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FARRICB T 2K E mBdE0fT., INER LOWE

AFFIAT
HARIRPERE A v & — B S HFIEET

Growth, yield and quality of rice transplanting cultivation
using nursery for high-density seedling in Aomori prefecture.

Toshiyuki KIMURA

Agriculture Research Institute, Aomori Prefectural

Industrial Technology Research Center, Kuroishi 036-0522

KT W B R L. ERRRRE & 2 250~300g/5 CH B L= MW & 51 o mAkHE <
INELEER - TR L., BN 20 OLEEEREEIRT 28 Wik ch 5,
AT, HFHRRICE T 2B OIS 2 30 L7z, RBRIT. 2017~2019 4
WCHRREAT T TEo L) 2L TITo 72, B TEMIC X 2B FHIOFEF.
BB LR RO R XV B O 1 e AN 3 RIZEER
S, WEERENRFRETH o, BHFRBASKEZ5AKIET20CE L, Zh ik
B9 5 5 W B RS O B AREWR IR 2 5 U725 . R I e & IR RE 7 R T,
oD RE 2 A LRI O 5 AR H BBRBERE 2 o7z, —F, REgtkir lov~
TOEBEEZTOTVHA T, THEMERN LIV D RDICHEZ A5 T T2 L8R
o LIRS N,

F—U— R B, BRRR, o LB, HE
Keywords : High-density seedling, Limit for delaying transplant, Masshigura, Transplanting

cultivation


nakajimam534
長方形


64

1. [FL®HIC

I, FARRTIE TEE] (BARS ;2019) 2RI L7k RS DY fLA A3 5K L
TEY ., 2016 FITHERATL SN ARRETH 72 b D03, 2019 4F TIHEM mFEN K 3 T
ha ERIGLTWD (FRRTRER RN . BEBEEE CIX. BH 2720 Ok
flif4 260~300g & LCHE LM 2 o BE#N/ NS <EER-> TBIET 5, £0
FER, ALY - OMEE AT, BITOFRE L0 KRIBICD 7L<, BEICET L%
BB NHIR S D, £, B E T 5 2 & MEffmfEE ik TEx b &
D, FREORBBRERIZE S TRERAY v b R3D D,

H AR TIE 1984~1990 4F1T MELHIFERT ) & MERR S AL7o, A 470 ORI &4 250g
R, AmHlMA 10 BB E T 2 BREBIE S RE S 7op, AFEBRSG~ O IR 725 K&
WIEE Lo To, YREORBREEZ IR KD & | RO — DI OB TER S
THY | TOMREKE U CHFERERN OB RAEMBOEANE T G TND (HRE
SRR  1986) . — 77, HARRIZKT 2 MIEMIM O KEIT ERMEMICH Y |
DHTET DMMNH LTINS ORFF; 2018)  BEHEBMEET L. HHRE K VIERE AR
THFE IND, IEFOFHRRICEIT DREEM T T, T L0 ERID R OHEE 2 Bl
L7e56 Th > Th HBEEDE NN <, AE i e UCTEEBRSGIZESET S
THEMED B B, AT, EITOPE L ENEBM LZ L E0EFTRB I ONEL i L,
AR BT 2 B BAERE: D K O FTREMEIZ DUV TRREET L 72,

2. ®HBLUVHE

RERIL, 2017~2019 RIS ERIREE NN v ¥ — BIRREFRITTNOKEBSE (F
AR Tiio7, ML, FAROENRETHD [F-oL<H) ZHW
Too WEAMTZD OB EIL, PE XA 100~130g, Hm X% 300g & Lz, BAEH
X, 2017 4% 5 H 26 H, 2018 FB L TN20194E42 5 100, 5 H 21 H, 5 H31 H&
L7z, B AEUIPE X %EZ 30~36 A, #miX%a 18~26 AL L, BEANLHEHE LT
RE L, BREEET BEHHEHAOHBEEBIOETN XY N (Yr~—T27 U VxS
R 4% YR8D, MN-YR8D) TAT o7z, BHKFICISIT 5 HAERE OB DR &1L, BF
W70 70 Bk GRAEEEE T 21.0~23. L ¥k/nd) & L7, MEAREIXATNIEITICHELD, B
TIEFFERE BICHBE Y- TN P05 : K0=2.5:2.5:2.5g, AHTIL 2017 134
EILARE L TaY72 0 TN: P05 : K:0=0.8: 1.07 : 0. 8kg, 2018 4F L TN 2019 41X
BIRARE LCTHEEEZ a 4720 TN: P05 : K:0=0.5:1.0: 1.0kg, iBIEZ a 4720 T
N=3. 0kg i ] L7z, MEE IS K OYRE BBLFRIZ, Hilk O EITICHE U7z,

