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Actual Situation of the Sixth Industrialization in Village Farming Corporations of

Yamaguchi Prefecture and Development of a Regional Cooperation Business Model

OZAKI Atsushi and TAKAHASHI Kazuoki

Abstract: In this study, we analyzed the actual situation of the sixth industrialization of village farming

corporations. In addition, we developed a collaborative business model between the village farming

corporation and the community, and verified its practical aspects.

Key Words: diversification strategy, profitability
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Determination of Optimal Blanching Conditions for Cold Storage of Tea Leaves

HIRATA Tatsuya

Abstract: Ono district of Ube City is a tea-producing area that accounts for more than 90% of the total tea
production in the prefecture. Tea is highly positioned as a special product; however, an aging population and
the consequent decrease in the number of producers are serious problems affecting tea production.
Therefore, aiming to improve the importance of tea for the next generation, Ube City decided to promote the
use of tea not only as a beverage but also as a food material. However, the freezing processing technology for
supplying edible tea leaves throughout the year has not yet been established. In this study, we determined
the blanching freezing conditions for raw tea leaves, and the period of preservation of tea quality in cold
storage and after thawing.

The results showed that heating temperature and heating time were the main factors affecting the color
(browning) of tea leaves under blanching conditions, and the optimal conditions were 95-100 °C heating
temperature and 1-2 seconds heating time. In addition, the color, physical properties, bacterial count, and
nutritional composition of tea leaves did not change during cold storage for up to 15 months and were

equivalent to those of fresh tea leaves.

Key Words: cold storage, food material
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FETHY, 80CTEAN IS, BRICX DiHE
TH 80CHMEIL T, PR KIET T T F 7D
ZEBIEEIR TR ., SRR SR\ T MR
FrSvie, E7o, etk GUert, 57 v —h)
KIFTT T o F o 7 OERITRD HivT, A EIAIH
\ZBT AR AE/ER RO bR -7 (b ),
5T, MPEEE (80°C~100C) &AWL (1 fh~
5 F) OZKHERBRZEN LT, RMEOENCE DA
L . P EER O LAV BT
HENRDoT- (56 )

4 7T T T U ARy Y 7
=)=V, Jaa T 4 VR RIE T
R AR B OITE L. BRI,

W3R ASEEOEH, Yt L OWERENE
1) L) H7TLL
R fé__ __________________________ Wik #Mm*““ﬁ
Lx  a* bk ALY teatonen (%)
—&Ax T 31.06 -8.78 17.70 5 53 622 13.4
—BR R - - - 5 54 538 14.8
TR T - - 5 54 576 14.2

1) Lk (ACK) <=0 &)

ask (fk(N) ——(R) )

b3k (B(R) == (1) )

2) 1:48Z56EILL L 2: 48253 ~5%] 348451 ~2%] 4482570, ERRHVIN 5B L, fERRN
3) EZREEITAER L -30°CHTERTC10 H ML . ke C B AR

B4 £ ASEO B SBLIOR) 72 ) —L, Jua T )b, TT=UE

n

W 100 g %47-0 "

Koy EEE MR RAdsm K5y

EXIy EXIV B-AR EXIVBAY 7=

Va=Rs= a=a=

TT=r

B1 B2 T C J = 7 4)va 7 A4/)b
(2) (2) () () (2) (mg) (mg) (png) (mg) (mg) (mg) (mg) (mg)
—&/ERX — N 60.0 34.69 4.2 55.3 5.8 0.34  2.97 12994 282 55.5  96.2 75.9 2430
—FK N =FE 60.0 33.56 4.3 56.5 5.6 0.37 1.94 15714 269 63.3 98.7 78.5 1482
ZFEE T 60.0 29.27 4.2 61.0 5.6 0.34 2.62 14805 312 72.2  101.0 79.6 2300
IR Y 2.8 24.50 4.7 63.0 5.0 0.36 1.43 13000 260 - - - -

1) ARGEERS
2)  ERIEIEEZR L -30°CHRT IO HATRETR . AVHLE T AAROR



Hib K T TUT U T IRTRERSFOE DA, PR JOWERBIE A~ F TR

- W O wr  TUBAENE pirve—it

RE W &E L o - e itk S A
1 60°C 5% 0% 20C 285 9.3 17.4 1 42 632 43.5
2 60C 5B 0% -50°C 309 -12.4 229 2 39 591 44.5
3 60C 5B 1% -20°C  28.3 -10.7 194 1 41 588 26.2
4 60°C__5F 1% -50°C__29.4 -12.7 246 2 39 634 37.2
5 60°C 15F0 0% -20C  29.1 9.7 19.2 1 37 568 7.1
6 60°C 15F0 0% -50°C 30.3 -11.2 235 3 36 632 23.5
7 60°C 15F) 1% -20°C  27.0 -12.3 20.7 3 34 560 35.8
8 60°C_ 1580 1% -50°C__29.1 -11.6_ 227 3 41 562 40,7
9 80C 5B 0% 20C 47.8 -20.0 298 5 39 621 11.5
10 80°C 5f 0% -50°C 39.6 -17.3 25.8 4 38 608 13.1
11 80°C 5 1% -20C 44.2 -19.2 29.0 5 39 611 25.0
12 80°C__ 5F 1% -50°C___43.8 -19.9 30.2 5 41 578 23.3
13 80°C 15F0 0% -20°C  42.7 -17.9 28.4 4 34 598 23.4
14 80°C 1580 0% -50°C 39.8 -16.9 255 4 36 523 45.9
15 80°C 158 1% -20°C  46.0 -19.0 29.2 5 37 581 6.4
16 _80°C_15Fb 1% -50°C__ 40.7 -17.0 28.3 5 10 573 16.8
5 SLFRIRLEE (A) o 80°C o n.d
#
ﬁj\
# MEREIELE (D)

1) L (AR <=0 R ak (0N =R FR) bk (EK) «—Uh) )
2) 1:48Z56%EILL b 2:18253~5%] 3: 4881 ~2%] 4 BERL, BEONS/N 5L, B
3)  REZEHETALERZRL-30°C U R

56 R L RHEOBE MEF, PR JURKREME~KIE SRR

o T I ——— @1) ................................ Wk ﬁ@?f G szt

L% ax b* H 11%2) umol Trolox eq (%)

1 1#b 40 -14 23 5 40 647 23.5

2 2% 33 -13 24 5 33 606 40.7

3 80C 3R 39 -15 24 5 40 591 13.1

4 4% 37 -13 22 5 36 627 43.5

_________ 5 58 31 -11 16 5 42 58] 24.3

6 15 32 -13 19 5 39 637 23.3

7 2% 41 -15 27 5 38 567 26.2

8 85°C 3R 37 -15 22 5 40 573 16.8

9 A 39 -14 23 5 35 614 44.5

10 58 39 -13 22 5 36 621 18.4

11 i 41 -14 23 5 40 619 45.9

12 2% 38 -14 22 5 37 586 19.3

13 90°C 3@ 41 -14 21 5 39 599 34.1

14 4 34 -12 21 5 38 559 37.2

_______ 15 5% 38 -14 23 5 36 578 13.6

16 L#p 38 -14 22 5 41 584 15.7

17 25 38 -13 22 5 38 644 28.3

18 95°C 3¢ 40 -14 24 5 41 606 35.8

19 4% 32 -11 19 5 37 592 23.4

20 5F 39 -14 22 5 34 623 10.8

21 ¥ 38 -14 21 5 38 585 41.5

22 2% 32 -11 18 5 42 599 20.5

23 100°C 3% 39 -16 28 5 37 576 25.0

24 4% 39 -14 25 5 37 583 21.5

25 5% 40 -15 25 5 38 574 22.9
pn WL (A)
L W (B)

1) Lx(HOR)«—=UMNE)  akx (FUN) =R FR) bk (FEK) 0N H)
2) 1:48756E|ILL b 2:4BZE3~5%] 348751 ~2%| 4 BZAL, SN 5 BZEA L, fER)



FRIEDMRIRAFIRIE 2 7 T o TF o 7R OfFEM

EZIUB2, EXZI L CEBIOB- T o Tholz,
BRI EN BERE C BEHER L B-u T
AE60CT, A, B4I0B2 BIOEZ I
CIE80CTEARITEN TV,

Fio, FERENCIT 2 AESERIEERO Hian o
oo GB TR ZOENS, LEHEE 80C~100
C) LB (1 f0~5 ) OZokUERERA FliE L
7 BEEIX 100°C, B-ha T o K ana 7 4l a,b
1L 80°C~95C T ]ARY 7 = /—/ T 80°CTHEIL TV
7= (B8 &) .

5 JIUFUYT SARNIBEEN TS /BREICRIFTHE

7T T TR TR RS T D OIE 14 FEEE
DT R JEETHoTz, 14 FREDO 13 FE CABNER
DSEHEFETH Y . OO | FRE UERRER & sk
IRE A A - TV, Glu 1% 80°CTIREFS U228,
fitio> 12 FEEHIE 60°C CIREF S AT, Asp I ZRIRIREEDZS
X CTH Y, RIEIMNCRRESN GBI ) .
T E ClRERCAUERERE (80°C~100°C) & WuERRFRH] (1
Fo~5 ) DOZANEAGRZ I L7, Met, GABA %R
T 100 CHERDMELCU . (B 10 3R

BT R T T T TS OE IS ERE B LR T ) sau T v T =
EASKIF TR
BT RS Al Wk K4Sy EAE BE ARGy EXIUBL EXIVB2 g-hugy EEIVC sz —n saaTia yaasgvh ToT
e (g (g (g (g (g (mg) (mg) (ng (mg) (mg) (mg) (mg) (mg)
1 60°C 5 0 -20C 64.2 33.3 4.3 56.6 5.8 0.36 14.1 14781 295 76.2 115.5 58.1 1770
2 60C 5 0 -50C 63.5 32.9 4.2 57.1 5.9 0.24 17.2 19778 304 80.2 131.1 61.4 1823
3 60C 5B 1% -20°C  62.9 33.1 4.3 56.9 5.7 0.23 16.5 17235 257 79.3 122.3 57.3 1952
4 _60°C__ 5% 1% -50°C__ 61.9 34.2 4.3 55.1 6.4 0.27 18.4 19133 353 62.4 123.5 57.9 2196
5 60C 158 0 -20C 64.4 32.9 4.1 56.2 6.8 0.23 16.0 18739 328 72.4 128.7 61.7 1909
6 60C 158 0 -50°C 64.8 32.8 4.1 57.1 5.9 0.27 16.9 18351 324 79.7 118.2 55.9 1933
7 60°C 158 1% -20°C  62.3 33.9 4.1 56.4 5.6 0.24 17.7 17366 331 72.7 127.9 61.9 2044
8 60C 158 1% -50°C__ 62.8 32.7 4.3 57.3 5.7 0.21 14.8 14920 251 61.8 104.1 50.5 1847
9 80C 5% 0 -20°C  66.1 31.5 4.4 58.5 5.6 0.35 22.3 13744 316 51.1 112.1 55.7 2164
10 80°C 58 0 -50°C 67.5 31.6 4.2 57.8 6.4 0.34 21.5 12024 385 51.3 124.6 62.8 1995
11 80°C 58 1% -20°C  66.9 32.2 4.2 57.8 5.8 0.34 24.3 18902 341 74.0 50.2 66.6 2104
12_80°C__ 5/ 1% -50°C__ 66.5 31.9 4.1 58.1 5.9 0.33 21.7 19386 304 60.8 120.8 74.9 2004
13 80°C 15 0 -20C 66.5 30.1 4.3 60.0 5.7 0.36 21.7 15795 372 58.1 120.8 64.0 2012
14 80°C 158 0 -50C 62.1 31.6 4.2 58.1 6.1 0.33 22.8 10824 356 46.9 90.1 59.6 1931
15 80°C 15f 1% -20°C  67.9 31.5 4.2 58.5 5.8 0.34 18.8 14773 434 42.2 119.8 60.2 2373
16 80°C 15§ 1% -50°C__ 63.3 30.5 4.2 59.4 6.0 0.34 19.6 11749 356 36.6 104.9 54.8 2177
7 JLIRIRE (A) 60C S0C S0C 60C 80C 60C
# SLERIRETH] (B)
4y IR (C)
e BRI (D)

