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Abstract

In recent times, Japan has witnessed a remarkable increase in the number of desolated
farmlands. It can be concluded that this is because of the decrease in the number of labor forces,
aging population problems, low-production, and low benefits. To solve this problem, it is necessary
to enable new agriculture workers to produce easily; thus, developments in new agriculture systems
are necessary for enabling them to achieve effective and low-cost production. On the other hand, in
the manufacturing industry, the progression of the “modularizing and opening” process (Fujimoto,
2001) for architecture has managed to successfully improve productivity and lower costs. The main
reason underlying this research is to implement the architecture into the agricultural system and solve
the above-mentioned problems. However, it is predicted that this implementation will not be
sufficient for successfully sustaining the persistence of innovation—an endeavor in which the
electronics industry failed. Thus, the research paid attention to “Ecosystem Strategy,” which has
adopted the system in order to be continuously innovative, and it aims to be structured into
agriculture. This is the second rationale for this research.

In 2004, lansiti codified its ecosystem strategy for the first time. They set productivity,
robustness, and the creation of a niche as a Key Performance Indicator (KPI) for ecosystem strategy
based on numerous data. In addition, Kakimoto (2018) has suggested P2M (Project & Program
Management), which has five KS strategy Frameworks (FWs), as its fundamental. However, these
researches on ecosystem strategies have been limited to secondary and tertiary industries.

Using the results of backgrounds of the research and the previous study of the research,
this research aimed to examine the “construction of ecosystems for new hydroponics businesses with
productivity and profitability.”

This research used the following approach. A new hydroponics business ecosystem was
envisioned by using the five FWs suggested by Kakimoto for the first stage (Scheme Model). On the
second stage (System Model), a strategy-based new hydroponics system was developed. On the third
stage (Service Model), the new hydroponics business was introduced in order to verify the system.
Thus, the validity of this ecosystem strategy was certified by using the three stages and the KPIs
(productivity, robustness, and the creation of a niche) of an ecosystem strategy.

The following is the summary along with the structure of this report (Chapters 1~7).
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The introduction, provided in Chapter One, discusses the main problems in Japanese
agriculture (as mentioned above) and the main points of previous research along with the aim of the
current research, its approach toward solving these problems, and the structure of the report.

The second chapter discusses ecosystem strategy-related theory and the results of previous
researches on hydroponics technology. The main points of ecosystem strategy theory have already
been mentioned above, and the result states the novelty because prior experimentation in open field
hydroponics without nutrient solutions has never been conducted before.

The third chapter, an ecosystem strategy for EZ hydroponics (scheme model), which has
KS as its development startup, was envisioned based on the five FWs mentioned above. An overall
picture of the ecosystem strategy program, which was based on the three-stage model, was designed
under six uniformed management of P2M in the first FW. In the second FW, the hierarchal structure
of the business was analyzed based on the system theory. Moreover, the KS company was placed as
a platformer for hydroponics resources and know-how packages. In addition, source suppliers of
upstream, employees around downstream, and food processing companies and transportation
distributors were placed as niche players. Chapter Three, which analyzed the architecture, clarified
the correspondence between the demanding function of costumers (agriculture owners) and the
structure of EZ hydroponics. It was decided to develop an “EZ hydroponics kit,” which would
contain seed supplies (seedlings, slow-acting fertilizers, culture medium, hydroponics panel, slit pot,
etc.) and know-how packages. This kit is a black box containing the precise techniques of the KS
company and hub; these are easy to use (especially for customers), highly productive, and easy
modules, which is a combination of technology of our company at the same time. In the fourth FW,
it was suggested that use of this hub technology should be standardized. In the fifth FW, future
strategies for developing the EZ hydroponics business ecosystem were suggested; these were based
on the hierarchical Abernathy-Utterback Model.

Chapter Four provided discussions regarding the system model for EZ hydroponics; this
followed the ecosystem strategy program that was envisioned in the previous chapter.

Chapter Five discussed a business development (service model), which contained a
demonstration of EZ hydroponics. The system was used for vegetable production in eight different
locations around the country, and improvements were made in the ecosystem with feedback
information based on the data obtained. Furthermore, the results of the demonstration experiment for

the EZ hydroponics solar sharing were discussed as a part of future strategies.
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In Chapter Six, the effectiveness of the ecosystem for the EZ hydroponics, the construction
of which was detailed in Chapters Three through Five, was confirmed based on the three KPIs of
ecosystem strategies. “Productivity” was improved by accomplishing multi-period cropping and an
increase in the amount of harvest due to use of EZ hydroponics kits, the lowering of costs,
improvements in profitability, the lowering of labor pressure, and decreasing environmental effects.
“Robustness” was confirmed using these three perspectives: 1) persistence of structure, 2) predicting
possibility, and 3) avoidance of obsolete. The creation of the niche was suggested so that it would
continue to create innovation through niche players, who demonstrate the synergy of having a hub
in the center. The validity of the ecosystem strategy was confirmed using the above-mentioned
factors.

Chapter Seven’s conclusion envisions a “highly productive and profitable new ecosystem
strategy for hydroponics business” by using five FWs; furthermore, the effectiveness was confirmed
through the demonstration business. It mentioned that its validity was confirmed using the three KPIs.

The ecosystem strategy for the EZ hydroponics business discussed in this research can
improve productivity and profitability and thus mitigate the increase in the number of desolate
farmlands. The issue that requires the most attention is improving and developing the ecosystem

from the perspective of life-cycle management.
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BHIBATL, AATIIIVERMROMGIHIEGRAITAT 10 HEACE)IKRRREE S M Eo7zLSh T
%, K EFRVE AR R L Crm it B - S 2 U GEERE RO SV RHE®Y, BN
BV B AR TIERENIHINSK A HWON T2 ESITWD. LnL, KRS
HB A% D RIZRICRAIZ Lo TOREDED T2 L LB IR E ORI B2 & DB A EH
720, R R AL TS, 7 TIERIE B FORCK L L I L B o1 # &)
BN 5L EH12 BATIEBIG A O NS TASROBFIE, Rl HEW B 3 O FEELHML T
Wa.

ZOIOREROHT, HARDEIEL, BIERENEOHB(E 1-1), BERTHEO L
LY, BHERGERLOIEINE WD REZRMBEZ 2 TRY, ZIU D BB AR RO TR
Mo tEfRb B EIN TS,

%M
12-11.7 115 RN
116(14%) ZoM 10.4 RS
Vo 2 9.1
o 7% o 8.5 .85
2/0(17%) = . &« "~ 95/
il ._.— ~.§.f \.s A5 G
4,:50..‘._., S > ‘\.-oi._._._._*.‘ 0.8(9%)
36 9-0-0-9_o-0-0-9-02327%
2} 3.9(34%) 3.2 28 29
# 1.8(21%)
0. 777777777777777777777777777777777777777777777777777777777777777777777777777777777
BB¥0594% ¥y 2 7 12 17 22 25
(1984) (1990) (1995) (2000) (2005) (2010)  (2013)

B 1-1 BEREHROKT (Hit: BAKES TEEREFARET LV5MH)



ZIBD S KRBT BT RO T o0, RIBORAMIMENI LT RO |-
PRAK T,

1. 1. 2. BEOBUR LB
1. 1. 2. a. BEOEMEFEPROBNFRZE

KFHEE G ORAE, B AT R R E RO &L 72, RVIE>THIUT 1956 4

FATOWIDHIER HEFIRAIT 19561185, THITR(%) Tl LW Bk O T
B LR RO EL, Z LT 1961 4EOMHH B AN I DTS5 i3 Bl AR S U To
CIRPEZEDRIRIRIE RIS Z DN S ERRE R OB Lo T 7T e E S [ E A
LT —RFEFXEE TN E TR TEIBT NADOKEF A ST, N7V RSRARER I
BWCHEEMEEO T LT IT(Information Technology) / ICT(Information and Communication
Technology)|Z3Z 2 HAVIZEE —IRFEZEIZEET N A DOFLINT 7T L7210 THY, KR, 55—k
PEZEN DT D—&Th%.

ZDIH7LIB TR T H ARD 3k SRR ER A 0Ot s, 60
ik LA B D EZENEFE ORI R D OO EFRZ R ORNOHEB L T2 (M 1-2). R
FHOEEMCICLDBERRE, H7Co N P SCPEER CTO T8 I He MR OB DNHLL 720,
BEDRROHNFAR RN — RN DZEPBESND. NEROMNF AR | &3
AT A HREBEIET BN EMANEIIEL, L THF RS 31T 2
WERRLE, bLUTE > TORNZETHL [ 2006].

BA oL EMEFHREURFHOES %
1,600 (5B 8 57.4 - 60
1,400 | ) s
1,200 F
1,000 F 1388 1 40

800 | |4.563 268 ERHRE mEgs |30
um 2 i A0
L 19.5
800 Y 10a7| EFEE {20
400 | 837 1
L T 482 414 {10
200 346 203 256 3801 s 3351 504
0
BEFN60E Fri2 7 12 17

BHKEE "BNEEVYR, £D5IA

M 12 BEEAD L REEES (K BWOKES TBAEE VX KVEIR)



TOLTZ P CHH B E O ET T HEL > CTETCWD. (IR BIRRR (F R 51X
¥ o ECIIML CEA, REMICAIUTERTS I ELTOFEICRE T, tik ko4
PES 1% T ) LU CHERF T 21213 A+ Thh D,

BEOHWTARRE, BRMICITEZOARROKE O EENSOBEBLOEIR L THITH
NDDIFTNDWLHITE, EOW, fali |0 3K OFHIHT —FHITMAT, bR LT ez
HLRISNDbDEEZBND. ZNOORIENFESNRNIRY A RKDRFEDOFRITE T ET A
HLpDbDEEZ LS. R ERLMEFR P DIZEALE D NHITRERETEEZLTZNEWI Bk
FfoThY, b bIRFTEE R CAIEEZLLI LW NHIZEA L WR2WDLTHD. HAD
BEZ DK DRZED IARAFL COTIAETED DL T, FHEICIERAF LT uT
7257278 TVDLEERENRH L.

FIHARALBLSTh, L EE oI, AT T DOV EENZL,
BB R 2 B 2 BRO SGES L THD. BRI~ =aT LR /7Ty
Ffin <, ZEOIEYTIIEIT 1 ELPREBRTERWOT, KRV 10 4 DO ITHT Ut E
BRI ZEE DTN I HF DT HDITR MM ZZEL TWD. EBITIE - TRIZEAN
HEVIHNAA—VITHEE OBERIZIB W TEER THLELE 2 DILD. ZHLTIIRI A SGET
DT BAR AR D HNTND.

