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A Study on Regional Resource Management and Business Development
by Securing New Human Resources in Group Farming Corporations
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Summary

In this research, we investigated farming work patterns of new farmers, characteristics
of regional resources management, and business development by diversification of business
management in group farming corporations.

1. We studied 8 group farming corporations comprised of : 1 corporation of self-employed
owner-farmers, 3 corporations of "farmers with a side job (herein called "half-farmer and
half-X", or part-time farmers), and 4 corporations of employed farmers.

2. In the corporation of self-employed owner-farmers, the burden of the levee weed labor control
was reduced.

3. In the corporations of employed farmers, full-time employees conducted the levee weed
control tasks, receiving monthly salaries under the direct management of the corporations.

4. The corporations of farmers with side jobs type led to greater areas of crop production and
more stable production of agricultural products for processing and sale, while providing
employment opportunities for "Ul-turn" individuals.

5. In the corporations of employed farmers, new business development was realized through
collaboration of multiple corporations, leading to increased vegetable production and
diversification of business utilizing the agricultural product-processing sector.
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Summary

Conditions and causes of sudden wilting of shoots during the early growth stage of the 'Shine
Muscat' grape vines were investigated.

Greenhouses with a high-occurrence of shoot wilting had higher temperatures from 10:00
am. by approximately 5C than those with a low-occurrence, with temperature exceeding
35C between 13:00 and 14:00. However, the relative humidity inside the high-occurrence
greenhouses was lower, ranging 19-29% between 10:00 and 15:00. The average saturation deficit
measured in the same hour was 28.1 g - m” in the high-occurrence greenhouses, which was
markedly higher than 17.2 g - m® of low-occurrence greenhouses. Thus, the high-occurrence
greenhouses had higher temperatures and dryer conditions compared with the low-occurrence
greenhouses.

Regarding the conditions of the extended shoots, wilting tended to occur in shoots in which
sprouting timing was delayed, and wilting happened especially when pruning was done by
leaving superficially cracked long shoots (with many buds) having 12 mm or larger diameters at
the 15-16 internodes. This was because bud break timing of such extended shoots was delayed
compared with bud break timing of short pruning shoots, resulting in deviation of bud positions
in the extended shoots.

Investigation of the effects of nitrogen fertilizer application rate and the lateral shoot
management method (pruning from summer to autumn) in young vines with fertigation soil
culture showed excessive hypertrophic growth of extended shoots and the fruiting mother
shoots, as well as diameter variations in the base of shoots, in cases with excessive nitrogen
fertilization and lack of the lateral shoot management.

The occurrence of wilting of the shoots was significantly higher and differences between the
extended shoots and short pruning shoots was greater in the shoots with delayed bud break.
Therefore, to inhibit the occurrence of shoot wilting, cyanamide treatment is suggested as
necessary for only the extended shoots to accelerate bud break timing.
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Cause of the Leaf Color Drop in the Method of Single Fertilizer Application
Using a Controlled Availability Fertilizer and Effect of Topdressing at Panicle
Formation Stage for Paddy Rice “Tsuyahime’

Nobuhiro Michiue"
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WMHXE DOENRKERD, A5 266 X728
14, A¥a—a— b 266L X745 20 E2o 7278
WHHN NI ZDN S Tz, £, EBE6D
FERHX & SRR ZEH T 5 2 L IC X D IRESCH
EREMIELRY, ARHESGLEIICH
F o7,

R 2\CHEMMH OB EsE, INEBREE
BIOZTKRMEICRIZTTRELR L. HIERE
X OARFRINE X, WX & b RAREEHX &
NRCEPHRENHELZZ LX), A3
266 [X %% 542kg/10a, AT — T — § 266L XA
503kg/10a &7 0, ZNZFN3 %L 1 %W L

7z, F7, EHLOERIX E SRS R RN
B L VAR ISR H OF 12 L 5 E0
ol LaL, MESEHRE AL EAK—FE
266 DFEEHEH XA 1 FERFTH LD L, M
B XA 1 & ~TF, A2 —a— b 266L X
OHEHHAXS 1 EFTHALOIIH L, EhiH
X1 ER~25ETh, HELEHT 22
LX) TR EN R BT AEESEO SN
7z.

72 3 \CHERE G O BEDS KA S o &= FiR
FEEWINEICKIT T B 2R L7z, WRH &k
PHoOEFRRELZTREHOAETHET 2
L, 38266 X ClRED R o720, B
2—a— b 266L X IR X A5 T <
oA EIRLREHWEEZ b/ —
75, B 0 8 R WIE 2 b HETE U o fE &
= L5 TR 7 B8 I bt 2 0 28 FINE 1,
A — % 266 OFE AL [X A% 5.0kg/10a, [FHE
JE 4 fti FH [X A% 4.2kg/10a, B BT — I — F 266L
O FEACKE XS 4.2kg/10a,  [F 78 L 2 5 A X A%
30kg/10a Td - 7=, ML HEH & it H X O
KOz, HRD-HERARERZORINE, A
B—78 266 XA 10a H7- 1 08kg, AL —T—
k 266L X% 12kg TH o 7. T O ZEFE i H
H1E lkgN/10a TH AL Z s, b 50HEER
X & DA L7FEEDIZ & A EDRINE L
mkEZ oM,

ORI FEOFIIE (BREEL, 2016)
TlE, SFEEERIIEIC, FEkFEFTO SPAD EDS
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£ 1 FEIEREROFES KT OLEEFIC RITTRE

B X {5 (SPADfE) BE HE B BARESHE
BEELAREL AR BRI H FEAE#SHE  HEH  pREUY (cm) _ (em) (&/m% (%)
% — 35266 Jim 43.0 40.9 34.0 22.8 77.7 16.6 489 81.9
A e 43.2 40. 1 32.6 23.2 76.9  16.3 509 80.5
Ao —o— R266LK M A 41. 4 39.1 32.0 20.5 74.8  16.1 492 77.8
4 Jie 41.7 37.5 30.0 19.7 73.8  16.0 468 74.7

x2 MHEEAOFESNE, NEBREREIOCZKGHAICRETEZE

R X LK ¥ o’y THE BH B TR KRB U RUB ARE
PEERAE R} e I & W % HE Eifk HE KR F 2
(kg/10a) (A/wh  Chi/n®) (g) (%) (%) (%) (%% %)
HH—35266[X A 542 540 34,117 21.7 73.9 1% 76.6  22.2 7.5 71
i 524 523 33,203 21.8 72.8 1SHP~TF  77.4  21.2 7.7 70
Az —=o— F266LK fE A 503 478 27, 949 22.0 82.2 1% 73.3  25.6 7.4 72
% it 498 483 29, 413 21.9 77.5 1%~ 2%F 73.6  25.3 7.2 74

