2E A — [ il
ok KKz O
2 IS g
@] ]

B2 (20104E 7 A29H 75 8 A25H £ TOLLER)
IR )
1 2 3 4
e : W
O W O
Hi3E : i
O W O
Hi3E SR
0 < i >D
Hi 2 N
@) KHmE DO
Hi2E IS
O O

%1 20104E DR [0 75 DILEE 5 1

Gk - 1) | RIE L EH 0@ B RIES | — A
1 _1 — > - ﬁ@iﬁ
9| "' %
7 || o
1 L [ stz o s ||
AKX 0.5 1| || E < > |
% w || P 74
m || 4 AFMJMJ1V\ T
= I N, W
6H21H 7H5H T7HI19H 8H2H 8HI16H 8H30H 9H13H 9H27H
HLPE X 201146 1220758 4 RET | 8 A5AND 9 AIOAET
ES I D — WA —_—
LEIRGRIED 7 | o I3[ ey <o R S >
2B AERIEDH |<-mmmmes EL7 5 LR > € 17 >
BT Gt | <o i >

FEoX 2011FEOKMEE O TT 1k

_71_



HZRZR T 2 & Hm B ORI 233F7 ) 0 AL IZ R IF T 7%

=

Tob Ui, Y10 TERAIL, E3E0340 el IR L 1% A @B H 2 ORI ) E8EICRIET B

T xtge L Uiz, fEERICOWTL, EINT
2B 5 3FDOUIVET (77— A MEEES, 1994)
DR —F R\ MEFOT B OFEE TORS
ZIE L=,

2 HEABERHIIYEREICRITI#E
[FUEREAIAEIE, 2010 ARG Lo DR Lo

WEMEY FITE H %% IR (=3 ER

(@A) (H) (cm) (cm)

4 36.8 4 * 62.0 a 3.84 a
3 36.7 a 60.7 a b 3.77 a
2 36.2 a 59.4 a b 3.66 a b
1 33.8 a 57.9 a b 3.65 a b
HEQLBE (et i) 33.0 a 54.9 b 3.52 b

PR

FTUNA V) IUHERA AR © 201045 7 H202°5H 8 H4 HE T

YWMEBMGH C 20104E 7 A 1 B, bB— bRV TERERE : 20°C,
AR LTHED 536 8 304 £ T
X R SEFRNCIE. TukeylBIC XY 5 %AMETHEXEAZL (n=2)

22— &2011F5H 16 BB 18 HE TR OIT w2k hp T Aam L Lrgoohmimse » s RIETr

DHT D Z & O LT, TV BITFRICHE Lz =
— MI6H 21 HIZ—FIZUIV R L, AT, £
DRI LTy a— MaBbR L UGl s L
7=

WS EOUEDFE TR 2D B0 L Uiz, #5R
KL, WEAERZA6 A 22 H25 9 H 19 HETO
SHIEIRERX, 6 7 22 B 5 1aHOBAEIME T Lz
8 H 4 BETO 1 RIBEHEDOMX, 1[0l HEAEHK T#
D8HSHMNSH9H 19 HETO 2[RIEEIEDHAXIES
FJOMRERX - LT,

A AR X 2011 457 A 20 H2>H 9 H 19 HE
Te L AT 2010 FE & [RER & U7, AR 3,
1S ey 77—~y F2HT6REE L, i
BRI IAX 30 o & LT,

S

1 REAEHREN Y EREICRITTEE

A1 O BHEB BT E RN AL
7o, IV AERIZ A XS EEX L 0 b, FTo,
AEE R 4 BT L O3 B EPEX L 0 1<
otz (513 . 32 Tl GIVIERICIaER
NN T208, BRER SIS JOMEERIL 3
XX L0 R 2otz GBE2FR) .

3%k WM BEIRE) 0 L EIC R R

WEMEY ML A %% by kR LER
() () (cm) (cm)
4 34.7 a b * 52.0 a 3.88 ab
3 36.9 a 50.0 a 3.93 a
2 33.6 a b 49.8 a 3.83ab
1 33.2ab 49.9 a 3.67 a b
HEQLER (et ) 30.6 b 48.1 a 3.56 b
FHERALFE - T SA L) AN 0 20104E 8 H21H 22 9 HIBA £ T

VIAERT H  20104E 8 A25H, b— AL FRIEIE : 20C,
W - 1TRE N BB 8 30 £ T
XA RETEICIE, TukeyiBIZ XY 5 %/KHETHEEZL (n=2)

2 RESEEERELTIYEREICRIZTTZE
PAEAE T T DRI oUW T AR R AL
DOHEIIREDL TR CTho7275, FHER%,. LIV 1t
RBIOEERIIRHENEIC LY &< /a>7, 1[HH
DEAETIL, £ OB DRI AR R 21T -
TR RIS O [ B ERAED IR X DEIFE HEL,
Y)Y fERF JOMERERIZ, SRAEED IR A
FBaA T TR 2 [l HEHEDZ X F JUMBALEX L
D bR 2otz 2RIEOBRIEIZBN TS, BRIEED
R AR AT > T 2R LU 2 [H]
HERAEDAXOBUEREL, §1V feRds JUMERRIA.
PA DI AR 21T TV VR 1 EIE SR
{EDAHXIS LUK I 0 bR laoTz (FE3K) .