1. 1. 2. b. BHEBIEMOIHIR

WIZ, BARDBEIZET Db K& O — > THHIEHE M EFHERSE-OBLRIC D
WTHEBT 5.

gt & DHHEREER ) 1T, EHOLHHESHL TORWEHIZED L FETIEH 503, 1E
HEIITEFR D R D, TRBE R [ FRFE R D 56 A4 - IR UL BT 2R ) IS TEFR ST
WDHRET, BHEREEIZ AR E YA TERSN TV HGETHS. [Fibe) &I
VERCGEH DEW, 1-3 DI BIIL TS,



QT OB FRERMTHD
N FHEREI TSN

B -FRBERIGIZ OV T TR 28.475ha (H27- ERHE)

B 45075ha(H27) R - 28.375ha (H27- RARIE)

-

r L
l L

i semame| 1 BMKES ]

1 1.1%5ha TR A (2 T RE) TR 8 (9 & B D

A 1245 ha(RH M) 15.975ha (SR#KAR) |

; ﬂt‘i@ 13.575ha(HaA7)
i_ jn#u:n 42.3%5ha(H27)

DTOBDIE. BHFMEIT
HBN FRERILTIIR0)

[ MmN

X 1-3 TREEEH & BHEHRGEH(HE: BAMIKES Web Site X Y 51/)

1)JRBE R HEFAA B AR EEE R CHIBTL (R B —R), BHERGEHITRZEOBHEDE
ECHIErT (B —2R). 20728, FBEREMTII e <HHE CEDIRE TEESI TS Y
THEFSPHHET 2B BN ROGAIIHHEREE I T N b.

RMIE Y ATITSa AR M Z FTA 5 M O MU TR R TIE RV 2, B
VeI 135 A EHIAFTE T2 R OB EBEES U BN TS Fhu TR,

ENOHHERGEHOEFRIE, 1985 FETIE, BEZ 13 F ha TEUTWTh 7273, 1990 4
VIR IMZERC (B 1-4), 2015 4221% 42 7 ha ETHANLTIY, 40 4-C 3 FLL OB TH
DUEARAE 2017]. Ziud, BILROREFELZIZFRT THL.

Fha
40- 386
343 . g,
B
” g 16.2— X 3=
244~ [133 g 5
217 .-
2l 83| 1
|66
131 123 135 " L .
D e 21.0 22 3— %
15.1 162 i
99 9.2 97
0
1reE 80 85 90 95 2000 05

X 1-4 BHEHREMOERBOMB(HM: BHKES BAEE VX X0EIH) BXK
24 2017)



1-5 1%, MR LICHHERGED ERZ /R LIZH O THD. 2014 AEOFHEICLAVUTTRE
HIDFEAETRRNE, T COREMI Tl &g, 578 R 23 5b2<, IRAWTT T HiFRFHIE
BZOHIM A, Uk CIE, 200213503, ki Em 2 =R R R S, 20
b RERFRILERMEIC LD 5@ ) R 2 THY, TOMOFREL TULRHOZTF FA72
NI, BRI OIS E T OB, 72771, LR 2 e C IRy Bk 4 5 S M
DHRENZENGD D, FRBERRHIO AR IR OFIE T RAEMIRS OARK ) & TR O EADIE
W37 G DEDERED 2 FNZDIES.

E=c

i Ay

bR EEH i h 8 24 3 P 19 5 18 z
|

R E i

i R e i

| 5 | 23 |4 13 8 1 9 ‘

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m BEREFES LS TRV BRI - R F B ARRGAEN
= &L - HBHTR mHBIERICE| ERIFFH VAW
BR P BENRERHENE, BHERELEASAL
m TR B IER RO B NEA R E DR R
BREYIHDOER w REED EH DAL W
mREEREOBROFL HRBEFYH LN H A EDEHERIEORROE Y A REFYA L W
SMERENKRE VD

X 1-5 BHEBIEHDIEERE (2014 4F)[BKE 2016]

1-6 1% 2002 FE AT ST DOFERZ R LD D THD. 2002 FIZBWTh, [E# k.57
BHRE ], TEEDME O], TEHOZITFRVRW N ERFRKEL THITHTEY,
SOOI A R RN R ER A UIT A DR [EIKA 2016).



Eint - HEAHTE 88.0%

i 4 oD {EE 3K 43.4%
BHORFH NG 26.5%
HEERETTMELT 24.1%

HEREMBHIEA THAL 22.9%
THIGRGELE N 22.0%
EB e 18.9%
BEMENZ W 17.7%
Z DAt 3.9%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

X 1-6 FREEEHDIAIFIE (2002 45)[FEH 2008]

RAERIRSNIRNEE TV DL ZNEDOREL MRS 2120, BUROBEZEP BRI U Lo
W CHHULRA RIS 570, FITBUEAEELIT > TV EZERREAELEANRIHIZ
FURZAL R U PERFRZPEOL, BRI+ 2728, BiRE % ERIDF7 72t B H O
SADPETHS.

BHEBEERAINT D25 C, REAELR FSEHIIN0 TR, BEICREepE
T AV EOB B OFLLEE O RT L2, BREOBFIZ L RZELREAT O
HERFT a7 D e, BHOZmPIEIEDOIK FIZL > THARKENHEMNTHZL72E, T
DNTESTRELRBIEE 72> TOB /N 2006].

— 5T, KDO— NS0 OEMTEE BIX 1962 0 118kg # & — 72— B L CTRAME AN
D, 2016 4F121% 54kg ETIE FLTWB[EKA 2017). TG/ ST AN KB L L722 LT,
FEAEFEM O THRHKROIRGEAAS 23 R WIBI AR M E A THY, BUFIFKD B AGSRHERF/K
HOTEHAHERF T 2720, KEF DA SZBFRFRT R E L TORDELRE S A AT 2l 2
T TOER, b 2017 FETHRIESHZ[EKE 2017]. KHE Tha RO REEHF O F ik
J718) 1 B 720 B EFTRIE~ A ATHY, 2ha Kl TH 403 FHUIEZ 72 [FEH 2008]. f&
AR LT SR T8 AR T 82% T, [H/2AEFHE 1| ADTOF T A3 200 J7 A
WTHY, V=T T T KB D[ EIKE 2018]. BEEE O FRIHEENIL 66. 6 m% THLHND,
AR HBI A THESIR R, FEREL L TEENH DL LITHR TH D[ EKE 2018b].



1 NDIZDDFIFEMERR IS, EEFREL TRV EL720IIE, ZHETORN
B TR TIFRL, Sifiorm EaiasRkl, IVDEopt R 2N RBBIHHE S 1K
HNCHRH T DI LR, B haFioT, MB&ITRFELRV IR E 2RO bNS.

L1, 2.c. B3 - B OLmEBKEE

BHESN TODEHITIZZ R AIBERE DR Y, BDRL7ZBHEBEEHOFENNC I Z DFELE O
—HRKDNODOHD. BARIZKITHLHIEREDEREL TS, BEERETICRITLER:
&, 2001 FEDFATEFEE P B ARAEHK 2001 |BUDERD 2 2395, BEEALE T
BEFICLDEEAFEIRE A FNIE L TODDIZH LT, FINSEE R I, BFEOHRRLT
SRR ERIZE S THTONLHLP L RFEAPEREN 2T N TIREAROHAE LL T, LYK

P A THZ T BRI, BRERETIENE LORSE, KIEOAZE, BIRER
BFOMRAE, BRAFRSBOIEH, SULDARARFE BN CREAERDPITONLZEICIVETD
B DD EPEM DU ORSRELSN DL IO 7= DBERER/KE 2010]) ELTWD. L7
FANSHE H CIE, TREAPEEB(EHIS T AWM EPEDT- O D@ENNT T X TRE
ARD(NFHIZDBREL IR X T, [T D REAPEEENCEBER DLV, LI THE
T HEDOMOBEREI B AT 20011 L T4,

EHHIZL THZ BRI TR 7 TSN (272D, iz SCHA 7K b AR 2
ZTDHIENTELDOIL, B2 IFENOERRZ IR WERIZEZTHTENL.
TRARINZEDUIKINIERERBICIREL Th, RFHIRELEGAHLE 1980 424 KF, 4F[# 6,000 J7
MH DX MR ELZHIFIL CWHERERTHY, REOKHE TERITE T T IULED A ZhK
O FHTHEDIZD 1 JEHII S 2R (1980 ARk )2 Hi T 52N Al ThHD[H

i 2010]. ZOfh, R AAEER IEFERESS TR R H)BI I BERE S 43 0 R 2E DO L IR HERE
EEEHI T HEFERH 8 JRMLL EOMMELRHHENN DIV TS, ZOERE A RERIZH 7> THE
F BESE L7201, SRR T DBRZTRD, Rt nI e/ EAITOZ LN HET
HD[EH: 2016].

Ul o e o ERREORYE ERR 11AET A 16 FIEAEE 106 2



1.1.3. EEDOREE~DFE

2015 4% 9 H OEEYIYNT, 150 ZB2 HMBREEMOSINO T, 2B TRz
[t nTREZRBHFE D7D 2030 7 =4 | (The 2030 Agenda for Sustainable Development)!Z,
[t nTREZ2 BH%& H 42 | (Sustainable Development Goals: SDGs)23M8 (T 5H17-[UN2015].

ZD SDGsIE 2016 415 2030 4 TOEERRY7: BFETHY, [HEHE X EDIZLAR ] (leaving
no one left behind)Z & ZHEFEL L THIF T 5. SDGs 1%, JoiEE & EET R COEZ4IZ,
R A BRIEO = SOMIEONT o 2AREN A2 e i3m0 BEEEL T, BUF
\RLTZ 17 DT — )L 2 DOFEET LR ESIIZ 169 DX —/7 y MEERLFLUE) DS LS.
WUHEMEY IO FHE TIIn—~ 2R AT —hAV ATV, YIS S = EHb A
T—=RAEAT, TBRITT V= # FEI R KRS L TV BERIB TS,
DHHDLEFTT, HHDDERED BRI 1L FF4+T-5(No Poverty)

2) A ¥ 112 (Zero Hunger)

DHLPLEE DT X TD N & OREFERY R ATEZ MR L, 1@ ukaHEE T 5(Good Health and
Well-being)

DT RXTONZITEEIP O ETEOmWEB ML, FEFEHOMESZRETD
(Quality Education)

BV B —DWEEE TR, T X COLMEL LD /T — 215X 5(Gender Equality)
6) T~ TD N X INIKEFAE~DT 72 2%l 3 %H(Clean Water and Sanitation)
DFIATEFTE, Fift iTREN DU RAVR =R X —~DT 7B A% ek D (Affordable and
Clean Energy)

8) T X TD A& DI D EIERIN DR Al e/ R R, BAB IO T —8V MU —0%
HEHE S (Decent Work and Economic Growth)

PV NRAL T THHENFL, Fifit ATREZRPE LA HEME T DL EB1T, A/ _X—Tar DPER
%[X]5(Industry, Innovation, and Infrastructure)

10)E N B L OEFKH DA T2 1EF 2(Reducing Inequality)

LD#ES 2R, 2242, LU M DRiE Al EEIC 2 (Sustainable Cities and Communities)
12)FFf5e rIE7RTH B LA PEOD /R 2 — %R 9% (Responsible Consumption and Production)
1)RELE BN 2 DB NI HDD T8, B RE TS (Climate Action)

LD LR IR 2 PR 2L, Rt (TREZ2 T TR 4% (Life Below Water)



LSRR FHGE FIRE/RE B, WL ~DRIL, THIS OB IE B X O, 72BN AW kR
PEFR R DPHLIE A2 2 (Life On Land)

16)AIE, N> w B tt A4t % (Peace, Justice, and Strong Institutions)

1D ERfge TREZRBAFE I 1A T/ e — b e = b — 3o 7 &5 AL 35 (Partnerships for the
Goals)

CRRRIZEBSE S L 2 —I28D)

17 D EEDIS, W20 BEETITREICREFE DN TS, T, ik b-S
IALZRE O AL T 28T DFUREZ BRI, ZRAX =2 RARICELTII—1T,
15)FED EINSESFAI 72 E~DEBRNATREIZEE 2 HND.