WAL, BHEATAICTERETOHBEBK LY 7Y 7 UTcl & EAIEA T 50
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AR L, B EREZIE L, AFAT — VAL, DB SRR
Lomm (2L H, HEMZRBRX O A~5 IR LA & Lz, IEFHEIL, 2R
V(4 5 CRRIBIF NS @8 e L7 70 BRZ XD B D ) U7oth, el B 4 FH U B g
M- DICHE Lz, WEX, 1. 9mm OFFVH TRl Lz, INEMRERIX, 8D L
WA ST L T HH 800g # BV L7e v 7V AFIENGIC LT, M4 72y
e, BRBE, TREZE L, W&, TREIIKIEEL 16%ICHEAE L, %
AR L, B ABRYE W= KA S H R HEFNICKEL, 1 F0 L% 1, 30T %
9L LTHEMIL L, KEBT— X%, FTNICHRE SN TV ERAT A X A0BHE % A
Wio, BEENIE. BEXKEPHREZR -OBFHN NV ATERL, KEEZR TR o7,
AREMIT, FEMABESGEICERL, 1 ENICESRR R X E 3 K ChRE L., #Bk
KOEMEZ 1 K478 20m & Lz,

3. @R

3. 1 K[REB

Bl (4 H Efa~5 H ) OKEIE. 2017 F KT 2019 FEH3FF L0 @il « 2 Y
T, 2018 AR ILFEHIRIEN 0@ < . BRI 2RI A ThH o7 (K1) o 5128 (6 A
FA~T AR 13, BRI DEENKRE o2, BEL T 2017 £ 6 H 2MEKIEE T
7T AN IR, 2018 ARIT AT &R - DI, 2019 EITZ AN Th o 72, BR (8
A EA)~10 A EA)) 1%, 2017 4R 0MIKIRME A, 2018 4243 8 A E~H R oMEIE T, LN
R, 2019 ARSI BRI T d o T,
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3. 2 BEHRUKHTOEE

EHXIZBIT D2BMEOERIL, T HEHIOFEMETHAL & BN PHX LA 4em < |
WK 1 BaD oo (R 1) o BHEKIZBT 2980T E XIZH~T3~4 7 (7
FHIOFTIE3.7TH) B, HETIT I~ B (FA2.3 H) Brolz, ok, WiXED
ICEHRO~Y Y MERIZRAF T, BIEREOEMEERICE L2027,

R 1 BEOFELE LU & FAEFTAT —VHER

S8 i SHREY R HHRE

R BAEH (cm) € 9) (AR (H /)
I T R B B B B
20174 5H26H 17.1 20.6 2.0 3.1 7/18 7/14 8/12 8/9
20184F 5H10H 13.7 16.0 2.1 3.1 7/12 7/8 8/1 7/31
5H21H 13.1 19.8 2.0 2.9 7/16 7/12 8/17 8/4
5H31H 14.5 20.3 2.0 2.6 7/23 7/20 8/15 8/14
20194 5H10H 10.9 13.9 2.2 2.9 7/10 /7 8/1 7/31
5H21H 14.3 18.7 2.1 3.1 7/16 7/12 8/7 8/3
5H31H 15.8 19.3 2.2 3.1 7/22 7/18 8/12 8/9
T DR fi 14.2 18.4 2.1 3.0 7/17 7/13 8/8 8/6

skskok skoksk kskok sk

KIEDBDD t MEDFER, #k o [TZNEIL 1%, 0. 1% KETHE THLILERT,

3. 3 MEEXKME

IR, mH7- 0, BRUEA. TREICIE, HERICE288ERRO L
ol (F2)  BEEPHZIARIZLE &2 OBAKE (W% 40 B OFHRIE) &
BELE E ORI, 1%KETHEREOHBBEEARD LN (K2) . RESK
WITHEMTAHAEENPRO OGN, THEAOFHEITHEE XS 2.1 (1 Fof~1%
DTF) . PEHEZA LI UFEOLE~1FoH) THYH, LbIZ1FXROHEMTH 72
(#£2) , =L, 201THITIEBEEEN 1 HFOTFT~2%0 L, FEHED 1 HEOHF~2 %5
O EICHAMAT S, 25K TOREERITARMBOBEABEL Th -7z,
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K2 EFAT—VENEROCLKME