=

i &0 B AEAEAME R D RA & LT

pp— TAE 1WA BTER¥ BRAEA% GIViER JEER b 2mB  BFERE RAEAH GIviER TEER

INHE R (H) (A/HK) (cm) (cm) INHEH (H) (/1K) (cm) (cm)

B E 7H30H 39 4% 4.5 a 58 a 4.0a 9H11H 43 a 3.9a 57 a 4.0a

1 B BERAED 7 7TH30H 39 a 4.1a 58 a 4.0a 9H5H 37h 3.7a 52 b 3.6b

2 [B1 B ERAE D 7 TH24H 33b 4.7a 52 b 3.8b 9H6H 43 a 3.3a 58 a 4.0a

AL (kPR 7H25H 34 b 4.6a 53 b 3.8b 9H1H 38b 3.9a 53 b 3.7b
SRR TU OSSNV IHETAA IR - 20114 7 A20H 2B 9 AI9R T

Yb— MRV T ERERE  20°C, BEfE 17D 5B 8 3043 £ T
RTINS, TukeyiBIZ LD 5 %kMETHEZEMRL (n=6)

_72_

EHR COHFS I L D Y 2 — F OIEFE OV
A RN X B RN OWEEDE bAMET ST



(Ee S|

% (A, 1996) , R EMROBHRIZONWTIE, &
R DMPRHFE IERAERL, [FHERERIRGS LU AR ERE
FIREDOUWTNOEETE 20°CH 25°C & Hlgi L T/NE
<7D WRED, 2009) EWHHERHD, AWFIET
IE va— b ERERD) OBERHEES X OWERGERIC S
UNTEIIAS LUz, KIEImEIZ L0 810 fE50E
DA ELUZERIZOWTCIRFET A Z LT TE e
D3, AN 20°C % FEIDHIMIC B — RAR 7 A
KENBEEAT TR, BHERE, GV ERIBLOME
BREVRLS 2ol (B1, 2. 3FK) . REEATOD
L a— hOESOBIRCHONTIL, RV EECHEL
TNT DY a— MIEWRETHE LD LD EL
720, va— FORITIEWE DR AV S
LR o7 (oe, 1972) EWVHIWENH D, &
RIS DR ER IR T 5 8 H DOFAE
R (HEPHHOMET) BLOHEIKIEEZE 4K
(R LT W EA1TH Z & THISIEBIR T L.
FERE U CTREINEEI T T X OB e L 08I0
EEDREL ool L IETH L, FRoiiEORERE—
325, IR & 2D BB OBIRIZ DOV T,
YD FEOZERI I LU 7= 7 fED 5 B 4 S Craii

IZEHIS, fEFRIT 2 LS TRl E &/ S < 7R D1
fNZdh-o7- OKFA - HE, 1973) | Y1V EE, HEwfE,
fEm7e e 793 - Ly R OUIDIEWEIL, &ABIC
FoTHLMNZM ELE (CAG, 2012) &V oHit:
N5, AW TIION fERB L OEERZ Y0 {65
B UGl L3, %@@@D%%Ekbf 1K
WBEATD Z LI L VAL, fEFpds JUSEREED L
I HEREIVRY 2—205H 5] W“# Honsd e
Ex b,

KB 0 LB RIE T REIZ DN T
A U7, WUEBRLG H 2[R — & LERImEI %
BT & JBEHET B 2 [Rl— & UK IR
B TR 2 & CUR7 e 2l T 5 Z LIXC&E R
Motz EHLORER A RImERDS 3BV
TEHERER, Y1V IEER L OMEEROW TN MIEL
R o7, I ERIIEEI 4 s, 16
HRAINEIM 3 ML, B PEL » R 22D fH
Michotz 1, 2K) ., ZOZ b, UIVER
BIOWEEDOTFIZBWTEONEE 55T
DI 4ERILL ERENREAT ) BN D B Z 5
iz,

G0 TEDOTHSETE MR TR C L v 28 L, a7
AL 8ATIHES 9 AIL7e% & R LT 2HAICH

H4F SHOEENKIR® (20104, 201 14EDFHIfH)
SLELK FHEIRY ((C)  HTFHKIR (C)
bk 20.7 25.7
AL (xHR) 25.3 28.5
R 4.6 -2.8

“ IR LA O M B & 1 5m O FH T —

yai—%

XIE, 5 oMb CHIE

_73_

0 2008 DL MIEANIZIIT S EFEMkIX 7 A & 8
ATI3EnEi 49 FH/AR, 51 F/AK, 9 ATiLes M/
K CThoTz (FENERESIL N RBEESIeE S,
2010) , & Z T, BEeMiksh B L T< 5 9 AITEAE,
Hifef 2300 2 DERAERZI % L CORERIBEZIT O X
(2BEIBBAEDIAX) AaiE L, Holgseii e L CHE
RSURDS 20°C & HRI DI &G EZ1T O X (23]
MEX) . 7H & 8 AITHIE, Himadlx HEER
\ZDOBRERFEZEAT I X (1 EIHEAEDAX) FI Y
ﬂkﬁE®4E%§%L W EREAE) 0 AL

JAFT B ZOWTIHIE LTz, ZOREE, KEmE
(LA EER Y, A RS R L
TBAER DA TR O (BE3%K) , 42 (2008) 1%
BAEBOEIE B ks LU 0 BT, HM@%&#
BT DB OIREBREE DO ZZ T 5 H DD, F-4E
BRI HHIMOIREERERIC L 0 iR f&kfF L Cuz
EHIE LD, ABBETIE, [FUEEERED AR
BEHTCEALIELOTHDH-8, BIEREES L)
DAESHEIE, BRI OIREEBREE D IM KA T
L72bDOTHD, LLEND, 7~9 HDOWT DR
Th, HHEFEIZ LY aEm RGN L& X
BTz,

mOE

NI FEFA RN T, KRR L 0%
AR ) BB IS AT BT OV TlRA L
72

KHGEETRICR L, BEL7Y 2— T &
B LW T THE L0 X0 HUIfERB I
EERNEL 2D i gﬁﬁhbto

) ERREAG D 7260
AT I VERN DD EHE X %ﬂflo

s A FRARE, WTHMOREN T | KR I
HIFIF AR LT B DA TR BT,

4B AT



HEZB T 2 & MmEHE R ORI 7 00 JESEIZKIET R

5| FZHk

DY E BRI B ESTh HRB. 2009, 5 55
R F FEMOKPERTR . (1R 19~20 4F) .
p. 149.