E1) ZHKIEIIAKSY 1 5 %IRFifiE

E2) MESHREAARDBREDERT~

E3) RRCHIBINERACHIBIZRRCAII0 (2 7] (2 X 52, 0004Lh OR¥kh 77§
H4) ZROL R BE X ORI R B TM-35001 X 5 BIEE

#* 3 FEACHE A A D3 KHR L E o> SRR L IR

FE R

X NEE (%) N IY & (kg/10a) FIEZ o BEIRmk

fEELhE sk FEE Hi 8 A AR Sy B OHAEH RAE NRIRE NRINE

B K JE hi H (kg/10a)  (kg/10a)
B — 3 266X )| 1.16 1.04 0.65 6.0 9.3 11.0 5.0 0.8
A e A 1.15 1. 05 0.66 6.5 9.6 10. 7 4.2 —
A —=— F266LK  Hi 1.05 1.03 0. 62 6.1 8.7 10 3 4.2 1.2
I it 1. 00 0.97 0.56 6.2 8.3 9.2 3.0 —

HE1) REALER ONWRIY = R DN Y & — SHFEF Al NI UYL &

FE2) FEAR S DN =BT A X (23 ¢ 5 FEAE & ONIR IR & — FEAR M K O BEAE S ONTR Y &

32.5&?0:&0 ER O R DS L 722 v & H)
WrC X7 EICERPICHEREEZITH) 2L LT
w%.ﬁﬁﬁfimﬁﬂﬁﬁwx@@mmﬁ)
B, BEEL)ENEETHo b hbD
T, WINOERXE S L2REEDEE A
ERWINE N, BHSEEMME L2 L THIL
WZo%eh ol (K1, 2, 3). T/, WESHD
L@ b L7 (E2).

DLEofER» S, M (SPADE) 25HEHEfE
DFCThWEETYH, WERZoRME LIk
T AHMIERH DR R RO SN E Z LSS A
Ll olz FRIZERE—F 266 IXIC A THE@)
W o T2 AL — 2 — § 266L XD F %A D
REDHR P TH o722 L b, HELP L)%
WIGEDOHDHEAMEIREVEEZ S,

KA TRBEREOBHIZL Y, WP ZkE
o LR BT AS, FEAR o 58 ) it 1
TARPOBRRELZFD, LK ﬁ%ﬁTéﬁ
B EVH)ENH L (IR, 2013). ARz

JIE — & Jii AE &

n. 4t

74
1=
/N

IBUAZEAETHRD 72O TH

VB IR 7 FEREAE & R A RS L2 D
THICHRE T 5 LEDVH 5.
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JEAE 2 FH v 7 B B — 38 e BE R 0 S AR T B 20 &
DBEHIMICB T 5 EROMETER =2 HRE L
7o, F7o, FEOEMET LGRS LT
FERE D RN 2 s A L 72,

1. BEAFIHEKHTE R LT A IRAEE R
SIS U T A A HEREE T A Y IR R FH E R
kL 2 MR 2 Lak L, AKFR ol O3/
WCRIZT B L HLHO SR ERIEEEH
EBICEBEHRNY - RIB L. 0k
B BT LN R 2 S A
T COEBDIKRTIX, ZORHIZE
T AR EREROBLEN DN LS
FERHTH 5 REMEDTRIE S Tz

2. FEIE—SE AR E R O FEAL it O &) 3R & M
Lz h, BREEPMELL~3%
BILL 72, —7, ZToKanBIZH T 5 LR

FATHIRE Lo 7288, MAESHITE L
7 BRI AR b7z,

VvV  BIRXE

FRE IE (2002) 1EWFfEd. 4 (E OREE
41 RS (H AR T 6). 91 EE,
174.

SRR EEFM vy — (2016) ORIE #K
EoF5|E, 27pp.
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Summary

Causes of the extreme drop of leaf color level (SPAD) in the basal dressing single fertilizer
application of the paddy-rice ‘Tsuyahime’ from the panicle formation stage to the ripening
period was investigated.

And the influence of application of topdressing at ear formation or improvement of the brown
rice quality was invesutigated as measures of the drop factor of the leaf color level (SPAD) .

1. An accumulation elution pattern of manure component nitrogen of two kinds of a controlled
availability fertilizer with organic nitogen used in a land rice field in Shimane was compared
by field leaching test. As a result, it was suggested on the site that the drop of the extreme
leaf color level from approved panicle formation stage to the coming into heading stage was
caused by the difference of the elution characteristic of a controlled availability fertilizer

component nitrogen.

2. The topdressing at ear formation stage was fertilized at the time of the basal dressing single
fertilizer application. As a result, percentage of ripened grain improved, and yields increased
1 to 3 %. On the other hand, the effect on brown rice quality was not clear. However, the
inspection grade tended to slightly increase.
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RIZTH

I

LAEE I

Effects of Brown Rice Sorting Methods on Quality and Eating Quality
of Rice Produced in Shimane Prefecture

Wataru Tanaka ' and Kohei Fukuma '

I #

il

AR D 2016 4F O 7K FF V8 AF T F% (£ 17,700ha
(2017220 BMIKEZLTFR) ThY, RIEKHE
BWHISEO I L ‘a3 H 1) 1361.3%, ORI
1254%, ‘ERtdo 12242% FHEOTWD
(BRIEEERGFEME). T4, BANTIE I
BWT ‘aves ) FHAEKEOERBRIO
ZERICEDELCMEMETLTBY, —%FX
R 2015 R DY 631 % (2017.1.31 BRAKIK E
BT, WEEME), 2016 FFEEIL 622% (20181.31
BMOKEA N, WEHE) 2 E8EoTna.

ZF2T, PHHEO ‘adeh ) ofRES
fEL LT, EimmiEsEnL, ZAKOIMRSE L
IRECK O BEREEE DS EN S ORI (D,
2010) # 2012 F\Z B2 Gh AR BRI L, TEfHT
PARER> T 5,

EBREEERTEY Yy —12BITE D%
I OERERABB LU oM BB ER
30 167 % > 7V (2011 4E~ 2015 4F) 2B W
T, BATO 1.85mm O HIZ & 2 #E R o —
KHERDE87% T o 72D x LT, [~
T 19mm M H TEH L2 HE, —FkE
T 802% L ME I E L7 (BREE
t, 2015). ZORFEE BEREE CERILA T
LHT, 2018 FEDRBEE DO KRIEZ RIE L % %
Z, BRI EERHRMEGOE M) HAEEL

)

LT, :endko DIy, RERD 19mm
M H BB OE AN E ARICEY flEe O L pNRaE
SNz,

ZZTC, HHAMOELETO 1.9mm #4 B
B ZED LD DOERET -5 2552 L
xHE LT, BNOKGIFE 3 fAE O i 5l
DT RFE A OFERES L U 1.9mm 4 H Z
AEE 3 EO KISV E, EWRSHTEIC K
T RERELERML 20T, TOMELY HE
T5.