U K% BRRE TRLE Ak
IR B A (kg/a) 100K/ 1) (%) (& (1-9)

e} S i B e T ] LM i Sl

20174 5H26H 68.4 73.7 378 385 77 81 23.6 23.8 3.7 3.0
ns ns ns ns ns

20184 5H10H 64.7 63.0 339 325 83 84 23.0 22.9 2.0 1.7
ns ns ns ns ns

5H21H 64.7 67.9 334 364 83 81 23.3 23.1 2.0 2.0
ns ns ns ns ns

5H31H 55.4 55.1 308 306 78 79 22.9 22.7 2.0 2.0
ns ns ns ns ns

20194 5H10H 67.8 67.4 352 357 86 85 22.3 22.3 1.3 1.3
ns ns ns ns ns

5H21H 58.0 64.9 322 355 80 83 22.4 22.4 2.0 1.7
ns ns ns ns ns

5H31H 56.7 57.7 277 285 87 87 23.6 23.4 1.7 1.3
ns ns ns ns ns

THG| DL i 62.2 64.2 330 340 82 83 23.0 22.9 2.1 1.9
ns ns ns ns *

MESRII1IZ1HOL 92350 TFTELTHRML L, £BM B ICBITH5 XKWl X o B i i o
ROt RE. T FHOEHEIIRIEOHD t REIZLD, BIPO* 1XZNEN 5% KETHE THDHILER
L. ns (348 ZE TRVILERT,
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4. BE

HHEMTH D ERIRTB VT, B BHEREE L ETOTEBEEEOEE, IS &
DR 2 bl LT 500, i X CIRh B X & 0 B O3S | BORREE D 72< (R 1) | )
BEAAS 4 B, MBS 3 BRI - 728, IR LOWE N IZIER%Th Y (F2) .
FE G KT AR ARSI b 3T h o e, L L, BEVRIR & BBV L ORI A &
AR IEOMBBMEA D S (1K 2) | A AR C o2 72 0 BB % h > 7= 2017 4E
(BT DRA SR, KIS TR X T A ARBRLE T X 2 1S OFREE K & VB
M Chot (£2) . 20X HIC, DEBMHEE LD &I OB BB E Tl
SURAE T L7 < BRARRE KTV 27 &L 2D 2 Ehb, (A ATEHR O E B
TR B OB E RSB L Z 2 b,

T 2T, BAFRBRBASM A BAGIR (W% 40 HOTFHRIR) T 2008 L BT
1964) . ZHVE M LGS BAEIRA lkn UK A v o (X vy o RSy A7 A
FELRIFREHS) O FOPRIRUR O PARME L KRBAE B TR ORK 5 2012) 2bBH LA (K3)
Z ORE R, BRI EE S0 2 B i RS 2 rT AR 2 MU I, 5 AR IRALE O F oAb 7 &
BRI RHEE TR DAL, E 7o, AR B AR O HLEROIRRE 20 Hr s e &I, %
F L OB REMERR I O o0 PR 2 A & RIS S 725 5 AORA & e o7ed, KERE(
TY <t OEELZ 0T VIRE IS & COB MBI, THBMERE LY LR

5RCH

31

26-30
21-25
16-20

3 BARIENICE T D8 HEE & T B O B AR R

Ikm PO5 A > =i, BUMERE T2 v v o BEIREHR Y AT A BT 5 A EHXIROFAEE
Wz, B OBMEBERIL., PEAICER SN ARAEET TR ORF ; 2012) ZHWT, HEE
M3 BEMELESRHETEE L (X 3)
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WCHIEX 258 T S OMENRH D Z EDRRB I NI, LLEO X 51T, BRI E T 2 He
WA A BTN, FEARRIZEW T OB EBEREAHE CE LR TH D & B X i,
—J7., 2019 4F 12 ACHEZRIRFEETLAN T o & — BEHR A IERT N B B LA
TWHAEER R RICERM L7 v — MRE T, BEHICIIHZEO ARV, HofER
F OB & AR TIIrR S 0B R O AL, KRR, ZHHORNE 72 83 EA 72 BE R &
LTET O (RERT—%) | HREBEEDANCOHEET REHEARSZ W ENM AT, 2
FEREFFPD U, BRI 72 0 O EREDIER T 2 | B BRI & L C
HEHSITWD A, BF LIRS BIN & L CHERRICES S 572D100%, AEBGICBT
2O & e RN OF A D HMEN DD LEZ HILD,

5. #EE

AT LB RERFJE2 (2017~2019 AEFERFERER) OXEEZ T CEMLE L, £/,
lkm PUF A w2 DKRRT —HICONTIT EBIFEE v 2 BERRT X VAT L)
ERHESETCHEELE,

51 A>Tk

D FHBZ = - JINES - LR - /N, 1964 @ TSR T 2 mEaBRE OHEEIC
B 2078, REXE, 19, 133-139.

2) HARRRZERERY, 1987 : WA 61 - s BR A B4R, 32.

3) AKFIAT, 2012 : 7 A F ABHHEZ G IE L7z B EHRIRIC K D KRRAEE TR, Bibo2
k54, 56, 1-5.

4) AKRFFIT, 2018 : FHARREERHITIC 35T 5 KT B & o H ERRAT O BB IR OFR%
FEH), FILDBEFERLR, 62, 1-1.