1) ARGERRL
2)  AEREETOEE P -30C THELIZHLO

8 IRE LB NSRBI ORY 7= ) —, san T v, TT =BT

LR IR K53 %Eg HEE RAAY  JKAy  EHIVB1 BEXIUB2 p-haTy EXZILC pavses—n saaziie sausgnt Ty
(g) (g) (2 (g) (g) (mg) (mg) (ug (mg) (mg) (mg) (mg) (mg)
1 1% 60.7 27.9 4.3 61.8 6.0 1.0 18.4 6983 222 235.7 141.6 94.8 552
2 2K 59.6 29.3 4.2 60.3 6.3 1.1 17.6 7184 190 240.8 141.7 94.4 595
380C 3 60.7 28.3 4.3 61.2 6.2 1.0 16.9 6526 331 238.0 130.0 92.0 530
4 4Fp  59.5 28.5 4.2 60.8 6.5 0.5 17.6 6532 216 242.4 130.9 92.7 614
5 5 59.6 28.3 4.1 61.0 6.5 1.0 16.8 6743 215 232.3 131.5 89.4 528
6 17 60.3 28.3 4.2 61.4 6.2 1.0 16.8 6643 256 193.7 130.7 94.0 554
7 2F)  59.8 28.0 4.2 61.9 6.0 1.0 17.5 6974 241 197.8 132.0 94.0 604
8 85°C 3% 60.7 29.2 4.1 60.3 6.3 1.0 17.6 6728 246 195.6 129.3 94.2 566
9 4F>  60.1 28.8 4.2 60.8 6.2 1.4 15.6 6379 204 194.1 120.2 82.1 547
10 5F) 58.2 28.9 4.1 60.8 6.2 1.3 16.7 6856 235 196.3 132.0 95.3 567
11 1% 60.2 28.3 4.3 61.2 6.2 0.8 17.6 6729 245 182.4 130.6 89.8 666
12 2K 61.1 28.3 4.2 61.4 6.1 0.9 18.1 6952 264 211.1 135.2 98.4 633
13 90C 3% 60.2 27.8 4.1 62.0 6.1 0.4 17.3 6978 240 210.1 136.1 96.6 609
14 AR 59.4 27.8 4.1 61.8 6.3 0.5 17.4 6961 255 207.4 132.6 92.0 641
15 5 59.6 27.6 4.1 62.3 6.0 0.9 17.7 6831 244 206.9 129.8 92.4 555
16 17 60.6 27.3 4.2 62.2 6.2 1.1 18.0 6710 254 207.0 134.6 101.3 537
17 2F)  59.0 27.7 4.2 61.8 6.2 0.9 18.2 6898 252 197.4 132.4 92.0 632
18 95°C  3f» 58.6 27.6 4.1 62.3 6.1 1.1 18.3 7481 251 201.0 146.3 104.0 579
19 4% 58.4 28.0 4.3 61.7 6.1 1.1 18.2 7089 236 205.1 135.6 96.9 656
20 5F) 60.3 28.2 4 61.5 6.2 1.0 18.0 6984 238 203.9 131.0 88.0 647
21 1% 60.5 28.6 4.2 60.6 6.5 1.1 18.3 4370 236 199.4 92.8 59.7 579
22 28 60.4 28.9 4.3 60.5 6.3 1.1 16.6 4578 212 205.9 95.4 61.9 590
23100°C  3F 60.5 28.2 4.2 61.4 6.2 0.4 16.8 4533 259 206.2 94.0 62.6 564
24 4 61.0 28.7 4.2 60.8 6.3 1.7 17.6 4139 245 207.2 89.0 58.5 511
25 5 60.0 28.9 4.1 60.9 6.2 0.5 17.6 3420 222 190.2 72.6 47.3 572
N * * sk sksk skk sk
Iyt REWA 100°C 100C 80~95°C 80°C_ 80~95°C_ 80~95°C

& W (B)




VW R

6 T F T AEERE SN B RN 2 RIT T Na, Mg, P, FelZ100°CTHEINL TV (FE12FK) .
4808

RS oy TR A2 T A DIT K, Mg, Fe, CuB L 1 AEREOREPIZHITSMELEIE
Al TH-o7o, K, Cu OZEYERFAENEA T, 60°CH 80°CT1 #b, 90°CT3 #. 100 ‘CTH B> 3 &fi:

RN TV, E72, Mg, Fe, Al OZSBIEAITA TT T o F U TR T E N ENOEREE-30°C T
YR C, MERIMRRI TR TV e, BRI BERME L. 15 0 E OO (@R, WM,
FAREMFITRD DNt GEILR) o Tk 0 ZREEOCHIE LR, BB RnZ b,
CIRERICAERRSE (80°C~100°C) &AW (1 f~ 15 72 H £ COMERFHGEES NIz, (13 R)
5F)) DK A FENE L7, Zn, CulX80~85CT,

IR TIUF T EMBIEESNT X BREASNIT R

R WER) R WUHEEE Asp Thr Ser Asn Glu Gln Gly Ala Val Cys Met lle Leu Tyr Phe GABA His Lys Trp Arg Pro

1 60C 5f 0 -20°C 139 43 181 20 74 782 6 51 15 0 0 16 25 38 19 172 6 4 14 138 11
2 60C 5f 0 -50°C 94 42 168 21 61 773 6 69 15 0 0 20 43 43 17 173 8 3 13 130 12
3 60C 5f 1% -20°C 80 42 177 19 67 691 6 72 16 0O 0 19 27 45 16 194 8 3 14 119 13
4 60°C__S5Fb 1% -50°C_ 82 42 179 20 78 724 6 T4 16 0 7 17 26 45 17 197 6 3 12 86 14
5 60°C 15%) 0 -20°C 92 44 171 21 67 767 6 64 16 0O 0 18 27 43 18 174 8 3 15 117 13
6 60C 15f 0 -50°C 82 36 145 18 54 543 5 68 14 0 0 16 23 38 14 144 7 3 15 113 13
7 60°C 15f» 1% -20°C 74 37 162 19 88 629 4 53 14 0 0 15 23 36 17 147 8 2 13 129 12
8 60°C_I5F 1% -50°C_ 75 51 192 40 125 578 16 87 35 0 3 30 57 53 34 153 8 2 14 118 28
9 80C 5f 0 -20°C 136 34 147 17 157 644 2 21 11 0 0 14 13 23 18 19 5 3 13 85 0
10 80°C 5f 0 -50°C 159 31 139 15 151 496 0 17 12 0 0 14 13 24 18 10 8 2 14 79 12
11 80C 5% 1% -20°C 67 29 133 14 136 528 2 39 9 0 0 11 11 24 14 42 7 2 14 98 0
12._80°C 5% 1% _-50°C_100 26 131 13 133 457 0 25 8 0 0 11 11 20 12 31 6 113 97 0
13 80°C 15/ 0 -20°C 157 26 122 12 132 425 0 15 9 0 O 11 10 20 16 8 7 2 13 100 O
14 80°C 15f 0 -50°C 154 26 118 14 133 410 2 17 10 0 0 12 12 19 16 9 7 2 15 87 15
15 80°C 15fF 1% -20°C 86 27 131 13 134 483 0 32 8 0 0 10 10 21 14 32 8 2 14 77 0
16 80°C I5fF 1% -50°C 93 24 118 11 120 413 0 20 8 0 0 7 9 20 12 32 6 2 14 80 0
%V E-FK N TE 120 27 63 19 125 262 0 26 16 0 0 16 21 23 22 30 20 0 0 0 18
H—FRK —X 3 113 28 58 20 125 367 0 24 16 0 0 16 20 22 22 31 24 0 0 0 16
% A TEE 52 12 35 0 58 80 0 13 0 0 0 8 78 6 16 6 0 0 00
2 AUERREE (A) T v oS o b *
60°C__60°C__60°C_80°C__60°C__60°C_60C 60C 60°C__60C__60°C 60°C 60°C
JLEEHERS (B) 5*;/
4y I (O ”
Hr SRR (D) o

1) AEZREET AR LO-30°CHk

F510 & IRELERHHOE )N T R REASMITT R

M=) e
R Asp Thr Ser Asn Glu Gln Gly Ala Val Cys Met Ille Leu Tyr Phe GABA His Lys Trp Arg Pro

1 80°C 1% 260 38 154 18 277 930 3 27 7 0 2 12 5 11 12 29 7 6 16 94 22
2 oFb 275 40 197 18 260 781 5 45 7 0 2 13 6 9 11 33 6 5 13 88 14
3 3fb 279 44 199 18 268 80 6 44 7 0 1 12 6 9 10 28 7 6 16 81 19
4 4Fb 282 41 201 20 276 838 6 39 3 0 O 11 6 9 10 24 7 4 11 111 0
5 SFY 287 44 198 13 253 789 4 40 40 2 11 610 12 31 5 4 13 59 0
6 85C 1Fb 268 41 192 14 253 797 6 47 3 0 1 14 8 10 9 36 6 5 0 51 0
7 2fb 268 40 201 20 269 868 5 49 4 0 2 11 5 11 9 32 6 5 13 139 20
8 3Fb 265 40 198 19 256 775 4 42 3 0 0 12 5 9 9 22 5 5 14 103 27
9 AFb 272 43 200 13 2561007 5 48 4 0 1 11 5 10 9 29 6 5 0 129 30
10 5F) 292 44 193 19 261 893 7 38 4 0 0 12 7 10 12 15 7 5 15 1110
11 90°C 1 264 38 193 20 260 812 5 40 4 0 o0 11 5 9 9 15 7 5 12 120 0
12 2Fb 276 38 178 20 257 806 6 36 4 0 2 11 5 8 9 11 6 5 11 96 10
13 3f) 267 37 191 11 259 753 5 36 3 0 0 12 4 9 14 7 6 11 114 16
14 4Fb 279 39 180 13 251 783 5 32 4 0 2 15 8 8 12 10 5 9 0 95 0
15 5FV 268 39 177 18 258 767 6 35 3 0 0 11 4 10 9 12 00 13 86 _ 32
16 95°C  1Fb 233 36 164 17 257 824 4 34 4 0 0 10 4 7 7713 70 76 11 49 o
17 ofb 257 36 164 11 246 800 4 32 0 0 2 15 8 T 9 11 0 4 0 63 0
18 3fb 255 36 161 16 251 810 6 32 0 0 O 11 3 7 7 13 5 0 0 114 0
19 4Fh 299 38 190 19 275 812 6 40 4 5 0 9 5 10 9 12 0 7 12 138 0
20 5F) 285 38 179 17 260 786 6 40 34 4 0 106 10 9 18 66 13 106 0
21 100°C 1% 283 36 162 16 260 799 6 37 33 5 0 8 5 8 8 14 6 5 13 89 0
29 ofb 311 43 192 23 264 853 6 47 39 0 0 13 11 15 18 16 7 15 16 127 0
23 3Fb 335 47 197 22 280 842 6 49 41 4 0 13 12 18 19 18 7 15 17 102 29
24 AFb 325 42 179 19 287 741 4 40 36 4 0 11 8 12 15 12 6 9 17 63 15
25 5Fb 367 53 209 26 302 990 7 48 16 4 0 16 15 20 24 14 8 22 19 135 0
, 75,—;2 (A) *k *i * * 3k ok *» * k% *kk kk * *
S 100°C._100°C 100°C 90~100c_100°C . 100°C_80~95C 100°C_100°C_ 100°C_ 80~85C 95~100C_100°C
& W)
A~5Fb 5




FRIEDMRIRAFIRIE 2 7 T o TF o 7R OfFEM

Bl R T T T T RS R e M F TR HAAZ : mg,100gDW
REE BER AR ;f;ﬁ Na? K Ca Mg P Fe 7n Cu Mn Al Ni Sr
1ML /52

1 60C 5 0 -20°C 10 1284 212 146 554 5.4 3.6 1.5 94 29 0.45 0.15
2 60C 5/ 0 -50°C 13 1382 225 156 568 5.5 3.7 1.4 108 34 0.60 0.20
3 60C 5% 1% -20C 100 1335 213 147 549 5.3 3.5 1.3 95 29 0.60 0.20
4_60°C__ 5 1% -50°C 105 1233 195 141 518 4.6 3.3 1.2 91 28 0.55 0.15
5 60°C 15% 0 -20°C 8 1368 219 157 555 5.0 3.4 1.1 103 30 0.45 0.20
6 60C 150 0 -50°C 10 1428 225 158 593 5.5 3.6 1.1 105 33 0.60 0.20
7 60°C 158 1% -20°C 96 1249 214 137 534 5.1 3.3 1.0 95 28 0.45 0.20
8_60C _15F 1% -50°C 99 1299 222 144 531 4.6 3.2 1.0 104 29 0.50 0.20
9 80C 5F 0 -20°C 13 1256 220 144 549 5.1 3.4 0.9 98 29 0.45 0.20
10 80°C 51 0 -50°C 15 1348 225 155 566 5.3 3.6 0.9 106 33 0.60 0.20
11 80C 5 1% -20C 121 1198 209 141 547 4.8 3.4 1.0 95 30 0.60 0.20
12_80°C__5f 1% -50C 152 1217 211 136 529 4.8 3.3 1.0 97 30 0.50 0.20
13 80°C 15% 0 -20°C 20 1271 223 149 568 5.1 3.6 1.0 106 32 0.55 0.20
14 80°C 158 0 -50°C 14 1208 219 143 537 5.8 3.2 0.8 101 31 0.60 0.20
15 80°C 15f 1% -20°C 128 1232 221 141 552 4.9 3.3 0.9 98 30 0.50 0.20
16 80°C 15f» 1% -50°C 134 1219 220 139 561 5.5 3.4 1.0 100 31 0.60 0.20
12 4 1270 219 150 583 5.6 3.6 0.8 101.8 32 0.70 0.15
% SR (A) oC 8 el
it ALIRBEH) (B) o
% LR (C) * o - o
B HAERLE (D)