DY E BRI B TH HEB. 2010, 5 56
IR P MoK EERTR M (FERK 20~21 4F) .
p. 162-163.

HEVYE BRI O RS Tes . 2011, 5567
DRI P MoK EERTR M (R 21~22 4F) .
p. 145,

Ta— U A MEEEES. 1994, SGETHR L0810 i
p. 40-61. FWICEFEA. HUR.

PRIFE . - DHRlslss - et - AU~ 2009. &
IRIZ X537 OGRS L OVMYEIK FIZBE3 5 HF
7. T EDYE AR, 14 : 59-63.
KB « FEl—. 1973. /T OYHEAREICIE
TRIRDOFE. FriEa Wik, 18 : 82-93.
R - LOfEs - #iN D - FnmiRsE - KA —
s.2012. EHIEIRRROBSR S A MG L
FRED T )0 FEDOU & « I RIF T 5
TR, 44 : 53-59.

KN . 1999. T OAFERGF L ibE. p. 316, 7§
B WU

Roar Moe. 1972. Effect of Daylength Light
Intensity, and Temperature on Growth and
Flowering in Roses . J. Amer. Soc. Hort. Sci. 97
: 796-800.

WEAA . 1996, N - SHE A /oA 58I & ikt
i p. 313, FEEEHANICRAE R 7. ESCH.
e

R 2008, ST [ EREFHBEEED G RRET D
FEE L HERRZRE T A0, EXWRR. 8 @ 15-40.

_74_

B
]

8L
=



WO AR 2R (Bull. Yamaguchi Agri. & For. Gen. Tech. Ctr.) 5:75-82. 2014.

B —F—a rDERIEFEEI Y R L 2 44) Y BIFZN OB

TR - AT - FR R s

Two Year Continuous Cultivation of Carnations by Harvesting at Lower Positions and
Pruning

Kaori MATSUI, Tetsurou MATSUMOTO and Hirohumi SHIMOTORI

Abstract : This study examined continuous cultivation of carnations for two tears in order to reduce seeding
costs and the workload of yearly planting.

This two year continuous cultivation reduced frequency of flower death and time required for pruning.
Cultivation continues past Mother’s Day on the remaining stalks until the entire crop is pruned, after which
flowers can be cut again in their second year.

From mid-May to mid-June harvested flowers are cut 10cm from the ground. After this month of harvesting at
a lower position than usual, the entire crop is cut to a height of 20cm in mid-June. This results in a lower death
late.

The two year continuous cultivation method yields 1.4 times more carnations in a year than standard
cultivation, without a decrease in flower quality.

Reducing the density of carnations per square meter from 30 to 20 reduced the required labor. Using this

method, plantation working hours were reduced by 49% in the second year.

Key Words: moment for pruning , number of cut flowers , flower quality , death late, plantation working
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Pasture Establishment Techniques Using Grazing Cattle
in Abandoned Cultivated Lands

Kumiko HIKITA, Tomoko FUJII and Yoshiko SHIMADA

Abstract : In abandoned cultivated lands where it is difficult to introduce large machinery, pasture
establishment requires significant cost and effort.

This study examined low-cost and labor-saving pasture establishment techniques.

Grazing cattle were fed bahiagrass seeds and their defecation patterns were used to seed bahiagrass
to abandoned cultivated lands.

Results showed that pasture establishment techniques which used grazing cattle were very low-cost and
labor-saving, but required more than three years. Conversely, pasture establishment techniques which
used cell transplant seedlings of centipedegrass allowed establishment in a short period of time, but
were high cost and required significant labor.

These results suggest that these two techniques should be used in combination according to the circumstances.

Key Words: low-cost ,labor -saving, defecation patterns, bahiagrass, centipedegrass
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Low-cost Fertilization Technology in Forage Crop Cultivation
Utilizing Poultry Manure Compost

Ichiro AKITOMO, Tomoko FuJii, Yuka OKAMURA and Tsukasa TANIZAKI

Abstract : This study examined fertilization methods utilizing poultry manure compost and their
costs in Sudan grass and Italian ryegrass cultivation.

Looking at two ways of applying the fertilizer nitrogen determined by the forage crop cultivation.
The first method is applying poultry manure compost as the base fertilizer nitrogen component
and ammonium sulfate as the additional fertilizer nitrogen component. The second is applying
poultry manure compost as the total amount of both the base and additional nitrogen component
during the base application phase. In both methods, both Sudan grass and Italian ryegrass
produced dry matter yield at or above Yamaguchi Prefecture’s minimum target yield.

The application of additional fertilizer generally increased the nitrate nitorogen concentration of
the crop body in both Sudan grass and Italian ryegrass, especially in the second harvest.

Using poultry manure compost for the base fertilizer reduced costs by 32-35% and using it for base
and additional fertilizer reduced costs by 70% compared to standard practice.

Increasing the amount of poultry manure compost did not increase dry matter yield.