I MEROTGE

1 ERMHEHNOKEEE 3 RKEOLKKNES
T DOEELE

S AR IR B2 SE 17 (R AL A 45 X ACER & 0 2015 4F
X ‘aven ) 2797 (RHM 19,
R 8), oM’ 254 v 7N (FEiHH 16
F 7, HmLE#9), Fhabdo 244
v (CFEM 17, FiLiE#7) G769 7
U, 20164F1X ‘a>eh) 209 T (GF
b 15, LR 12), ORE 19 T
(CFiHH 13, L 6), ‘Xated o’ 244
7OV (CFHEH 15, HLRgH9) AEH70 >
TNEIWEE L7, v TV EE O B B
T 1.85mm EFIFEATH Y, 1> T IVdH72)
W42 500g Tdh - 7-.

1) BRIEESEE Y5 —
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WA O X2 oW, FH AR 100m
Aedi,  FpL AR 100m L Eo# s & L7
WAE L7247 )vid 1.85mm 8 H (kX &4k
Y 7 A MAERIRE TWSB) CHFAHE L.
MR oA, 1.8, 19, 20, 21, 22mm
BRI H BBV TRk 200g & 5 M ERE L
PWEINGENL, ToEEEAZMEL .
B, 19mmENIZ L AWICRIZB X E 4 D
1.85mm LAk 19mm KO EEE S0 05 M L
7z

F72, 185mm @ H CHFEL 29 » T h
5 200g * FFILL, Z DM 40g % 1.85mm &l
FrTvE L, KD % 19mm OHEH R (R
EEAE) TRHL2mHS 40g % £ ) 19mm
BRI T E L e En R Y v
y — (KREHWF LEKRA A4 DC-I-M5 B T
FHE L TR E R KD, K5 15% THILE L 7-.

2 1.9mm BERFHHFBRAEE 3 REOLKSH

BRESLURKRMAIEICRETZE

YRSV BB A B g (R &ty 5 7
RGQII0A) (2 X D 2000 frr ok, LEK B
L OEEARBR OMBILRZWE L 72, ZKD
Ry EERER DWH) BLUEKRMEIZA
WRIIHTEL (BB BB TM-3500) 12X 147
a7z 3MEEL. £/, FY 7 ViEH
REBREm S REWREABRIZL ) 15 L1
BUESLD 10 Be BB L 72,

BRI R & >~ ¥ — Wi

5 45 75 (2018)
I #HEHIUEE

1 BRAMTEHOKEEE 3 REBEOLXKKES
T DERE
1122015 4E B £ U7 2016 4E 0 3 A oo #7F
MOZAKKIE A Z R LTz, ZKREDO Y — 2
&, 2016 SEDFILRHD ‘T e h )’ BRBRE,
20mm L E 21mm K TH - 72, 21mm Pl E
DEEIL, P L PN FEE TH -
722016 > ORIME AR E, AL HAE
Wi 2 L\lo 72 F7219mm 2L E 20mm i
DEEIX 2016 E D ORI X, P
AHILEH L ) Eh o7z WELL ‘aved
U7 E 3 aFE O T & i D 2 ATk
Eh o7z 19mm M HERIZ X 4 1.85mm #4 H
FERNHARNEIMET L22E4E (LLF, 19mm
BHFINER &5 5) 1L, Wi - #EC
BWTH 2015 FEH2016 S L D& <, FHHO
TTveAY AL ORI BLIU ‘FhabTo
LD E o7z 1.9mm ERFIERIZERB L O
EOAE DI 22220 S F M AR L L D

B, ave s ) FFHEME oL o
WWEDOENRKEP 72, TR LT O

BLY ‘a9 TIE, FHME Bl E
DI NS o 72,

K2UZ3mMEOWHH O L KT HEL R L
72, TARTRETVINOBEIZBNTD, F
L A5 P s & 0 EE O LT & S Lo
1.85mm #8 H 5# 5] O LR THE D 1L, 2015 4F

#1  FE3mIEO A Bl O LKL E A
B2 EH A (O
FW R 7 2 EAE
2.2mmPl F+SE 2.2~2. 1mm=*=SE 2.1~2.0mm*=SE 2.0~1.9mm*=SE  1.9~1.85mm*+SE 2. lmmb 3 +SE
SLE Y SEOHE Hh 19 0.8+0.24 16.2+2.76 48.8+1.55 25.5+£2.63 8.7%x1.18 17.0%+2.97
F L 8 1.5£0.32 29.2+3.48 51.8+2.35 13.7+1.40 3.8+0.61 30.7+3.78
) S HH Hb 16 0.3+0.06 12.9+1.35 55.6+0.87 23.8+1.28 7.4+0.76 13.2+1.40
2015 SRl ’
FR L R i 9 0.8+0.21 25.4+3.15 54.04+1.39 16.0+1.77 3.8%=0.55 33.4+3.33
B RN i 17 0.6+0.15 22.1+2.58 51.840.96 19.4+1.65 6.1+0.67 22.7+2.71
B Hp L R 7 1.540.44 30.5+4.14 49.8+2.47 14.0+2.13 4.1%0.69 32.0%+4.56
Sy e B Y Yo 15 3.2%£0.61 32.8%+3.67 44.9+1.75 15.0%+2.25 4.1+0.54 36.0+4.19
) L R 12 6.5+1.22 46.0+3.00 37.1+2.60 8.4+1.33 1.9%£0.29 52.5+4.03
SEOHH Hh 13 4.240.95 41.8%2.20 42.7£2.15 8.9+0.55 2.440.31 46.0+=2.87
2016 DR . ‘ ‘ , X
Fh Ly R i 6 4.1+20.95 41.0+4.01 43.4%4.16 9.6+0.90 1.9+0.32 45.1+4.92
R TN, EOfH b 15 2.0%0.40 29.3+2.56 48.4+1.35 15.84+1.50 4.4+0.42 31.3+2.93
cf L R 9 4.240.91 40.8%3.73 41.6+3.25 10.8+1.19 2.6%+0.49 45.0%+4.56