1) REBRICBWTEEZEIINL TOAZENSEHINHERS
2)  —FHBRO—ETIELZHE AL L O —30°CH

H12 KRR ERRIOE DA B S TR BT : mg, 100 gDV
IR IR Na K Ca Mg P Fe 7n Cu Mn Al Ni Sr
1 80°C 1% 7 1535 319 206 467 6.7 3.7 2.1 140 50 0.35 0.25
2 2% 7 1539 308 212 478 6.3 3.7 1.7 131 44 0.25 0.30
3 3f 8 1537 324 208 460 6.1 3.7 1.4 139 48 0.20 0.30
4 4% 7 1599 321 207 476 6.3 3.7 1.5 131 47 0.25 0.30
5 5F 6 1597 335 208 461 5.7 3.6 1.3 141 51 0.40 0.35
6 85°C L# 7 1574 324 207 447 5.9 3.5 1.4 134 51 0.25 0.30
7 2Fp 7 1550 331 204 482 6.2 3.5 1.0 137 50 0.20 0.30
8 RY I 6 1549 317 204 464 5.9 3.2 0.9 127 64 0.20 0.30
9 17 6 1581 334 199 469 5.9 3.6 1.7 132 47 0.30 0.35
10 S5Fp 7 1557 320 210 464 6.4 3.6 1.6 133 46 0.25 0.30
11 90°C 1F 6 1569 330 208 464 6.0 3.3 1.0 133 49 0.35 0.30
12 2F 6 1591 327 214 496 6.3 3.4 0.8 131 50 0.30 0.30
13 3 8 1548 324 204 465 5.9 3.6 0.8 129 47 0.25 0.30
14 4% 5 1544 337 202 471 5.8 3.2 0.7 138 47 0.20 0.30
15 5Fp 6 1563 338 200 464 6.3 3.3 1.2 132 48 0.30 0.30
16 95C 1R 5 1546 325 206 472 6.2 3.3 0.7 123 47 0.30 0.30
17 2Fp 5 1614 337 209 486 5.8 3.2 0.7 134 49 0.20 0.30
18 3 6 1567 340 204 475 6.0 3.1 0.7 136 49 0.25 0.35
19 AR 6 1605 327 205 478 5.7 3.1 0.8 131 45 0.30 0.30
20 5F 7 1562 338 206 462 5.6 3.3 0.7 131 47 0.20 0.25
21 100°C 18 6 1575 330 220 483 6.1 3.4 0.7 132 50 0.40 0.35
22 2% 9 1603 345 222 512 8.7 3.4 0.6 136 58 0.25 0.35
23 RY 7 1592 320 204 488 6.5 3.2 0.7 125 48 0.30 0.35
24 4% 10 1567 324 215 471 8.0 3.4 0.8 135 50 0.30 0.30
25 5% 9 1608 319 217 480 7.1 3.5 0.7 135 54 0.30 0.35
) mg(/\> * sk ok sk ok *
o7 0O 1000C 100 100C. . 80°C ... 8085 C
i W51 () 5




H13FR BHISEEOITE COSE L,

4, (a%) Wik — AR B H(cfu/g)
e A ) A e
0 3 8 15 0 3 6 15 0 3 8 15
80°C 1R -13.2 -13.7 -13.3 -13.4 44 38 41 43 6.8x10% 7.1x10% 8.3x10? 8.2x10%
90°C 3B -13.8 -14.4 -12.2 -13.2 4240 39 43 7.2x10% 9.7%x10% 8.3x10%> 8.5X10?
100°C 5% -12.9 -12.8 -14.9 -12.9 36 40 37 36 6.9x10% 8.7x10% 8.0x10> 8.6x10°

1) AL HEREEE -30°C

2)  TIUF LT AR -20°CIZHTIER, BRI E SRR L, (R, M IERRBR AR, 2R BT LT
3 AEEAN G > HER GR)

4) W EIE S REVIEE IR

14 R OIRBAIEOSREMy (15 7001)
SIHTE

SIATE A T 80°C, 15> 90°C, 3% 100, 5 L
Koy 60 60 60 60 g
=g 33 27 28 28 g
JiE= 4.3 4.2 4.3 4.2 g
R 56.5 63.1 61.8 62.0 g
K5y 5.6 5.7 5.9 5.8 g
E#3Bl 0.37 0.34 0.33 0.35 mg
A3 B2 1.94 1.55 1.31 1.36 mg
E#3C 269 265 259 247 mg
B haF 15.7 14.6 13.4 13.3 mg
Ca 548 618 594 628 mg
K 3175 3200 3229 3161 mg
Mg 375 402 407 410 mg
Na 10 12 13 13 mg
7n 9.0 5.9 7.1 6.4 mg
Y & 0 0 0 0 g

1) W EE100g247-0

2)  TIUF U/ AREI00C R 15y BEOREL : -30°C RN 2L

3 TIUTF UV, 10 8 | 120 H BRI IS HAR SR L CRIE L7

8 MEREDFERNS (15 MAK)

BFSROFREES H A & > Thoiiget2

= L,

A E

E AT YN

7 LRBEIC 3 S TF T v F o PRI LT 4
DHRFERGTIE AZTE & Pl U CH S 16 A% TIE

HbD, TNETOT T F o FREFRERCIL, NS
M= DU RO A 2 T2 05 (RN #H,

IMUIRO SNeoTz, (14 ) 1978) (&N, 1980) . iz, FEHENA Y TR0V~ )
AETHY DO T 7 F XY —2[ELTT T T 7D

= SEAEREL TS, (FEM, 2020)
PPRATHIZ, ATA AETNIZA AT v kN LT#&, AWTETIE, ARIEDA A=V a2 IR TE 5 &

FHNIKRTHE L TH, 7T o F o ZRER L 72U,
WHRTEI IR AR Z Do, 7T
JBRO BN TIND T T VT ZTHETH 5
WL TETHEMISNTND, 7T F o 7R 3R
ZANEM T2 LN S B DOMERFAZRI L T<
ONDEELRFRN DD, BFROREE, Ak,
MDD, 41 E L< RO OBRER ETH 5,
(P. J. Velasco b, 1982) 7z, 77 F o VRBEHE,

T, FEOEFROWNEER LT T T o7

BT ORER A i Uiz, B, 77 T 74l
G R OV TG R Cai & WA AR T & D
WG ERE T LT,

BOZAE, BRI LR RE < ik
TR AET 575, iR CIREADORER D 6
o, 7anv” ¢ ba kb OEEIT 95°CLLTF CIEZE
BTN Z EnD, 60°CTORZIIARY 7 = ) —/LA



FRIEDMRIRAFIRIE 2 7 T o TF o 7R OfFEM

XA —BOIREC LD D EZEZ NS, T7ebb,
AR GEND T TR -3 —VEP AT
BRI E R OR Y 7 = ) — AR AR L o
THEEWE GEafix =) b Lt &1 6N
%o Floo RV 7z ) —)VEH 85 CLLE TR LT
HZEMNG, WmIBEIIBWT, RY 7z — U3
RS T~ L, A D—Bc 72 o7 L& %
bivd,

PP, AR K DR R E < IR VEL
EEMMEDMRI- D, BT b OB VERETHDH T
& ORI TN B E L STV & &
OEEIRIZ K D BIEA~DBDARD Y TS FANZ &b
RPN G T 5 L E 2 B,

EBHDITT T T U RO F R A AR R O
ML LIeN 7T T THERNRG T D Z Lk,
FEEDOFKE S OWDZIFE LTz, FHIE ¥ I Cl
D—1 UASRIRITIE L A TR RIS L G EN T
WDHHOD, —BEIZENITI N EVbIV TS, L,
AFBRTIXEH U CITERE CRREID EmN 2 &2
HONT, ZHULEIRCOT T o F o FHEE T3z
SHGEATRECH D Z L HB/RLTWND, B 5T A0
IR ZACEAZEE D DT H HDNTHOMNBIRD,
RGO LI SN Ted B2 b, Fi2,
A5 (1984) 1, AFEPIC e X IV E SR &Moo
BEMTHATHEERNCZE < | AT BRI
a-haT7 = ) —NAREEREDHD EHRELTND, T
DORERMEE Z L ATHEEZB~R2TUTEIT 5 2 &
MTERNZ LD, BOREORMIL, B4
E OffifaiiE L THEETHD, £z, AHEIBITLT
L BREERICO D A BERER TH D, £ DT
BRI GRS VTN D 2 E D, iR
BIKFEL WD EEZbID, LinL, EOIERRE
TRIANATH D, F7omld 198 I Ldud, %73
VA < SRR esas SEEt i N UPIN i Rk oYl
% (5] - Asp 116 ~681 mg/100gD. W) A3, ZxOHHM AT~
TT B THHT T =TT S BEERED 50
%ZEDHLEEL TS, REAETHLT T =00
BT XD 0% % G, ZDTT = AT T T
7 ONEER PRI T 5 Z L 37K, KD
FHEOMRRES TN,

TR T DRRAEED D AR BEA 8T 5 B2

RO, ml - W (1989) HITEED S
DENEEFEY U 0.2~0.48%), SV T4 (1.42
~2.13%) %< () . FAEEZE LT T A
(0.25~0.78% ) BV (F#AY) LEL TS, A
AR COARIE T RO EN I, —F =g
UM 0.58% T, BV A 1.21% THLL T LN
0.22%TH Y, 77T THBRTEEMRI2NT L
5. WMEHAIED BRASEE UOMEMTTE D2 LM
T&E D,
80°CLLECELIND T Z LT I R OVRTHRALER L
72 3 SR CORBEA IR AR, WME, — Rk
B LI L ZA, EDOSMHAIROIEE G R X
AR I U e o T2, 72, T
I REEIRTFIC L D57 o a7 ¢ VoS CEED
SIS, BRI e oT=Z Edh, IR
IR COMRIRIZRT LT, REFIEZRFG ATV L
EZOND RO 15 D H T < AESE
E RO~ LTz,
AT~ T 7T T v 75 95~100°0C T 1
~2 HEGETHY . TS DS TR ST
FEET 12 M (15 A XL245550.8) SWETREE
TEXDZ DAL ST, FDT8, FREEDJEILFE
HHEOEBLE THHE] OFIIERZIX S Z L ASTHE
Aoy

B, TTF U TBRO TR, AREIT & BN
HIHE LTS, R BICHALIEEN S Y | (755
DOIAE T HEEIEL SO T, R85 TIT O EN
H5,

mE

EFVIREAELE LTI Tl 130N
CERRRICEEZ L LT TRADAEE] L9570k
BEOMHIFREANT AT Lo, FEEDOT T T 75
PCId, NIFAEEE & BRI G, (1) | Thea
TR E 220 TIH Y | IIENEEE 95~100°C fENRHH]
1~2 BOOSEciigefth & L ORSz, 72, I8Ent,
WM, — AR RSO ORI GTR5 T 15 7 & TORTER
BRI OB % Z L e AEREEL A% CThH o T, D
DT LD 15 AITLRRER0. 8 A hNT D & B
RS 12 0 H & 720 | JEFHED RTRETH D,
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Examination of the Freshness-Preserving Film for New Varieties of Hanakkori

HIRATA Tatsuya

Abstract: Attempts have been made to increase the production of Hanakkori since it has been cultivated as
a native vegetable in Yamaguchi Prefecture. Additionally, it has been shipped using the conventional
modified atmosphere (MA) packaging-film that preserves the freshness of this vegetable under storage.
However, the same film has been used for more than 10 years, regardless of the extended duration of the
shipping period or changes in the shipping form due to breeding. In this study, we examined the film
suitability for the new varieties of Hanakkori.