Key Words: additional fertilizer, base fertilizer, nitrate nitrogen, poultry manure compost
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% & Uiz (A @M S i o 2 —, 2013),

(1) #R 1
A—=B T T A
AR
FHIE - FAE CEEFR 25kg FHYS &
IBAEGFHX

FE - B CE R R 10kg FHY &

TBAE : N-P-K=5-0-4 (#&FE 1 7 H1%)

IBIE  N-PK=5-0-4 (1FNX%)
TETTIX

FEAE : N-P-K=10-20-25

JBAE : N-P-K=5-0-4 (#&FE 1 2 H1%)

JEAE  N-PK=5-04 (1FN%)

ABZNVT T T T A

AEFEX

FEAE - FHECERN i 21ke fHY &
IEAEGFIX

FEAE - FHECEFRN 0 10kg FHY &

B N-P-K=5-0-4 (3 A)

JBIE  N-P-K=6-0-6 (1FNX{%)
THITIX

JEAE : N-P-K=10-18-10

BT - N-PK=5-0-4 (3 A)

IBAE : N-P-K=6-0-6 (1FN%)

(2) BRI
A—R T TR
AL 5 f5IX
S 3 CaE k) 37. kg FHM &
FRAE2. 0 51X
SR Fd CaE TRy i 50. Okg FH &
TETTIX
BT L [FIkE
ABZVT o TATTA
TR 1.5 [EX
FJIE: B CAESRRk Sy & 31. bk FHY &
TR 2. 0 51X
FEAE A CE R 42. Okg FHY &

TETIX
b Wi
5) Xl e
A—H T
201048 H 12 H
(15 - FRE O H~HIFEH)

9 H21H (2FFE - FUL6HH)
201148 A 24 H
(13E5 - LA~ FL AR
10 A8 H (275 - iR
20124£9 A 24 H
(13ER - (D GURID
ABZYVTTATTA
2011475 A8 H (175 - HifEH)
6 H2H (2% - HFE)
201245 A7 H (135 - BRI ~BRIEH)



KA —ER - T

5 H30 A (23 - HFE~FEI )
5 A
DRI, I
HIME, (R ORISR EE SRR
2) kR 1 DI
BB Rsy. TRy (O B =T REEEHR,
THIEREZE R, ASHAMEAIK, ASHRMEE L ASHEMEN
B, AHERED AR . B A b

6 BRI OKESRL

1) A—=Zo 77 24EEHI (6 A A~10 H 1)
(1)2010 4F
a H5GR

W AE L COHEL @D L, 8 H T
25 9 AHAENIAe D m < HES LT,

b FEKE:

6 H 12 BIZHERAY L7z, 6 H EHEIEH4EL
007 T APRITEERIRKIR & 2o T, M
ML 7 A 17T B ThH-T,

HERRIATRIE, TR L 0 v 0 b7 H\fE LT,

c HFRREH

HERRHIRI PR L 0 D72 RS L, HERRAA

FRRIE, TEEL VD20 Z2DITHERS LT-,
(2)2011 4F
a HAIIR

ORI L Y SO HEZ -T2, 9H

HRANZ i < 720 Tt IR ARl A CHER LT,
b [k

6 H 5 BITHERAY L7=, 7 H 9 HOHMERAT
FOHRHEL VLIRS LT, 7 APA)
Mo 8 A E TIXHEL U 9372 0 b ienoTz,
8 A TRINDG 9 HHEITHEL D Ve %< /2o
72

c H R

HERRATA TR L 0 2R 0 D72bITHERE L, K
MR A T~ 7=, MR 9 A LA
F TR DITHERE L, BN LRI 2 ~%0
O THoT,

(3)2012 4F
a HYE5GE

HAMOAMDITAR AT, LT 9 A )

FTHEL D CEDITHERE L=,
b Bk
6 H 8 HITHERAY L7223, 6 H Ml X

- [FTERE - Al F

07 Dieotz, 7T ARRITEEL U 972
%720, 7H 23 BICHERRIT Lz, £0%1%8
AFAICE L E o ERNRH -7k, FHELY
DR PTeioT,
c H PFAmRER]
HERRIA1RIE, BRI CHERS LT,
2) AXVT T4 7T 2B
(10 A FR)~34F6 H 1-F)
(1)2010~2011 4
a HYASGE

HIMOIEDITHRF A THEB L, 1 AIXREL
DR VIR T2, 3 H~4H HIHEL D SRK
DITHERE LT=73. 5 HIC A TRo0mDIcHERS L
7

b Bk E:

RO 11 AL, HFEX 0 D720 407e< | 12
ANS 1A FAIEELD D0 20~7-, 2H
HANCE S B Teds, ENLIE4 H £ TIRFHEX
D720 D7 HEE L, B HIFDR D %< 7T,

c HPEREH

11 ANB 2 ARATECIE, AfEOEENIH 5 b
DOBRZRF A THERS L7223, 2 A MG 5
AR ETld, THEL Y 2L - 72,

(2) 2011~2012 4F
a H AR

11 AIRHE LD @Sl cHirs Lizhs, 483
WEL IR Tz, 3HAPEIND 4 A HAaE Tk
AR L )RR T, TR 1 2R, THE
F U EDIHERS LT,

b Bk

HAMOEDITHAEL W v 0 %< ZhLIFE1
ATRIETIE, e b7el{#fE Lz, 2AND
4 AFTi #MEBL CHELD £, 5 AL
B ITAE 2 0 03572 0 /D72 Dl il LTz,

c H HRIFH]

10 A RIS 11 A FAED72 0 07> 7203,
LR 2 AP E QIR A Ch o7z, 3
ATANGRI 2 AL, APEIERE LD 200 F
I HEE LT,

#w R

PR T« ORI & FET LD D OER I KX

S5



1 N E:

I 215 M L7 EHEMRES (SR D= X M AR H

FIX A= 7T ADOEHINE
YR B EZEDY
OR3CF : p0. 01, /N3 - p0. 05)