1) 1. SEiTIENERR = A K



e - f@H KRR HEOE WS BRIEE RO B B L ORI RIT T2 31
F2  TEINEOMA O LK TR E
. VKT RLE (g) +SE
IR i ES7 S PV % - -
" 7 1. 85mmiER] 1. OmmiERl
S HY SO O 19 22.0£0.12 22.24+0.11
P L R M 8 22.9+0.27 23.0%£0.27
9015 S SEOHH MR 16 21.8%0. 15 22.0+0. 15
L R b 9 22.5+0.19 22.6+0.19
A .5+0. .7+0.
%&;U¢&>¥_ﬂﬂ 17 22.5+0.11 22.7%+0.09
AL R 7 22.9+0. 22 23.0+0. 19
a2y AR S ] 15 292.3+0.21 29.97+0.12
L R HE 12 22.7+0.19 23.1=%0. 15
RS 13 22.7+0. 20 23.0+0. 11
2016 VIR L[ 6 23.1+0.26 23.34+0.17
A .3%0. .9+0.
%2@@#&)3;_% 15 22.340.20 22.940.15
L ] HE 9 22.7+0.25 23.1%0. 15
TE) 1. THRIER 13K 5y 15 % Al
V) 2. SEIIEUERRE & KT
O ‘aTeHY H09g 2015ED ORI 7o (3, #£4)., ThooZilhrb, TKRKNE

N07g THY, ZTOMDEEEIL04g TH - 72,
19mm EHNBWT D 201540 ‘av e’
B oM dHLEH S FEBOIZKT
KEDEPRE o7z
FHHIZBWT ORME E adesn)’
(2 L C 19mm LLE 2.0mm i o KRR
FHEB LU 19mm FEHIIFPEE ML N T &5,
Mo ‘aTes) s ORI AW
FlEERIL Y 19mm BB DL K % e 5 B fi%E E,
BN T =B GohiztE2 015,
KIICWEKRICBITS ‘aven) oxk
Koy, THRE, TKEEHEGIZOWT, @ r
TIVONEER L7z, 2015 FOH v TV X
KRG A5 2016 R B L T 12% K<, THLE
7 02g ¥ <, 21mm Pl EDEIEDT 202% 1A o
7. fave s ) BV THERKGAET
TLETHREIEL LY, HEOEWZ KO
AHETT2 (KD, 1996) &My sh
TBY, SREFAELY Y TVKGTOENE E
BT ALEEDHH SO, FIE 21mm M ED
HEDZITREV, T2 FHKIBITHES
DB BV GFES, 1996) L shTBY, o
e ) OBBIIIAHYET S5 8 HOFHEUR
A3 2015 FF IS B L TREd o 72 2016 4 (HZEf
+ 14T | R%+ 09C) &, TR EH 02g o

& THREIIZEREZT DD b N7,

BRI FEDEVPEREE 3 REOL XS
HRESIUVREKMIMEICRIFTHE
FHITE FEDE DS 3 FFE O K L%
FLEAAL I B X OB R AR I RIS KT 2
WZDWTR L7z, 19mm #8 H 2 Bl o Bohi H =&
(& 1.85mm #8 H ® B L ¢, 2016 4E D
O SRE ZRELLETD, ToOR
FE 1% 2015 4E 75 2016 4RI IR THHE TH o 72
1.9mm #8 H #5 o 2L k7 F =1 1.85mm A8 H 5
IS L T, 2015 o Lo ‘a e
)7, 2016 FED ORIE HERERRT L7
1.9mm #f B 351 O FLETRL 3 % 4 k] CHe§
BE, FHHO ‘aiehy REBEX, 2016 4F
M20154E L) Eh o7z 19mm M HER o
R LR T 1.85mm M8 B E R e L T,
ETOHER, MEBIUTHTFIZBWTRREE
D, @TOERE L OREIZB W TFHMAH
IR H & D &2 o720 1.9mm 8 H 2 5 o L5
RHFILELZFERM TR T 2L, WO
- WA 2BV T 2016 SEDS 2015 4E L D & <
2016 SE DB AL IR THRE L 7252808 )
b (R4).
1.9mm 8 B #PZ X % BRI R o B

2
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F3 ATV BU DL LKA, TRHEDB X OLKRKE

1. 85mmiEE 5] 1. 9mmize B
K 25 B E4 (%
ER ks FRIE KA TRE Zkkr 2RI E B EIS (%)
%) (g) (%) (g)  22mlb 2.1~22mwm 2.0~2 Imm 1.9~2.0m 185~L9m 2 lmplk

2015 12.9  22.3 13.0 22.5 0.8 20,6 51.9  20.4 6.3 21. 4
2016 14.1  22.5 14.0 23.0 3.9 37.7  43.4 11.9 3.1 41.6

w1 ‘aveh U’ oY T ILOFEE

#4MENB L OB RGBT 2 RS O SR O HERE

i m RGE (C) B AR (C) &R (C)
I ) HET R4 i TR T R4
20154 20164  20154F 20164  20154F 20164 20154 20164 20154 20164F 20154F 20164
4 27.8 29.2 26.5 28.7 20.2 21.1 19.2 18.2 23.5 25.0 22.2 22.4
7 5 32.1 30.1 27.7 29.1 22.7 21.4 21.0 18.9 26.8 256.5 23.6 23.5
6 30.5 32.5 29.0 30.2 23.3 23.3 21.1 21. 1 27.2 27.8 24.4 24.9
1 30.6 33.5 32.3 31.2 21.6 22.5 20.0 19.8 26.1 27.5 25.4 24.7
2 33.4 34.1 32.2 31.5 23.5 22.5 20.3 19.6 27.9 27.5 24.9 24. 4
8 3 29.3 32.9 27.4 32.1 21.7 21.0 18.8 18.3 256.0 27.1 22.2 24.5
4 29.1 32.7 26.8 31.3 21.3 22.9 18.6 18.6 24.9 26.9 22.3 24.3
5 29.0 33.1 26.5 31.4 21.1 23.2 18.3 19.1 24.8 27.6 22.1 24.4
6 26.4 26.9 24.4 24.5 18.8 20. 1 16. 4 17.1 22.3 22.8 19.9 19.8
1 27.8 30.6 24.9 26.8 19.5 21.0 16. 2 18.7 23.1 25.1 20.1 22.4
9 2 23.3 28.5 20.3 26.6 18.5 20.6 16.5 17.5 20.7 23.7 18.1 21.1
3 25.0 26.3 22.7 24.5 14. 1 19.6 10.9 17.3 19.5 22.5 16. 4 20.3
4 25.2 24.3 22.5 23.0 15. 7 19.9 13. 1 17.8 20.0 21.6 16.9 19.9