The results showed that the three types of "Hanakkori" shipped from September to March had the same
tendency with respect to respiration volume, and there was no effect on the maintenance of freshness in
terms of leaf attachment. Based on the gas composition in the MAP bag and the appearance quality, the
traditional freshness-preserving film suitable for "Hanakkori" are (1) T company’s GF-D, (2) S company’s
P-plus (low permeability), and (3) S company’s P-plus (current). In addition, the same freshness-preserving

film can be used throughout the year.

Key word: MA packaging, Respiratory volume
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(3725 2V —OFEFEE (SRS LT BERELREF 7 ¢ /L L DBAZE

C. 2°C. 5°C, 10°C, 20°O) 1T AHL, 2 BN CliliaA %
TESHTRITERADT-, 2 SIS AOBOHL A7)
BT YL = NDZELH ) THRERY,, A (02,
CO2, N2)HHARARIEL T, HAIRHE S 720129322
FUSDITAYEEED PR e VR R R D A
L2 9P WG-100 (SUS.1.8m X ¢ 1/4°0.D.) %
PE LI A~ T (GL YA Akt GC-3200)%
o, I7NREE 80 C, it E TCD 100mA, ¥
U7 HAIE He LTl 33 ml/min TREHLTZ,

3 ENHEMEVNZLHFHE~DFE

BEDA M LA e~ DB TRRIRE LT )V Lk
FAGIE TR, 257K ER 2 KHEELT 8 @il
(152, BEAFRUIII - — HER 52 2 TR
Ve s ZD— BRI 7=k, 0.25 ARUTF LU LN
BYT4/L (P-7FAB) 12170 g AT, 25 COfEIRE
WZHPIRL ., 7 A BIZ7 W AHDZER A ) THRERR
V)., 2L[RISH T AR AIE LT, AT AR D _F#{E,
IR PE AL CorBomTa SEEL T,

B1E HEREKHE

20N K HUE
BEDOH M (A) H Fil3
PRAFIRE (B) 10°C 20°C
WHE (O) PE P72

4 BRIV LIS ERFFOIRET
(1) &7 1 ILLHDF AR

CEEZ AV N T, ITAZDEMEDE )5 4 4110 FioD
TANVIEET 4L ELT 0.025 R)=F L2 fiv vz,
#2 RITRUZ 11 FRO7 4L 170 g DIF e 0—%
AL, 20 C(E2 I 25 O EU-EIR AR TR,
7 HBIZTVLHROZEG A CHERY , AR
ZE U oo TTARIRUE I iR, IER I LUV R D
BAAFH100 LLIZEEDOE A ADEGTFRLIZ,

(2) SMERDRZRFAIZIE

4D (1) TZEXREREPOEL, 7V LEBREL, 137652
D—Z B L TR AEDBIFE, BOZAL, W5, e
FEDZA L, IOV TEHILS, FHlE ©: B4f, O:
OIINTZEAL, O:2~3 B, A:5~6 BIZHE, X 3
L2k 5 BT,

RS

1 BRI CHITHRELITRE

13725Z0—3 SLFE (B2, ME, L) OAF AR
2T D7 IREDZEIZE L 72D FE & (CO2 .
mg/hr/kg) ZRIELIAER, 132> 20— DN Hi T, B2
1% 0°CT 60 mg/hr/kg (LR mgl&d%). 20 ‘CT 630
mg. [FHEIZ ME 13 110 mg, 630 mg, L 1% 95 mg, 610 mg
TroT, WMEEIZLOMEREOZ(KIEIE2 ), IMEJIBED
L) CRICHER T 7= (B 1 1K),

H2 £ MEUTEEEECRER T 4 VA & DR

A TV AT FiE USE
P-77% A AN WALl AZE R D= fa—L
Stk P-77% B AT LM NSk AR O ha—L
B R T N .- A= ot N
Rik R)7 oL A B WAL NS U kB 2Rk = hr— L
AR)7 LB B AL NSRRI DR DI ke — L
Hﬁ:/\/7l///1 """"""" - BORBCHEDORRDT(VLEMH
RT3 aP - RORFTHEDRIRDT 1V L%AE ]
GFD N EEROWEE LHZERparba—L
Tt GF-E 1 R OWFEEIZLDZE KD ha—/b
GF-F X FHOWEIZ L AR DI hr—)L
©0.025.PE - e VE a2y
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s
£
=] ®E2
&
Il
(I) é IIO 1‘5 2I0 2‘5
BE(C)
Fl TR & RER ORISR (H30 AEREE)
2 EQFHEICLLHIFRE~DFE

TEDA BEOTE NI DR A~DR AR E I L O ¢
VB LHARE R CHIEU ., I IRFRIREA TR
T BT, FEOA U LD~ DR I 2L
DAG)ET2ST=(55 3 32),

93 R CIMUIRSRIERE A TR LT o) %ﬁ
Z5EhA AR AEE YL P CHE
HE O A7 4.45 1 4.45 0.545
PRAFIRE 84.30 1 84.30 10.315 *
pagie 48.74 1 48.74 5.964 *
A XB 7.02 1 7.02 0.859
A XC 5.12 1 5.12 0.626
B XC 5.66 1 5.66 0.692
iz (e) 8.17 1 8.17

163.4 7
1) 5 :25°C F(0.05)=5.59 F(0.01)=12.25

2) MABLEEHIR TR

3 BIEIAIV LI DHERIFOM®ET

(1) B4 ILFDHRHERK (€02, 0,0 N2)

MA B34 Tl e S A 2SRRI X I b
FESROIRRETHY, CO./ O FET 2 ~5 OFIPFALSIUTON
%, 11 FREORHERFE7 AV AT 13 e Z0—D

R

ZHARR AT LIS R, B2 OHEGERBRCIE, U7y
Va, RUTLyva P BIONP-7TA B O@EENT A
AT 0, K0 CO, D@D T, Fo, P TLyia P
7 COy/ Oy I 2.7 (H29), 3.2 (H30) THY, il HtpH-
EZHND 2 ~5 DORTH-7=, 72721, 30 4EFEI 25
CORLFETIHTT=D ASFAEHHRN G 4 £,

ME DHEGRBRClE, XU 7Ly 2P, P-77AA R
LY GF-D OBENT A/ 02 K0 CO, 23
Too ZDIRHNT CO/ O LDEET D4, GF-D 723 3.7
(H30), P-7"7A A /3 4.0 (H30) CREEERFF7 /L AL
CHEL Q=GB 5 7).,

L OHEGEER Tl P-7"7AB, P-7"7AA, GF-D ¥
FORCTL o 2SO EREN T ZHADS 0, &0 CO,
D ED>T2, ME @&%J:I?Jﬁ% T, COy/ Oy 73T AN
EETHE P-TTA A D 2.2(H29), 2.1 (H30), GF-D
2% 3.2 (H30) TREEEMRFF 7 /L AL L GEL TG 6
),

Do

(2) SERDREFIZEL

E2137 HEICAYTLyia, NP TLyia P P-7
FTAB, P-7TAA TRIDIELOI, RITBE L A
ARU7BE Ly B, P-77AC, GF-F <7 H BIZBEN
LN (T K), 72771, 30 FEREIT 25 CORAT
Tho7o723D A AR,

ME(Z7 H BIZR_YTLyia, _ROTLyi 2 P TR
KPR EHN, P-FTA C, GF-F BXUOWR)7 'L
YHCRERRDLNT= (5 8 ),

LiZ7 ABIZGF-F, _U7Lwia P OASENTRA
WKL, P-7ZA C, GF-E, GF-F, RU7me’L

BonfEEmEEL, IPE% 7T H BIZZ OV ANE O
a4 £ FRoZV—E2 AEEELTZRFO T A/ 20°C 7T HH) 29 HE~30 4
T AHEAE (%)
cO2 02 N C02/02
H29 H30 H29 H30 H29 H30 H29 H30
P-7"F A 10.1 32.4 9.4 1.6 80.5 65.9 1.1 20.3
P-7"Z 2B 7.8 21.9 12.6 2.2 79.6 75.9 0.6 10.0
P-7"Z2C 9.3 = 12.1 = 78.6 = 0.8 =
A7’ LA - 7.7 - 12.2 - 80.1 - 0.6
A7 o'l B - 6.8 - 12.7 - 80.5 - 0.5
GF-D - 8.2 - 12.9 - 78.9 - 0.6
GF-E - 8.3 - 11.9 - 79.7 - 0.7
GF-F 5.8 = 15.3 = 78.9 = 0.4 =
RT3 aP 7.3 9.7 2.7 3.0 90.0 87.3 2.7 3.2
RO T Ly a 8.2 15.2 7.8 6.8 84.0 78.0 1.1 2.2
0.25R)=F L 4.5 11.9 4.5 2.8 88.8 85.3 1.0 4.3
W) P-FIRAFAEEME: (C) > (B) > (A)
E2) R7arr e RAEEE: (A) > (B)
1 3) GFAAFZME: (F) > (E) > (D)
7E 4 ) H294FEE OEAFIREEIF20°C, H30D-AFIREE1325°C
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Hh F IR AEEE LR O A 20C 7 HE) 29 HE~30 4
AR (%)
cO2 02 N2 Coz2/02
H29 H30 H29 H30 H29 H30 H29 H30
P-7"T A 12.2 20.0 8.4 5.0 79.4 75.0 1.5 4.0
P-7"Z 4B 9.6 14.6 11.9 7.2 78.5 78.2 0.8 2.0
P-7"FAC 9.5 = 11.1 = 79.4 = 0.9 =
RY7 e’ LA - 6.5 - 13.0 - 80.6 - 0.5
A7 ae’L B - 8.3 - 8.3 - 83.3 - 1.0
GF-D - 19.7 - 5.3 - 75.0 - 3.7
GF-E - 6.7 - 11.3 - 82.0 - 0.6
GF-F 4.6 = 16.6 = 78.8 = 0.3 =
XT3y 2P 9.1 33.8 1.7 3.2 89.2 63.0 5.4 10.6
NOT L A 3.6 13.0 17.1 2.0 79.3 84.0 0.2 6.5
0.25"RV=FL 5.6 13.5 2.2 1.8 92.2 84.7 2.5 7.5
1) P-7IAbAxEEME: (C) > (B) > (A)
1 2) Ry7eer o hAxgEmE: (A) > (B)
1 3) GFAEEM: (F) > (E) > (D)
6 & 13700 20 —L 2L LR O AR (20°C T HE) 29 H~30 4
AR (%)
CcO2 02 N2 Co2/02
H29 H30 H29 H30 H29 H30 H29 H30
P-7"Z A 10.8 11.4 4.9 5.5 84.3 83.1 2.2 2.
P-7"Z 2B 9.7 10.8 5.8 7.3 84.5 81.9 1.7 1
P-7ZZC 9.1 = 10.1 = 80.7 = 0.9
R)7ae’ LA - 7.4 - 12.9 - 79.7 - 0.6
K7 ae’L B - 9.7 - 9.7 = 80.6 - 1.0
GF-D - 11.8 - 3.7 - 84.5 - 3.2
GF-E - 7.5 - 12.2 - 80.3 - 0.6
GF-F 7.2 = 13.4 = 79.4 = 0.5
NPTy 2P 6.9 7.6 7.0 1.4 86.1 91.0 1.0 5.4
A 7.4 7.2 5.3 3.9 87.3 88.0 1.4 1.8
0.25 R =F L 6.4 5.5 1.6 3.0 92.0 91.5 4.0 1.8
1) P-7IABAGEREME: (C) > (B) > (A)
W 2) Ay7uer e AgEEE: (A) > (B)
1 3) GRAAZEEM: (F) > (E) > (D)
BT R 1T TV —E2 2L LTSN (20C 7T HHE) 29 4-~30 4F
R OB #oxkiki R He EDIEE =h
H29 H30 H29 H30 H29 H30 H29 H30 H29 H30 H29 H30 H29 H30
P-7ZAA A X O © O © © © O 0O © A © O
P-7"7 B O x O © o O © © o O © A o O
P-7"ZAC © - X = X = © - © - o - © -
A7 LA - © - A - B - © - © - © - ©
R)7aEL B ) SAY i .9 ) ) )
GF-D - O - © - O - © - O - O - O
GF-E - © - © - O - © - © - © - ©
GF-F © - X = X - © - © - o - © -
NPTy aP O x © O 0O © © 0O © 0O © A © X
NPTy a 0.0 AN AN © _© HING) ©..9 ©._.A
0.025 R =F L A X O © 0 © © © o 0 © A © X
E1) O: Bl O EAEIL O:2~3EZAC AH~6EIElL X : BELIZEAL
7E2) P-7IAARB\ME: (C) > (B) > (A)
7 3) RUFurL o AEEME: (A) > (B)
W 4) GFAREEME: (F) > (E) > (D)
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H8 K oo TV AE ZEELI-ROMMEZYE  20C T HE) 29 HF~-30 4
R EDBITE  #okik b I e E 30y 35 Zh