5) TBAFNTE - FERIIER] - M AL - SR - RHEEDE - TR A, 2019 @ A)IRIC
BT D E WIS SRR LI KRRHER OB B L OAH TOAER - ILE - LK INE,
A E#d, 88, 27-40.
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2018 4F 8 HIZ I IR FE PN Hiuls oA L 7= /K Fis o B &

MR - BEFET « FRRRME N - gk BvE™
* TR R ER AT TR & — K H R Y
e LITR U HE PR 5 ST T JR S AT B iR
k| U EE NS 6 ST 2 S H il 8 M ik

up

2>

White Head Damages of Paddy Rice occurred at Shonai Area of
Yamagata Prefecture in August 2018

Katsushi YOKOYAMA®, Kiyoshi UENO”, Nobuya SAITO™,
and Tomohiro SATO™
*Rice Breeding and Crop Science Experiment Station of Yamagata Integrated Agricultural
Research Center, Tsuruoka 999-7601
**Sakata Agricultural Technique Popularization Division, Shonai Area General Branch
Administration Office, Sakata 998-0857
***Agricultural Technique Popularization Division, Shonai Area General Branch

Administration Office, Tsuruoka 999-7601

2018 4F 8 H 7 HICIURFEAN I CARIC ARB L OE GRS REA L, INE, XK
S SO ENR L BT, U TR 2000 10 AREREE SR AE L7203, 2018 4 &
2000 D FEAATIL I 72 o 72, 2018 4F & 2000 4D AREIEAERF DR R FM L. HATO R
RN ] 0D 5R N B B 0D BVOAR FR R | v W RO ) 7 E3@ T D R b Tz,
Fro, B - AFEER LR XK EOBIGERIT 2 kil TiEBla i, LKRBEIZD
W, BB - AREEN 5% 2 5 LERIBE D 80%LL T &0 | FAERRE RN
DR THZEICIYRERTARRTES B2 6T,

F—U—F o BEME. KRG, 7= B, ZOKaE

Keywords : White head damages, Paddy rice, Foehn, Yield decrease, Brown rice quality
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1. [FCHIZ

2018 4% 8 A 7 H REAIC | MEVERT Z 4k 6D & 3 % (L IR R P Hils %) 90ha 07K H T /K
OEFEHFORAENME SN, 8 H 6 ARND 7 Bix. KFEHEMREFICER 13 525
H Y| TENHUIR CIIREN E T 2 [RE KM ThH o7z, ZHvE THEAMEO ARIHEIC
DOWTIE, FHBS (1982) REiILD (2002) 23F )11 & > OWRGEH T & 218 H i f O
WHET D fe B R 2 OIS 384 L7z 1980 4FER° 2000 DO EIZ OV THEE L TV D3,
2018 FRITHEDORAENANRKE L Bie o TWDH, —J7, 2018 4F & 2000 40> [ FEF AE Iy
DRERMIIT LR L FEAN R bz, £ 2T, 2018 4 & 2000 4 D F A S 01
EREARIC O W TR R L7z,

2. MHEBLUHE

2. 1 BRBHEORLEST

2018 FOENMIKIZ I 2 ARIBEE O ESMITHOWNT, AFEgENREAE L @S
DOALE ., FEAREIZ OV TR F7 L, 2000 £OFAE5H & ERET L2, 2018 4
OMETIZ., AORARE X, AL OCEATIO AR 30%LL L4 THE), 20~
30%% 21, 10~20%% [H ), 10% K% D) O4BREE L, EZLOfE L L,
BB, ARETITAMOERE 80% U EOMN AT L oo 7-8 ), A@fise THER
D 2/3 L ENAL LT — R D 2/3 L bz B o8] & Lz,

2. 2 BEBREBOIEREH

AR ENRAE LI 2018 £ 8 H 6 H~7 BIZ DWW T, KGRI M Re 5 Hiek & S 8L
AT (IRVE BT - LR BB ET) oBLIRME (KUR. R m EGE , FHEEE . 2R SUE)
ZIBFEIC AR EN I A LT 2000 4E 8 A 12 H~13 HOBMME &tk Lz, £/, K
5 (1950, 1951) (2 & 2z 890 ) (faze XV JEOH) 2 W 4F o if LRI T O BLRIE 2~ &
B L L,

2. 3 HEHEEERE

1TENTEEAR, AOBEREICENLZLND [OEDIEN] BLORTEE AN
DO EFRAMBMGI S AN E G, A OFRAERENOBE 24 7 mfkiig, BX
KE CRIE 1.9mm LA L), ZARBEZRHE L, Z60H, ABMORBAERE L, WEMS
DRERED S BRI A AT 5 Z & THIEOHENTE 2 L 912 #EB TR LIS W
B AME A LAMECRUILEL AR - AfE (%)) LLFAETDID
DE LT, YT T I ErlZY 8kE L MZKREIZARENREEL T vt
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I T AR (BUER) THET L7z, ok BOR A BIHE RN-300 & F vy,
BIE 1. 9mm PL E D ZKRICHOWTHRAE L 7=,