W 1R OmfEl L, 185, 2/ HEK
UM OEFHIRNT, K= TR T2,

FHRIC 24FEE Tl 13RI, B TANBEAEIEH
RIZHARTEVEER L 7p o, Fio, AEZEXT
&, BIEOFHIX X D SEFEX ORIED < 72
77,

2 ORMIEL, TSI EED AL
JEXITEEAR TR T, GRIAINET, BT e
PR SED ERIEX MDD ATy R &
Ay i
DABZVTVTATTA

ABVT U TA T T ADEMNEESF 2 KR L
72

_92_

kg/10a o1 35 i : E 2 RN
D A=K TTA 2, 000 AR 1 4 H al @i
A= T T AN EE 1 IR LT 1. 500
’ ] —
kg/10 o U 1 : E T2/ 1,000 CUBTCEETTOLIS L L s
35500 HYENEH 1 4 H ik ’_
2,000 - 300 - ‘
1, 500 A — —
N e bopmma e damed e daada. A BT SR04 RRANE SER0RH]
1,000 A RN I LTF(ES
=00 (RA 2.7T%) | (2RE 3.7%)
200 1 ke/10 oy 36 i FH 2 4 T2 RN
2,200(3) A 24 H i+
0 : , cp |Ade bdf  cef
shvkme | aneorn | 4 | oroe _ = BCE| |DEa
J26H B il 1,500 = B Ba '
(%A 2.7%) (2K 3.7%) ; ABd
1,000 - == ""b" = - =
kg/10 3 K = 12 ik 500 !
2, 500 ém"’“”iﬂrﬁ A a1sn ? |
2,000 1 —%}3- B Bb_ i A BUASR SEIROENT 4RGN EREOFN]
1,500 - - - R WS X
9 . FERCCCE. . BSOS (R 2.7%) | (R 3.7%)
1,000 |Bbe W ‘
) Fol AXVTTA T T AR
200 IR S5 Y
0 = e
ke | ansorm | eae | o OR3F + p20. 01, /I35 1 0. 05)
{260 WS it
(A=A 2.7%) (& 3.7%)

FAERi 1B OfEElE, 1 FREEGFICIEK
TR o7y, 23RN, BAEOFH X )ERIP
DR EIEXI A TRV SR L 2o T,

[FERIC 2R Tl 1 B B R OB
X723 FHERE D AR X Z e TR T
fERE 72D 2FE LA CILEIEOFHX S 1B TX
DNAEEFALX AR CTREMIE D B MEAZ >
72

2 {EIRhORIRREE SRR ()

D A=K TT A
A=K T T ADRIERE AR 25 SR L
77
Sy W e 4 L BB AT
l’pg(l;lo AR 14 s

1, 000

500

LML 00 P | A ek J ML R M D

W
(BRE 3.7%)

LITFIES

(A5 2.7%)
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AR« R « AT - Wik #]

o e FH 0 4E E R 5 o e 1 ] O 4 W
5.p('))(l']l|0 éﬁhbn.m 24H . et " ggo AIERH 2 H . O RR
4, 000 B LN -------%-r\ o
3, 000 i I e T

fid
2, 000 ) 500
1,000 4 S s B W BN %
0 Jma |2 2 LYQJ 0 -
o RRASREEEU61| BE R s m A A L 0 11 AL s 0
FENRY Wns | i ] - R I
(A 2.79%) | (BR&K 3.7%) v (S%d 2.7%) | (9K 3.7%)
FIX A—H 7T ADFHIERELREFREE A AZVT T4 T T AOEREEE SRR
TS FLF A EA2D D YRS AEED Y
(KRS« p0. 01, /INSTE - p>0. 05) (RSLEE : p0. 01, /INSCE - p>0. 05)
FRAER 14H 1%, 1 5% 231~862ppm & 72 B 1R O 1T FRIEXEC T2 <V
D XN I e o7, 2F/E IR O 2R THHGRETHY, 2FETIL, BIEJFHX S
BRI Z e C A RO BIROF A X L SN0 B TS, MIDKIZHARTEL 22D, Wb df~0
AEDFRX A S 7o T, FRIPARFEOIBIRFHIX FE GHIRRERRE 2 B R C 443ppm FRIEHE % 72,
751, 340ppm & 720 | A~faGHIR (B AGEER [FIERIC 24F-H Tl 138503 65~525ppm & XHJIZ
WFFEEHR, 2009) 3L L 7o HIREE (LT, THEG4HIIR BT DIEFEDIRIIR X Do TV BRZETII R
TRE | LD, ) THD 1,000ppm ZHAZ 7= (5 559), 7
FRRC 2FE CIE, 1R, AAEEO SRR 2F/ENT, BRGNS REIERI T AT L
AEX S B T AR < DI AT < 22 o 7273, 720 | FRIPIERFEOBIEOFAXIL, BITXKICHA
e GHIIEE A2 DI~ T, 2F/EIL, & THEVERE RS T223, WD B G G-I
FEHALKIZ AT OB S B TRSE < 720 | FERRAZ T2,
DT HFEA~ORENTERVEE L TEL o 3 Ry
7 ) A—=F 752 (BN 14R)
DAZVTIATTA D) 1/E (#15)
ALVT T4 77 ADRIEETIRE A 4 ARGy, HUEHERCOMIRANE, KR 727-
IR LT, 7.
HUE VL - TR DRI C b
ppm A M 1 4FH i NTEDT,
1200 <l R LI 105 : A0S, SROPRBHEIICIL < T
ce
1,000 d=————mm—fmmt e em e 7%
N F E : SEEEOBIFHXD, SRin
500 . ab X MBI T TR Tz,
_ (2) 27%# (1%
0 Koy, NF EROHHMAE L, XENZZT220 -
et e iAo ‘ .
1R IR e
(el 2.7%) | (4% 3.7%) HEPE  FEXTP o, AR E