H29 H30 H29 H30 H29 H29 H30 H29 H30 H29 H30 H29 H30
P-7FZA o O © O o O © O o A © O © O
P-7Z 2B O O © O O O © O O © © © O ©
P-752C © - A= A= © - © - Q. = © -
RUZFBrE LA - © - X - X - © - 0O - © - 0O
RUFEE LB -  © - A - A © @) - © @)
GF-D - O - © - © - © - © - © - O
GF-E - © - 0O - A - © - © - 0O - ©
GF-F © - X - X = © - © - (O Q...
AN Y 0O X © © o O © 0O o A © 0O o O
RO Ty o O X A © A O ©_ © © A O © © 0O
0.025" R =F L 0O © © © © © © © o O © © O O
1) O:BIiF O:ffihd m O:2~384 A:5~6H1Z L X 3 LIZS
1 2) P-7IABAFEwME: (C) > (B) > (A)
?Is)ﬁwj‘mtw‘/ﬁxi@i@'ré: (A) > (B)
{E4) GErAgE: (F) > (E) > (D)

W R T o L EEE U OSNMBZEE (200C 7T HEH) 29 4FE~30 4
B HEDORATE HOI L (3 1E) /¢ He EOEM, #h

H29 H30 H29 H30 H29 H29 H30 H29 H30 H29 30 H29 H30
P-7"72A O © o O o O © O O © © O © ©
P-75 2B O © A O A O © © © O © O © 0O
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Effect of the content of hulless barley and soybean in feed on the growth, meat
quality, and sensory characteristics of Choshu-Kurokashiwa

MURATA Shohei and ITO Naoya

Abstract: This study aimed to investigate the effects of feeding high levels of hulless barley and
soybeans on the growth, meat quality, and sensory characteristics of the Japanese jidori chicken,
Choshu-Kurokashiwa. The experiment was conducted on 45 male and 60 female Choshu-
Kurokashiwa divided into three groups: control group (15.0% hulless barley, 4.7% soybeans),
hulless barley-rich group (26.1% hulless barley, 4.1% soybeans), and hulless barley-rich and
soybean-rich group (25.4% hulless barley, 7.8% soybeans). The content of hulless barley and
soybean had no effect on body weight or food consumption ratio. In the thigh meat, the shear
force value was significantly lower in the hulless barley-rich group than in the control group or
the hulless barley-rich soybean-rich group (P < 0.001). However, no significant differences among
feeds were observed for any of the sensory attributes (P > 0.1). Therefore, feed containing high
content of hulless barley and soybean can be used for Choshu-Kurokashiwa without any adverse

effect on growth performance, meat quality, or sensory characteristics.

Keywords: jidori, sensory evaluation, feed self-sufficiency rate, shear force value
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Characterization of gizzards from Choshu-Kurokashiwa—a Japanese Jidori
Chicken

MURATA Shohei, ITO Naoya and OKAZAKI Akira

Abstract: To characterize the gizzards of Choshu-Kurokashiwa, a jidori breed, we conducted
three experiments: (1) determination of proximate composition and meat quality analysis of
gizzards from Choshu-Kurokashiwa and broiler chicken purchased from a retail store; (2)
comparison of gizzard weights of Choshu-Kurokashiwa and broiler chickens reared under the
same conditions; and (3) evaluation of hulled-rice feed on gizzards of Choshu-Kurokashiwa. The
gizzards of Choshu-Kurokashiwa had a higher protein content compared to those of broiler
chickens, and they were heavier (P < 0.001) and darker (P < 0.001). Choshu-Kurokashiwa
gizzards had lower cooking loss (P < 0.001) and greater shear force (P < 0.001) than broiler
gizzards. Additionally, gizzards of Choshu-Kurokashiwa and broiler chickens reared under the
same conditions became heavier with age (P < 0.001). However, the ratio of gizzard weight to
body weight was greater for Choshu-Kurokashiwa than for broiler chickens at both 50 and 75
days of age. Addition of hulled rice to the diet increased the weight (P < 0.001) and decreased the
cooking loss (P < 0.01) of the gizzard of male Choshu-Kurokashiwa. Based on these results, the
three factors that contributed to the larger gizzard of Choshu-Kurokashiwa are as follows: (1) this
chicken breed is characterized by a large gizzard; (2) long feeding period; and (3) inclusion of
hulled rice in the feed.

Keywords: ventriculus, native chicken, hulled rice, shear force value
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Mg (%) 0.12
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Stable cultivation method for the paddy rice variety ‘Koinoyokan’: Planting density by
transplanting season

KIJIMA Eiji , MATSUNAGA Masashi , ARIYOSHI Machiko and NAKASHIMA Kanta

Abstract: We verified the proper planting density for the paddy rice variety ‘Koinoyokan’ under normal and

late planting cropping conditions. A planting density of 11.2 plants/m2 under normal planting cropping can

secure the same yield and quality as a planting density of 18.2 plants/m2. In addition, we verified that under

late planting cropping, a planting density of 14.2 plants/m2 can secure the same yield and quality as a planting

density of 18.2 plants/m2.

Keywords: transplanting time, planting density
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Stable cultivation method for the paddy rice variety ‘Koinoyokan’ Effect of the amount and
type of slow-release fertilizer

KIJIMA Eiji , MATSUNAGA Masashi , ARIYOSHI Machiko and NAKASHIMA Kanta

Abstract: We examined the effect of amount of contolled release fertilizer topdressing at the anthesis time
amount on‘Koinoyokan’ yield and kernel quality. It was clarified that in the normal-planting culture , the
amount of contolled release fertilizer applied can be increased by increasing the amount of nitrogen component
from 8 kg to 10 kg per 10 a. We verified Contolled release fertilizer,Topdressing at the anthesis time
compatible with Koinoyokan. It was clarified that the contolled release fertilizer, whose fertilizer effect is
enhanced in the middle stage of growth in both the normal planting and the late planting, increases the yield
with the same quality.

Key Words: Contolled release fertilizer, Total base fertilize, amount of fertilizer application
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B I PRI RIEEXERERIX 3005 < . IR

k5

KR -k HEE - AE BT R B

EEbEWVMEA TH o7z, Tz, BEVEAHE MEHR
THY ., WEIIZ\VMHEATH-T-, FDIF), HEER
BIOWEWIOABT AT —, iR, iR, ThiE,

4R FHROME (e

m 2720 R O/ nf)

FE e +20 4+30 +40 +50 FEHVEY
2016 X 129 270 330 330 283
ZHEX. 129 302 403 358 301
2018 FEHEX 121 157 485 547 389
ZHEX. 133 183 546 605 457
Y ns sk * %k *k
THOHT AR ns * * * %
R HEAEH ns ns ns ns ns

* RS MO IR

vk 1%, MLV KETHEZEN D Z &2y, ns THEZENNRNZ L 2Rd

F5 A BRI R (MEED )

Yok R G L OVMBLIYEIC OV TV T
BIEUER L 55755850 IV -7 (B 14 .55 155,

MR e HiFE Dz ME R IR "o MR
PR X4 X Eti Eti G
(kg/10a) (A /i) (A/H) (H/H)  (em) (em) (R/m) (%) (0~5)
2016 FEHE X 8 330 8/30 10/13 69 18.7 283 85.8 0.0
Z R X 10 403 8/30 10/13 74 19.2 301 74.7 0.0
2018 FEHEX 8 547 8/30 10/14 75 17.6 389 71. 1 0.0
ZIEX 10 605 8/30 10/14 77 18.5 457 75.5 0.0
AR — ek — — ek ek ns —
SOOI MEhe B — * — — * * ns —
ZHAEH — ns — — ns ns ns ns —
7 ABIERI 0 () ~5 () 0> 6 B
Yok 1%, KI5%KETHEZENDHD Z L A/RT, ns IR RN EERT
He £ IEKONES (ERE)
fEEFE  INE R —FEOR S Cwhs A BRURS TRIE skrrs RH
R X4 1. 85mm= B A%
(kg/10a) (kg/10a) (A&/nf) (%) X100 (%) (g) (%) (1—9)
2016 R X 8 506 283 92.3 36.3 261 82.2 21.8 6.7 3.5
Z R X 10 546 301 97. 1 37.9 292 81.4 22.4 6.9 3.7
2018 X 8 532 389 97. 1 39.6 378 65.0 21.7 6.5 3.5
ZIEX 10 605 457 94. 3 42.4 431 62.0 21.6 6.4 3.5
AR — ns Kok ns * Kok *ok ns * —
ST AT A — * * ns ns * ns ns ns —
2EHAEH — ns ns ns ns ns ns ns ns —

4 OTRIE, BECRA, IEIRRTE 1. 85m Db, /K3 15%HA
YK LR EAEHGINTIE BRUKER A HOUTARINM b & CIRIE L7z TR Uiz, FMBl
SR 19 TR, 1~5 DRSO 1 55, 6~T 23255, 833 %EL Li-

w161 1%, ML BUKETHEREN DD Z L E27T, ns ITEEENRN L AT

v



KGanfE 2RO OREREE 2

TR O (S TR

uf Y72 Y 24 (K /nd)

R XA +20 +30 +40 +50 FHG
2016 iR W UIREX 153 307 544 416 352
JEAE X 141 314 596 454 358
(23E) mhilx 149 314 509 396 300
2017 R E SR RX 129 329 355 325 323
TR X 148 340 312 310 311
(%) HhilX 158 333 322 320 318
2018 TR B ERIERLX. 136 216 406 428 292
JEAEX 159 230 396 391 286
(%) HhilX 167 267 362 319 299
ﬁi/;f ns KK kk sk k%
ST H Ay B A fs) i 41 ns ns ns ns ns
2 HAEH ns ns ns ns ns

“ R OO S0 IR
Y SOWTIIOER. (B5) EEEian

* kT 1%, HELBYKETHEEN D Z L AT, ns [ THEZAENRNZ L AT

8 R ACHIRRATEARSE CEiis e NEEHRED

i RMERLER 0O Hi JIE B Js & OVEAH

5=l HiFE B0 BE MR RS HHE EUR
R X4 B34 H H ey
(A/nd) (A/8) (A/8)  (em) (ecm) OR/ni) (%) (0~5)
2016 % ) ROAERE X 544 8/23 10/7 74 18.6 352 64.7 0.0
............. PRUEX B96 8/23 10/7 73 18.4 358  60.1 0.0
L X (%) 509 8/21 10/7 71 20.3 300 58.9 0.0
2017 Hp 1% B R IR X 355 8/25 10/7 84 19.2 323 91.0 0.0
_____________ fRYEX 340 8/25  10/7 85 19.2 311  91.5 0.0
S IX (%) 333 8/25 10/7 84 19.1 318 95.5 0.0
2018 P % ) IR X 428 8/217 10/7 71 19.5 292 68. 2 0.0
_____________ PRYEX 412 8/21  10/7 70 19.4 286  69.4 0.0
X (B%) 362 8/217 10/7 68 20.9 299 82.6 0.0
ST AR *k — — *k *k sk sk —
IR} Fi K ns — — ns ns ns ns —
22 HAE A ns — — ns ns ns ns —
2RI 0 (1) ~5 (D) 0> 6 Bt
Yok E 1%, MW AKETHEENHD Z & AT, ns ITAEZENQNI AT
59 R NEKONYESE B TR
[IE=% R BRI cwEm nfBER BRAURS TRIE xxrrr BE
AE X 4 1.85mm= HE e
(kg/10a) (A/nd) (%) X 100 (%) (g) (%) (1—9)
2016 rh A% ) TR X 626 352 85.7 40.9 302 86. 1 22.2 6.7 3.2
_____________ mHEX 589 358 82,3  39.4 295 84.9 22.2 6.5 3.3
SR (B2%) 620 300 92.9 15.4 279 89.6  23.7 70 3.2
2017 A% IR R X 606 323 99.9 46.0 323 80.5 23.3 7.4 3.0
FEAEX 601 311 92.6 43.7 288 86.3 22.9 7.1 3.0
SR (B5) 594 318 99.9 44.5 318 87.5 23.9 7.0 3.0
2018 Fp A% 30 B SRR X 524 292 95. 1 42.9 278 73.7 23.0 6.9 3.1
2 UE X 481 286 90. 9 41.5 260 75.6 23.0 6.8 3.0
DX (5%5) 525 299 99. 6 47.4 298 72.1 24.0 6.8 3.0
AT AE *k *xk * ns sk Kk *k *% —
AR Fi $H * ns ns ns * ns ns ns —
2 HAE A ns ns ns ns ns ns ns —
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410 R FHOHES WU AEEHRE)
nH 70 EE (OK/nf)