BEITER T AEREMBEO— 2L LT, JBEO ZFEO— 2OV BROFENChH) Hifa
DR BT OND. VO F A FE B ITK 4,000 75k THY[USGS2004], Van
Kauwenberg(2010)i1%, U FLA0 LD L FEAEEFO A L& H EE D3 i< &5 &, 300~400 4t
RV ERIEEL O Bl 3 AT BECTd D LR LT [Kauwenbergh2010]. 72721, HIERAAT A O A3
Mz T HH, HEESNOEBIOELIENL, F/ A RS D7D FARB O H &
HAMIZHINL TRY, EEREIIINLOG RV FLA DB T2EZ 2 oD, FEEORED
Bl Ol BHIARASHTIERIOO D, K 4% HEPN IR SIS L TEsY, [HM
1975], HEBRZRIDEHRAZ M AT, IEERIHED RWEEDIRDHIL TS, [RICE LSS0
BIOWHDNRIK £72 5T, EHROTHNAEOEIRIZ KD HF KOG, )11 IHE D& Rt
7R EBREITI 2> TN ZHDBLED DB IEEHNFRD BUVWVEFEN RO BTN,

11 4. ORI

2009 FEOEHIPFPOYIEIZLY, BZELCEADREICS A TELIIN o728, ik
FHELOHEEL, BN LOHHHS N LOIEMACIZIANT 2B E A0 D085, 17272, 3
VI PEZE LT D & FIEFIZBORND OB T, H RS ARLA /=g 201K
V. EHTEO RIS, fiBh&~DUAFRE, BHEREEFEMEREDFRIR THD. ZNETORE

2 WEFI27 4E T H 15 BIEAEES 220 B

10



ETIL, BWOKES ZERICBUNEZHIT T 6 IRFEE(L E B IR EF G AHEEL T3,
TR B EIATA )R —ar AT l2 DI, KB ERMDA—TF A )_— 3 (open
innovation)73 28 Cdh5[Henry2003]. ToT(Internet of Things)<> Al(Artificial Intelligence)fff73
HIRTDHTT, BEAGNENLERRETHIEIAVMNRZNETE DIV, MPEEE2E
ZIABRENENDGFES I THAIZH ILHIE YR AET ABKRIZAIL TEBY, E¥ITH
ZDIHRE P RAET VOERENRO LTS,

1. 2. REEAORER S ORISR

AT ORI RUTHEADWT, AHITIERBER OB IS LOMRR RISV TS,

1.2. 1. BRI 2 MER L 2 DRA

A ADRZEITBITHMAR Theb K2R AIE, A Cib~72@b, stEE oD L&
AL, BRSO TR SR OIS LD R DT D Tin s, DI 12X~ T, 1.1.2.b,
1.1.2.c TIRA72i@Y, ZHEHIEREDN KON DZER, JHLRERTE~DOEIFERE KT 287
&, Bk 2B S IS TS,

INHDOREDRKEE 2 HNHZ 8, BEOAFERDIRSE, BED 3K MENZEIT B
%, ZZCTOEFEWLTL, H TEAFRERELTRY, —EO&RF(FE - AR DHENIZT
ZL DB Z FE A 5700, LT —EDF I EZ SN2 D7 VB IR CREA S
0, EVOEBRTHS. WASHEIMENZ LR, REOKEAD L IO ORI AN ESREE
G, EEDEFEMITE VAT E 2RV ORBUR THS.

ZNHOBHNG, FBELEEDHEINL RV, BEERD WSV ST R A ORED
FAELTWD. SbIZ, REEIFYA], 50, [fERIO 3K LEXLN TV, TREh0%E
RELT, —m BIZHERHAHORES, WhPDE B RIEGEIRD DL F 1) ThY, +
DIEER, R L DEIEEHI LS TRELITITR D2 b5\, N74—7p 8D

P BEERKPENETR E D RPEEN RN T - FOBARTEIC b EBEI L TV A RETREE KT, SRR
REDMEE LICERE. ZO X9 kB 02t 6 IRERL LTS5

11



BB 22N SR BN 2 BB HEkR | ThD. Zhb 3K I, ER FMET o, B3R
ST HHEIEICER T DRE THHEE 26N 5.

Fz, BEMOKPER 20 MBIE DT UCE R R 2019186V T, REDREEL T,
I RtEDIRS A FERHSN TS,

1.2.2. R OMRRE

ATEE O EERTRE D R R 2R3 2 F1EE LT, MO R LT HiH B3 N BF Ak
DHLD. EFEMER FIXEARIIZE, IE§MHE B 528, BEERImZ AL, §ECTHIEEN
TEDINTTHILTHRETANE: TIFAHZLTHD. £z 3K MBI L T, shEE 2 Lo
B, BFA D ThRZEN TEOFRURET ORI L TR Z X5, ABFZETIE, +
EAEDIRVVEEETH RS 2B LI U TR 3 T RO BIR AT, KB 0TIz
WTIEER 2+3-4 BISTHIRT 5. SHIZ, KBRS AT L08R ARBAL LT, MY
1A )= a B OB E TR AN T3y 2T WIS ICE B L, BN ~OIS %2R
BB,

1.3. AWFEOHHIB LU ERE

ATER T H &S - RS B L O ORI SN T, AR TO 725 BfZ, IRODED
[ZEDD. T720bb, EEMDEWETRUKHIRE(EZ /KFHE VR AD T2 2T LERIHESL
Thbd. IHITIE, ek, TV a— MBS ZIRB LU —IRESE TO LA MMED GRS
ATz KS BERAEFUEN, 55— EE THLRBENTICB I DA IEELRAET 5, LW)H H
b pFERE.

RIFFEDFHKBREL D RAD T AT LEEIIE, B ARD O AFEME D ETREE
EEHIE MO IHIZFET Db DLEZHND.

1. 4. ARWFFEOBAT T ik

P2M BEGROE X HICEDl, BEOKRETEENT, EWITEEFrm ERITE A A G,
BRI AR M EZ B D TS, 2O ORmEBIFENLL T, 7177 I(program) & Z 7l

12



D)WL, A% —LET L(scheme model), > AT LET /L(system model), Y—E AET /L(service
model)D =->(3S &7 /L) THERR SN,

ELIZZNDE NI IR AN D201, 38 BREHAETHH G~ 1T A MBMFELE
T5. A~HIVANE, a7 7 AU T~ 1Y A Mprofiling management), 7 1277 Lk~
XA, T =% T 7F v~ F A Marchitecture management), 77~ 74— L~ KA
(platform management), 717 %127 /L~ %2 A N(lifecycle management), flfEFEIE~ 1A
DRODOEBHGRIZE LD HID[F H 2014].

AMFETIE, AF—2L, VAT A, B—E 20075 38 7 /UKL =207 2 — X
W TETT 5.

— 72— A THHAF — LD G T, A% —LET )V TERSIE T #-C BiEZ, &0
JONTFATT 2D E D, FeRll7o kA S L CFRITT 5. ZORRIZMMIE, B 4 #0ikJ2
B3R, AL FZE T 272D OB EEIR e E /- R D RESHI R RIZRZERS, W
b@H7ay =V NEBAIT). BARIICIE, HAHEAR 2018)IC k> THRESNI-F — A h—
EHEFIED IR D7V — LU — 2% IO THHUK PRI E O R A - 2 a s AT LER I A A 5L
T5.

T ==X THDHY AT LBIFETIE, ARSI ES UK S 27 AOBR %217,
BARMIZIE, ETARIATLOERA BTN ED L. IR, RUAT LOMKEFRELT, B
BIOIEIE, KB SRV DBRTE, KBHADBHFE, B OB, 7eEE1TH. SHIT, KAVAT LDHE
FMERGEE LT, K 2 Wi B s <0, A2 pEM OB LAlk& (2 B3 a1 75,

BT ATHHT—ERAETIIE, VAT LAET IV THELNT R (E VR AET LR
AR E R IRTERE D B ) AR LT, MR OEE S EH Ry va )T B LA a2 A
T OO DK A FATT 5. BARAINTIE, EFEaBRa el fr KB 6 B 32,

LI EDOZIHH D7 2 — R0, FUKHHE VXA 2oy AT AOF MR, T3 2T
LERIK D = ->D KPI(Key Performance Indicators [Parmenter2007])(ZEpE N « ER 42 « = F DAl
HIZEOHERR 5.

1. 5. A L DOHERL

AT 7 B oAERSNS. BEMIZIZLL T O THA(H 1-7).
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51 BIIATR LD FEETHD, FH KoL YA 2o 27 MK IZ B 3515 5,
B, FEEZBRATZ LT, L1 TIEARFROE RELT, BARDHSMEE2> TS EHED
BURETRE, BEICLDBRE~DE, DR EEIGIZOW TR~ T aREEZ T 1.2
TIIRER OB L ORI OV TR 7. 1.3 TIEARMZED B FEERIZOVTRL,
1.4 TIEARFFREOZAT I IEIZ OV TR, LS I TR LD E R~

1 EOFamD%, 52 BT, FEUKBEIE A AD T a s AT LIRSS AT TH AT
FENTRI LT, B 2 0T ZE S 2 A 5 2 LIS Lo TARRFZE D4 L riE (T %2 B 57s
295, 2.1 TiE, REOBERICOWTHIT 5. 2.2 TIX, RFXEORML/0 D3, R
IR DA TS S AT 5. £972.2.1 TRBHERES OZSBIZ OV CIEEEL, 2.2.2.CHE
W T N TR W CGRETS. 2.2.3 TIRKHRREN BT 3B OB OV TS
T B, 2.3 1%, AR COEVRARF O 52 AT THS. 2.3.1 TiE, EVX
A+ LAY AT LERIGIC BT DAL L CEORADLRCHT OFEEE THAET . 232 T, F
— AR RIS OB ART. 2.3.3 TIE, TV AT AERIKICEKITSH KPI #%KFL4 5. 234 T
I, EVARR a2y AT AOH L E I F— AN OBIE OREFESTIEIC OV CRE T 5. 2.3.5
TIEF—A— U RIS EO TIHA O 7L — LT — 22OV TR T . 24 TIIAEORNAE L
WEET 5.