#5 BPUITEOE A ERSMABOBALILE, FLERILE B L ORI R 2

37 (%) = SE 7 E0Bz (%) = SE FE# R BBL (%) * SE

§ . N -
i it o %) 1 Onm# R L SomnA 1 onmER] L SR 1. ommE ]
ate Y SEOHH i 19 60.1+2.26 63.2+2.39 6.4+0.85 5.7+0.81 4.7£0.65 4.8+0.69
Fp Ly 8 76.3+3.09 77.6+3.45 4.0+0.88 4.120.76 1.4+0.66 1.5+0.71
2015 SRl O 16 65.7+2.01 68.0+£2.00 5.8+£0.66 5.2+0.71 1.7£0.29 1.8%40.30
H L i e 9 75.8+2.21 76.24+2.50 3.4+0.52 3.24+0.54 1.1+0.41 1.2+0.48
cmir o SEOH 17 73.1%+1.33 75.8+1.20 4.0+0.33 3.840.31 0.7+0.21 0.8%+0.21
Fp L i 7 75.3+2.41 76.9+2.29 3.2+0.44 3.0%0.63 0.4+0.08 0.47+0.04
2y R 15 67.3+1.52 68.3+1.81 5.5+0.36 5.3+0.50 7.7+0.94 8.240.98
Hp i i 12 67.0£3.38 68.1+3.29 8.6+2.21 7.5+2.05 6.3+£0.87 6.5+0.77
2016 . SO 13 69.252.47 69.4%+2.34 6.5+1.20 6.7+1.18 4.2+0.75 4.7%+0.87
Fp L 6 75.1+5.03 74.8+5.09 5.3+2.34 5.54+2.41  2.5+1.30 2.94+1.28
T, O A 15 70.1+2.60 71.5+2.56 7.7+£0.99 7.4+1.10 2.3%0.53 2.4%0.59
R g 9 78.2+1.82 78.9+1.50 5.1+0.62 4.9+0.66 1.1+0.14 1.2%+0.20
) 1 EERL, FLA, EEECREI Y & BRI BIERRGQIT0ALT K 5 K2, 000k DRk b
1) 2. SEIXIE R E A KT
&, TRRENE T EEERRIRL D L 72 O ‘aveAs) ® 1.85mm #gHEE O —EK

(BB, 2013) FRE B LA TRO  WERWEL D O BIO Ehbde’
WL T > 7 BB BV CREICT YT % FHEo 7. 185mm 48 H #5055k b
UAEMENS (RH, 1) 70, B0 05F0 FabTo FRE TLOH

EAAE, TROBREGTLEEDOT Tk 2BV TH P FHEB L ) &2 o 7

KILD LA ERFRBRAFEE LR TV EE 1.9mm 8 H#H O —S K L 2015 £ D
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FRTIWRERG S E O E WD 3 5O H 7 5l
OFEWEFTIHEIC T THEIZOWTRL
7z, 19mm B HEHN O LK Y v B EH R
(DW%) 1% 1.85mm g H #EHICHE L T, i
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%, BIREBWHBENRD b2 RE (H
5, 1993) &EHTEDOBIRIZ OV THAET
LB D D,
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PWEOFE aveh) [ZhELThESvn
OO, 2015 FEDOFHHM I BT A 1.9mm 2 Il
NI 74% & & (B 1), SFHHLIZBWT D
RIS OEEXIERT AL E B2, 19mm HEH
BRI A PR ICE R SE D011, TAKEY
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DERES LU 1.9mm #4 HZEF D BIZ DWW T
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Ehorz, FHEIZBWT ORIl 13 T
e Ay 2B L T 19mm B EE
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ERNCHBE L CRREmE Y, FLEfEE
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FNLFH I BV CRIEZ [ EAEED H i
7z, 19mm A B #ERHIEAICE L TiE, #
AN X 23T & fE S 5720, HEUHATR
L RAEDBDLEPOERTH S Z & DR S
.
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Summary

We investigated the effects of brown rice grain thickness sorting methods on the brown
rice using 3 major rice varieties (‘Koshihikari’, “Tsuyahime’ , and ‘Kinumusume’) cultivated
at various altitudes in different regions of Shimane Prefecture, using 1.85 mm and 1.9 mm
screening mesh sizes. The results obtained showed the following:

1. Decreased yield ratios in plain areas at less than 100 meters altitude were higher than those
in mountainous areas exceeding 100 meters altitude. Decreased yield ratios for ‘T'suyahime’
using 1.9 mm screening mesh were lower than those for ‘Koshihikari’ in plain areas.

2. Perfect grain ratios increased milky rice kernels ratios decreased more with 1.9 mm
screening mesh than with 1.85 mm screening mesh. Top-grade rice ratios improved
substantially using 1.9 mm screening mesh in plain areas at lower than 100 meters altitude.
We propose to increase the purchase price of brown rice, when start using 1.9 mm screening
mesh to improve quality.
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Characteristics of a New Mulberry Cultivar, ‘Soraku’ with High Flavonol Content

Mari Sugiyama®, Takuya Katsube” and Akio Koyama®

I #

il

2777 (Morus spp.) \TEER D 5B £ T <
DAL TS 27 T8 (Moraceae) 7 VB DEAR
HOEEILER TH L. 7 TIZHMOKNE T
WXEBEODOfELE L CEZEREYICALED
o, IS L E I 20 TR < HREE
SNTWz, Lal, BEEOFERELDIZY
T OREEARITEOR L, ZEITEE S, 7
ZERBESNEFETRERAME o7, —FT,
T A A0S LTI TIERL, F0
MBEDOFRHFHIRILAH S I o T e o 72
RN HELFRE LT, HHEEBELTY
FIHShT& .

VAR, BRI OWTE L DAL E R
FTEICRY, AEMAO O OER &
No%p, 7 T7EOEEEICONWT, &IUHE
WHI1ER (Andallu et al, 2001 ; Evans et al,
1985 ; Kimura et al., 2007), & £ ##/E
(Naowaboot et al, 2009), 7 )V NA < —JF
FBixh%E (Kaengkhan et al., 2009 ; Niidome et
al, 2007), PulE#H; (Park et al, 2013), ¥4
#£ (Chauhan et al, 2015 Chen et al, 2013),
PUAli (Tsuduki et al, 2013) 7 L EIAALT