R A +20 +30 +40 450 FHY
2016 R ESERIX 228 495 533 527 166
FEYE X 228 485 537 531 426
(%) HhuX 218 453 467 455 404
2017 RERMIESAERX 179 343 355 344 326
FEYE X 198 353 355 335 320
(2%E) HhilX 160 303 313 305 295
2018 R EAERX 162 450 444 407 344
T YE X 162 477 463 438 374
(%) Hhalx 140 411 406 372 319
R %% %% sk %% %k
AN AR A e A ns ns ns ns ns
2 HEAEH ns ns ns ns ns

7 R oS IR
Y SHOWNTIONER. (B5) EEEian
YT 1%, * T B%KUECH BN DD Z L AR, ns (TEEFNRNT LAY

11K PRI (WU ICRHERED

X 15 H R A BE EE B Axx AR
R X 4 E 24 1] B4 W
(K/m) (A/R) (H/8)  (m)  (cm)  (K/ni) (%) (0~5)
2016 Hh A% 1 TR ROIE R X 533 9/1 10/23 75 19.2 466 87. 4 0.0
............. PRUEDC B39/ 10723 73 19.1 426 79.3 0.0
Sy X (B5) 467 9/1 10/21 73 19.8 429 91.9 0.0
2017 R % 1 R RO X 355 9/1 10/26 78 19.9 326 91.8 0.0
_____________ BEMEDC 359 9/L . 10/26 78 19.8 320  89.1 0.0
Sy (ZE) 316 9/1 10/25 80 20.4 295 93. 4 0.0
2018 Hh % 1 R RORERE X 450 9/3 10/23 80 18.1 344 76. 4 0.0
o RREEDC AT 93 10/23 80 179 374 78.4 0.0
SR (ZE) 414 9/3 10/23 75 18.8 319 77. 1 0.0
CoRi Gy A Aok — — o ok ok *% —
AR FE SR ns — — ns ns ns ns —
2 HAEH ns — — ns ns ns ns —

7 AR 0 () ~5 (BD) D 6 P
Vo E 1%, HISUKETHEZEN DD Z L5277 T, ns (THEENRN LART

F12 & ONERONWES @S ICEHEE

I & R SRR CweER mRE BEURE ThiE ks BE

L X4 1. 85mm= e LA
(kg/10a) (A /nf) (%) X100 (%) (g) (%) (1—9)
2016 % B IR R X 622 466 87.7 38.6 409 79.7 22.4 6.7 3.8
............. fRUEK .75 426 869 381 370 8.9 233 67 35 .
X (B%) 591 429 88.5 40.9 380 85. 8 22.8 7.2 3.8
2017 % B ROIE R X 609 326 97.9 43.5 319 81.1 22.9 7.8 3.5
N = 568 320 919 431 294 761 230 7.0 3.5
X (B%) 592 295 105.9 47.7 312 82.7 22.9 7.7 3.0
2018 1% S IR X 502 344 93.9 41.1 323 65. 1 22.7 6.8 4.7
FEHEX 484 374 91.2 38.9 341 60. 4 22.9 6.8 4.7
X (B%) 528 319 98. 1 43.0 313 68. 4 22.5 6.4 4.2
A eI AEJE *k K% ns * K% sk ns ns —
NEAsH Fl %E * ns ns ns ns ns ns ns —
2 HAEH ns ns ns ns ns ns ns ns —

* TR, BHVEE, BRI 1 85mm LA b, AR 1506
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i RMERLER 0O Hi JIE B Js & OVEAH

W13 & FZHOHERE Bith R
N m %70 £ OR/m)
PR e +20 +30 +40 +50 FHWVH
2017 Hh 2% 1 EE AR X 87 221 341 344 280
15 YE X 152 335 410 375 289
2018 HR 1% H RO AR X 134 295 425 410 363
TR HE X 207 340 480 460 378
AR * * *k K% K%
53 W AT JE A FE R Kok *ok *% * ns
22 HAEH ns * ns ns ns
* FERI HOOSEHO IREEL
Y STHOWTIIOMER. (B8) ZEER0
© ek 1%, HE YW KUECTHEZENH D Z L AT, ns [TAEZENRNZ L ET
W14 £ AEURAARE RS (Bt AEEHERR)
e 18 HBE A & R RSk Arh% BIR
TR X 44 E 20 1 ] W
(&/m) (A/H) (A/H) (cm) (em)  (K/m) (%) (0~5)
2017 1% SO X 344 8/24 10/7 76 19.5 280 81.4 0.0
A HE X 410 8/24 10/7 75 18.7 289 70.5 0.0
2018 % 3 IR X 425 8/25 10/8 74 19.6 363 85. 4 0.0
R TE X 480 8/25 10/8 74 19. 4 378 78.8 0.0
AR G i ok — — ns ns kK *ok —
JIEALFeE 5 *k — — ns ns ns ok -
2 HAEH ns — — ns ns ns ns —
7 BRI 0 () ~5 () 0> 6 B
Yokl 1%, KIS%KETHEZENH D Z LAY, ns IR EART
15 R NELOVWESE @i OB
I L AL Cwe of B3R BEURE TR 2krrs GE
R X4 1. 85mm= HE aA =
(kg/10a) (A/nt) (%) X 100 (%) (g) (%) (1—9)
2017 Hp % ) IR X 556 280 91.8 40. 7 257 84. 7 23.3 7.2 3.3
FEE X 532 289 84. 1 39.6 243 78.9 23.8 6.9 3.0
2018 % ) R R X 547 363 93.1 41.0 338 65.0 22.0 7.0 2.5
TR X 525 378 87.2 40.0 330 62.0 22.1 6.9 2.5
7 oA HEE ns ok ns ns *% Kok %% ns —
EE*’I’*@iE ns ns ns ns ns ns ns ns -
2 HAEH ns ns ns ns ns ns ns ns —
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DT T2 b—va @6 M) 2D, WToiR
RS PHEIE AR AL 31~60 H O
T, ST OMBESNT oD EHEER SN D, 2016 4
VoD 2 oA & Bl U RS 0~30 H Oz =
MEL TpoT- 2 L BHIX DRSNS EA R & 7
STEEREB Z BIVD,

IR AAEEIOBIC LV 2 2ot 2
AU, —FRREROHENINC KD M4 72 B 2 < Teo
e 2 EMERTH D, —FEHIOHINME AR LUy
72 DB OB O TR 31~60 H DZEHRIE
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DEERENTET D LEZBND,
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Effect of Irrigation and Culture Medium Characteristics on Tomato fruit Yield and Quality

under the Isolated-bed Cultivation System, "YUMEKANAE"

SHIGEFUJI Yuuji, HIRATAToshiaki and USAGAWA Megumi

Abstract: Tomatoes were cultivated using the isolated-bed cultivation system, "YUMEKANAE,” and the effect
of daily average irrigation on fruit yield and quality was investigated. There was a significantly strong,
negative correlation between fruit yield and sugar content. At 590 ml / strain / day, we were able to achieve
the targeted average sugar content of 8% or higher, and a marketable fruit yield of 8 ton or higher. Compared
with the control medium, the two types of growth media composed mainly of coconut husks had higher
available water content and were considered to be more suitable as growth media for "YUMEKANAE". The
water retention characteristics of the coconut husk medium measured by the indoor method and by a
tensiometer differed significantly. When the pF value of the tensiometer was 1.9, the pF of the medium as per
the indoor method was 3.0, within the soil water range where transpiration was severely reduced, indicating

that plants were subjected to severe water stress.

Keywords: Irrigation amount, coconut husks, tensiometer
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25 cm 1 SHZ CTERLIZ, 11X 12 BRAFiAcgk &
L. BRZ IDIFER DE R, FIREAL, Bk, IR
T Lo, WX, 2018 422 H 25 HIZBHAAL. 6
AH18 BHE 1ol Flo, SREOTERE 1 Flzon
T Brix HEEZIHE L, HEHE TRAZIISRE FO%
7 (ER) &/ XATHELL,

HEhEKFRIH OFE K —L LT
MRSt A R <P #8 WD-3) | St & 7
VA A—Z—L LT, St o Xk THD-001
ZT y J RO NS 1 cn HICERE LTz, 7 v 7 K
(EOE L7-ERRE, T o v A A= — RO
DS IERE Z RIS ATRE L S TR, T A A
—Z —~DOREKAHA R B O T2 L TE DD
ThD, GUlL., TNENO Ky KEIEE
REL, BRX LT HTEThHoTN, Tt
HOKYFHEI OB TR E Uiah o772, FERAIZ
WK ST AKBEODENT S DOMBRX ZiRE L. (3
159 . 7, BB 720 ml,/#k H & 590 ml Bk
/AT, BENEARENFRI CICHLEO LT, AitE
KEINEI 2 ST 720, BRI E LT, #KEIC
OV, 1 BRSO EZHER L, RO
TKEHGEE SR U, KEiEE: WD-3) TR
FEE/KHE 20~30% (HIJJEIE 0~1. 0 V, BalaiED
PEAI TGS KR Y= HJJEEIE VX100 C, D
FRACRRIEERE Z L > TR DA DD LW HTEER
XD . [HD-001) TpF2. 0~2.2 (HUEE1
~2 V=1~100 kpa, —T AT > T INGEI A S &
TOFAE40 em& U pF BEIZZHY) (TRRE LT, 7272
L. 11 A 13 HOEHEHG 28T, ooz
A ENE DT Uiz, 1[EdH 7= 0 KR
X7 v 7 JEDOPAKID LHEKBRE S DR A B %
(2. BEEOI 6 o~HEE R 13 A kERE L, £
ORI EX bERIT 7o, BENEKT 27Ol



W i - TR -

FAE) K

1R HEBRX L AEMEKRGE (2017 4F)
AR X
- — 12,/4% 12/12~ 1/17~ 2/16~ 3/15~ 4/19~ 5,/9~6,/18
WK VKR E
~3V %) ¥ 30 30 30 30 30 30 30
g70ml ¥k H WD-3E KB (%) |
1 v A ] 653 ) 8y 105y 115y 13% 104
~001%¢ v 2.0 2.2 2.2 2.2 2.2 2.2 2.2
720m1,/ B/ H HD-001#EABE (pF)
1 Bl K R 643 %y 8%y 104y 1143 134y 104y
WD-39E K B (9 30 20 20 20 30 30 30
660m1, Bk, H {E*@L (%)
1 B8 7K I ] 65y 753 84y 104y 114y 134y 104y
HD-001%E /K BAME (pF 2.0 2.2 2.2 2.2 2.2 2.2 2.2
590m1/HE/ B WK (pF)
O o 1. . L 673 . R B 2 A SO . 2 A
WD-3%E K B fE (% 30 20 20 20 30 30 30
490m1,/# . H EAE TL ()
1 [ 7K IR [ 3%y 3.5%) 4%y 5453 50y 6.54) 553

D01TEIIA 13 (GERIR) ~12/ 40 £ TIZFEAK

WEAKBE LB ICHBIEAK LIRS, BRIl SN0 O B E KR

" E O B RREE KR % = I EEV X 100

TIEIEAKRER I, HEAR R DR HHE RN A E - - ROBIERI 2 B 22 & L, WEKBIZ60NMMEKSNARVWREL L
Y FBIE1~2V=1~100kpa, HR—F A H v T H5E LB E COWERE40m & L CpPfE 12 2 #

2 £ HEX AR REEEKE (2017 4F)
(ml Bk H)

R X 11,13~ 12H 1A 2 A 3H 4 5 6,/15% T
870ml Kk, F ¥ 75 214 327 501 888 920 1,055 900
720ml, Bk H 75 187 301 486 557 659 848 1,116
660ml,/#%, H 75 153 235 366 610 783 751 792
590ml,/# / H 75 190 303 359 435 623 578 864
490ml/#: /A 75 140 250 274 462 469 561 594

VHEAKRGE EBVICHBIEAK LR R, BRI AR SR tkB 720 0 BT e R

VAT LE LT, FHARREEMTCE 2 —DB R LT
[UECS Hm >y 7By —v) 2 L (G,
2018) .