3. ®BR
3. 1 BRHSIORLHIE

2018 FE D (AR E 13, A 90ha DIEAMBGEFED 5 B WHEHT TH) 94% . {5 H T THI
4% ., BRI X ONERNIT TZENZNR 1% TH Y, RS PEERTTORAEL -7 (K
1), BAREIIESGMENA LI, HERSNTHLEARSARORBAEREIZEN S
BT, BAERENLL L L 2o L BSGITEEITO TO L DIEN ] BRI T E X ARD
Thote, IWEERTIE TOEDIEh), TEEAZy) TP AMET, #EBET R X O
BTG 2018 FEDHFEMNIEL 7 A R~8 At ThH o7z, W ORENSWVEERT X, FiE
W (B 2,236m) OFFEICILE L, WENFHICE DS T OO K IEY B o R E
A I 1L B & 72 5 EVERTLIAN Tl JEE T O % 0 O SEHLER S T & %6 T o
B R E CHRRE DL T O AN RFETIIC A B vz,

—J7. 2000 FEO \AREHEFIITE)IZ > OREHE ToH 58 H i & OERNIT O BTG
FECRKBIBICHENHEAELTEBY (K1), 2018 & 2000 FOFAFRM TR > TV

Do

T

T

X1 20184 & 2000 A DKM ARG ERA oA (LU R PN k)

) £ 2018 4F, A 2000 4E, O : AN (OO KE SITRAHMPEOHIEEZ RT) .
O : B H Rk K GBI, @FF)IT A X A

- 10 -
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3. 2 BHEREBOKREH

WEHEBRFTORRT — 4 Tk, 201848 H 6 HD 18 kf~7 H 6 i, A 8. 5m/s D
RV RO AT (X 2)  KIRIE 24. 9~21.3°C (1M 3) . AR KEA 17. 0hPa (X 4) |
I 1) 5 AEC A S ¥ B2 7% 65 % (1X15) | ZK MO /1 D Fe KAEAY 19.7 (K16) Th oz, £,
6 H 2 BRI 3mm DA H -T2, —J7. 200048 A 12 Hoo 18 BE~13 H 6 FriL. & &
7.9m/s OFMOEF RO R T, &KIRIE 28.0~23. 1°C, HAKAKIEIL 15. 9hPa, FEHI (K
FE R BE 1 54% , 2K BRI S DB KAEN 26.8 Th 7=, F7-. 12 A 3HFICHEN KX

12
—e— 20185 8H6~7H

10 } & 2000%8812~13H A

JEGE (m/s)
o)

B Al

X2 HFEFEAERFOR A, JRGEOHERS (5 R ) e S 8T
E) NPo@, AlZEZFYo/E, O, AFEEFY O %2R

10 I —e—2018%3R6~78
5 | & 2000%8F12~13H
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J
13 15 17 19 21 23 1 3 5 7 9 1
o

X3 HFEFEAROXIROHER (553 H ik < S BT

- 11 -
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—e— 20185 8H6~7H
L ---4x--- 2000548 12~ 13H
13 15 17 19 21 23 1 3 5 7 9 11
R A

K4 HAFIEERFORKIEOHERS (G m k3 sk & S 8L )

90

X 5

50

40

ZRHR) ) (72 X Jad)

X 6

e

Dot ppA iR

L LY
W
—e— 20185 8H6~7H
-\ 200058 A 12~13H
13 15 17 19 21 23 1 3 5 7 9 11
ke
AR AL IR O AR BE O HERS (i P A ) ot ol 5 S LU )
—e— 201858 A6~7H
A
-/ 20005E8 A 12~13H A"A
5 AT

fiip

Z

RS A2 RF 0D 28 BRI ) O HEFS (31 1R 2R 1) it ek A 62 4850 T o0 AL IR & v B HY)

- 12 -
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Do T HUIKAZ I WHR)I T A 2 A C 2mm DBERABLI S ATV D, WiFE & HENHEAEL
Tl B Hivd 18~6 REOKRSEMIT, EANCENZ® V. £ 8n/s OIMWEETR OB T
B ARA R 1T 65% LA T, ZABORHI L AR®ZIC LR L, B LY @A R L7
TENEBEL TS, 7272 L, 2000 4F & Rl LT 2018 ARIE, SR 2~3CHR< . FH%f
WEHEIT 10% R < . ZRBOREI 13 7T BE/ NS o7z,

3. 3 BREZEICLINE. AE~DEE

2018 FO AR EFICHOWT, A6 - AR LB LREORINEIT TO& DT,

(eFEAen) b2 ciplanz (K7, M8), ToEdiEhy, NEEAR
2] & BEIPCERITAEGAR - AR LD &< AR - AT 30% B THRUNRIT 45%
FRE L 72D | ARFEIC & 2 EHERBINIL EONREK T2AE D b,

