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Effect for Yielding Ability and Operating Performance of the Down-cut Method of Rotary Tilling, Ridge-
making and Seeding in Crop Rotation Systems for Paddy Fields

Masaharu AOKI, Takanori OOKUBO, Manabu TSUCHIY A, Takayoshi UEHARA,
Kiyoshi OKAMOTO and Satoshi HOSONO

Abstract

In the case of using the tilling simultaneous ridges-making seeder which has 220cm down-cut rotary, the width
of the high ridge becomes wider, the its inter-row space was equal, and the its height tend to be low, compare to
up-cut rotary. On surface soil, the soil pulverization rate which used 220cm down-cut rotary was lower than up-
cut method of rotary tilling, higher than down-cut method of rotary tilling. Down-cut method of rotary tilling,
ridge-making and seeding was alleviated wet injury damage by changes like an up-cut method of rotary tilling,
ridge-making and seeding. This effect continued through the whole for the growth period. The establishment and

yield of buckwheat, soybean, and wheat was increased. And the capacity of operation sequence putting together a

basal tillage of the chisel plowing was same level as down-cut method of rotary tilling and seeding.
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Ridge-making and seeding by down-cut rotary tiller, buckwheat, soybean, wheat
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HEH aLX  2015/11/3 ZBER7 £ 46.4~50.1 8 29 8 25 9 17
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=& BT BIT ATEHBIZOWT, UFICX Vg
117~
1 AR EE M OME SRR =R

FRBRIE K O FREE A T2 S ORI, 56 2 XIS
TRTHAKHAE, BEEROR S, oS TR
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H3RK ZETEGIZE T D kO,

FWRAEE R A K H: 1 W% 2 A ) S
(cm) (cm) (cm)
20142 A% FABAEE  192.6 £ 4.5 52.4 = 4.5 —
<P PERE  181.2 +£10.4 52.2 =11.9 —
2015+ 2 A% FBAEE  202.3 £ 4.7 48.2 + 6.5 16.5 £2.1
SEPERE  175.0 +£15.1 41.4 += 7.4 15.8 =2.5
2015- 4% 4 X #ERF%  205.6 = 8.5 41.7 = 8.2 14.2 +1.8
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S A XTIHED - T

BEEOMETR1T, 0~bem IBEIZRBW T2 AX T
T L D m<, I AFROH A XTIl d v K0
T 7. 5~10cm PREEIZIBTIT = LF TR
PR OB T & 0 | <, A A CIHRVMEATh - 72 (5F
43R) .

FRFEHRICAW-T AT 7 U OBEBEERT, =4
¥ 0.67Tha/h, %1 AT 0.76ha/h T, 1BfTu—x 1 &
R AFT 108%, #A AT 205% &Lz, Bk
F % = R FE O B EE Sl 3 /E% T 0.31~0.38ha/h
L0, XHBHIZEE R AR O A X T 200~206%

CHEINL, 1BITRSICEER 3 /BT 78~94% L LT-
(FE5H) .
2 HOKS, 1EMOEE R OILE

THOK G OWRIE, XA XNEEE 3K, 2 AFXEEH
4PNR LT, ZA ZHETO 10em EED pF 1%, 8 H
tALIE D A KBS 30mm P EDRERN 2 Fr & 38k
B O HREE D pF EAY 1.5~2.8 OFiiH T, #RI 3okt
HRBEIC AR THOR MR MR Ch o7z, 7T A FAIND
8 AR ZFREMEITHED pF fEIX 1.5 LT Th o7z 72
B, 66mm OFKENH-7- 8 H 17 HERITOHHEIK
OB T, 8 A 15 BIZFIToxik & L CES4A
AR EATSTZBETH D, a LXETO KRS

1%, ABHIMZE U CEITH CIRImEE R Th o 7223,
SRR N O FREE CIRZB OZE IR E WS O DOIEFTHEIC
e pF T < HES Lz, IBEZ 20\ B O
11 AR, B 1~2 H O 5em EE KON 10cm £
TEOMEMHIRLS, 15em FE TIIHA LM EmI - T,

HEMEO WL HENL, I AX T TR 2 »4E
& B IRIFREE, 2015 AEOXIRIZ b~ D e o 72 (55 6 )
B ATV R LB S Tl ok & [RIRREE T, 181 ThE
(CHAE T2, ZERIERS CIE 3 SRR & b [FIFRE 72~ 72

GE T3 . Y NTIHEI TR~ 2o 72 (B8 F) .
T LFTIE 2014 FFEITET TR A GBR TEA RIS
D3 90 At b7p <, FEEIER 120 A/nd% s~ 1228, F
FEK TR I B IR) > T2, 2015 AT IXIEST
TN b~ R O PR A RIS N RIS, FOn
100 A/t LA ED ooy, THIEITR 2g @, %
HI3HK) 8kgla mio7z (BE6EK) . XA AT, LEW
BT DR OREL, EhiE, TIZmEIIcREC
oMK 7273, 1B TR CHE - E IR 4kgla H72 >
7o, ZEURIEYS CII AR CRIERIZICEIR L, 1BITHOF
PRERERRE <, IBITHED TR R O ED GBS O
KRR Z b o 7o, T EITH 8kgla K -7 (55
THR) . INTIIEB R ONEIZENA LN DT GF
8%) .