A% — LEEMETHDHE 3 B CIE, P2M 2\ oF —AN— U BRIEAE SO HIHH 71— AT —
JIZEEDE, BLKHE VARAD Ay AT LIS AL T 5. 2D —AAZ T 41ZEBI1TH KS 4R
13, BZ KB EAN 2 AR LI AY — T v 7 R 3EL 5. 3.1 TREOHFITOWTIR~,
32 UFOHIZT, EVRAZav A7 LSRG L — LD — 272 »C, EZ KHFE Y R A -
TV AT LG AR TS, 3.2 TIE P2M @ 3S TF /VHELOERIEHE S 7 o — A4 71 Th.
3.3 TIEAME - PN BREE T L B ARG E OV TCIR D, 3.4 TIET —XF 77 F ¥ DO 44T
9. 3.5 TITIEYE(LERIE I DU Tk 5. 3.6 Tl B Abernathy-Utterback €57 /L% FV 72 fF
SREEIE RS T2, 3.7 Tl EZ KBOETVAAET NEZDT I A MNIDUVWTRL, 38 T
REONEERFET .

VAT LEMETHDE 4 O, M OE BRSPS ORI DN THTL, #E
IIPEREARNE N KBRS S AT 2% 3 T5. 4.1 TREOERIZOWTEN, 4212C, EZ
KD EEAR T MEDWTIRFTETTS . ETILHEIE BT OWTRFIL, 0 BARE720E
MJFikE, ZNEIE AU KB O A 3B 5. FeARa 7 M BT 14, 4.3 \ZC EZ
KO BERFMBAFAETH. BIEIC CTED DI BT NI, Bx B85 C EZ K3
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FERRBRZA TV, N—R =T ZBA%E T 5. 4.4 TIXEZ KO EREMRFEE L THEHE LELIZEZ
K CORIEZATV, BFROMEREREZ DT 21T). 4.5 TREDBLZZITV, 4.6 TRE
DRNEERRIET 5.

P —EREBETHLHH 5 HTIE, BZ K VR ADOFETEAREZITD. 5.1 TREDHHRIZD
WTIRA, 5.2 THEARFETITO EFEOME AR 5. 5.3 TEBRICHFES LLITREARZTT.
TICUE, WAARUR, Wi, B0, R R, BRI, IR, REAI O FEREABRIZ >V THRY
iP5, 5.4 TIIOKHETO EZ KBFOIAEPEZ DU THERL, 5.5 Tl& EZ KB FREkIE S L
TR —F =2 =TV ZIONTRRIL, 5.6 TREDBLREIT, 5.7 [ICTRED/NMEETT
9.

56 ETIE, TNETITHIE L EZ KBIE VR R 23 27 LEIE S IELSHEREL TS
DB HONT, faMEE R = O OMMEFEERT A pEME ], TERHE ), T=>yF ORI
FANWTHEREIT). 6.1 TREOILCOWTIRA, 6.2 IS THEEN, 6.3 IZTREM, 64 (2
T=yF ORIBIZONTELR TS, 6.5 ICTAREDEmEiR 5
5% 7 BT, Ml L TARFRROR R A FEDD. 7.1 TIEARR X O el ~<, 7.2 TiXh
JEREE B DOBEIC OV TORT .

1= Fi#
F2E STHREE

x—n W

EI3E |EZKHEYRR - TAVRTLBRBOEE

vazn W

F4E EZ/K#HIE Y X 7 LA DRIR
H—EX '

EHE EZK$E YR 2 DEIFAER

BO6E BWERERICET 2 ER

ETE b

X 1-7 AFHSCORERK
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RETIE, FEUKHERESE D R AD oL 2T LEISRESR 2 THOARMI IR LT, BhE 5
FATIF I E TR A T DL Lo TARBIFE D il EOARLEFHTEHSNNNCT 2. 2.1 T, AE
DEFCOWTIFIRT 5. 22 TIE, KEEOHEMLRDEYE, B KRBT 2517/
FERRET D, T 2.2.1 TRPEEEEOZLEBIZOWTEEEEL, 2.2.2.CHEY TIHE AN TORIRIZ
BOTHAETS. 223 TIHARBHESCRBITDRIHAEDOZMEITHOWTHL NI S, 23 13, K
WIETOEVRAR G O#E 52 25ATHIFE ThD. 2.3.1 TIE, EVRR-Zav A7 L
[ZRIT 2L L CEORANLRH OFEEETHAE TS, 232 TiE, F—AM—2 85O
BEAT. 233 T, o AT LHIKICESITSH KPL 236895, 234 T, BV A 2oy
AT BOF LA F—A— OIS OREE LI DWW THIA T 5. 2.3.5 TIEF—AN—U K
IS SRIED TLEH D7 —L0 —2IZOWTCEE T, 2.4 TIIAREDONALZRIET 5.

2. 1. IZLBIZ

ARG 2 B B S A D5, IERITELRSH D NI AT AN D A TR E B AR
DBREEICEDFANIZEAEThoT-. EDOTDIITHEH O LHIEEM BV THY, D78
1T — KL, EOB &7 % VAL, MATOFMSANTES T, RO
KAEDEATL, SKREDRAD LU DBBOR, KEF OB, 2813 —<UHE,
FREHA ST TS, 22 TOHE OTH DL EH OIS LT LA S Tldku. K
BEOBOBEFZENEZIIEL, £, U 24— VI Z—U 2R 5720120, B
DAA—=TTHD, {5V, 00, faliu o7z 3K OIS A TR AOH NN EBLS 72K C
F725720 ., BT, ZOIINC AARDHIRLTHFOBITIZIW TR~ H B E R
KOS Z TODEBZ R DIVD. ENODRIBEE R T HT20E, EFEERES,
BRI A DV NSV TR ZE T OB N EE TH L.

DT ARG/ SCTITRBE F R L OF NI &R ki b 2 B U7 KBRS
EVRAZRRT DD THD. £ TIIRIED IR, KPR DL AT ML, £ L THfE
AIREZRRRE MR SN OB R B D.

FITCARFETIL, BENLRBHESE ~ORE DAL T 2 CORIMER, EVFRALL TR
NMESEDZODE TR AL AT I, FHIAMIZEDE D B L7 5% — A— U BRIg OR%E
FIEICE T DO R L OB E R S A R AT 5. ZAUTI > TRBFJED AR (L
fHFEBHEEAYIMRICT 2.
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2. 2. IKBEREE DYCA TN

2.2. 1. JKBERGE DAE

IRBERES LI X ETERE M LB L LR W IREIE D Z 820, HIRA M EEL L2202 Bk
HHRKRG THY, ZLOREEESREZE TSN TOLEITTHS.

19 tH421Z Saussure (28> T, HEMITIKE L EZ2 KOG T RN AL F W E I > THERRS
TN DZENIALNIE I Saussure1804], FEADAEFITA B[ K72 9 FREHD LI DN E ST,
Z D% Von Sachs et alIZ&> TKIZET T Z LB SEHTEN TEHE /MR OFEUERI 7240
J7 3% FLEH172[Sachs1868]. AV [ HAREFE | ORI THD.

4B, Y —ROEFICBITDUHADREFROLF)EL T, Y TOERENRENS
B 313 (macronutrient) &, /NS EZLEE (micronutrient) |2 KBS WD, HlEMIOAF I8
DWZATEHREL T, EHRN), VAUP), BIT LK), BEFE(O), KHEH), KFE(C), #1127 (Ca),
~ 7 3 AM(Mg), HiHS)DEZEEFELTD 9 Tk, L TE(Fe), ~> 2 (Mn), 155
(B), #i#h(Zn), EV7 T (Mo), $il(Cu), HFER(CHDOIMEEFR THD 7 LR DA FH167THE A
HIVTWD. HEDI R T DBRIIEZ NG 225 KR EL THEGSND H- O C DD e FEIT, A
RITHENOIHE SV TR T2 EMbENZINIO DAl T 2RENRDHD. 7ok, ZNbHD
VIR LT O BIIEWFEIC LY Belen7=0, [Al— OFEOMEY % [F— 0 T8 Tt CHkbs
THERFED TR IR T HENOHE SN, T EEREEL S ST FER THD. 728,
IKBEE S DA TR 2 I CE D720 Z O R II A 5 (B 13 A2 LA Al g
Tbb.

PLEDEH7238 BLEAFGEOMERIZE ST, 1920 FFETITARBRE; O EBREL ~L T Hf
BEI35E TL, FERMEA~DITEDIEELAMTONDIZE ST, ZLT 1925 FEND, RERE
SENTIUCHIEZ R U U O 72, IREO T, TOMACIEIRSOA FEi V78O
721, BBIZ ATVR Z 72 UL B70 o7, 22T, HERD HHERER LN DR I HEEIC
B2 AU, ZOIORBIREDFRRZ DD TR, LD EIZHE BHENAIIIT > T
-7,

1920 AL 0 30 AFEARATEZONT T, Gericke 1285 C, EBREDOFEERND, KR
PN — A TEBARES T 2 A& 158 DT [Gericke1933]. ZDEE, D)7 ik%E KBk
(Hydroponics)E MR L 7D Ths. DB BIEICELET, B OB ITHEATZN, VAT
LELTOEY 22— /HUIFEBLEFL TR0,
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2.2.2. fEM T3 & N TOEIR

[EINTIE 1970 FARED, IRE 2R LIRSS, SOITIRE, Jt, “BRRRE R
E DS GeF% B B IS & CROEZSIRBITIR D, R ORERE, B, IR, HaideEC
S — B LTI TIGEWDAEFES AT DM RS ND I /e~ T [HTE 2012].
R T35 DNER% N COEFE THHZEND, RIEITIEATSNAHZ LB E I 22 EHEAS
TE, WEROEFEZZTTIST HEEL R 25, SHITIE, i CIEEE ORI
HORNDHIRE DEFRNDD.