Flo EEAR - AFRNE £ D LRBRPHERN L S 20 | BRAENMET L (R
1),

100
80
= 60
X7 AR BREE L RIGE = 10
(O EHIFh, 2018 4)
FE) ARG RE AR WO R LR (RLIZ 1. 9mm 20 y = -0.0109x2 + 1.804x
LI 1) i3 40.6kg/a R* = 0.9831

0 20 40 60 80 100
ZEFE- BRI (%)

100
80 |
< 60
X8 ZAtFE - BRI L BINE g
. & 40 |
(EFE A2, 2018 4F)
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L Introduction
Grape farming areas in Takahata city, Yamagata , Japan

Agriculture sector faces significant challenges
situations namely, climate change impacts, social Legend \
and economic changes (World Bank, 2006). If B Gropegrovingareas e
farmers could adopt innovation and the innovations SRR ¥
was widely diffused. That meant farmers were - Yamagam’mwz? — / T
capable adaptation and resilience to those changes > o J f‘? rt
(Poncet et al, 2010). Due to these reasons above, Rl = ]
diffusion of innovation was critical issue for ) L
agriculture sector, especially farmers accepted the L
innovation. Some previous studies by Fujisawa
(2013) presented the parameters of adoption and not

v

adoption the innovations such as farming areas and =

sale channels. In addition, Bin Wu (2015) revealed N

the driving of adoption innovation such as jL

government intervention and the inhibiting such as 8 4 0 & Kiometers

limitation of resources, finance and knowledge. In
fact, many innovations were adopted by different
groups of farmers with different reasons. So the
obtained parameters were diverse and complex.
Thus, it was difficult to make general conclusions in
the whole agriculture sector. Therefore, in order to
deeply understand about this issue the objective of
this study was to study farmers’ adoption of
innovation and its diffusion.

IL. Study area

Takahata city is the largest area of grape cultivation in : : : .
the Tohoku region (MAFF 2016), the total areas of Figure 2: heating system for Figure 3: new grape ** Shine
grape farming are 14,220 acres— consisting of 552 early harvesting Muscat”’

grape farmers (Takahata Town Hall Agriculture, 2018).
In recent years due to the diseases incidence and

production damages because of heavy rainfall, snow Tablel: the characteristic of farmers
and diseases. Thus, the annual grape yield decreased No. | Ages Planting Grape Farming
about 21% comparing the year of 2000 and 2015 (years) areas planting | experiences
(MAFF, 2017). Therefore, there are two main (acres) | cultivars (Years)
innovations, have been adopted namely, heating 1 31 120 4 12
system for early harvesting, started growing in 1995 § ig 19190 i 12
and new grape cultivar “’Shine Muscat’ started 4 25 200 1 13
growing in 2007. Both innovation have been adopted 5 49 170 2 By
for separating time of harvesting. 6 60 140 3 40

7 66 86 1 46

8 67 150 4 45
1L Methodologies 190 22 17600 ; 4512

The qualitative data collection has been conducted.
Face to face interviews with 10 farmers who have
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more than 10 years working experiences for grape
farming and who have major income from grape
cultivation. The data has been analyzed by
description and explanation. The characteristic of
farmers showed in Table 1.

1V. Results
The difference of farmers’ characteristic and
their adoption two innovations

Table 2 showed farmers’ adoption the first
innovation “early harvesting”. Regarding to ages,
farmers had similar ages, there were four farmers
accepted while six farmers rejected. For farmers
who accepted, they had the same attractive reasons
namely, high price, different time of harvesting,
avoiding loss of income and reducing labor
concentration at once time for work efficiency.
However, farmers who rejected, they concerned
about the risks of fuel price and high investment cost.
In addition, farmers who had small or large areas
also accepted the early harvesting with similar
reasons. Therefore, ages and planting arecas would
not clarify about the accepting or rejecting the first
innovation.

Table 3 presented farmers’ adoption the second
innovation “Shine Muscat”. Regarding to ages, even
though they were young or old farmers, six farmers
also accepted Shine Muscat with similar attractive
reasons such as high price, different time of
harvesting, avoiding loss of income and reducing
labor concentration at once time for work efficiency.
Thus, ages could not explain for accepting or
rejecting second innovation. However, there were
two farmers who rejected the second innovation,
they had smallest farming areas (70-86 acres), and
they already accepted the first innovation. On the
other hands, other two farmers who had largest
farming areas (170-200 acres), even though they
accepted first innovation, they also accepted second
innovation. Therefore, planting areas would be
related to accept or reject second innovation.

V. Conclusion
Grape farmers adopted two innovations with similar
reasons namely, high price, different time of harvesting,
and avoiding loss of income and work efficiency.
Farmers’ ages could not clearly explain for
accepting/rejecting two  innovations. However,
planting areas is related to accept/reject for second
innovation, but it could not clearly explain for
accepting/rejecting first innovation. Therefore, we
concluded that farmers who have largest planting areas
they adopted both innovations. However, who have
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smallest planting areas they adopted only one

innovation.