F6X I LAXOAEFKROCULE.
W45 AE vk RE AR 1 A% ik & Ailf BE ®ilk K& TEE Tk B
FRVASY - X EXK
B/ ) R/ m) (em) OR/nt) (kg/a) (kg/a) (g)
TR 2014 ABRE 172 *+ 16.6 224 4.0 78 777 144.4 62.2 = 11.4 42. 4
EiTHE 165 + 8.7 316 3.5 74 655 152.2 64.0 + 13.6 42. 4
LB 2015 RBRAE 137 = 8.7 233 3.5 63 297 112.5 43.4 £ 5.4 40.4
xPRERE 182 = 7.5 250 4.0 61 239 117.0 44.5 + 4.9 40.9
1BITH% 139 =+ 17.0 221 3.5 60 400 91.8 36.7 &+ 10.7 38.3
FE T AR A R
BIFH A RXOAET KR OILE.
@G FEwR EEE 2% FTER B K K £E TEEH SR A
EERVASY ', S 3K
(&4 / nt) (cm) G/ (8 (kg/a) (kg/a) (g)
=B 2015 RERHE 38.3 £5.0 87 2.2 24.5 93.2 41.6 29.5
XHHERE 40.2 £1.0 83 2.8 37.7 95.5 47.9 30. 6
BIT7A% 30.2 £0.0 79 2.4 29.6  84.7 37.9 31. 6
Y 2015 HERfE 28.6 £8.9 84 0.9 18.2 93.9 36.9 £9.0 37.8
XITHEHE 31.5 +3.2 86 1.7 20.4 79.2 36.6 =£5.3 36.0
1EBF7H% 33.3 +0.8 91 1.2 14.4 124.8 28.0 +4.6 36.4
T I R R L AR
Fi8sk YV NOAEF KON E.
Wiy R R 33 [ % B EFE O OYME F—-W 4&E T-EE  ThE
ERVASE ik @ADL oAk
i 44/ ') (cm) awi/fme  (Hfi) s/ (kg/a) (kg/a) (g)
ZaBr 2015 BRAE  81.1 =5.4 110  10.1 5.9 2.9 39.3 8.2*0.6 29.3
1EfTHE 105.4 +4.4 109 10.1 6.3 3.4 36.3 9.0 +2.0 27.9
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% =

RTFRREZ R =8E O AURIREROT CRERIC 1T DRSS
R, #A AT O E OO 72 D1 50cm
FEENET D (FAD 2012) . AFBRICIST DBk
BEPEZRRNIE 41~52em T (3% , #bs LoOEMMAE
HT5EBZ DN, Rl C RS A
W< T H70IIE, IV OSSN BN ENEET
HD. FEEOFEAEFRT 220em OO AE & ECKIH:
g & DFE, ABHEIT 14~27cm, *IFEEEIT 20~45cm
THY, MBI TR 2AE CTh-oT-. £7-, 2015
Fa AFX T, BRI S RBEOUCR RS 27cm
OO, FEFERFO TEEEKREDEK 48% (B 4R) L&
W2, BRI DOBBL AR+ ThoTzZ &icdk b &
Bz D HEOKGBEOERIFIC W CRERFE DRI
FEEEAMEN CODEIERIE, o S Eiim» MBS 50D
MSTHHCdo 2 DITKREL, SRS AR K OV Z iR
SRR E LR A g L (B 11X |, SEEEEED
{ERRER Y OBEE (L SN R E B2 Hib.

— 5, REFEREO THEE KN 33% Th 7= 2015 4
HA RZFT 27RO S 13K 1dem &, xEEEIC
A<, FRFEIRFD THESKEEN 26.9% DHZERIETH
572 2015 Y NEFIETH -T2, DT b, HER
Homhm S, I b~ CII R 7223,
THEOEIKREFD 30%FRELL N IZHEE U 7= 5 Tl <
RAMEAN D Z LR L TCWA, KE U CERRTHE
ELDIRFH 2 FHE | TR A SR H D LB 2
Sy

7z, IR Ve — TR T TR b
FEASEY GRJIT2006) . RBRES T IREE 1 0 B D
MRS D 2 EDVEE SN, AR CILiEioE
A L Dt 21T o 72720, #EFEIC L D7 N E
{IpolebBZ NS, —MIC, HERBOWTE1E
UNEERIERPE L 22570, ekl CHRr O 350Kk 5y
DRV E IR T 2. Ky Ltk e o
BRI DWW & ST 25T 5.

RTPEOIEERERIY, FRFHE AT\ — T
(B THED AR 220cm 45Tl 1. 5~2ha/ A FE OFERE
PYETRETC (K1 2008) , SERTHHEL 21T 5 & AEEHEE A )
ETED (FHFAS 212) Z EBIEERERDM B
W5, AEEE OB EERT, R~ 2 fF
PLEHEIN L7228, 1B TREICHE A 1~2 BT L7 (5
£) . —F, FEEHEICTF LT T TR O RAIER
0.7ha/h &, B —#2 U ZHW=8E0 0. 37~0. 62ha/h 12
AL TEoTz (58 . #oT, FELTT

T X D ERTHHL & R X ARRREEEARIE, A<
Wk LD —4 VXD FRHHT &8 T L 58
FRVESEMRIIVEZERERD A .

2 AFVECRT D EHKNE, AFHIN A8 Ui
MCTho7z GB4AK) . ZIUIARBESE B R% 3 4
HOT= DKM @ -T2 &, SRS X HHEk R
AR5y T o722 &, 20mm FEEED H K B Wrigit
o=z itk neEZIBND. 29 Li=F&MHizkBn
T, #BEO pF Y, WO TEREICBOTHE
TSI HENE<HES LT, $72, 2B O 2015 4
aLF (R ROFA X (E 73, FRESD 2015
AL (TR TlL, RO FEZEIMEI TR
NEoT. U, kLY T A L CH ARSI
WTH RIS (B3 K, 4 X)) &REROEMEE
THY, WERERIZL D EE 2 B 11D (2015)
VX, TESRMEOBINT CIZ X DIBERRE HZR A5 10cm R
DIRFHFEDART K OSSR OIfillc & 5 T38RO
UEEIC L D EHE L Q0D AR O SE R R X,
RO HEEE KR L OHHK Sy OHERE ) HIBEAIE T
Holza AXVEIEITD 5~10cm RE ORI MEFT
BEX v mMERITHY (B4 , 10em FEOTHIK
SIUKIIRE L FRRCHER, (GB4IX) L7, ZoZ lidm
—& U HNFE RS 00, 1A (20156) 2R 5xf
TR & AR BRI SGEO I RIC L D B2 DD,
F7o, BEOREL L CHENBEOBD DR H DD, Ak
HEOENIHIL, BT R a AXFTHEEE (6% ,
KA A CIFLZERES Cldm <, R Tl
o TR . £, WSO TEEIE TR
2015 FFZZEF S COa LXK (F6K) , MESTHF
A X TEhoTz BET7F) . —F, RO = AX KO
KA ROESEHELONEREIL, IR & RSV
fHmChoT- (F6FK, HTHR . 2O LiL, @8I T
(& AEF A E R U ERERIC L D EE XD
DM, A%, FHEMRENNETHS.