T T8 R DR E L T RER, SELTICZDFEREALND, RFEFDLT D, 2<SHR
HIRDVDIRE AT, BANDZRN, REDFITOND. Bl DB F DL ~Di&
M), fERESRIC AT 5 [mit 2010].

ZNEDLL DR R HMEN T332, FIHIEATARLAEPET AR LR EIRD LN K
PAFAET D, ZIVETHEDEIREL TRIETND LT 7 R0a0AT, A A A —R(LED)RE
RSV TETZ. TERNIFENDBEORmEINOEET NI LT TR ER TH 72038, HEMIZ
MR AR EH DR DI b b, REOEBRGRIMR)Z U T 57D & DO
TINTDMEN DY, ZEHEL TN TEL T, IANFRPENEVY R ERHD. ST
FEINTREDBGRZ D72 WO TUTHE R 22 L TEHT2D < OfE) L TR T
WO, T LB AR R 660nm (30D RS 3D 7e\ e sdIZ, Az FEMN H A3 R i
B DM A 5[ Mt 2010].

LED OFRYEHREIX, K 2-1 (TR TEBVREITIaa7 L OWRIE —212, F kR
460nm TIIE T HETE R OIS DIEFA A I ML O — 21 EE KL THY[EKE
2010], HECEDHDOWINE R <Y, HAIGE L THIERICAE T ST LI LN TES.
LUkl SO e ST L Tl 7e 528, BEITHE &N RE WO THRED LIRS L
TIERERS D TIIRN L, FomiBIRDE NN ME T § 572D 2 BRI HIR R A 2
HZEIRE DR Kb &% [Panasonic2009].

KEEEFIAL TUFREAE BRI ARNR DDV REN O KRR & i3 58, ATk
JRORINFTHRRAA 2 BT 5. Z U CTEET D0 hilE Y L5 PE DB I, Bl
PPRDAFEILT T, 77 Mo RE M2 @ O T Il b2 L, EEE o/ NeESR,
A FEEF LR FEMIIAT THREANEL, TNERIET O~ —T T4 T D13
PLLIRD.
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X 2-1 M DIBISDIER A2 F v [t 2007)(HEE: TR Web Site & U 5 )

2.2. 3. KBRS SR 2 BIEE o Bt

IRBEREE CIIARKI IR RNV B2 oy B R A KIS LT R IR A & 2, Z IR TR
IRER Gy Z RN S IR L7220 . HEFEN O BRI H LS T FETIIR DIRY7RE D5
K EAeBllblo, MEOZEIEDJRIK L 7eD7-0, HERSELIEN I THS. EERIEONE
BREATOY G, THREFEOSIEDMERMENG, SAMR, A RO E I LD IR DR 4L
B OEARFELN[AKR T 2012].

Fo, RTFICEIUT, FIERIEER T TR OML DO P LB R E LS [ SEZ 720
(IO FEPHOLNDIRT 2012]. 120, EMHIATERR RO B IR E 2 EL
THIET D2 HERBZLNDN, ZOTHDREROBEADAANEBE T LLEN DD, 5
UL, EIANCEE R IR A T T 2 B 2 N0, BRI DB L > TREBOHEK A FE
FESN, SHITITEROBERHEESNLZEN LR/ OB LTRSS, Z0kd

B COREIR ORI IR S R RTE R DD 7220,

Fo, KGR ENTITONLBHEL CRRE, RESOREAZH#ET 220 OB H

1F0y, BRI RIK SRS RS AT D 2L TRIEOME LA AEL, £ OB BT IE2 7
W L\ S DBV E U DT D ThDH[RAJR 1993]. E D728, FEAEIXEAMIZIRENIC
RETHIENEENTODD, LU= /LaANDOEERITERE T 5. — AL, AR
FBE S AT BDA = LARRDRAEDREEELL, JE 3 KO/ & ORI E B
VAT NIRRT D, IHIZ, RN TOKBEEANZRB W TR 752 O TERIRE RS T
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B, —H, BIREIIEER DS E « ANV A T2 SIS LR ERSR BRI E DR E
HEFDVARIHDDRAE 1993]. —fRICHF IR H OWIR BTN T, Bk, WEE 1O CHBIR
HEARIEL, RODIRAL TR G T DAL Z 1993].

TS Tl 2 [0 E BB IBR T 0 RKITITEE I IEDNED BTN, Kk
B CI— BRI R NR AT LI BR S AT DAL TR MRS AT LR, BN
HEHE RIS TG BN E DRy DA% R ETHZLI3d TREECH LA 1993].
ZDT2, TREEE L FRRIRE A ] T 22813 TR0,

2.2.4. K Z2RWFE L LB RICEET &R

HRO HARDEEITZLOHEMREE L TS, A5, AAROEEICBNTEES
O L, BERE, FLIOTSH UL S O R RSB OB/ > TWDZ LA L C05 A
1 2019].

JEMROKIER « RO MBIE T YO RF S TR AENRL QOB EL L COREDRE )L
AEOREZ HEL T, BERSRERAEITH L TEMLZMESIRVFAIC LT, THOREE
BBV E B L DL TODD L THWNND TR B ENDEZ AMUADZ E/3K
DI A JHNERR 2 TRRT % D =RAL - AL ) DFT LD BK NZE DT /B Y R ARRS K
)/ 8 53 DB KA Z D EVIT IS DI EL LB | LV B R A RL N TS KA
2019]. EHIIE, FEBROZEENGIT, TREREEDPEEERENEANDLIET, X5
DRELMTON K EED /U N\TEy =T TED. JEVIFERHHIN TN,

BRUIZERAEDERIZL LI, BROBRMKE RIS, RS S AZHA T
DIRKIELT 3K, 37205, HEN-EOWfER | LW S REITERSNDRED~ AT A A—
UNEHL WD LTMATER,

BN EVHA A=V DO RITIT TICE DD THAD . TRV TIHEE, MY,
INFEE T HICERIVTHEE T HZLITYUARTHY, ZDOIHRAA—VLL THEBHITHS. IHIT
&, BRI EERIICRAERTBOERZ PN EGTE T, IRIRDEDIZW, REINALEI<, 28 TE5D
W EVOERIIEE LS TEERHRLTHA).

HANEERR 370 b BAFEIC I D HHUC BT 2 HE A ELD TOD[HFT 2018]. Fik
DOWFREL T, IEERRTE I LD B Hr-0F T8, BEXR OB Lo RERELZT, ZOHHED
HIMEM AL TS, 2L T, RO i M 2D 2 L, EkA L7 1F
ENEREFHIEENLZE, 2L 0D, 20 ECTHRNEL, mEEZOVZAT, SEAD
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DA OEITIZIY, BADREDOFRiMELEMNAF LR TRy, Ll
TV,

2.3. T AT LEREE DA THIFSE

2.3. 1. =a v AT MMEERDOEH

T AT A(ecosystem) L [ AERELIZ BT HEREREZERTHHFETH- T, 5 HORES
FOBEBERETHOIE Y FA LIV AT NIZTOT Sl — & ThD. ZoTFuv—%, £
RRFa SR LT AZ 77— LU T2 2 L i AR L L 72 DI Moore THHESFL TN,
Moore (%, EMEHET AT DO FENHREFEFITATDHAITH L, PEFEICBITHEZELM
SELTAB OB EL TTIRL, ERERWT408R, TRbbE VXA -2av AT LD — 5
ELTHIRT, LWV RAX T 7 —%HEPE L7Z[Moore1993][Moore1996]. B2 RA =L AT AIZE
W, 2R T DRI LA /R — a2 3 S b (et (b Co-evolution)L,
FE s E R — L, BEOTREEM- T 7D OB AR e 2 E 70D, KM
BRE D R ABRBE TlE, 3D = 27 AWVELFE B Z DS > T AIREMED B, B, 4
H OPEEIEHEERHEL TODDIL, fll 2 DRETIIRL, EVFA2ad AT AMOBHSTH
HEFERL TG, FLTC, REREHIL, LTI 2T ADFER, BEFED T AT Al
DFE % BT DRI EEEL TV D[Moore1993]. 72, SCHA[Moore1996] Tlf, &
FIRAT =RV —, FTIRDOBAM - HE - E ARV R R 23 L AT MCEDHNDIINEL
BRIMTIZ. 7272, Moore IZEDZNOHHRAIDE VR A TaL AT LTI, Zav AT A, 7205
AERER DFPHE E TR TR ZS AL TR,

LLZRA5, Moore 1215, BV A 2as 27 AEVORESRDE AL~ T, B—pEE Tl
IR EBPE AR Z DB RO EEMENMRES N, Fio, REMOBF-CHR WO EEHE
HCCTEZEDH AIZIEE ML TOKEWO LRS-, 20 Moore DE VAR A 2L AT
LDEZTFITBEOHZ VAT LMIBITLEELRGRORLENET Ty — LU TR D
DIZEBE RIS, T DARFET AT L, BB mDFRICKELFELTND.

—74, Gawer et al.l&, 77y 74— L V=& — T RERIZ OV TR L TV D [Gawer2002].
ZITIL, 7Ty NT g — 2SR TV 8 5 A3 SCBC 72 PE L DA 3603 B 92 B () [ RE L
EREYTGRU QWD T I7ERTIIRENTY 2 — VL OB E AN THZ %
HELEL TR, ZHICE-> TINEL DT LAY — DR O EHRE 2RO L LN TED LR
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LCWA. Bz, BENEL, 74, W, 4 —T7 44T AT L0E, ARG THEELEYT
VAT BEV)EY 2 — )V TS MO B A AR PETED.

BRI ETAINOOEREOEELREEL, MAhOSES T 2— LT HTHA
KIETHEER DR NI — I THHESHTUIZ. BARFIEL TAL T VAL, A7 a7 ey
ZIY BIFTRY, 2 TOT Iy T r— L) —F =y IR O BEEMEE T T 5720y
AA LAV AT L HNTND. TTYRT =)= =y T h T IR LT AR S LT
YTIALT, KR, FREL TTIIRKSEF OB TOE VR A 2y A7 MIE O ] 5218
PRI EFLTND. 7205, Moore et al. B3 ER DBEFrH O NTA /N —Ta ORI
FTHIDDART 7 —L L THALZDIZH LT, Gawer et al [XERAIREELL TEY RAT
AL AT DRI O TEVEBES S LTIV TR,

2.3.2. F—A h— BRI OMES

F—AR—(Keystone) B L O —Ah—#ElE L1E, ARFROAERERE M RETHAERESET
DOF—AN—LFEOEE|LOT FaP—I2d>T, EVRATav AT ALBITHF—A— 1R
EORDIENE BRI LI THD. F—Ab—FENL, 76171 2010112k iud, ERERIC
BWTHEAVDIRWNEY B THORDDG, ARRRSKREREEL 52 0L e T AT
HFETH5.