L OWMEND Y, TNOLRERLHK T DFFE,
AN Z X LPBRHE>OH 5 (Butt et al,
2008 ; Nakagawa, 2013; & K &, 1996). 7
7 DOEERETERL /12 B L Tl 1-deoxynojirimycin
(LT, DNJ) ok EFIEIRIEL»S L <o
NTWED 7 TEIGVHRILEDET S, 7
TEOTIRILMTITIEE R 7 7R/ 1 FICKER
L (Katsube et al., 2006 ; Naowaratwattana
et al., 2010 ; Kim and Jang, 2011 ; Choi et
al, 2013a), 2 7 HEOHERALIEMED L% %
ST TR — VELHER D — D quercetin 3-
(6-malonylglucoside) ( L T, Q3MG) (Fig 1)
T & % Z & (Katsube et al, 2006), Q3MG
13 DNJ & R 2888, > ) FE~OBRILA
MU AN X ) MAEREER AT 52 L

OH

Fig. 1. Quercetin 3-(6-malonylglucoside)(Q3MG)

a RIRE RSN £ > & —
b BAREEESERIN > & —

¢ BOZATBOR N SRR IR 7EAT (B« EIIFSER S8 B2 - AR SEBUTAR & T JER)

d A AENERTT S VN— At v & —
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‘Yonbaiseisou” ——
(4x=56)

‘Kokusou 21’
(2x=28)

‘Soraku’ (Name of strain Y4)
(3x=42)

Fig. 2. Crossbreeding history of ‘Soraku’.

(Katsube et al., 2010) 285 s Tw5b, 2
NooZ s, 7 73EIREEREEL KD S
LT PTBILE S, I QMG AEETH S
LEZOLND.

EIRETIE, WHERC 7 T OBREMICEE L,
WRZRE TR L2280 L ERGE X AL 72
WENDHSH. THITHILHHIBICBITLEHD
B, BEIRE, REAREENDELIRE
726 L, 6REENCOBEIBIE L R>TnD
(BN, 2015). AGOER L %257 TEORRE
PR E ARSI b L, MEEEAERE LT
BEWL7-HEOMNREEOLDOALR LT, Wi
WAS I E % FF 53 2 FBEL LTHERITH 5.
A, HATHEINRTWSZ 7, &F
ORI, BREDIC — W BXO IR
TEDPD BRLELoTW5DED, INHD5H
FZWIFhd A aofEEw & LT sn
B EEAE L CHBICRIKER S Wz miE
Thh, EHICL7ZHEEITKRD 5D HEREMERK
SOEHEELZEIZOVWTIE, LFLLRELRE
BEBELTCWDLEIFVWZ RV, FLlZINFET
2, ZEO7IRHEOT IR - VEBEFE
L, Q3MG &E0miEMAETHL NPT L E L
b2, SMBEIZL ) QIMG BEAMEDE K
DHRETH D Z L x5 L7z (Suglyama et al,
2013 ; BBER S, 2011). 2 2 TlE, ZFEOFE
LIEREE T CThH A T TR — )b, FEIZ Q3MG
GRAETAIERZHME LT, o EiaE
WCERBAITY, —BICEE SN Tnb 7 75
i = LDEEAEORMEELLIOT
ZOMEL@ET 5.

AR BRI EERN > 5 —, BIRARK
77—, BREBRESI L VY — LR
&0, MAATBUEAN - BEAWIZER (B
EVAIZERFEEAN R - S ERATR A
) OWMIIDb LiTo7:. REBRZETICH
T TEH KD I Wi 12 BT 4

HE TR ORI B L BT 2

I REHLUERER

B ME HE ORE%E Fig 212R L7
2007 VAT o727 TR — VERO LB
B ok (Sugiyama et al, 2013) #= b & 12,
Q3MG &EOEmW 4 f5Eo  TUETE 2T
B, 28k EEE20E EBBIEZEL
7o, WSRAELE, SRATBUE N B &R
BTy — Ny (B BSIWEZER S N Rk
BEREBATR AR 2oz AFL,
2008 4 1 HICBRE BRI+~ & — (LT,
by —) TEAMORIZEIKRL., KB
T T RBFIEE Y7 —12BWT, F2KE
WL DR L, ARERE, NEREITSR
ELTEE R LET L (DT, WiLEg) 8L O

BT, KEEY) CBWTEBLZ A
TRREBIIBWCHRAE L 28 ERMEERE W T
NILRZEZATV, [F4E 4 BB N30k FEAE
208 ik % 5 A T v 7 —@EGICEM L&
B L 72 1% Q3MG & % 48R 12 F2 4 20 4R % 5
P L7z 2009 4E 5 F 12 1 kEH L 72 20 1A %
BERICL)MEL, WLEG~EMmL7Z. [
12, QMG & B L OUBIEHFEZ EIEIC 2 Kk
B ZATV 1 RGEIR 20 280 © 2 Ak L 72
IR L 72 2 /4001 2010 45, PR, BEE R
0L, KEMBG~EM Lz Sl
&1 AEFERFL, 2011 4F, 2012 4RI EME % R
TLUALERM Y4 @KL ZOFLERH
Y4 1320134 4 B, iEG B (29 5L
&L THNIATBUE N BEA Y& IR ZeA (B
E S IFFEBAFE N R - an i E R A e
Be) IR CRENRICHED & ST A
vy, 2015 4F 6 B IS an il B gk (ol 5 i 7o
24359) Eh7-.
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Grafting (January)

Pregerminated seed
(May)

Hearing treatment

Fruiting (April)

Fig. 3. Crossing method to used grafting of mulberry.

I fFMRE

1. MBS LUFHE
1) M

HEREHCW-ZRF % Fig 312587,
2008 4F- 2 HICHEEARL - A LGR=ET
FIAESE 3 HICKRE L7z, 4 ISR L 728+
ZEFHS A 12 HIZ6 cm ARy ML /2.
46 H 18 H, EAEWEZ Y ¥ —M%IZHRM 1
m, PR 50 cm CTEM L 72, 20094E5 A, 1k
BEEAZBEIARCL DL, WILERICE
S5ARZMEM 1m, #RM 50 cm TEM L, 2 KK
W L 72, 201045 B, 2 RBIR M &
ERICEDBGE L, REBIC1IX 7k x 4 8
= 28¥D 3 AL 5 X912, BERM 15 m, &
M50 cm CxEME L7z, 14EMBRZER L 25,
2011 4F 2 6 WEFAAICHE L2, B EAMW I,
WIS EEARE, 30CHA v FaR—%—T
1B A ALER SRl L 72, B e o s
HEHILZ T O— BB B T U

2) BWEHE

A, IEFAI 2011 4, 2012 4E124E
2R 7HB I BT, 1X3IELK 10 kR
THWTUTo 20 g — W CEE
$2155 & L7z FUEHRAR, sfEsesitE
WA () 1Tto 7z, EFREIEOK
B2 72, iR 8iy o 288 20 & 5,
EERIIIMOELH» S EERNE TEENE
NWHELZ. B, HFEOREIIRERSD
Fewar 5 1/3 O SAALE 5 EALCTITV,
Ml 39 2 5 8 % HlE L € 0PI TRe
7o, WEHFAEZ, 1T LICEBEDOEIRIC X
DATo 72 BiSRDBIRMLE L, ThEhokiE
F2ZE L EREOKIZ ] ~ 2 BEEIFED L9
DARIZRRE L7, BigGm a2 WmEs, RL 78K
FOELZZSEVHELZNE L. EHIEE,
WEE L OBEEPOMELTIWTHEE L.