HHOKy OB IE/F Y, IEOEEEY Tl pF1.5
FREEDND pF2.8 FUE (B D 2010) & &h, TiE2Ick
D HA RO KBGO B 22T pF2.8 TH D (i
2012) . XA AVETO 10em %, HEARESMFTO = L
FYECTOMALBECIBNT, FEREO KT IET T
(AR IEREIA CTh 72, —F, ZA AOB{EMETT
»5 8 H k), arXoMFEED 5 APLIEIZIE,
PR N O EEE & b ICRE2 30N pF fE7 3.0 LA
EE7pn, XA XK LFED bem BE (34X C)
TUE, RTPRREIC e ~GRBR D HHOK A AME < HERS L 7=,
T, THOKGNBIHIHER Uiz 2014 F 2287 [l 0
I AFXTIE, B, BT S BICFEEOEN RS
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T (5F 63 , FEMEm CHERS L7- 2015 4F22H [
DY 3Tl AR, 1EITHE S IS TFIEROETRLS,
IV T Okgla FREEIC & B E o7 (8% . EREOIR
PUCIL, AFECITIEERBcH D 4 A TE~5 A
ALK, A ZAETIIBERIRT%R CHD T A TA~8
AW R RIS e A N B B WAL TS
2 R DHER ORI, ORI 2RI L7z AKDR)
BIZOW TS DI T 5.

TR (2016) 1%, =AF, ¥4 X, Y MEZBITLT
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Rice Cultivation Characteristics of High Density Seedings in Nursery Boxes, Transplant Accuracy and Reduce

Seedling Box

Yasushi UEHARA, Masaharu AOKI, Satoshi HOSONO, Tetsushi NAKAZAWA, Tsutomu MORIMOTO,
Manabu TUCHIYA, Satomi OKUDE, Shota MARUY AMA and Nagao SAKAI

Abstract

We investigated high density seedings which was performed with 250g seeding per a box. For high yielding rice
"Hokuriku 193", high density seedlings with a seedling raising period of 7 days were examined. Leaf age and
aboveground dry weight of aboveground on rice planeached the same level as the target seedling quality, but the
growth was small compared with the middle seedling of the control, the high density seedings had a small total
number of pods, a high ripening rate, and the brown rice weight was 87.1 kg / a, which was 6% less. In the hand
planted experiment, the seedling quality of the high density seedings using “Koshihikari” was lower in leaf age,
shorter plant height and lighter dry matter weight than young seedlings with almost the same seedling days. The
growth, yield and quality of high density seedings in paddy field were similar to those of young seedlings. In a
comparative test of planting densities of 18 and 15 stock/m2, using “Koshihikari”, the seed weight was low at 15
stock/m2, and there was no difference in growth and quality. Using “Koshihikari”, we examined the practicality
of high density seedings using existing sowing machines and rice transplanters that are not compatible with high
density seedings sowing seedlings in Meissei Misato Azumino City. The high density seedings had a seedling
period of 21 days, and seedlings with 2.3 leaves and a plant height of 16.1 cm were obtained.The above ground
dry matter was lighter than young seedlings. There was no difference in the stock removal rate of seedlings with
high density seedings. Growth in paddy field was 1 day at heading time and 2 days at maturity time compared to
young seedlings, but there was no difference in culm length, ear length, and number of ears, but there was no
difference in brown rice weight, there was no difference in grain yield or brown rice protein content. We examined
the practicality of high density seedings with planting densities of 18 and 15 stock/m?. There was no difference in
the rate of stock loss due to planting density. The number of seedling boxes used per 10a is 11.6 boxes at a planting
density of 18 stock/mi and 7.1 boxes at 15 stock/nt, compared to 14.2 seedlings with a planting density of 18
stock/ni. These results suggest that high-density sowing seedlings are a labor-saving, low-cost, and practical
cultivation method.

Key Words : High density seedings in nursery boxes, Koshihikari, Low cost, Reduce seedling box Transplant
accuracy
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BE T, HEHICRWT, 1 M7 0 iR 20
&, BOL BEE, M EmEEIIS Y (B)I11975) , B
MEENEED &, EhOERILES, Fo3E,
R EORINI NS 725 (18)111976) & Ehb.
ARIORER TG [FRRME B DAL, B RS | HE
m e, B R0, M B EI NS < o
7= GETER, H13EK) .

51 EH R EI OmRIC L 0 R L, #Ekifo
WESERZIET S (REFIL2019d) . AEIORERTIL,
S EERRRE R TS | FEMRAHER (T HE TR
WbV GETR, H13K) , SEEREHEE CIIREHO
REEHNLVEETHDL LB LN

BANTTHREY 72 O ORI, SRR CHES &
DEVMEAT (7, $ 13K, ZIUIFEEENEN
o EEZ LN



SEORERTIE, 5 AR OEEHOFE T,
HENE TR & HERE A O - A R RS 1 O B i
1%, 16~21 HCh-o7= 6K, H12K) . BEHPO
BlE2ClE, ZOHIMIT, MO B (REFIR 2019b) O3E
b, BOL, M R E RO, BRI SED AL VL— |k
< v hEEHEHRETEZZ LD, HWIEARER A TH-
eEZ DN, UL, BEITESRORRIZE VE
9252 Enh, Bl BIFAL ETHOREY THD.
Fio, AEORBRTIY, EEERERIY, ARHTOMES
DENFEEIIBIEL SR -2 2 &b, ERRZE
BRI N B BT

e EERRRR S OB ROV T, FHBELARIT (2007,
2007b) 1%, ~ v MREED BARRE, s OEEP1ED-80
(TR ORI E, T, AT A TOT—LE
B ETOAIMUAR R L QD &b, 1B
& DEFERARBEN R R L TR Y GHERERITF 2007¢),
AL COREE G K DAL D KI8Tz
DEBDEERRFFETHDL LB LS.