2 IEHEMEE b FOABIRE

2019 4FHEE TS LR U 23 [ded B3 B
FHEE L U CREEDT V=g s es s

(AT« xtiass) XN 2O BEOT=DIZHiT-IT
Boa L7- 2 RO (At B #bigH) (2o
T, AR K OS2 i L7, B5HH
FIIWT NS Y 70— NEREARG L2 O
ThD (B3R . ARKINTONT, 100 ml HEC
FrAFe L, 1 WA K S BTG5 24 R
EHK L7 D% 90 kD INETpF 1.8 &
pF 2.7 DR ZRIE L, ZOZEDRFEZ KT, i

DEIRPEZOVNT, 100 ml HfEICE AT L, —~&
AR ZH7=%%, pF 1.5 [TMAEA, pF 1.8, 2.0, 2.2,
2.4, 2. TITNERTE, pF 3.0 13 LET 99 Sk
LTG5 45X 3 AR CIIE L pF SRR E/KE DR
FRAEWIE LT,

HEEBRCHOW L, T BSESH 2o
X) | A2019 E4 H 22 HIZ128 /B R LA ITHE
fEL. 5 A 13 HIZ10.5 cm AR Mgk T LI, 8k

3 E£ BHEER (2019 4)

(%)
YaT
B —_— ®f E—bhTX ZOM
E 7 ST A TN
A KL 25 20 30 25 0
Bkt 17 17 42 16 8
I B A D 5 1t ok ) 34 0 25 17 24




PREEARBEE > A7 & TR Z2HH L7z b~ bR OWKITIE & BRI

TIEFERX ORGH & [FRkD b DAV, B Z—
AT (1a) O [POISEE] (R, A f5H
BIOBHEHZFIEL, 6 H7 BIT, &XKES Bk
X2 FED M~ MR L, 15EE I Hmiaik L
72 7T A 18 H~9 H8 HOM, 8#kAE &b T
AR USRI O ER R Z A L=, [HD-001) %
1 LIRARROFIECRRE L, BENEKEEAI T 72, 1
KB L pF2. 1 IZRRE L, TSzl U CRifEA %
e 1EBZY 2 ST 2 —7 TR HE
LT, 2L, b~ MNEMEZIL 3 4rX18 Bl H
X 1 H#EK L, KERHARITRE S W

o, DEZIEEIEKORETET H720I2 T
ORI (TR SR UTOIRRE (b~ FRERE)
T, A~z L V@1 43X 12[E,"HX3 H, @
3 3X4BELAX3 H, @6 /3X2[E]HX3 HDOWE
KEFEE L, FEHIOWRIRREIC DWW CTHE Z & O R
BARFEEPE LT,

3 VUNSHEEKEMTT A A—2—%EFIHL
T=IBEDIREEKEL pF DOEHE

YIHTEMTT oA A= —mf T D550
HE SR L T HT-0IC, B TERF & L
TS, A T Tk 208 - JTEHE L7-pE
it FIBROSOIL GROW BAG (R VY .77 JAYAMPATHI
LANKA EXPORTS PVT. LTD) ZAfHH L C. AKopHp:Z 7
T L7, ENIEE L RO o Shb 7T
F A=A —IETIE, RBEEKRE pF OBMRNRR S
EEBEZOND T ENDL, TNENOFETHEL, b
L1 Byt

HEREEOA LKL 2 & RO ITETRIE L=,
BEH DR O TIE, bR EENGEIT 2 L 1R
Bk, BEONEIZOWTIE 4l 100 ml FIFEITE AR
HEEERE 0. 086 THIA L, —BURADKIHT-t%, AKERr
—XZ—TpFL8, 2.0, 2.3, 2.7, 3.0, 3.8, 4.2 DIE
(290 fEDm K EZRE L, Sl i A
TE LTz, ZRSRUEIRIZOWTIR, RERT VY LD
70 T, FEiA 6 BERTKICE & L4, i
KT U T JRREESHI T 57K EEDS 0. 8 735 4.5 F TR
BT D X 0T, ENEIUKREIMA TRAE LT, Z
DORFHIIK 2RI L TSt 572, B =—/1
W23 AD 4 HEEE LT, o~ ) v 7R
T LU U WPA AKART L VIIE R CHIE L
7o WIENE, S| - Fro—E& 8 20CT, ilBaTF

Y oA, 20 SRR ET D DR
B THToTe, Tr A A—2—iEE, KoKy
FESRREEHN S E/KEE T 1.3 285 4.9 F CTEHEAIZ 7R
XD, FNEIUKENINZ CRATEE L Rk S
LTk ESE b LTz, 2 L B —h— A R
FE0.086 THRIEL, ToiFA—F—% b —h—rfif
WCRE LT, 7y 7 CE——%F, AN S2 H
12 pF ZE LTz,

BEGRBRIZOWTE, B Z—NAT R (la) 128

W, NP FEER 12 A #7213 FIBROSOIL GROW
BAG ZFeHE L CRE b~ Maglds Lz, 2020 48 H 3
RIZEAR 7V —t—7) (8 H4 BITEIR [CF Bk
KEBIEDH ZH6REL, 8 H 20 AEEEA. 9 H14 H
WERE LT, 1 E RSt v o Xkt THD-
001) Za%(E L, VEKBEEA pF 1. 7~2.0 (EBERIR
BEHERImORERRIUC K VAT | 1REIH 720 fekis
M4 1 TERGE LTe, sl kT 2—7 (2=7 A ONL
RU o/ _—ffE 156 cm ; BEESHRE 7 4 AT ¥ 3
V) B 1 B0 2 ARRE LT, HENEKT D
T2OORIEREER L LT, o2 — SR Y
IERIBA%E L7z [Bvo ~ A% —| A L7z (2021, &
BB o 1 X 8 BRA ARGk S L, 1 I DIFER D
R BUSAE LT

LS

1 JEKEN T FOEBINEIZEZ 558

BBRIXIZBN T 1 2O HERNEAGREIZ L 0 K
ST KR 490~870 ml /K HE720 . A
BITIEE 2 XKD LY LipoTz, WEKEDZNEERE
7= 0 AT K OVREA SN, ST 1 BLENE
<720 JEKEDVDIRUNE EZ OMOfHE ) & 22 o7 G
4%) , 490 ml/#E/ BT, FUBHEOEREE)
10. 1% & 3o 7=, S Brix BEEECOUN T, VK
WWHIRWNE ERL Ir ot T2 L, IWHEREaH D 2 A
& B 5 ALIRRE 8% % T A RIEEE L
72 GE2X) , 1Bk BVE9MKED 590 ml [X
T, BAECTHDAHINES t, T Brix BEE 8% %
B LT, SERITOW TR, A KENS Y 720~
870 ml #k/ HXKIZHA IR < HEE L, 590~660 ml
SRR/ BIKIE10~12  mmCHERE, 490 ml, ¥k H [X1%
7 BEH DRI Zr o B3 X))



HEE pEE] - PRI

FAE) K

H4 £ EKEDIER JOWERICE 2 558 (2017 4F)

J S 1)

s Gk IR IR v R Iﬂiiﬁ A
AR DL R - BB 2 ok s

870ml ¥k A 5.1 " 12.7 81.6 3.1 2.4 12.9  35.8b 142 d 7.2a

720ml,/ R 3.9 b 9.8 79.9 6.5 5.0 8.6 32.3b 121 be 7.9 b

660ml,#k, H 3.9 b 9.8 78.8 4.4 2.3 14.5  31.5ab 124 ¢ 7. 5ab

590ml,# " H 3.4 b 8.5 87.2 2.6 4.4 5.8  31.3ab 109ab 8.6 ¢

490ml,/#% /" H 2. 5a 6.2 77.2 10. 1 3.9 8.9  26.1a 94a 8.9 ¢

LRI 1 T 60~250g TR B < [EE DM E 0.
" 10ad 72 b Mk ER 25000k & L CHEH

TRSR=Y (k2
VR 72 B BN TukeyIEIC L V5% KMETHEEDH Y (n=12)

#52 X Brix ¥ (590ml ¥k H) OHERE

(2017 4F)
AIRSHINE: 8t,10a & ) Brix HEEE 8% D ;5%
R LT iR

2 fEEEEE b FOEBINE
pFL. 5 (TR L7 =FAMmI, W nuoksih
HEFAZRN 50%LL ETHh o7 (553) , pF 1.8—pF
2.7 DAL, A FEFHIA ol < | B #EHE
EXPHREERIME) o T2, SBNIEIRIZIT 5D pF &K
TEEKROBRIL, SO pF 1.5 7235 pF 3.0 D
M CIHRIFERRTICE - (E41K) , FUpFET
VA RS B AEEHIASOHRRER L D & v AT K
/2ol [BYRERYE, pF 1.5 25 pF 3.0 ORI T,
AR S B AL N RIER U Cdh o7,
= N OkSH T  AIHRI RS L OEEL, A 1R

55 K HHIO =M L ARk (2019 4F)

PFL. 5(%) K53 (%)
prsileh Fe AL
SRS dEMEER [EFEE pFL8-pF2.7
At 0. 246 53.0 36.0 11.0 7.5
B H: 45 i 0. 286 52.7 34.4 12.9 6.3
I8 e O B Gt PR 0. 260 56. 6 28.5 14.9 6.2

B LIS 0 B 0 AT WRCR 0 1R EE PR 4 o0 R 32

1V F 3 4 12 20 184E2 1 25 H ~6 7 18 H

B3 X ki L EROHER (2017 4F)
HHHE TRHCR SIS TSR (RED) 2

HiL A M >B /’Fﬁﬁﬂﬁ>ﬂ5§iﬁi&® IF-CEL A
Th-olz (FoeR) . HHEHIEEERIZOWTIE, BE
DGR D 1208, %MM\L TR oD
ZENVINED T, TENE A ORI K TR I DK DI

WA A pF L S S KEROBHR
(2019 4F)



PREER RS > 27 & T RIEH ] 2RI L7c b~ MREEOWKT 5 & B

6 £ EHIC L AINESDE (2019 4F)

F s I o R A

e AR AR % TR
" kgt t,/ 10a [P S .
AR BN HE 2o
A kB 2.3 5.7 86. 3 5.4 7.6 0.8 155 117
B L5 Hi 2.0 5.0 79.8 5.0 13.0 2.2 142 114
[ S Al B 5 1t (o R 1.8 4.4 83.6 4.9 9.1 2.5 138 103
PR RIT IR EE60~250g TR EL < B O ML 0, IUHEIRTIZ20194E7 A 18 H ~9 A8 H

Y 10ad 72 0 BAFRE25000k & L THLH
R SRR - B LIS o B B0 T IR R 0> | R AR A 4 o0 2

%

11em

DO ZBER LTI L 2 A, RS Hle LT A fHE
il B ISR AR -T2 GESX) . WTHIOX
b, BRRZIER EOEBEFEIT RO o T,
Fio, JIEHICINT, b~ FATERE L TR0
REETUKIEL & B~ KIEFRRBEDE VAT L
el ZAh, bPEEZEEIEKTHLD 1 43X 12[H]
/S ARNTROREN BB TS RS KERNE
< FEHEA~OKZBEHEN TV GB6X) |

3 YIUASEKEMMTT UL A—2—EEFIRAL
=SB DFEEKE L pF OREE

T A A= B —IEDKGREET pFl. 8~1.9 D]
T, HAROMEE DR Y | pF 235 < 725 L IFEEAKER
DIKTAIZ BTz, ZARKEHEL, pF3. 4 LUFTook
YRR S 8, pF3. 8 LU TIZeE L=
PRI STz (T —F M) o 1 INEDRGREMET, pF1. 8
~4.2 OFT, EREHRIZRD . pF 3.8 LLETIIAR
JEVE L N RER URRE S 2 o7, iR « IERGEDK
SPREMEIT pF2. 0 LUF Tl ERBIR CTh 575, oF 235
72 % LIRREERBEORL B2 LAV D HIFIC /e -
7oo ENHEEA T 2 & IVERGE L mOEOFE
PEETERE L 72V, AL, B0 Ko CREIDE
i34 TR pF COMFEEAREAR RIEH D 2 &

5 TERERR UK LT Rp DR
DOFET- (2019 4)
343X 18[al/H VK% (2. 7L

15 x12E/Bx38 3% x4EHx3H | 65 x2E Ax3H |

................
""""""" 40| 51 S

30cm

%6 WK/ RS — AT K D EEHIOITIFRREDE Y (2019 4F)

1 [ AKIFE & 1 H Y4720 DU KA ZE 2 732 — T3 AfZ A ~—K L, (i T L DEREKETR L,



HEE pEE] - PRI

FAE) K

BT RN L AINEZEOE Y (2020 )

e i Bk Bl B S a
. ﬂfﬁ&%&ﬂig ﬂfﬁ&%ﬂlg %i TR Iﬁ&% ]
55 o . )1 R E
kg, Tk 108 wRRR RSN ZUR - 2% 2 ok &
A LB HE 6. 4" 16.0 76.7 2.0 9.5 40. 6 157
Y ATy b 6.7 16.6 78.8 1. 10.5 9.4 42.6 156
t 7@/4; n.s. - - - - n. s. n.s.