Tansiti et al.[Iansiti2004]%,, Moore et al. L [FERICE VR A 2oy AT MG D AZ 7 7—L LT
DHE A RL DD, ZHEEBEIZEOR FTF— A= IO TRLU TS, 22
TlE, v A7aV T M, UA~w—MEEWST-ZOEER TOHFEIEEEZ P LEL TR
AT LEDPRBRELT, EVRA 3L 2T MO HER L TO D2 K3
T 5O, ERBFOHGE, ¥ —AN—UFHEVIAZ T 77— T HLEHI, F—A—11R
EDIRDIENEZZTO~YRY A FNBEEN T D[ Tansiti2004].

F— A= HESNEASNIZE Y R A 2Oy AT LERIE IS 2 COAPEME L B 2 )
HIEWTE, ZLTC=yF R LAY =L LT A /X — L a Al OfRED F— A —
BRI Z Lo CifERF S LD & FERL TUVD.

TESR DR MRS S S PE R TR 72 DA ERBE ICHT L TR LB TETZDITHL T,
F— A=V BRI IE D R A O AT AEWN) T L BT — BRI S F — L DR IRE I T
%. ZORRIIE I IEIE LT DTS ORRMRA LI X, ED ISR Z 2
FAL T DN EWIFRFRICEIL TRERRIBRE B2 56D THDH. LnLRns, FEEEOME 4 72
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FESH TOE Y RAIZE RO Al RE7 e — A — U BRI A A 01 D720 D BARAY 727
L — AT —Z IR TR,

2.3.3. ma AT L&D KPI

lansiti et al.|IZSHIZ, F—AP—MEDOHAICEEL T, Ry =228 D F a2 D
BB (role\ T U C, LUF O PUAEREIZ /3L T\ D[ Tansiti2004].

F—A h—r

ERERICBIT DT HREE R T, AR B OERIELEET DIO5 D, ZOREREL
THOEHGEN 2T =~ AL ED D, F—A— 2, ERROBIMNEDFIHTED
TTINT F— ARV —EREAREL T, ERERN OB EROWELRET HEZAHICHD. Fiz,
ARER COMIEAIE AR T, T CAENAMEA MO A N—LIG T 2B/ A 2017].

K

XECHE I RE A DDV NI AN AERER O KE /A A L CHIBIL, MEA HEB oK
P RURTIT). Fe, AERRN TAEENAMEDO R4 A Lo Z TS B A 2017].

INT DFEE

AR H TRy BT —Z DDA S—= TR AFL TODITH 005, il R34 H 1
DA TG LTl A A4S 2FF 1 2017].

=vF T AY—

18 2 (I NRBERFAE TS D DY, AREROMEK B OB GNDALEERINIC S, £
NENDRRIRREN Z D, T R REITKAF LI DA RER DAL AL /S — L Ui A1l H
ZEd[HF 0 2017].

XRLE T, BALEAMCA /=T ar ZAIL, Ry b —7 DO REOFIREIM L LS ET 5.
THE, AL, AR ELT H RN — N Ty F L AP —ZAIHTE T, ZOTay
AT LT D, NT OFEFEIE, BAETIEA /R —2ar ZAINTE S, 20T av A7 L0005
RET DI THD. ZDI, ZZTh=vF T AY—IL, TOTIAL AT IO SEELL TV <.
KELECNT OFEEITHART, F—AN— LA TR — 2207 HTE R LRND, =
F AT =R E T EBIET D, Fo, F—AN—NTIRIRA L H T = — 255G T 5
LIZEY, BEVRA2al AT BN TO=yF T LAY —I12d o1/ _X—a Al a T 5.
FHUZEST, F—AP—UFIE VR R as AT ARIROEFEN A B, Bt a7 52
ENTED. F—AM—U ¥, BN =yTF 7L AT =R ELOE TR A 2a s 2T MDD
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FLTODIRNIDNT, EVRA a3y AT DEROWE ) 2560 TOLKUL BN B 2. Tansiti et al.
1%, ZD7-8 D EEEEFEIE(Key Performance Indicators: KPI[Parmenter2007])E1LC, A pEM:
(Productivity), % 7% (Robustness), = F D Fl H(Niche Creation), ® =M HZ 215 T\\5%
[lansiti2004]. ZEFEMEIL, BV R A 2o AT ADEEME, ZH 2R T 5H 28> TOME

TR 272D OIEEECThHS. Bz X, DERAEFENE, 2)RRFITOEEMEDEAL, 3) 1 /~X—
TarDIRE, Thd. BRI, REZITHL TEZRDIID DR THD. HilziE, 1)/EF
QLT RA LAV AT MEEORHGEE, 3) T HIFTRENE, 4B LD, 72EThD. =D
DO KPL 1L, =y F ORI THD. ZDEIRAZRFEITIL, DRZEDZERMEDIR, 2)8ih K&
O D ZERMEDHR, 7305,

2.3. 4. JMEDIZE B F— A b — U ERIRAEEEIL

Tansiti et al. DAFSE[Iansiti2004] Tl, FEEEDOE P FATOF —Ah— il A 451 572D
D BRI 7 L — BT — 73RS o T2, IRBALR 2019]1, F—Ah— HRIK A4
FFDI2DDTL—LU—I AR R L TG, JERTDOF —A— SR TIEE DH LS ET
TERSIVTUNZAS, BRIE O BARAUREEE IR I RSN T oo, ARBIZZEIUCKT T 571
— AT —%ERLUTEY, LU FIZIESCHRAR 201912 2495 TEZ TIRESN TS HIA
BOTL — AU —0%8RT 5. 7ed, TNHDOTL—LT—71F, SHIGICHEMEEL T L
Society 5.0 ([ZEBWTHIREI/RE VR A a3y AT AEAEE T DEE OB IS EEES m e E
RSN TN,

2.3.5. HIHHODZ7 L — AU —7

%1%, FWl(Framework 1)C, 7077 AU T <R AN, T72bH P2M A~ R A
VR — A= O R IEBOMEFIARTHH(K 2-2). £Z T, P2M OBGm i R%E
BARLLC, F— A= IR DT O BARRY R FIRO R ZRL TS, P2M 7'
7AV 7 LIZTBUROBEHER G0 Bk REZ I CHE 757 e A 0T, 7r7y
AV T XD ANIIy v a ONEZRSEFEL, B BIEO®EEEZ A, BRI T&
REEY OB, 1hHBR, FIERRE Y VAR T ORAE B THH[PM H
ABAFEIHEZ B4 2002].

ZDIARN 72 FEAIEL, 1)1 1] 37 22 (Scheme Model), ii) %17 (System Model), iii) 5 3 2 BH
(Service Model)?D 3 EXfEMBAERLSI, 3S BT VERHENS. 20D 38 T5F /L%, M)k
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BATT DD DONREH DA T RO BHRAE YR AN, )T T 7 AV 7~ XAk
(Profiling Management), i)~ 122" A#liE~ <2 AL N(Program Strategic Management), iii)7 —
X7 7 F v~ XY A M Architecture Management), iv)” 7 k7 4 — A~ % AL | (Platform
Management), v)7 {7 %A 2L~ % A ~(Life Cycle Management), vi)flifEi i~ 1A b
(Value Index Management), Ch5b. =D LT, =al X7 AZE> TORE (Customer), H Ll
WNZTaL AT Wpb AT G4 (Competitor), H #1074/~ Y 71728 (Company), =22 A7
LETERCT % 713 (Collaborators), =13 257 LD 6 BEPE LT B D 1 572 £ (Context),

5C[Schultz1993]1%&F —AR— RIS HEEE D7D D A JJIFHEL, NEH DGR A M,
FW1 OFIRIZHE STl 52 L c L0 —A— U #2375,

| Input> | 5C ( Customer, Competitor, Company, Collaborators, Context* ) |

* D. E. Schullz, et al. (1993).
3S model ‘
m Scheme model System model Service model

1) Profiling management

1) Goal, Mile stone, means S5) v:rlll::\:‘gde‘::ent

2) Stakeholder analysis i

3) Create scenario it | 3 KPIs of KS strategy
+ Productivity

: @ + Robustness

i i it | + Niche Creation
2) Program strategic 3) Architecture i
management management 4) Life cycle management

- Environmental + Integral/Modular

analysis analysis Examination of future strategies and
- Business - Supplier/Custome maximization of program value by !
structure analysis relationship Modified Abernathy-Utterback model |:
by System theory | - Standardization - i

strategy
6) Platform management
“Creating Collaboration place”

for Strategy Review, Execution, Evaluation and Operation

Output | Keystone strategy |

X 2-2 P2M ARV A v MZESE FW2~5 ZHWT KS BRIK 23T 5 FIE[AR

2019]

5% 1%, FW2(Framework 2)C, A7 AimDOUEFfRPE[Simon1996]% H -y R AR D
FEE(L THDH(X 2-3). 22T, F—Ab—HBEHEEE D R DBRPE T, FEEOREEEEZ
DINZTDZEEHINEL T, 7T—F T 7 F v RUAMNILY, EE T 0y =7 O BRI
et I T RVANCY Y
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| Customer value il

—
% External
. <:: environmental
P ‘ Lobby activity ‘ ‘ Cross SWOT analysis
Commercialization (visiting, seminar etc) PEST

Policy—A | | Marketing profiiingll Eemce mode I 5 Forces

Hypothesns Verification
Poll B ©) Feedback
olicy r Customer value and own ablllty Internal
Standardizatio analysis by architecture environmental || |

analysis H—

Policy—C ‘<i\ = VRIO
Benchmarklng

0 = w
. Technical Tech. seeds ‘o
Policy—D Strategy On structure !\ ‘ ‘ <>>{ Serendipity PF ‘<:\l> Tech. case study DB
N N\
Nation || -Venture [
L (B) R&DFYH| -Competitors )
: A) Al/
-Theory verification and
R&D Advance/ difficulty analysis — Case study DB for
improvement I:I\: ~Verification of realization | New hypothesis | other application
Strategy factors process areas
L Analysis prototype image /
[
NPV/ROI analysis for development
Management . . / v P
Strategy ‘ Portfolio analysis ‘ ‘ Investment strategy

m represents a point of contact with a niche player.