Table 2: Farmers’ adoption to first innovation
(early harvesting)

st Reasons Characteristic of farmers
1 : Early
harvesting
Ages (years) Planting
areas (acres)
Accepted High price, different 43(66); 45 70; 86
time of harvesting, (68)
avoiding loss of
income, work
efficiency
High price, different | 49 (72; 45%) ; 170; 200
time of harvesting, | 51 (74;49%)
avoiding loss of
income
Rejected Risks of fuel price, | 46 (69;31%); 99; 110; 120
high investment | 48 (71; 39%);
cost. 49 (72; 39%)
37 (60); 44 | 140;150; 160
(67); 45(68)

Table 3: Farmers’ adoption to second innovation

(Shine Muscat)
2“" Reasons Characteristic of farmers
Shine
Muscat Ages Planting
(years) areas (acres)
Rejected st 55 (66); 57 70; 86
electe Adopted 1 innovation ((68))
Accepted | High price, different time | 34 (45); 38 170; 200
of harvesting, avoiding (49)
loss of income
Accepted | High price, different time | 49 (60); 56 140; 150; 160
of harvesting, avoiding (67); 57
loss of income, work (68)
efficiency
High price, different time 25(31); 99;110; 120
of harvesting, avoiding | 28 (39); 29
loss of income (39)
References
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1. INTRODUCTION

Meteorological disasters have influenced the agriculture
sector more severe in recent years (FAO, 2015).
However, recently more detail assessment has required
to investigate crop response due to the flood. Moreover,
the concept of flood management had been shifted to let
the water flows to the less valuable area that is mostly
agricultural field (Johnson et al., 2007).

The existing evaluation methods to evaluate the flood
impact on the agricultural crop are mostly to use ex-post
data based on survey and observation and
experimentation (Brémond et al., 2013). However, the
flood impact data on crop and experimentation remain
limited. Therefore, a deeper understanding is needed to
assess flood impact on crop, particularly in data scarce
regions.

This study is aimed to understand crop yield response
to the flood hazard using remote sensing data and a
hydrodynamic model (Chen et al., 2017). Capability of
near real time remote sensing technology to record
phenology response of vegetation has been used to assess
the crop yield response due to flood. While a
hydrodynamic model was used to simulate flood
characteristics using a case study and a historical flood
event. Then, the relationship between crop yield response
and flood characteristics could be investigated.

2. MATERIAL AND METHOD

2.1. Case study and flood event

Paddy crop field along Solo river basin Indonesia (Fig.1)
was selected as a case study to investigate flood impact
on crop yield loss. Total paddy field area in this basin
accounts for 28% of the total paddy field area in the
province, which has a significant amount of production
in Java Island and even in the national scale.

Paddy Field
3 City Administrative
Boundaries

INDONESIA e

100°00°E 12000

Figure I Case study area

From 25 December 2007 to 10 January 2008, an
extreme flood occurred in the river basin affecting people
and other damage in some sectors. There were
approximately 60,000 people displaced, 127 people died,
and 60,630 ha paddy field damaged (Shresta et al., 2016).
In this study, we modeled the 2007 flood event in Solo
river basin.
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2.2. Methodology

Crop yield model

City-level Vegetation Indices (NDVI and EVI) from
MODIS MODI13Q1 dataset and yield statistic (ton/ha)
were used to develop a multiple linear regression model
to estimate crop yield change or loss due to flood. The
ratio between crop yield in the flood year and a
benchmark year was used to obtain the yield change or
yield loss in the late 2007 crop season. We selected 2014
as the benchmark year as it has an average crop yield
within the cities based on the historical data.

In this study, both raw and smoothed NDVI and EVI
were used as potential variables. Smoothing was done by
the Savitzky-Golay filter to remove the noises that affect
significant change to phenology timeseries due to the
cloud. While the raw value was used to retain the original
characteristic of timeseries phenology obtained from
MODIS satellite, including the spectral disturbance due
to natural phenomena such as water inundation resulting
in different spectral color.

Raw and smoothed NDVI and EVI in timeseries were
masked by the city boundary area and averaged to obtain
city level NDVI and EVI value of each city. Crop statistic
data for first rainy rice season harvesting period (Januari
— April of the following year of 2007 and 2014) were
used as independent variables based on the 14 cities
located in the basin. Whereas NDVI and EVI images in
the period of October to March for the respective years
were selected as series of potential predictors (Fig.2).
Then selection of the variables during the flood event
period using statistical parameters e.g. R? and p-value
was determined. Selected models were then used to
represent the spatial distribution of crop change in 2007
flood year due to flood.