2) Taveh V) &R EE R OB

SRR R T AR 2 T, SRBR AT
ofc. RERTIZIT 2 HAEEERERD 2018 FOXRIE
FIL10% % BTz GB 19K 235, ZIUuIHERZROIX
G0, AR —H B2 D T L ENER SR L
7o KRR 2 D8OV TS, EERRD
72N T, 5% 10. T%DREEFE T HIEIT & IO ELFF
Hd (A - 587 2016) & OWERH Y, BFIKET
TRNRIRITUL E A~ DB D 72N T & DRI SFU T
%. ARl CIRE R RITBIEE S Ve o7 2 &y
5, ZOREDKERONE~DBEIIDI2NEZZ 5
i,

AR S 72 O OB A & RRRDOBIR (5 2 [X)
TlE, WEAAED 4 A/ B% TR D & KRR E £ o7z,
Ko T, FEFAE 4 RARLL LA MR 5D Z & D3RR
PS5 —FEEBE 2 b,

PR X 1% OREHESN T, s EERR RS CHES L 0 S0
LTV 16 R) D, R, BiR, IENA S
Niinol=Z Enb, EBE~OEBEINSWEEZ BR
7=

3) TavehV) ZRAWEEERRELN OAHTOA
B, & SEICONT

HRERAAIT 77 2016 4F, 2017 4F, 2018 4RI T G0EM
KRELEpo7, 2070, %< OFEEB THIKMZE
BROBNT B8E, HIE, H10EK, FH11H) .

PEERBRIENORERL, THEX LY, ZEFTTO
AR, s R AR O R A Tz, R
it % OFRBRIE, KikIFe <, FAAEIIT RT3 AR/MKT
BV, WAREOHEBDIXHLHOE VDR,

JEFERBRIGORERCIY, =R 2 X DB ARED
RN 3 AERI O CTHERT LV 0.3 38< (73, HiFE
i, ML, MESEER Thom(58K). —F, %
SHHORBR I, BIRFOLEMmY, S8 EREML CHt
B LD 0.5 GE13FR) , MFEWIX1 A, s
HiEL ool (B 1TR) . 295 LIzZ &nb, B
BERRO 7S RS, M OZE T D703 5 &5 2 BT,

R, R, BEc-OWTE, WInoiBRizksW\T
b R R CHEE & CEITIA LT (B8R, 1T
%), ABRRETHL EEZ LN, T2, BUREE
WIZOWTHRETHL EEZ LN (B8 %K, F1THR) .
VOKET, BEERABNTORBRTIL, SRR
Hey L 0 D7 MERR A SN EEZEIT RS B9
%), WEHFTCTOBMERERBRCOIXIFRETH-T-
(5518 %) . REEABRGNTOMBRTIY, L, A
BT LIRS CEMERRSH Y GBI
KB LR U ThoTz, TREITRS, BEvks
IHELOENRHST-NMRITERET, BRRE, LKEA
BEARLFEEThH-Z (FE9F) .

4) Taveh V| #HOW-EEERRES BT D80
BREEICONWT

e EERR R & B B A A G e 5 2 21T
X0 —EOREHIBEARE W SN 5. REFRCOBHE
HhrE (R 2019a) CiE, BUEHE: (15 4/m)
DR E LT, IEITHMEEE (20~24 #%/ i) 1ZE, F7
B3R, BREIIRVWI 2% 05, Lk,
AEIO—HEORERTIY, WINORBRIZBWTHREE,
FERAICHERR I Lo T

T Z T L 2 R R COFMBEE % 12 1/ m K&

N6 BE/nd ISR L. HERT 15 8K/ nd & 22 K/ nd, i 22
BE/m & bl U738, s AR R O,
B 22 BK/miZ e 15 B/ m Cldi 9%IK T, 12 B/ mT
T 20%MK N L7z (BB 53%) . HAEEDRER TIZH D03,
DS RIS L7z 12 B/ md £ COBMEHAN & &
FERFFER OMEEIE, EIERHEOEB OIS, BOL
FEDRESND B2 B

FHEZ AT L 5 W R OB E L 18 #E/m &
15 #/miZERE L7 R ClE, 156 K/ MO KEN
B/ MLV AEIE -7 (E11E) . 2T
D INDIpNZ LItk DB LD, WAL
7o REE T ORBRTIY, FAEE 18/ nf L 15/ ni T



1%, FOKEEIT 2017 4FCRIZE, 2018 A5 ClE 15 B/ m Ik
<Ipofe (5205 . FWELE, 2017 FCIHXE
[A%E, 2018 ECIX 16 B/ m T/ (BB 18 %K) , XK
EOMA & B L7z, HREREIC K DR CIIREE, mift
AEOIXESX R8T L Y, PRI TRE R DZE
WHSL 7R, ZKEOEND LIz LBz b,
Fol R L A DOBURIZ OV TS, BT TORER
[ZBWNT, AL 15 B8/ nd COLFERAEN TOREANS
B/ mEEny GE1THR) 2 L%, ko (B
R 2019a F7HEE - AREHEF 2013) & —FKL7-. 7Zpds, HEEMN
N EWNS BEORENREIINDD, ARlOiERTIX
W B ORAITHER SN o T

5) [ b | & T A R R OO AT

10a 2720 OFEFIRAEIT, B EERRRLY CoRi %
I8 KR/mid LIZAIC 1.6 72 (55198 , HEW
A 18%HI A, 15 B/t & LTSI 7. 14 L
720 G153 , 50%HIRE 7eo7-. E7-, WD
(BN B OB e B e P B R R L L 0 e X %
D LAERTE T (22 F) . RIS ORI

D, SbIT, A, BHEM, BrBINHSH
DI END, EEERERSE, B AR R MG T

F1E ke 193 5

boHLEZLNI.

6) AR EERR TR S AR O\ R R & OV AR~
i P

e 250g/48 COmE LR F=UY, BIfETikS
NS, EEERRRER IR LR R, R
BETH, BREEOBHNTTRETH Y, ZOH%ROAMTD
AE, IEE, WEIZBW T -7z Lo
T, B IR R 2 AR, BEFORETYH
T R U TEAFRETH D Z L AVRENT-.