X 2-3 VAT AFRICE S B U AEEALR 2019]

5 =13, FW3(Framework 3)C, 7 —%7 7F ¥ax & AR 2004] X — 2D =3 27 L
FTL— LU —IThDH(H 24, K 2-5). 22T, FTRSEIIT —ERICERSNOHERE
EINEEBLT HEMEEOMOBRICE H 5. 2L T, SHRELHMOMRNIZ5% Th
UTALT7IN, 1 3 1 OEARITEY 278 LU TSNS, EV27—8TlE, Zh
A A SNAMRRITE AU HA S DY DT LIZIFEBIND. 207, V27—

CIIHERERN T AL 2 B CE DLV R A R DI if, ZDEY 2 — VA —HRRH AT,
BRSOV A % 1D, 70k, APRDIFHEREL ER A D BILRIZI VT, EHICE X% HDV N
— R ZDOGEIUTE XL TRV, ZOLO A ChHIRESNIZEY 22— /LR RETHY,
A L CIRETHEEET L TIEINEHEHL TV,
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Integral-type

X 2-4 A T T INRDOBGT —F%T 7 F ¥ [AHR 2019]

Modular-type

X 2-5 €27 —RIORET—%T 7 F ¥ AR 2019]

F5PU1E, FW4(Framework 4), 7 —F 7 7 F % « X — ADFEE(CHRIE 5L H 2008] DAEELE TH
B(K 2-6). ZZTlE, 7—F77F v~ 7 REHAWTAEREL DT L — BT — 7 |ZLDE T R A
TV AT WEREARIRL 7 2 A LRI A LR ATRE T . T TOREME(LEEIS &1, it
BT AT ANERICBIT DA T TNV 27— TIOIRIR, RN EOBRIEICEBT
HATITINMETT 2T —RIDEIR, 2L Toal A7 AN TEY 2—/L TOIr—R kA
— 7 ALDEIR, PEESND. ZORFHITEY, BV IR 2oy AT AR ROAEEO EE,

EXTEMEDOMERE, =y T 370 b A/ X—2a ORI ZFEB TELHLERL TS,
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Interdependence of technical and business design

Integral Modular

o L

7))

9
$§ 0
c Life line by interface control .
g , and technology revision right .
: / :
Q Q(\o
c 2,

1 °
w |
n I\
: \
S \
= \
©
=2
B - * \ -
2 5 Circle showing spread and
Q efficiency of business
o 8. ey ¢ &
e
) ) <°‘°<°

B 2-6 €2 — /AT TINRBF—F /7 a—XFROT —%TF 7 F ¥ gt
AR E S < B LEREE AR 2019]

9% F1%, FWS5(Framework 5), HAG[HEA 2018]IC& > TIRESIN-MEER! Abernathy -
Utterback E7 /V(FEER A-U ET /WNCLDE T R AREE B DR RIS 2GS 3571 — AT
— 7 THH(K 2-7).

I T, BEVARAR 2Ty AT AOEREM(E A FEME LA /R — T a B OMERR) DR % H
LU T, BV RADREEMEIE (SN U 7ok kg 245 <72, Abernathy-Utterback(A-U)E7
JU[Utterback1994][Utterback 1975][ ki 2012126 L C_EJ@ L R IchLiRLZEER A-U &5
NDTL—BT—IEREL TS, BEER A-U 7 /VOBRRIZLEY, Y% VU RA-mav AT

DRI DA /X —=2 a2 DT EZ AU IS PRSI R TEDHEERL TS,
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o Layered e
=250[E structure of - imsesnon)

» strategy by
., (& category =

it A-U model theory

MMMMMM  NPV/ROT anialysla for developnaent |
Strategy | | Portfolio analysis | [ Investment strategy | -,

Product

Probability of innovation

X 2-7 EVXADEEY R T AEBITHIE LT A-U 57U ES kBRI o X
[R5 2019]

2. 4. /NG

REECTIIARMIZED FANBIZR L HALE OB b A B L CRIE J- 5 e ThF 7 S 2 i A L7z
ZORER, BREITBWTUIARBERRT O BRI BT R L 5. LsL7gdds B AR TIE
BORCKAIZ KK OIEE BT L TRY, BSBUIRD A 725 3 R OB KT SR
T OB TR B OB L DR A S X ZL TV, KRB DV NITRRE R A
FIFL CHEM B DRI EE N AT REE 720 3K HDWITIART—EA MR CE R, B O
FHotEORIBEA R CE, BHHDRE~D UN] F—ZRETEL A REb A END. £DX
72 H A FELCE ALV RAET VOMEIIIER ICERENb DL DLE 2 HN5. 3K [
AERLELT, FHTEE OBER, BBt RO HEITL, UNT 2 — Ot RER OB T
Bo. —F, LEMbIRWEEAPE T RELT 3K MBS 06RO KB I2 B0
TE, 2OREEL CTaAMERORMBERBEIE LTz, — RIS, ARG AT 20 A=
Y /VAARD LD EREEL, IE SR KO 3R L OFIRE I AT LR 5.
T, REDOHZ LTI RLIEZE Y R A 2ol AT ML, B0 XH7e a5l Uiz
EVRAORIENIFEND. FHEBIEO BARMLEZOZITOT m 2% R LT P2M Bliaa
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LT, BEVRR 2l AT AHIE OREETIEDMR R SIVIZUALR 2019]. ZOE T RAD L
EIRD KBRS Y AT MR A — A A FILE L E VR A T OV AT LB T L —
LT =7 AT E0ERE, Bl 2ZENARETHHEZ X HND. ERTIE, =al A7 LRI
WFZEDH RO TITEY 2—/MESIVE ZIRB LU =R EEEIZRON TV, 22T, 2
¥ REOKFEEE G T, BV 2 /LS TORNE —REZEIZH L TE Y RAZav AT A,
FRCRED IR HF — AN— U BRIE O P REMEZRGET DI LN LI THD.

ZNHD, BEEL, ZhRINAIEE AT ORE R AR T —FIEEL T, FHEE)
K THOKBH L, ZTOE Y FRA Oy AT LDOEZ S & WG ST RN A N THDHE
EZOND. KBNS TOSBIEICELET, VAT LAEL TOEY 2—/UiTFEH]
TR,

AIFFE TR T DEEM I E D KBS AT AEENLD AT Z DIV CRRETT 5
HLDOTHD. FAMTEITAROIZE S THRESN TV DF — A= BRI D20 D7 L —
LT — IR 2019] DB ZIMEDIRRET = — X LWL E T THH 5.
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Ax— LB CHOARTETIL, P2M & Wz —AN— BRSSO FLIHH 7L — AT —7
\ZEDE, BZ KHE VU ARAD AL AT LK ZAET 5. ZDr—AARZTAZHITDH KS 1
1L, BZ KBRS HINZ BT LAY — T o7 3l T7%. 3.1 TREOE FUITOWTIR,
32 UFOHIZT, EVRAZav A7 LSRG L — LU — 272 »C, EZ KHFE Y R A -
TV AT LG AR TS, 3.2 TIE P2M O 3S T 7 /VHELOERIEHE S 7 o — &4 71 CTh.
3.3 TIEAME - PN BREE T L B ARG E OV TCIRARD. 3.4 TIET —XF 77 F ¥ DO 44T
9. 3.5 TIFHEELERIE | 2DV Tk _ 5. 3.6 Tl Abernathy-Utterback “E7 /L% FV 2 fF
SKEMIE A5, 3.7 Tl EZ AKBOEVFAETT NEZOF A NIDOWTRL, 38 T
REOWNEERFET 5.

3. 1. IZL®IZ

21 M WIERE VA T a T U TRt a—rARIC L~ C, —PE 3 Clae e ¥
ERZ DR OBEEMENTITIEL TS, Fiz, BEMOBS AWM AERZEE T
N AL TOKEWHITE D B SILTVVD[Moore1993][Moore1996]. Z D K57
o, REICHDE VR A2 aL AT LADOB X D ANLZENEETHY, AT TR
HEECAT, BEZ AKBEITR T 2)CBIT AL VXA Ty AT NI AL R T 5

3.2. P2M D 3S F5 L VEHLOBEREHESE 7 1 —

KS BISHELE D1 DT L — LU —271%, P2M O 38 TF AR IT Y=/ MG~ 3 A b
[ A 2007], [ALA 2006|CHEHLL 727 0 —TCTdHD. ZDOTT /ILIZ0-TC, EZ KHE V%A
Ty AT KO [ 20— AHER) |, [V AT AEF)), TH—ERA(&E (L)), OKETT VIGE
Mfbsh, g nitinnsg. ANE#IZ, [Customer ], [Competitor |, [ Company |,
[Collaborator], [Context] 23572520 C THAH[HEF 2013]. ZHHDO A E#E LIZ, AF
—LETATE, [Ta774007 ), [Ta7 I 0580 ), [7—%77F % | D3OR~vF—VEh
5. 2026777 AV T X ANIBNTL, DT =L, vAVAN—r, R, BNRDL
N, AT =RV =TSN, 3 TVADBRILNS.

213, DOYEOT—/E, BARENTO EZ KPR R 2OE KREZLND.
7o, SANAN= LU, B8R NBE OGS L2 E EPED FAEIFV N EELEZ D
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N5%. EZ IKBIE TV FRA 23y AT DERIE D FBROAT — RN —DHILLTE, BLFD ="
DT HND. )l B FILF 7Y 2 7O FEFEFEH], b)EZ /KHE~D 10T & Al DFHAEHEIZ
FOHANT RO F, o)) —ATE I LDFH R EE ORI T 5.

DI F VA ELTUE, BEOT vy =/ M f il EZ KBIE U R A mas 27 MEH T 1
7T LORERREFAT IR S ND.

3.3. SR - WHEBBREZIMT & B3 R AHEIE

3.3. 1. AMERERER AT

EZ KHFE TR T 0 s T L0 F VARSI e ->7-L L Th, KS BZEITHA 7 Hthor
VA TAVAT KEDFEI B HEDIRT U be, 22T, BEEVURAD RN —7
[ZBI1F5 KS EDNE ST IS T D720, AEVRAD N 2—F =— %[ 3-1 [TRL
7. ORI, BEDTDOEMUE)G, ARE, BUE I, Wi, HEICEDR B O
fEESE 2 R L TV, EZ AKBIE Y 22 2o 27 AT, RIROLE FISLE T 5B
B MIKS B FI L7055, ZDBRITIENRDHY NI —I DAT — 73V —IX KS BRIK 235175
=y F T AY—DAE DT THD.

< Food Value Chain >

Aari - .
gricultural Agricultural Manufacturing Distribution
supplier production - Processing

Agricultural

I |
| |
I |
I |
I |
| |
I ot |
supermarke
I Infrastructure Individual Food - :
| farmers Processing Cold chain I
| Machines ‘ Complex . Department |
| . ‘ store 1
I |
: Materials Food Low conv?nlence :
| Agricultural facturi temperature store |
| E—— corporation mand .ac |rin logistics |
| ee .s g equipment center retail store |
| Seedlings I
I |
I Business Area of Key Stone Restaurant :
I |
e o o —— — — — — — — — — — ——— — — ———— — — ———— —— ———— — — —— — — -l

X 3-1 EZ /KB VR R DAREES
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3.3. 2. WEBBREL T

—75, TN THLI A LN, AF =TT RIETHLINDZ, RETIEHL03, MM
LI BIICHIETS Th 5. DT, D BZ KEEREE OGR4 A 2NSIE LT, 2
DEAVAT LD =50 KPI, T AEMEN, B, =y F ORI 2016][FE 02T
U 2012)%, I RALTEDT 0T LA AR T 5.