3) K99
Q3MG FHTICKE L, EHDOHF > T v 7,
t v — [l Tl 200849 H 4 H, 2009 4F

e e e ®
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9H 18 H, wilE ¥ CTix20094£9 A 11 H,
2010 4F 10 A 13 H, K E ¥ T i 2010 4F 10
H 19 H, 2011 47 A 13 H, 2011 4 10 A 20
H, 201247 H 25 H, 201249 H 25 HIZAT >
7o, BHIZENZTNOREREDOEAREMSE
D) LROEVEDNS T 3BERL 72, A3
12 60C T 36~ 48, ¥Rt (SANYO
# CONVECTION OVEN) T#Jasz# L, 3
U4 — (IWATANI 4L # MILLSER 700G) T
WML, ML 2 7EE 100 mg = L,
10 ml ®60% =% J —)v (FIGHEE) =iz,
30C C3EEMIRE 9 L7z1&, 10,000 g T 545
WO EEL, EEAX 4L umORA T LY
7 4 )% — (ADVANTEC #L#) <k L
YTNVEL QQMGERIELDHETHT TR
J — )VoOEEIL Waters 413 HPLC, Alliance
Separations Module 2695, & H %5 Photodiode
Array Detector 2996 & T, 7 J A wakosil-
T 5CI8 RS (250 x 46 mm) (FEHiZE), BH)
JE01% X8 (FHIA4T7 A7) &L 20% T
b= PUV (FGHEE), W& 1 ml/min, 7
J AW 40C, M & 370 nm, DT
1107z BRHEFIVF > (HOGHEE), £ V7
PRV, TANIA) Y (TFav) 3
A L, kaempferol 3- (6-rhamnosylglucoside)
(BLF, K3RG), Q3MG, kaempferol 3- (6-
malonylglucoside) (LLF, K3MG) i EZh <
7 ) ENSFEF L (Katsube 5, 2006) v 7z,

4) ZeaHHE

gutt REREEIC0E, oSS & PRI L 72k 0
HHPHER L TEY | mmBEEORERESL AW
THEEER (5 =)V FER=3:1 v/v)
21 REERIE L, 2 OREEREZ KICER L 72,
WIZ 58T @ IN MR T 6 7 MILEE L, FEEKEE
L7z, MLORLFEICEDATIA NI T ALET
Ml & e S B 72, FERA VA o THREL
BHA S THRIZE L 72

5) #EtniE

7= 8 OfEFHLE IR EHLE Y 7 F Y T
JMP (ver90) SAS Institute Japan % F \» T
1To72. F— %1% Tukey DL HILBMED &
O Student @ t MELZ X O AT L7z

Fig. 4. Chromosome of ‘Soraku’.

2. AERRBLIUEE
1) a8k

EE O RREREICE T S R EHL
DM % Fig. 4 12”7, REFEHD 20 =42
TXREMAGDELPLIEE IR LS
D, 3fHETHDZ DR INT.

2) FRES LB

Table 1, Table 2 IZFNZNIREMFFE, £
BREORERLZR L BE duorvuk
(Morus multicaulis Perr.) 1Z2J& L, BEIZIRLE
CTdho7(Fig 5). &3 —/# BLU'H
FE215 LW KREL, RMEBTE=AFEZE
L, BEIPITENICE Y (Fig 6). BIZFIX
WERE2F LWL W LEBEED
[F] THotz. Bomivit — /7@ Lo
PIZE L [RRF] Thote, LT —
WL LTRSS BB D S o 7205,
HiHuE — W, EERE 1S LRSS
%<, FHEOESIE — i L HAREL
[E]TH o7z (Table 2). ORI —
& OEERE 22T oMol BEOmIZIKE
iR L7 HEEE — 7 LhRReEL
[E] (Table 2), ¥EOFEAZIL [R T HE]
ThHol. BIUNAAPIEY, KAWL —
JHE X0 Anwvay EERE2G LDEL
0~4MREL, TOXRITED» -7 (Figh).
FEORXEIF ERERE2 T LHASI0R —
W LHEBEEO [, B~ &
FMRBETH- /2. FEmiE — M "ERE
215 Lhgdgikar2L, ki —
WOEERE2 S ofT [R5, FEHIX
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Fig.5. Form of shoot-cut training of ‘Soraku’.

‘Soraku’ ‘Ichinose’
Fig. 6. Winter bud shape of ‘Soraku’ and ‘Ichinose’.

Fig.7. Leafblade of ‘Soraku’ and ‘Ichinose’
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Fig. 8. Flower and fruit of “‘Soraku’.
A: flower, B: fruit

Fig. 9. Sprouting of axillary buds after the
ceasing in shoot elongation
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Table 3. Bionomic characteristics

Time of ceasing

Rooting activity Cold hardiness

Cultiver Tree: vigor ~ Branch: sprounting Regeneration in shoot . .
. m cutting
elongation
Soraku medium late medium early low medium
. . . . . . weak to
Ichinose medium late medium medium medium to high .
medium
. . kt kt
Kokusou 21 medium medium weakto late low wearcto
medium medium
. Resistance to . Resistance to  Plant: pluckin .
. Lodging Resistance to . P & Leaf Time of
Cultiver . Pseudomonas . Phyllactinia harvest for .
resistance . . dwarf disease . stiffening
syringae pv. mori moricola leaves
Soraku weak to medium  weak to medium medium medium easy medium
Ichinose weak weak medium medium easy medium
Kokusou 21 strong strong medium medium easy medium

[ 26 [RRoM ] O THEMEZ A 0o 72
EHORESIZ —/# LVEL ERE2L S
EFABED [RRE] Thol. fEMEIZMENET
HY, HKT —/# LRMULPERETH-
7z (Fig. 8A). F7z, HFEiI/h&s< (Fig 8B),
SERDIOMEFIZITEAEHRTET, £<
DRFEEIHAENCTET L2,