&

(a2 vV | OREEERRRNIL M e LT,
WfHREEE, £, W&, WEITR%E Cho7o. 70, #K
FHZEE 18 B/ nd & 16 MR/ nd 10381 DAEATRSEE, BB MY
SRS CH -T2 IR 15 B/ nd T 18 R/ i L =0
ARV ME D DTN BT Do T, IHIL, ff
FHEEBOE, HERICHA 18~50%H T & 7-.

ks, Taveh V| OREERESL, HEs
e, AF - NEIRRETHY, ERERIORS A
77 - K=z A MeowReZ:, EREOHAHEREEE XD
no.

R PR TR O T

L
(cm)

e

by bR L ) H
(mg/A)

7.8 1.9 0

5.7 £ 0.4

+
+

.0
Bl x, FHIE IR

ZEERT

FoF [IHhE193 5 SEERFREEOAT, INE, INEMERESR
B X BE HEE HE A bHLE MHEAKE R 5 h
o
(cm) (cm) O&/nb) (kg/a) (kg/a) (kg/a) B/ Chi/nd) (%)
EEEREBTN 91 26.1 414 335.2 *+ 75.0 165.4 =+ 51.6 87.1 =+ 1.4 131 40,012 82.1
== 84 25.3 349 310.6 *+ 9.2 148.3 =+ 12.7 92.9 =+ 0.0 — 51,200 79.9

BT, PHEERERELRT

FIR BB IR EE RS O E
B X 5 BE fiin Hh SRR
(cm) (mg /A& 14%)
EEEREAEN 23.6 2.0 £ 0.0 14.2 = 0.8
HE & 23.3 2.0 * 0.0 16.6 = 0.2
b 20.1 3.4 * 0.4 29.7 *= 7.1

B A E PR A TR L.

— 15



AR BHIBEEICRT D EEERENONE

ah B X L i i1 b i 4 R 50 vz )
(cm) (mg/fAA)  (mg/fEIK)  (mg/ci)
B ERMEY 14.6 1.7 £0.0 16.9 *0.3 1.0 0.1 7.0 *0.5
HE W 15.1 1.8 *=0.0 18.1 =0.5 1.6 =0.2 7.0 *=0.5
i 23.8 3.4 +0.0 27.9 *0.0 3.1 £0.0 7.0 *0.5
I 1 T 4 = 4 e (R 2 T L7
FoE TEHEGICRBT 2 EEEREEOLT, INE, INEMHERESR
R X A X BE ME gk 4 BE JFK XX TH SRR K Zh
B H £} H A
/md (/i) (cm) (ecm)  (/md) (kg/a) (kg/a) (kg/a) (kg/a) (g)  CK/#D  (Ki/nd) (%)
e 12 534 a 103 17.9 430 a 169.9 83.6 10.4 44.8 21.5 85.6 36,871 70.7
= PR i B iy
i 45 [P 15 589 ab 101 17.9 490 ab 181.0 91.1 10.7 46.9 21.3 87.3 41,689 70.8
- 15 587 ab 100 18.1 480 ab 185.0 90.8 8.7 53.8 21.6 85.4 41,360 75.8
22 605 ab 96 18.4 447 ab 177.2 86.3 7.6 52.2 21.6 94.1 39,248 70.4
A 22 735 b 100 18.2 540 b 173.8 82.1 11.8 49.9 21.0 84.8 45718 71.7
ST * ns ns % ns ns ns ns ns ns ns ns
5% KHET R 5 BAFBRICIIAEENH D, nsik/e\s o & &2md (Tukeyik) .
FeX REHA, BE A%, BAEA
£ FRER X & H B BAE A
H %X
2R A BR A T
2016 Wﬁﬂiﬁﬁim 4126 H 16 5412H
|55]
2017 MR 4H28H 19 SH 17
aal:] 4H27H 20 A1TH
92018 EE LR 4260 20 SH 16
alt] 4H25H 21 A16H
0 FEE
1
30°
2
3
30°

51X MRS ORHiiHEE



TR R OB

4 AR X BOL 1 R Wz W) B

LB HoEE AR
(cm) (cm) (mg/A)  (mg/cm,)
9016 EERPERRFRY 14.0 4.5 2.0 11.0 3.8
e 15,1 4.7 2.0 13.0 2.9
9017 EREEREREY 12.6 3.1 2.0 13.5 2.5
e 7.5 6.1 2.5 16.9 1.7
92018 EERERRFEY 135 4.1 2.1 12.8 3.1
HE 16.4 3.4 2.3 14.4 1.9
S0 EEPERRFRY 13.4 3.9 2.0 12.4 3.1
HE i 16.3 4.7 2.3 14.7 2.2
SaR: AR * ns _ * i
% bW /KUETHEZED Y, nsi BB L.
BT8R EEERMELN EHEOER
G B X HiE%30H mEmT o8 EA ik B
BOL FEE B OEXH MR s ] FEE REE RS sikm
(em)  (K/nd) (em)  (A/ni)  (SAPADf#) (cm)  (em)  (&/nd) (mo—its)
9016 EE R 48 436 68 759 30 8HIH 9HSH 86 18.2 398 0
HE 45 412 69 616 29 820 9H9A 89 18.7 359 0
9017 FEERRELY 42 430 66 552 37  8H6H 9H19A 100 19.1 452 3
HE 43 448 65 529 32  8A5H 9HI9A 99 19.2 428 3
o1y THELELfEMEE 33 252 68 572 40 8A2H 9A12A 96 19.1 377 3
HE f 33 252 69 501 40  8H2H 9A12A 94 19.3 415 3
T4 EEERREY 41 372 67 628 36 8A3H 9HI13H 94 18.8 409 2
HE f 40 371 68 549 34  8H3H 9A13H 94 19.1 400 2
TEOTHT X ns ns ns ns ns - - ns ns__ ns -
FEIR Kok ok * ok * - - ok * ok -
ZHAEH ns ns ns ns ns - - ns ns ns -
% : BYUKMETHEAED Y, 1% KETHEEHY, nsiHEERL.
9K EEERRHES CHEEONE, WE
e X VoK JBOKE TRIE R BB &k XKEA
B wE EEAH
(kg/a) (o) %) (/nd) (%) (%)
2016 EEERRELE 62.2 2.5 21.8 91.5 30,541 79. 1 6.9
HE 66.2 3.8 21.6 87.9 35021 76.9 6.9
92017 EEERRTEE 66.9 4.9  22.2 75.8 30,202 7.4 7.1
HE 68.2 4.5  22.4 74.3 30,494 74.5 7.0
2018 EEERRTEY 58.8 6.3 21.4 81.4 33,212 72.4 7.3
HE 15 63.2 6.5 21.0 83.4 34222  71.7 7.1
Ty ERREERRAES 62.6 4.5 21.8 82.9 31,318  76.3 7.1
HE 5 65.9 4.9 21.7 81.9 33,246  74.4 7.0
IR X ns ns ns ns ns ns ns
IR ns * * ok ok ek ns
2 HEAEH ns ns ns Kk ns ns ns