2" rainy rice season 15t rainy rice season

( \I
- ) 4

‘\k/ 1'% \\4\{7/
{

; N\ 7N
/ LN K Y i

Rice season

Harvesting | | | Sowing

P

Sowing Growing Growing

MOD13Q1

Jan Feb Oct

Figure 2 Cropping season and flood event period

Flood propagation model

Rainfall-Runoff-Inundation (RRI) model developed by
Sayama et al. (2012) was used to simulate the inundation
and flood characteristics. The model used several
physical parameters obtained by the calibrated model,


nakajimam534
長方形


rainfall data during the 2007 flood event, and topography
data derived from HYDROSHEDS Digital Elevation
Model that was upscaled to 250 m resolution as MODIS
provided. In this study, the characteristic of the flood was
represented by water depth that is one of the output
parameters of the flood model.

Analysis of flood impact on crop yield change

Crop yield loss map obtained from the remote sensing-
based regression model was overlayed with the simulated
flood depth map to get the relationship. In this study, the
grid value of flood depth value are averaged every 0.01
yield change.

3. RESULT AND DISCUSION

3.1. Crop yield loss

The yield change map obtained from the ratio between
2007 and 2014 year based on the regression models is
shown in Fig.3. The grids where ratio value ranging from
0 to 1 are considered as ‘loss’, indicating yield in 2007
was lower than the benchmark year. The ratio above 1
indicate yield ‘gain’, where yield in the flood year was
higher than the benchmark. Figure 3 shows a signal of
flooding stress in rice crop in the flood-prone area, which
lies in the downstream of the river that is more vulnerable
to flood attack.

M°E

'S

s
S

=

M°E 12°E

Figure 3 Yield change map

3.2. Simulated flood parameters

The maximum depth obtained from the model within all
inundated grids is 4 m. The simulated inundation area in
this study is in agreement with the observed inundation
and the previous study by Shresta et al. (2016). In this
study, we used maximum depth as a flood parameter to
represent the flood intensity in the river basin. Then the
output of flood depth in spatial map was used to obtain a
flood-crop yield relationship.

3.3. Flood-loss relationship

In this study, we present the crop response as crop loss
associated with the flood event despite yield gain. Flood
depth and crop loss relationship was obtained as shown
in Fig. 4. It shows a clear relationship where from about
0.25 m, depth flood might induce crop loss. Maximum
loss (~74%) was achieved when maximum depth reaches
1.5 m in which paddy plants were totally submerged.
The threshold of 0.25 m resulted in this study is generally
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in agreement with previous study reporting that the water
depths from 20 to 50 cm on plants may affect
considerable yield losses (Singh et al., 2017). Therefore,
this finding can be used to understand crop yield

response, especially in case of loss or damage due to
flood.

1.00+

0.757

0.504

Loss percentage (%)

0.254

. 95% confidence interval

0.00+

0.0 05 10 15 2.0 25 30

Maximum Depth (m)

Figure 4 Relationship of crop yield loss percentage and
flood depth

4. CONCLUSION

This study presents an alternative approach to derive a
flood-crop yield relationship using remote sensing and
hydrodynamic model. However, since it relies on the
empirical ~ models, some elaboration  from
experimentation and historical damage data are still
needed to verify the depth threshold and flood-crop yield
relationship. Nevertheless, the utilization of the results of
this study to the other case is also needed for further
validations.
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Scallop (Mizuhopecten yessoensis) is actively farmed in the Mutsu Bay of Aomori Prefecture, Japan.
However, a large amount of the shell has been dumped at some stock yards around the coast of the bay and
applications of the shell are limited to make use of soil conditioner or road-paving tile. In this study, a
mechanism of biomineralization in scallop shell was investigated with dissolving 50 plates of the adult
shell in a water bath of 9 L in volume filed with liquid of acetic acid in 1 M (mol/L) concentration. After
about 1 month of the handling with weekly ventilation of the dissolved liquid, we got the light brown
membrane of 1% in dry weight and the transparent dissolved liquid saturated with calcium ion and acetic
acid. The membrane was found to contain an organic matrix of chitin fibrous, protein and pigment and was
shown to create in vitro a primitive type of calcite as like a crystal structure of the shell with artificial sea

water. The clear dissolved liquid saturated with calcium ion and acetic acid was found to has deodorizing

and sterilizing effects.

Key Words: Biomineralization, Calcite, Deodorizer, Scallop, Sterilizer.
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Abstract: This research was carried out as fundamental study on development of the estimation
method of collapsed area in mountainous region. From the spectra and second derivative
spectra, bands at 475 and670 nm, which is assigned chlorophyll absorption band, were
identified from the spectral characteristic of the leaves. It was important note that a band at

670nm sifted with decreasing the intensity according to the water contents.

Moreover, it was

confirmed the first component of principle component analysis is contributed 95%, and the
behavior of the loadings appeared similar with that of second derivative spectra. Thus, these
results should support development of the estimation method for collapsed area by spectra.
Key words: spectral analysis, water content, principal component analysis
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