FHEXDMBORIZLEA~TIERL | BT



AR W

K 57

FHE 2 16 L7 EHE RS 1236 1 D4R = 2 MiAEEAfr

X.& e U CHIRD T,

T TIX SRR O BAROFHIXIZ
_XTEIoT,

WA RO R AR R I D
BAEPFHAXIZHEARTED -T2,

W1ER A—F 7T A0y (BT 1EH)

WoR A—HrUTAOEE sy (BERM24H)

1 OKGr IS E, W %)
) Koy MEAE MW NFE HLAgAE HLK 5y
FRIN ARIEE 723 6.0 2.8 54.7 a  29.5 B 7.0
(BREHR 2.7%) SEpEpEf 72,1 6.5 2.6 49.7 b 34.2 6.9
P ARIEE 713 7.3 a 3.2 Aa 52.3 31,1 6.1
(RZER 3.7%) EpepEf 716 5.5 b 2.3 B 49.3 b 36.6 A 6.4
w7 K 70.5 7.2 a 2.5 b 49.4 b 34.8 6.2

2 FH UKy PASR I, W %)
X 45 K5y HMEEAE  HIEY NFE HLkAE HLK 5y

FRIPE ARILE 824 7.9 B 2.9 51.2 a  25.4 12.5 Aa

(%R 2.7%) SEppEf 819 11.2 A 2.7 49.0 27.0 10.1 B

P ARILE  80.6 9.6 2.7 48.8 27.7 1.1 b

(REH 3.7%) SEEpEH  82.1 11.6 A 2.8 48.3 26. 8 10.4 B

W7 K 81.5 11.4 A 2.7 46.5 b 28.3 1.1 b

1 & ORGP, 8 %)
X 45 K5y AL H B AR i NFE AR Al ALK 5y
RN AiacdEIE 7801 7.2 2.2 b 48.8 b 34.4 7.4
(RER 2.7%) SBIEfEH 77,1 5.8 b 2.3 b 53.5 Aa 31.1 7.3
P AR 7601 7.4 2.5 48.7 b 34.0 7.5
(REHR 3.7%) BIEGEE  76.7 6.8 2.6 50. 4 32.7 7.4
AT K 77.9 7.9 a 2.8 a  47.2 B 34.3 7.8
2 7 i OKGrLISME . W %)
X 5 Koy AL 18 HLAE G NFE HLAkAE HUK 5y
BRI AR 78.0 7.3 A 2.1 19.9 33.1 7.5
(%R 2.7%) BEGHH 761 7.5 A 2.1 53.5 30.3 6.6 b
P A s ARIERE 77,7 5.7 Bb 2.2 50. 4 33.5 8.0 a
(BER 3.7%) BIEGHH 773 7.5 A 2.0 b 52.6 30.7 7.1
o7 K 76.5 6.9 a 2.4 a 53.2 30. 1 7.5
HEFNRICFRICEEAED Y (KT 2 p>0.01, /hILF @ p>0.05)

QA=K 7T A (BN 29-H)
(1) 1EE F25R)
Koy ERIRINE, RN,

HERE

AR B

N F E

HL i HE - WIRRREOBIEOFIXAS, SRS oee UKD tto)
ES o Koy HERE AL NG NF E AL AE MUK Sy
OEEFNERIZ L TED - T wOE  REEE 809 9.9 3.8 19.4 25.9 10.9
° (RZF 2.7%) EEHH 79.9 9.2 3.6 50. 6 26. 5 10.1
(5 7 SRR 816 10.5 4.1 50.5 25.4 9.5
(@) 285 (%Zi) (BER 3.7%) EIEPHH 81.7 9.9 3.7 517 a  25.5 9.1
KA *Eﬂ‘éﬂjj&()\“*ﬁﬁ‘iﬂ‘é‘ﬁ&i\ B A Y AT K 80.8 9.7 3.8 46.1 b 29.6 10.8
2 FHE Ok PSS, e %)
*ﬂ% Eli/fg\ . J\EHEG"JFH% lz&;lgﬁilzﬁ)\ ﬁéﬁﬁ%%ﬁ@é X & Koy HUERE RN NFE HLfAE MUK 5y
[ [ e] R 84.9 B 13.4 b 4.2 42.8 a 26. 4 13.3
B S T E - (BEHR 2.7%) EMPEH 88.1 A 17.1 a 4.7 36.2 b 28.2 13.8 a
RIEPAZ A TRIA 72 PLL AR 85.0 B 13.8 b 4.2 42.9 a  26.8 12.3 b
M AN e N EL S E - (BZEHR 3.7%) BEpiE 87.4 A 16.5 4.8 38.7 26.9 13.1
N F E: T;KQD;@%@}_@HEIZ#\ R TIIC S 87.7 A 17.8 a 5.0 37.2 b 26.9 13.2
/{'(%75)07“: HEFIRCFIICAEA£H Y (KICF 1 p>0.01, /NLF : p>0.05)
O
HLIK 5y« BRI O RIEX AN, oIzt DALZVT T4 772 GEFMA 24H)

R FFREED IR & B TIX03,
WHIFEEOIBIEPFRIXIZ A~ TEns
27,

WHIEFEOAEIAEXD, RO
IBAEOFHX LB T Tiio
7

: PRIMEEE ORI S, BIEHFH

X LB TIXIC AT o7,

fEPIRCTHICEEED Y (KT

p>0.01, /N3CTF 2 p>0.05)