% B%KETHEEDY, 1% KETHEEDY, nsiHEERL.



F10 £ RSB ORMEE EABROAE
G HAE B 1230 H A ANDReY. I B A
" B X B X% SPADME HAEEHT RREH BE HE RS BIRRE
(Bk/ ) (cm) (A/nd) (cm) (AR/nd) (cm) (cm) (AR/ni)  (fmo—it5)
2017 18 42 537 67 685 33.7 S8H6H 9H19H 97 18.9 505 3
15 42 430 66 552 37.2 8H6H 9HI19H 100 19.1 452 3
2018 18 31 289 69 734 40.5 8H2H 9HI12H 96 19.1 442 3
15 33 252 68 572 40.4 8H2H 9HI12H 96 19.1 377 3
T 18 37 413 68 709 37.1 S8H3H 9H14H 97 19.0 473 3
- 15 37 341 67 562 38.8 8H3H 9HI14H 98 19.1 414 3
SEHT X ns * ns ns ns — — ns ns ns —
FEIR Kok Kok ns ns * — — ns ns ns —
2ZHAEH ns ns ns ns ns — — ns ns ns —
*: BUNHECH D U, o LUK CHRED Y, ns 5875 L.
B 11 3R s PR ORI LR C oI, SEL
H W KKE JBKE TRE B B R XKEH
s Sh B EEAE
B/ nd) (kg/a) (g) (%) (/nf) (%) (%)
2017 18 70.1 6.8 22.6 77.1 34,247 77.1 7.1
15 66. 9 5.9 22.2 77.4 31,391 77. 4 7.1
2018 18 65.9 8.3 21.1 77.6 34,857 71.6 7.6
15 58. 8 6.3 21.4 81.4 30,943 72.4 7.3
T 18 68. 0 7.5 21.8 77.1 39,739 74. 4 7.4
15 62.9 6.1 21.8 78.6 36,164 74.9 7.2
Kﬁ?%ﬁ(ﬁ?\ﬁ’ X * ns ns ns ns ns ns
EIR * ns Kok ns ns ns ns
2 HAEH ns ns * ns ns ns ns
*: B%KMETHEZED Y, 1% KETHEEDY, nsiAEZERL.
Fl12£ BiMEEEER (REET) 1SR 2 F m OFHEEE
&= X Fm ER 5L PN il R FR A%
ER
o017 PEERRE 20 429 =a—Y AL R, NUAEHE S#E-HS-427K
HE 24 AH2TH A EX®ER A+ MR E, v AF R SHE-THA10098
2018 Wﬁ%iﬁ;@m ;} 1290 =a—V AN ENRTE. N RAEE SH-HS-427K
H




13 BUMHEEAER (ZEEFT) (SR DM O E

Ga X FOL O 1 TEE M B AR
HE EXER

(cm) (cm) (mg/7A)  (mg/cm?)

9017 EEERRY 16.2 0 4.1 2.2 17.6 3.4
HE B 26.4 3.9 2.8  24.3 2.3

9018 EEERRTEY 17.0 3.5 2.5 10.8 4.4
HE B 18.0 3.3 2.8  16.2 4.1

S EEERREEY 15.0 4.1 2.3  13.8 3.8
HE B 21.6 3.7 2.8 20.5 3.2

ﬁj\gﬁ%\*ﬁ X ns ns * * ns
FEIR ns ns ns * ns

% B%/KETHEEDY, nsAEAER L. REMIL, 15684720 2 7, EAS. 2cm
ZEEEI L, RE S ZvE D, EEAR LT,

143 BIHEEGRAER (I IR ABMEH, A AR, Stk

e X A H 155 FH FAE B A
FH A7 14 N : P,05 : K,0 N
(kg/10a) (kg/10a)
R Kt o
2017 B 5 5/ 18H pspep k872034 L2
1R R Kt e
2018 He s 5H19H EP-8D 4.8:4.8:4.8 2.0

15 R BUMESEER (LR (TR D MRS T ORI AS, REFTR S, MR, (A

G2 kR X A A MEAHR S KRR WM
(/1) (cm) %) (% /10a)
9017 1R R 3.8 3.7 6.8 12.3
HE 4.3 3.8 3.1 14. 3
92018 EEERMEN 4.9 3.6 2.9 10. 8
HE i 3.9 4.1 5.4 14.2
4 FEERES 4.3 3.7 4.8 11.6
e B 4.1 4.0 4.2 14.2
AR G X ns ns ns -
IR * ns * -
2 HAEH % ns ns -

*: BKETHEZDD, ns:iAEERL.



e O
_ [ )
~ 15 ® ()
fv\ o
10
K
X C I
5
o )
[ ) 0.
0
2 4 5 6

3
WA ()

52 AR L RERERDBIEE n=16

F516 & R & HER 230U DRSS L HEEL

e il B (X il A B 25
0 1 2 3
ool HEEREMEE 0 90 3 7
HE B 3 77 20 0
oglg HHEEEREE 10 61 29 0
HE 31 56 13 0
Ty EEERRRELE 5 75 16 3
HE BT 17 66 16 0