EOATIR R LR E60~250g TR B < BEE O MBS 0, IUHER[H]1220204F 12 31 F ~20214E4 1 30 A

' 10ad 72 Y FAEE 25008k & L CHIH

PR SRR - R LIS o E R R S 0 1 R B 0 $ 52
" Z5% K METHEXEH Y, n.s [Z5%KMETHEAER L (n=8)

W7 X BRERESECL DAY IO p F
ERFEE/KRROBIFR (2020 4F)

(2725, FEBROKGYRAEIL, pFL. 5~2. 0 ASIEHTE,
PF2. T~4. 2 DNELNE, pF2. 0~2. T ASIEMGE & 1m0
ERESERUTIVEEW SN GETRD) o 7ods, A
G PO T~ NXO ARG EZ Ml LT &
A, HEATRD LT BBTFR) . HikED
EREEGOV 1 REICOWTHRERECTH T,

%z =

1 JEKEN T FOEBREIZEZ 558

b= MZBWT, AF, PEEPEEORIITH D T
EWEOMBERIRIR Y Lo Z ENRE SN TV D
(WA, 1989, F7K, 2011) , AlElDOFRERIZINT [
DRIEE BB b~ MBSO DT 0 Kk EE A
% CILEE Brix PEEZFHA LIRR. 2o ot
LR CH D Z LR sz, Fiz, SRRERNH
i L HUVESC Brix FEESH OOV GA. 56 2 R/
DIF OV A RND BFEFREK BRI N ORPEHERS
T D ENTE D, BIZIE, WKEN R DS
V870 mL Bk HIXTIE12.7 t/10a DRI EE
TRy, BEYEVERITHIUTS HITHINT 5 L HE

205, —H7590 ml K HIXTIE, S Brix
FE 8% b, AR S t UL EAER L2 b DD,
ZHLARITAKIGIA RV AE 525 &I
Wz 570, VA7 bEL b b, Lizhio
T, "D TRIFA b L ARIEEAT O Sl
ZREY, 7R OMIS R L A B E T D T
&b, AETRTORBRXIZIBNT, 11 A 13 HOE
Ftit% 2 RIS AANE D X OISk L, &%
IFEAR /NS S ZERHE DD, 1T AREET
B A ROMBIRIED MR- N DI T, 2 HD
IFERRAAREID Brix HEEEDMEDTE S T=DIZE DR
DRENWEEDND, 12 AL AEE KIS
1T, HKFHHED TEOK N IB K DORE LY
Sz, LinL7enss NODRIRE] OfbEh L
P23 30 cm &V, ACEHE TITHEKRT 2—T7 ) BEfEN
T 72 DI EET 5 Z L ER S e, L ES
[FEEKIZ L > T, AEHRORGF T DFEFIS IV
Z ST oINS, AT 2 A OZHESEINT
B DRSFHE O M R L FAUSED, R
L7z b~ MIBEDBZRFUBNROIAEDEM L
7oo TAUL, R LTRDRIERIET D5 2 Lk
L s, HEHG (2007) X, FUBHEOR
AT DARIRIX O TS EAV NS W T ED < e
5L LTS, BEEEDV DN AT A ELTD R
LA 0.25 L) Oy 77 —Lv AT A (1.2 L
SR R ELBREN TS, — 5T, TR
1% 26em BRIEIODY A, RS T= 0 BN 7. 5L ThH Z
D, FoTskeiE s —EOPRREPRAET DX D
RUEKIFENET DYV AT L EEZOND, [P
S CLE LUCEREE b~ MRS HAITI,
FAEE S 2 2D TR B T2 0 B B 2/ & < 5 071k
R0, TERENIIN S THOKHIEZA TV, HRIEAE S < e
FFr95 &0 5 iEN A L o g,



PREEARBEE > A7 & TR Z2HH L7z b~ bR OWKITIE & BRI

AEORBRTIL, 2 FEEO Ok o —&
LT, TovAA—2—%, #%ikd 5 L2 IZ5HEED
VARSI TR, — D HEIZH_ T pF IRRLS
EMEZRIE SR & 725, — 5 CaldEER TR FH A
ZOFHIDFEC I Y TDR K535, ADR HH8K55F
RoF v UK A THOK R EOBE S TERY |
BRI b HORRS EE Oy EHRIASATRE & S Tu
Do LU G, WINOTHEOKES, KR
KD I EDNRERE N AT LT, AR EAIWRGT
fiid> D\ N NS 2 EARTEIC e TN D (O
b, 2017) o 61T, HHEKSGFHI K DA BE
& L7 BRI AT > S, Fkx 7o 2R Cllk &
DRAZEPAE U9, BRI R & U Ok T = —
T DU TGS HREER O (Wi DK
HLIRTED) | HEKGFHHEORIIAD AE O &
DIEVVENRE X bIVD, £bEH, 1yt P—
DS, NTIXOHDIFHOUWKEY AT =
IIREECH D, RRE LTE, TEAHREFIFGONRFE
EE720 9 DHAIC TR FHARRE L, KT 2—
TUIKRZ USRS DU FEEEDE\ S DA
IENEETHD, o, MWOAE CGERE)
HERHROBILZR, WEHOT = v 728> TEDEE
Z/O UCTHARE Lz BT, Kt ollEEE B4
& UTc BEREKHIEN Y BT B 5,

2 HEHEEEL Y FOEBINE

PFRBEER FH RS-, AT 72 0 12 < W & [RIFRE SR8
(CHEEEET, AKOHHER S 72 2 L AR BiLD, A
U pF ETIX A fih5HE B #E5HDSRIREER I U & &
VVMATRE K TH Y | BRI A REREH TSRSy b bk
A<, N FRIEE) e LGlttasmo e R
bz, 72121, ARG Ui~ CoRg i s
P X0 BRI OMEED Y 3 iR S A LB M
T2 2 EOMEIIIREN S BT ERE L T D 2 L %
A, 2R L 72D Lo, il L8Emo
FRECETEE SN CND, Lo T, RS L
VMEFIORIE BIIRRZ, ARKG DI AH KRGy
Z N LA B ZTROTVD T, WKEBITEED W
TCHD,

3 VUNSHEEMTT U UAA—42—XZEFIEL
15 EDHREEKE L pF DREZ
=D (2017) 1%, VKA A IV BIEMEZIN 7=

WEETE~ Y v 2 RT e VORENEI CH D
DA T VA A =TI 5 & (£ 71/KEA
T-700 cm LAF, pFAETCILpF2. 8 LI b)), FhEx Tl
TR DB B ZERMNM AT LUE, IEME7eHIIE
DRERZ 225 & LD, AlEl Y7 BfRER D
EPETHIE LTkt . 7o v A A—H2—ET
BIE UTARRRIR E S Bpo TV, 72388, N
ECORFRERFRE, TAGEREORE T D, WK
WFECIEY S W FREHENICIR 2 LTAKDNRAT D Z &
H.HEXY b e 2T ) AR RE W E B,
WEAGEFRDREI IR X, BiAGERE L D EIC pF fETI
RREEAKRHELS 220, BTHOT v F A—HF—ik
DORFMANZIT DL, LT -> T, AKEIZ T -T2 pF
DS EDNBIEARE N &35, WKBOREIZITE
BOANETHD, AR TIE, 7oA A—F—0Dfg
7~ pFAIEZS 1.9 DIRFTEENIEIC K A E5HI pF 723 3.0 T/
BRI ORI H Y | AEPNBE /2K A R LA
BEZTNBZ Dol [WODEFEE] Tl
Y AT EFRE UTHLE LIZRK RO\ VRS
WA 5, AEERMIE, RN Ak v 7 LEHh
B FOEETHIVD IR LD, — RO T
pF EOZEEI RN Y | BEHM ORI FEIMEL 72
U GBS EEOIUD) FICZ DA IEND & bbb,
INBDOT b, TUvA A= —FfEEE LTK
EERAAT O ITERIRAT O MEDH Y | HlXR, 5
7 pF il & EEHIVK Sy (R R0 E/KEEEE) DOBIfRE
FIAECIIL, AKRDFEEAARE L Tl 2 ENER
T b,

wm =

B > A7 & TR FIF L TRE R
~ MagdE L, BESE K ED IR JONEIC S 2
DL U, N & BEEE ORI IMRD TEy VA
OFERRD B~ 7=, BRERIXOFT, 590 ml, ¥k H
T, BIETH DY Brix BEEE 8%LA b, AR I
8 tUILAFER CTETe, YT Rk S
2 FEIEOORREREE ) TR & Hle LT AR
m< NI ARsE L GEEDSE W &b
o0 YU 7T BYREEHID ZENTE CRIE L7 Rt & |
T U A A=A ETCIE LT AR IR & < B
STz, T UA A—H—OFR pF fE23 1.9 OFF
VREEPWEIC J D550 pF 73 3.0 CARHIEHH o 158k



HPE ] - oM R - )N R

SIRICH Y . REIBEIKS A R L AR E X TG
Z ST,

51 Rk

A« )NPATREE - AITFH=E . « FPRTROEE - E RS
 ETTHESL. 2006, Y AT« SN— A
RN/ O B SHBRSEHTEC L 55
BV b~ FOEBEERFEAE.  [RHETHI.
5(1) . 39-44

H AL 2016, —W— 5 Bz~ LT
—OREAEE DR HHEEOYERE 132, 31-39

AR - EARHC - #lsEE]. 2017, THOKS A
ET D — [ERTHEFIEHRIAA — L~ Y
V93 B

SN - BB HAEE - iU e - 4 1ESL. 2006, 1K
A N CRREDEHR b~ MEEHTEET R R T
OBRFE.  EFEER GBS 38. 45—
50

HIRFF . 2018, UECS |2 & 2EABREEHIES AT LD
e, SRR T 73680( 3), 160-170
UECS e ¥y 7Y —WViEH~=27
IV, 2019, FERHERERAE T S 7 Ly b
https://www. naro. go. jp/publicity_report/

publication/pamphlet/tech-pamph/130278. html

FATRLT- « 0 70> - Pejpilt - 35 B 2002, YK
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Identification of the factors causing variation in the nitrogen accumulation estimated by
proximal remote sensing in “Yamadanishiki” with the growth stage

ARIYOSHI Machiko, MURATA Motoharu and KANEKO Kazuhiko

Abstract: The relationship between the S1 value, which is obtained from the reflectance of near-infrared and
red light by proximal remote sensing, and the above-ground nitrogen accumulation in the sake-brewing rice
cultivar "Yamadanishiki" was examined to determine the factors that cause variation in the relationship with
plant growth stage. We focused on the effect of the presence or absence of rice ears at full heading on the
aforementioned relationship. In plants where ears were removed at full heading, above-ground nitrogen
accumulation tended to be lower than in plants where ears were not removed, although the S1 value did not
change significantly. This suggests that the presence of ears is one of the factors that cause the variation in

the relationship between the S1 value and aboveground nitrogen accumulation with plant growth stage.

Keywords: S1 value, sake-brewing rice, laser-based growth sensor
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Breeding of Intermediate-Late Flowering Gentian Varieties ‘Saikyonoshiratsuyu’ and
‘Saikyonozuiun’

FuJITA Atsushi and OKADA Tomoko

Abstract: The new gentian varieties ‘Saikyonoshiratsuyu’ and ‘Saikyonozuiun’ are F1 hybrid cultivars

produced by mother plant-populations showing immobilized characteristics through a group-mass selection

method. ‘Saikyonoshiratsuyu’ has bicolor flowers, white and blue, and the natural flowering period in

Yamaguchi is early through late September. The flower color of ‘Saikyonozuiun’ is vivid blue violet with small

clear spots on the outside petals, and the natural flowering period is mid-September through early October.

Both varieties exhibited good uniformity of morphological characteristics.

Keywords: Gentiana triflora, Gentiana scabra, hybrid varieties
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Establishment of a simple, isolated-bed cultivation technique and forcing

cultivation technique for Gentian breeding in Yamaguchi Prefecture

KAWANO Yusuke, FUJITA Atsushi and TOMOHIRO Daisuke

Abstract: A simple isolated-bed cultivation technique was established using original gentian

breeding in Yamaguchi Prefecture. No difference was detected in the quality of cut flowers

produced in the isolated-bed cultivation compared to the conventional method in the open field,

and no defective plants were observed. In addition, greenhouse-forcing cultivation using the

mobility of the isolated-bed cultivation technique accelerated flowering by 39 days at 10 °C and

by 18 days without heating.

Keywords: container cultivation, bench cultivation
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