NAZVT T4 7 TA (FHEHH 14H)
(1) 1FE FHE3H)
N F E : WHBEOEEIHHXINE T
_XTENST,

fORGNE, KN e o7z,

(2) 25 (B3R
e =7 e il S PN = e A A R

AN

K

D IBEDRHX ST TIXAY, 2R

77
W TEDoTe,
A E  BONEEOIBIEGERX S B TXA3,
RO TED - T,
N F E : &8RXA, SIMREOBIEGFH

HL K

43

X LB TS TRn o7,

PRIMEREDOIBIEOIX S, PSS

DEEFAEXIZHAR TR -T2,

W3Fk AXVT U TA 7T ADER sy GRIEMH 14 H)

NCEINDT

_94_

(1) 1/ AR
AKGy, MR, FHRHER O L, XIS
IR o7,
FLIE 1 - AR RO T, SR NE
JEOFAXIZ R TR T,
N F E : 3o 2RRAEX & WABED
BAEPFHRDS, RO EFR



KA —BE « AT - A HE - A 5]

XITHATED T,
(2) 2 (B4R

KT, KRNI e -T2,

HAEPE  BEGFHX SAETIXS, A
2T, mioTs,

IR B - BAEOPHX S ETIXN, SRR
IZHAT, mhoTs,

N F E : SBEEOEREIIEXA, fholXiZ
ATED T,

HL A HE - RABEEO2EHRXN, BRUNEE
DEEHAX L EF T~ T D

27,
LK 53 BAEDFIX ST TIXS, AEHAnX
\ZHA TR T,
WAR ALVTUTA T AOEE RSy (B 244H)
1 7 5 OKGy S L, W %)
X 93 Koy ML HLAE G NFE HLAE i
BN AAIEE 81,3 8.5 3.2 52.3 a  25.7 10.3
(BEH 2.7%) EEHHH 80,9 8.5 2.9 49.0 30.2 9.4
A 5 AR 81.8 10.0 3.3 a 46.3 b 30.5 9.9
(BER 3.7%) SBEpEm  82.2 9.0 2.9 b 53.3 a 25.5 9.3
oA X 82.8 8.8 3.0 49.3 28.9 10.0
2 F UKy LISk I, W %)
X 53 Koy ML HLIE G NFE HLAE ALK 5y
PRI AALILE 811 8.9 B 3.3 B 51.0 Aa  26.5 b 10.3 b
(BER 2.7%) BREGHH 843 13.3 A 4.1 A 40.6 B 30.9 1.1 Aa
)ik ARIEIE 80.8 9.7 B 3.4 B 43.6 b 33.9 a 9.5 Bc
(BER 3.7%) SBIEpEA  84.5 13.4 A 4.2 A 41.8 b 29.9 10.8 A
o X 84.2 13.7 A 4.2 A 42.8 b 28.2 b 11.2 Aa

FEFIRSCTFRICAEED Y (KT 2 p>0.01, /IN3CF 1 p>0. 05)

4 ARGy

TR L, FRBRMART & R O I
DUV Tl L7z,

T BT RS LiMEREES L. BT 4 ER
DUNFERF T, ZSHMEIL L FIGRE Y AT, Fheshi
A 2 VER OIUER% £ Tt L7,

DT E=TREESR ES5IX)

WO, FEEH 3 1FE OItER £ Tiddb

TONTRAMERNZ B> 7225, 4 VERIFERITHIN L

3.0~4. 8mg/100g & 732 o7=,

mg /100 g e FRERIE S AACHE
10.0. - =R R SRR
] FE T AL
8‘ 0 - S DG
— 17X
6.0 -
1.0 A
io 4 W -
0.0
BB St RN | RRERE | S |
| | 2FRH | StER# | 4fFA®
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WX HETT BT REERS BOHER
2) fiffsResER (56X
TEITIXITIV TR 3 1R FIERIC RS
EOEL o Te )y, ZHUTHEOY T IR
IZEDHDEEZ LILEXE BITHAMERICH Y |
4 VEB IR 0. 5~0. 8mg/10g L 72~7=,
mg /100 g oo FRERIE SRR ALHE

tee 72 1 I EL (W R
PR AL

1.0 A — P EAEGHE
— 71X
2,0

0.0
ARSI GAT| RN

1{ER &

PN | B | WA

4 {EH %

2EA#® | 31ER#

F6X TSRS RO
3) AHEAIK (5 7 1X)
HPEAIRIE, BN Z AR AR Tl L7z X
DMIDKIZHAT, @WEETHER L,

mg 100 g o AR A ALIE

1, 000 - =i R RN
i EAACIE
800 - - P BAEHF
600 A
400
200 4
(0

1 {8 #% 2{ER %

SAE W S ni ‘ oA R ‘ & e i A
BT PR E EOHERS

4) st (8 X))

AR IE, AR 1 /ER IR A A
I TN L7eXD % < 2o Teds, 2R RIHER
TP EEZ S ESYIE TN L7 I3 L, £7
YA L2 XT3 laol,



FHE 2 16 L7 EHE RS 1236 1 D4R = 2 MiAEEAfr

mg /100 g eee SRHRGE A NHICHT

100 1 v ITER SR
et R
- JIEE B0 Leeeeseet
—frx e
50 A
0
A0 I & 5 48 5 i1 e 1 H
1 {EH #% 2 EA%
8N R AHAMTE L E B OHER

5) AR (55 9[X)