REAHEENT, 25 2140 L 38 V) RHmALE TRHE L 72

FITR BUMOEREARR (LRI (TR 2 MR S MR OEE

A A ERX DRI % A
A AW A BRE O BEE B sk
(SPADf) (cm) (cm) (/i) (Eo—#s)
o017 THEERERER 34.2 8H9H 9420 99 17.9 406 5
HEth 29.0 8HATH 9H208 96  18.0 405 5
2018 ERFERRFRY 37.8 8AS8H 9HMA 87  18.9 391 1
HE 39.0 8H7H 9H12H 87  20.5 401 0
S EERERRFR Y 36.0 S8AS8H 9A18H 93 18.4 398 3
HE 34.0 8A7TH 9H16H 91  19.3 403 3
ﬁj\%&éj\*ﬁ IX ns - - ns ns ns -
HEIR * - - *x *x %k -
L HAEH ns — - ns * ns —

% 5UKUETHEAED Y, w 1%KETHEEDY, nsiAEAER L.



18K BUHIEARR (LR (SR D s RS & M OINE, S

(e B X Yok JEKkE TRIE BB BRI Bk ks
5 HE e mEaE
(kg/a) (g) (%) (o) (%) (%)
9017 R 65.2 8.2 21.8 66.1 30,78 67.2 7.3
HE 1 65.0 6.6 21.6  64.4 2592 68.6 7.1
9018 EEEREREY 64.9 5.6 22.2  67.7 32,315 72.2 7.1
HE i 64.3 5.5 21.4  76.3 27,775 73.4 7.3
S FEERMES 65.1 6.9 22.0 66.9 31,552 69.7 7.2
HE T 64.7 6.1 21.5 70.4 26,863 71.0 7.2
%ﬁﬁﬁj*ﬁ[z ns * * ns k% ns ns
FEIR ns % ns ns ns % ns
2 HAEH ns ns ns ns ns ns ns

*: 5%KUETHEZED Y, = 1% KETHEEZHY, nsiAEERL

F 19K BUHEETAR (LR (R 2 EE RS OFNEEE LA, REAHRS, REER, RS
A A R ARE MMARS KRR EASE
(B /) (R/BR) (cm) (%) (¥ /10a)
18 3.8 3.7 6.8 12.3
2017 15 4.4 3.8 3.9 7.2
18 4.3 3.6 10. 8 10. 8
2018 15 3.2 3.4 13. 8 7.0
18 4.1 3.7 8.8 11.6
\/j:> . . . .
) 15 3.8 3.6 8.8 7.1
SrETAT X ns ns ns ns
AEIR ns ns % ns
22 HAEH ns ns ns -
* 5% KETHEEDY, nsiHEERL.
5520 % BiMEESAER (ZPRET) (1ZH0 D e R OFMEEE L AF
e FRAEIE . wewno o Jik A
A WY A BRE O OBEE R sikex
B/ ) (SPAD/) (cm) (em)  (R/mi) Um0
9017 18 34.2 8H9H 9H22H 99 18.6 372 5
15 38.1 8H9H 9H22H 98 18.0 384 5
2018 18 39.9 8H8H 9HU4H 90 21.4 346 0
15 41.4 8HS8H 9H14H 88 20.7 364 0
ST 1) 18 37.1 8H8H 9H18H 94 20.0 374 2
15 39.8 8H8H 9HI8H 93 19. 4 359 2
TG BT AR * - - ns ns ns -
FEIR ok - - ok ok ns -
X HAEH ns - - ns ns ns -

% 5% /KETHEEDY,

ok 1% KIETHEZEDD,

ns: AREAERL



#21 # BIMERESABR (Z22E5H) (CB0 DE B ERRRL ORNEEE L IE, S

W ORRMEEE Ok JEKE TRE R BB R worEn
i W HE mafE

(BR/m) (kg/a) (g) %) (/) (%) (%)

2017 18 64. 1 7.9 21.8 67.8 30,837 66.5 7.4

15 65.5 7.6 21.7 73.8 3L,748 65.8 7.6

2018 18 63.7 7.3 22.0 69.0 33,130 64.6 7.3

15 57.5 5.6 22.0 63.3 2875 64.6 7.7

S8 18 63.9 7.6 21.8 67.8 31,984 65.6 7.4

15 61.5 6.6 21.7 73.8 30,231 65.2 7.6

Iy FRAEE . ns ns ns ns ns ns ns

HFEIR Kk ns ns ns ns ns ns

RXHEAEH  ns ns ns ns ns ns ns

ok 1%/ KETHEZAED Y, nstAEAERL

o0 F

BHEREAER (L2 (231 D Mg R & HERT D 10 a &7 0 J7BiRH & A e

B X FEREE EHEEEE
R (1)
T PR 24:44 4,726
HE 27:43 5, 381

=

ERIRICRT IR 250g/48 D% R R DA
PEIZOUWNT, -, RsReE, BREEE, MAEHIEIC
WTRR LT

IEZUOIZ, K0 EZOBBERTENERD D120,
P OBRNEA > RRIRECH 5, ZICko THEkE 193
BHIOWT, BmiiE 4 7 AL LB R &
Rt Utz T, B E s, HES o BAEEE LR
BREIGELED, EFRIINE -7, Mo EIzT
NEEERETE T, SRV, BEEEITE
<, HZOKHEIT 6% D720 87. 1kg/a Th -7z,

wiz, Taveh V) ZAVEFHEZICL 23 88217
Sl EEERRRENOWEY, Bn BENEFERBIR O
HERICEE, BERES 7200, B, H By
I o7, EEERRES LI-f OARBTOAER, IX
BROVVEIIHES L RS ThoT-. £, R 18 5
/& 15 KR/ DGR ClE, 15 KR/ nf CIKREMME

<, ZOMOAEF R OWEIZZETA DR T2.