Table 3 IZAREMREL R L2, BEIE —
W, CERE20EF LREEED [ HHP
DEEFIL EERE21 T LR EL —
WL REED [WE| Thorz FRFENI
EEE2E L M LFEBEEO
(], HGEoEEIEE — W EEE
2195 XDREDpof HLAOEMREL —
XD 7s eRiIAREE o,
ZH 215 BIRREE] THLrOIIx L, B
IHRETH -7 T2, REBSEDS B
BEWIZb»hbod, M — i (2
AL Hh ol FERIZL BBERIEEL —
XA BT 8 XD s
[RR55] Thorz. MERMEIE EZRE 215
LD 72D — W XD EDTHERD o 7.
7 AL, HEIEMR IR OFE DR b b D
DEFOREEIL — /¥ LB Tho7. T2,

BB A I A Ao CERIR O SSE
BROONL ol FEOZEIY IE —
EEHE 215 LAROBRECTH 72 B
W37 AL CoREIMIC, ik ) L3I
PRI L ) —EBCHER SN (Fig. 9). ZoH
S, HIGETLIELIEA S NS 7 7 Ha M
WCEBHEESOELT /I 7T M AF <N
IOMEICLL DL EADLNT, FERIZH
LTI\ 2S, FEHEID R W20 @EHK
FAIERE R W E Bbhr:.

3) EH

Table 4 IZINERAEDOHKREZR L. £Z&
X7 AOEHIPHET EE O — W K
&L kRl F72, EHERHE220 S, MUK
Z LT B oNEREEWERIC
holz. FERL2012FE9 KB E BE
— M X% (Table 4), “BE OLE
HiEEmwEEZ 5N —), EEESIE —
JHE Ao 228, S B o
DORESE — V7 ERELDPoDDOD,
HMESAEBEICEDP 72 (Table 2) 2 &, “—
JHE OBSEOKENLT0 cm Td o 72Dk
L B 13189 cm & 1% KETHEICKD >
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Table 4. Leaf yield at harvesting

(g/stock) (g/stock) (g/stock) (%)

Soraku 1253 +214 405 +£50 848 + 182 67

22111}; Ichinose 918 +202 263 +77 655 +130 72
Significance” . ok % _

Soraku 1007 + 96 257 +£51 750 + 88 74

O;:)(;I;er Ichinose 952 +85 275 +65 677 =82 71
Significance n.s. n.s. * -

Soraku 1336 + 130 438 +64 898 + 84 67

2J(1)11y2 Ichinose 1065 + 189 283 +78 781 + 126 74
Significance Hok ok * -

Soraku 911 + 105 257 £33 654 +74 72

Sepztgi;ber Tchinose 925 + 163 207 +42 738 +123 78
Significance n.s. ** n.s. -

Shooty weight” Stem weight Leaf yeild” Leaf/étem

Cultiver ratio

(g/stock) (g/stock) (g/stock) (%)

Soraku 988 +235a 390 + 14 670 &+ 57 63

Kokusou 21 766 + 260 ab 283 +32 583 + 145 67
Yonbaiseisou 361 +75b 120 + 14 250 + 28 68
Significance” ok n.s. n.s. -

“ Shoot includes the stem and leaves.

Y Leaf'yield was defined as leaf weight, which was calculated by subtracting the stem weight without leaves from

the total shoot weight with leaves.

* Significance (Student’s t-test): n.s., non-significant (P > 0.05); *, P < 0.05; **, P <0.01.
¥ The same lowercase letters indicate no significant difference assessing by Tukey’s test. Significance: n.s., non-
significant (P > 0.05); **, P < 0.01.

Upper column: Data were expressed as means =
Lower column: Data were expressed as means

in September 2009.

2 EDNERTH S LM SNz 612, B
A OITEHEERDS — /W L VEDPo7H,
CHIIREBSERENE S, THEAOHEAR
Zhl &R LR, EEISBREINZL DL

I+

Bbh/:, BEIESNEIZHEE

S.D. (n=30) measured at Onuki, Sakurae-cho, Gotsu City.
S.D. (n = 5) measured at Ichiyama, Sakurae-cho, Gotsu City

T 57280,
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T&bLERALNT.
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Fig. 10. Frequency distribution of quercetin 3-(6-malonylglucoside) (Q3MG) content in

Fig. 11.

Q3MG content (%)

Fig. 12.

Number of samples
obtained by cross-breeding
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2008 (first year) and 2009 (second year) .

A circle indicates each offspring obtained by crossing ‘Yonbaiseisou’ and
‘Kokusou 21°. Asterisk indicate signigicant at P < 0.01.
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Q3MG content in mulberry leaves comparing with ‘Kokusou 21°z as a
reference standard.

“The Q3MG content was averaged after converting the data, by setting Q3MG
content of ‘Kokusou 21” as a standard value (100%). Locations and years of
sampling leaves of each mulberry cultivar were as follows: ‘Soraku’, ‘Kokusou
21°, and ‘Yonbaiseisou’ at the Experiment Field of Shimane Agricultural
Technology Center in 2008-2009; ‘Soraku’, “Kokusou 21°, and Y onbaiseisou’
at the Ichiyama, Sakurae-cho, Gotsu in 2009-2010; ‘Soraku’, ‘Kokusou 21°,
“Yonbaiseisou’; ‘Ichinose’ at the Onuki, Sakurae-cho, Gotsu in 2010-2012. The
same lowercase letters indicate no significant difference assessing by Tukey’s
test (P <0.05).

& Rutin BQ3MG  :Astragalin - #K3MG

@ Isoquercitrin

Ichinose

Yonbaiseisou P 59f ]
l I l

| | i i
0% 20% 40% 60% 80% 100%

Fig. 13.  Composition of flavonol glycosides in mulberry leaves of 4 cultivars.
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Summary

The benefits of functional components of mulberry (Morus alba L.) leaves have been
attracting the attention of the health food industry, with an increasing market demand. To
more effectively obtain high mulberry leaf yield and high levels of functional components,
various factors were investigated including crossbreeding of mulberry cultivars to obtain
high levels of flavonol glycosides as target components. Crossbreeding was conducted using
‘Yonbaiseisou (tetraploid) ’ as a seedling parent and ‘Kokusou 21 (diploid) ' as a pollen parent,
and a new triploid cultivar ‘Soraku’ was obtained. Component analysis of leaves of 4 cultivars
showed ‘Soraku’ to have 14 times higher content of quercetin 3- (6-malonylglucoside) (Q3MG)
and greater leaf yield compared with ‘Ichinose’ which has been most commonly cultivated
as silkworm feed. ‘Soraku’ is considered a promising mulberry plant to obtain leaves with
high flavonol contents, though cultivation of ‘Soraku’ should be carefully managed considering
optimum solar radiation, nitrogen fertilizer, and harvest timing. Registration of ‘Soraku’ as a
new variety was applied in April 2013, and was granted as a new variety in 2015.
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