AHPEANEE, A TIX IR L7y, B34
U723 48T 2 15 B IR 2 3R RBRAARTI
TN L7,

mg 100 g
150 1

100
A TESST g SR
50 1 —=i R SRR
—M A R
- BRI B
0 —iRiT X
A0 10 34 83 ¥ 5 3 52 9 i 11
1fEF 2 1A %
OB R AHAINE S EOHER,

6) FIAEREY AdiE (5510 X))
FRONEE A AR O L2 X%, SV EET
HEFE U728, DX CIIRE R EE I~ 7,

mg 100 g
r 7 ”
150 | s
—={EORE AR IE
— I SRILTR etttetreeseetesctesenens
100 4 — WIS GEREE
—{RtiT! g
50 A
0 i )
BRI DR s i 0 4 0 13 i ¥ i 1)
1{EA#&% 2EE#

101X HHEPRARR D ARE BOHERS

5 ®di=A
FAEORANCES 53 A NI, 5 R~ THRIC
IR LTRSSV TR LT,
RS AT = A b (102272 0) B fE
B5E  BATEEICRD S

Ta—kxpxpgk NOERTR
{LECHERE 450 kg 10 5
% # 450 kg 10 4y

6K FHIEMICIRD M
AR T AR A EMREE
@tx ) (1E15)

1,000 kg 80 4

0T EROEM AN
‘wira HM/ke
b # 2

it %z 45
14-14-14 85
KRES VA 100
Wik U 200

¥, TIRHHEIS7- D G78#3 1, 000 & L7,

A UEAREND 10a 4720 B =2 MEGE 11,
12 X)), 8 & EMEOAETRS &, BT T
A—=H T T AN, 356 A X VT T4 7T AN
15,886 & 721 | FXHTlRbEIA Mot 7
FEEBEZLPCHA LZK TIEA—F 7T A0
12,893, A Z VT T4 7 FAN310,741 HE 720
TEITR D A MZHAT 32~35% R S 7=,

RUIEI A R Eiaot=oik, ARBEHE L BIRE O
L7ZX T, A—=Z 7T AN5,860H, A XVT T
A 7T AN 4,998 F & 720 | BATIKIZEEATRI 70%(EK
e,

10a 247- 0 FABEN L (55 11, 12 X)), ERONEEES
FIETHAH LKA R bE <, A—F 7T AN
5,793 M, A X VT T4 7T AN 4,941 [ &7eoTz,
RO CHAE#REEEZ BT LK TA—4 7
FTAMNS, 067, A X VT TA 7T AN 2,556 &
Ttz IBITRKIZA—Z L 7T A T8I M, A X VT
TA 7T AT66 H Ll AU LIZXIZHA~T
L <KD o T, Bk LBIRA O L7 K o578 &,
AR A FIECHEH L7 KIS 48
FEipot,



KIE—ER - AT - MBS - 2% &

1/10a
20,000 B
£ 2 9 2 Y
15,000 - g w0
10,000 - e
5. 0()() | i
1]
ek | o | e | omen
ey i) miK
Rk 2% | stk 3.79%)
1 FHEOHS T2 A N (R—Z T T R)
1/10a
20,000 1 I 7 B
O 88 J A 7 B TR
15,000 - wEi e
10,000 - :
\]
e | maoom | 2awe | amen
IR Mm mis
(dA 27%) (2K 3.7%)

B2l BEFOBAAA N (FVT T TR)

10a 47- D BEHENTCF 13, 14 M) . 1T b &
{ A=Z U TTGATI 26, A X VT IA4 7T
AT 15,820 HE72D | IRWNTED > TR HEX D
2.5 5L Lot

1/10a
20, 000+ e
i oK
15, 000 4 sl A
10,000 4 .
o I W D b
() r ¥
s | oo | eame | arem
1Y ) i rix
ek 2750 | (et 3.7%)

F13X BMEONR (A—F 7T X)

[1/10a
20,000 1 O RN AR —
_ Dfﬁ‘!{' >
15, 000 - Bl A
10,000 {
o i wE e
" 7 @
e | oo | 2awe | amen
1Y P mii
(A& 27%) (A 3.7%)

HIAK BMEONR (X VT T4 7T R)

BOFEEEX O, BIESFHRIZ e CaEREX O
BRI EL Teo Ty, AR ClIzoiit/e-
77

BRI« FEOME & MR BN O AT IE
TR

AR T AT 2012 BT I L7278, RO
FEREIAY 40 HFEEESEIE L 7 A TRIE 720 1 B O
B9 H TRE o7 b LBEROADTRIZ L Y 285
\FEAEER LTz, 1 BEDOLDOFER AR
L7z,
1 HE

DA—=Z 2 TF A (5515 [X])

L2716 s NPT A=l v v Ryt

kg/10a
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KFARERZEMALEILYEFRLY FRBICEHAT IHR

eI 9Em - & B BT
Studies on the Use of Unused Resources in Blended Woody Pellets as Fuel
Hideaki SAKUMA and Masaru MURAKAMI

Abstract : This study examined the use of bamboo chips and rice hulls, currently unutilized in
pellets, in blended woody pellets with cedar and Japanese cypress chips, and
examined their potential for usage as fuel.

Crushing bamboo chips in current facilities is expensive, and so special facilities
would need to be established. However calorific values were equal to standard woody
pellets, making bamboo blended woody pellets are practical alternative.

Conversely, costs for making rice hulls blended woody pellets were equal to or less
than costs for standard woody pellets but calorific values decreased proportionally as
rice hulls content increased. They also produce large amounts of cinders. Rice hulls

blended woody pellets are not a practical alternative to standard woody pellets.

Key Words : bamboo chips, rice hulls
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