B CoORE RN OEREERH7-0, LR
TIZIWN T, F EERR RN AR T2\ BEAF ORF R,
Mg T, Taveh V) 2HVTHRHLE &
BRI Y, B 21 B, #42.3, B 16. lem
DOEIPMFOT-. M S EITHES L ViR -o7-. &
P PERRRE S OREMZ O KRRIE, HEE & 223 Hem
o7,

AHTOEENL, ML, HREETL A, Rl
T2 H, B Ro7ehy, B, fiR, AT RS,
FEYKE, BRRE, TKREOEEHARICETIA DIV
MoT-. FIEEEE 18 BE/nd & 15 B/ ndl2 36817 5 KREERIC
N2, RATOAE T, 16 B/ md TiEmi>
HWOBEGRED - TEANE, R, s, &, &
HIZETA LN,

EEERRFER 1 O 10a 24720 OFEFAEFEE, HE%
FE 18 KR/ OHER 14. 2 581kt L, FRAHEE 18 #E/ni T
.65, 15K/ mMT7. 1/ THY, HEEHITH~20~50%



HICE 722 &0, S7BReH S OV B DI
(OIS Z LR TE -

DLbEns, SmERaEmY, 45 - Kax e, EH
OB DHIEELEZ HND.

#

I =0 OF) M RS BRI I35 2 et
LCIEE, &AL, WSO
&, B BIERRE R A HEEEET ORRIER,
A OB, SRVLEZK, 0 BRI ZHREEE A,
IR O R R T 5.

5| FASZRR

I . 1976, (EEBERD D AT FEREEEL. BRI
K& VEWR 2, P120 0D 2-6. FASTHY,
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Effect of Air Temperature during the Grain-filling Stage on Grain Quality of Rice in Nagano Prefecture
Satomi OKUDE, Tsutomu MORIMOTO and Nagao SAKAI
Abstract

We evaluated the effects of global warming using cultivation records of rice cultivar “Koshihikari” for past 34
years of experimental paddy fields in Nagano and the statistics information. Then, we analyzed the relationship
between rice quality and air temperature during the grain-filling stage using data which examined rice quality of
Nagano prefecture for 10 years. As a result, air temperature during rice cultivation raise about 1°C in past 34 years.
And, the rice yields tended to increase in warm years. High class rice ratio (the name is ‘Ittoumai hiritsu’ in
japanese) was decreased in the year in which the temperature of the grain-filling stage elapsed to high temperature.
The main cause of degrading rice quality was a cracking. There is a suitable temperature range in which whole
rice grain ratio is kept high, because immature grain ratio and damage grain ratio were increased or decreased with
a correlation between the air temperature during grain-filling stage. And the kinds of air temperature (e.g.
maximum, minimum or average temperature) correlating with the rice quality varied depending on the areas.
Therefore, we speculated that the problem related to the rice quality is variety by region in this prefecture. The
occurrence of chalky grains was explained by the minimum air temperature of the ripening period, the occurrence

of cracking grains was explained by the air temperature and duration of sunshine.

Key Words: global warming, temperature of the grain-filling stage, cracking rice grains, Nagano prefecture
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A New Waxy Barley Cultivar "White Fiber"

Hideki TABUCHI, Hidekazu MAEJIMA, Yasushi UEHARA, Tomohiko USHIY AMA,
Satoshi HOSONO, Kazuhiro NAKAMURA, Nagao SAKAI, Nobuo NAKAZAWA,
Nobuo TAKAHASHI, Seishi YOSHIDA, Kazuhiro YAGASAKI, Toshinao ARAI,

Takeshi TANIGUCHI, Kazumi GOTO and Motoshige KUBOTA

Abstract

A new barley cultivar "White Fiber' was developed from a cross between '"Touzankei mochi No.437" and

'"Touzankawa 96 gou (Fiber Snow)' at Nagano Prefecture Agricultural Experiment Station. It was registered as

'Hulled Barley Norin mochi 41" in July 2016. "White Fiber' is six-rowed, hulled waxy and high-p-glucan contents

barley. Its heading is 1 day later than one of the standard barley cultivar 'Syunrai'. It has a same level yield with

'Syunrai' and the resistance to barley yellow mosaic virus strain types I and III. The quality for pearling use of

"White Fiber' is better than 'Syunrai' because of low glassy grains and high pearling Whiteness. 'White Fiber' is

well adapted in Touhoku, Hokuriku, Kanto and Touzan area. It has been registered as a recommended cultivar

in 2016 at Nagano and Miyagi prefectures.
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A New Rice Cultivar for Sake brewery “Sankeinishiki”

Jun HOSOI, Mitsuo TAKAMATSU, Motoshige KUBOTA, Tomohiko USHIYAMA,
Toshinao ARAI, Nagao SAKAI Seishi YOSHIDA and Kazuhiro YAGASAKI

Abstract

A new rice variety for Sake brewery, “Sankeinishiki” was developed at the Nagano Prefecture Agricultural
Experiment Station. It was selected from the cross between “Shinkoh No0.509” and “Yamagata Sake No.86

(Dewanosato)”. The superior characteristics of this cultivar compared with “Miyamanishiki” are as follows: yield,

lodging resistance, grain size, expression of white core in grain, cool weather resistance and blast resistance.
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Rice Blast Forecasting Methods Based on Rice Leaf Color

Hirokazu NAKAJIMA, Toru YAMASHITA, Hitoshi MANTA and Misa WADA
Abstract

Koshihikari rice susceptibility of leaf blast increased at SPAD value; over 35 up to 40 and color scale value; over
3.5 up to 4.0. Akitakomachi of the susceptibility also increased at SPAD value; around 40 and color scale value;
around 4.5. In contrast, Kazesayaka of them was low SPAD value; around 35 and low color scale value; around
3.5. Panicle blast control necessity judgment indicator" for "Koshihikari" based on leaf color and leaf blast was
tested the suitability with 102 cases. In a result, the precision estimated 60% for need control at 40 cases, 100%
for unnecessary control at 37 cases, and pending at 25 cases. The cases of unnecessary control were suitable in

all cases, and this standard is effective to reduce excessive fungicide spraying.

Key words: rice blast, rice, leaf color, forecasting method, control necessity judgment indicator
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