EZ IKHEDUER DK BERES LB E 722 i, WRIARIEERZ -3 @ TR IER - L T
MERBEAATH ST, MPNIRD BRIy LB HRINUAEE T HIE00, BEAFOK B KI5
R TIT < NERI ORI TH KL, HERITAEY D R oD LT 3 E T ARk
(BAF, ARG SCCIIREMENE RIS RS D)2 T 02812 k->TTD . ZHUTID, B CT&
IRAERBR ST DU IR LD, MRS ~EEZE G 322803 T, BIREFLIA T
72%. XD, KIZEDBIKDIRELCEL B R T DB, TERERS U TCOTZIRE
72E DRI AAENT/RY, FEHCOKRBEBIE D FREL R oTo. Fiz, YARNTIRL ORI T
FEARTZ T Crel, BIRIEERIZE DM T AN AR E DBEFEO X RITH 725, BT, BRI
HUI58 TlooTh, BIRIEER DI BRSNS o0, B RUITIENHZ L7
W2, TERO AP CIIREE Ch -7 RO AL v RE ThD.

R IR AR FF T2 TENITG T, RES, IR, MB, LHITRRBRIRESILT, EZ
RN A S AU BIEARE SRS 2. FIITRBER, L 722<les T BAV S — )1, Bp/KkAE,
7L, Bl BB CHER SIS, E2I3m )10, #iZeE 7K A B AR E-720
LTCWDE TS LT, AKBEBEEZATOZ LD ARETHD. K XTI A ADRHEH
BB EEE T SR OBLE D, FHKBEFIA L EZ KBHZ W CRRIRL T5.

KEEZOEEREAEL L TEHT 5281285 T, BEFORERKRSH T KEFEH 3528
DSRIRE CHOFT 2258 OB B A LB L7, 7238, YK EITEIRA Y ~D itz
HIEL TKIZE A SEDIREZ R ZEZE XL TR, KFIIES BB AS TRV RTEE
DHHEEXTHHOTIFR. FlZIE, BIKOTERKSY, B3R, Vo, DITLAORETNTE
Ippm LA FChH-oTEL, HLLUIIINDE G D=2 TOEMOIREED 50ppm UL T ThHh->Th &
VN, HUEIT o TR E KRS 7K AEBEAR 43R0, TR R HPE O AT TIT D A, v
SUL, RTRVT L, 8, RURREDEZEENDLGELHY, KRR RNANEELR DTl
5.

EZ JKEFCAEE ATREZAEIL, 1@ H KRG TRES SN DI ThLIT R B ES R0,
HAEBLE AE - A2 8 OIEH T TH IS, BIEWME Th->Th &L, VXA, bvh, AU
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LIy, NE—)—T7 R E OB TH->ThI. EZ ABHIREN TOABEREL L ~DE
DT ORI AR, AFEIARNEG IR, A FE T DAEMI 33T HAE & 70 O Hiffh
ISRV DIZBRD ML ETIRU N,

EZ /KBFCOAFE TREL, fEHSNAEMZR 3-1 ITEEDTZ. N—FRU=T T, ERDE
ETHRBRICHEHSND-IVIA, THH, BFERRENZEDHY, KBERE CORTIRAET
D FERE TRECUE, KBE SR 07k kA2 & DEM 32T HID.

EZ KBHIAE AT 2E 1L, WA LRI 280, £ TRl ES AU RO IZ 8 5 A ke
T DETEORENEALEL, M ORF A BiAE FTRBICIRFF 22D R DB niA AL, K ki
FFEATREZ2 7 v — MM T o M8 SR 3 28 12138 L eARY 7 e’ L o KRR (X
3-4), ETEAEHIARZPEICEL, 7o — NI HETERY AF L RO (4 3-3) 248 5
%. BEHUIT T UGBS ek kAT 2 0 B3 e, TEROKBEREE D LS Icry 7 —
NI B AR Do T DL E N E D AR T & SR 3 2506 &7, ImBHIZEND
IZTFORANSEDD, BEAEAPCHERE DEEB R THVITHZE T TES. 1221, =
AN FERL DALy J71E, BREEIZBLE D5 T e/ A EL.
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IR &L OKAEFRIH T 256408 - C, BARRZ: EZ KB CORRE FiEZ LT IoR
T ETIRBE ST IERE B 2 AT RZ Y MUK 3-2), ZKZTRD T2 K BIZZE D ARRE
IRPNVETFD A RS T D( 3-3). R HIMITERH, SR OBREESCHY) OFEREICE
L0, HEROGEITWmHOENTE, IHEETREZ 3~5 W THL. wix i tEEN:
LRICICEHE R LIS TN ABTE LELOZ# AL, Biadiiiciiis it 3~6 Hiz 5
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3.4. T—x%T7 7 F ¥ OO

AIEIC EZ KBV R ADREE DI /o7, WIZ, FW3 IZLZAW, REVRADH
B CODFEENEEF DEREREL, BZ KFFOBZHR, BHHIE N, (277, TrkR)d
OIRBER, 370D LT =X T/ F &1 5. X 3-4 12, ZORFERT. BED EZ K
B HIRF T D E R MY, FXOEMNRTERY, B, (RS EAR, KBREAT O
=oThD. BN NIZIE, BA=2 v Larh, KT =07 azh, iICko TEBREND.
INHOHT, BA=T /LN, BdEEFEAE, BIRIGRB IR EFE R, [2ho
CHRELZRD. HRFHBAR L, KR EM EFIEOEY 27— 1k, B E S, BEEHH
DREEFYFITEAEE, A3 DAL E, ([TEoTRMREERS. SbIT, MREREAM I, /b
EIRBIADY 2= AR OV A7)V, YOK(ERAE), AR RNk 53, 128> THE
HEhb.

INBICKHS T A OBERZCEM, 1277, TatRA)E, [EZ Kk AT AL T,
R OIS SID. B, KBS, KB, FERNERDEL, 7 B 5 T BI3E, Rl D&M,
FTRTIEZ KB v LTy — AL CliskasG. Fiz, 6, Bib, T, UL
AN, [Tt A Sy — U R v =2 T VIS EED TSNS, Zofliz, K
St HOKE, M, V—F— =TV, R T, Sl DAL 7T, RE VKA T EE
BRTHD.
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3. 5. FRUE(LHLME

AR ORAEDERBERED RN, [EZ KB b &I meryfr—2 | OIEY 2T —1k ]
IRV EBRIND. L3> T, REVRADOMAG IR LK (R EEED B OBRIZ€2 27
—WTHD. BV 2T —ROKHHL, WHEDOH TOTVEOERRET, FRPDDERNT
ETHD. ZORREIN 3-5 OF LICTEZ KBFELTORT . [RIKOHE# TG H RO R
T =X TIF %D, TOEDEPRERIAT7INH & HRICHARDEONA T 2T
I DELLERONERL TS, [RIKIOMENT, HE3EHE LA LOBRN, 17771
B 72D, ZNESTFY 2T =W 7207, 2R LU TWD. HERBIDRZED, WL MBS FH
23937030, BEFEIRRS LT D (NAL T 7TV AT 7TV I ChHLDIIKL, EZ K
HHITNAL T IV /NP aT— 1 BIChD. $ebb, B8 T, HEERIIHENTOR
BRI AR 2 RPN TV S D E SR EIT D, iREE LA L OB TIXI+uab
W IDRENI2N, LTeh o> T, BRITHIAE S Z EZ K AT L2523 TE5.
TR b, FBELRE O FORRD 2 VR EIEFE TORA S I EZ KB E I T&5. D72
0, HAEEE NI, BEIHL T, a7 B0 EZ /K MO E A0 UIokk 2 7o i
BIRAAR 2L C&5. T7ebb, HHaEH LK OLAITHD.
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Integral

Architecture of own products (internal architecture)
Modular
/

X 3-5 [NATITIN 904 T 75N ORESRBIBEEMNS, [RA T FI0v/
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R, VAT R, NS, BRI 2501 C, BoRLenbORER AlEEI/e
2.

41



I .
|~ Aquaponics_
V¥ aquarium  Control unit

—Water circulation pump
Air bubble pump

X 3-7EZAKBZ U —2 BT 7T R= v 7 ZDOH]

E5IZ, BB R B AT LALLTONY—F—2 =TV 7 [ H AR R & 2012][F
FH 2008](1X] 3-8)°, fa it 34 [Al— T CI T X A IRBREE A ff CrRlUis b rIRe72 [ 77 7R
=7 A |(H 3-7, K 3-8)bA[HETHD. T7ebh, EZ K AT AL, TDOFET2TVT7 41T
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Solar power
generation

+ Insufficient
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* Price decline

Al

Agriculture

+ Low profit

+ Lack of labor

* Large
environmental
load

Fish
culture

+ High cost

+ Lack of labor

« Large
environmental
load

N

| Solar sharing |

* Price decline
* Harvest constraints

-

Aquaponics

* High cost
+ High difficulty
* Trade off

Solar Power, Agri, Fish culture
Triple system

s
) !/
o
H

‘‘‘‘‘‘

+ High profit

+ low cost

* many cropping

* Low labor load

+ Effective use of land

+ Simple

+ Low environmental load

X 3-8 KFBYE3E, EZ /KBRERCAREDO=>%2 A 858k (BRAEB—FAZEY
AT 5] IZEBEV AT LARERIRRER O T HEME

ZDIIRT XTI TF v EORHEE A UT AR LG 2, X 3-9 (R, RO,
Ta AT ANOMARESCHE LR E (4 —T 0 | 9270 — XK | L3 20% R, [F
K OREEN, 7 —F% T 7 F v DEAT 2 ET. mAEEMEOIRTHAIEZ Ky N OFL, £

e/ IO THD.
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s
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o
§ Application using EZ
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o S (kit & manual)
S 2
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AT LIS, SR DOENTEF AR G T, EORERARER LN A = a B Al
HIUBE T T ATRBME S VN2 &350 5.

EZ K SV KE IS~ R 7 2RISR ARENDZ S, ToT(X 3-10, X 3-11), £
F—X4, Al, 7uayrFx—>, wiRkyh, Ka—(K 3-10 X 3-11), MaaS, A4 T 7 /0y —%
T BEEOT L RGBT, Fid CHANL. F77, KBk~ B, BB AL T
e, KB SR~ LR, BLOUHEREOZNHOEVAANEELT, BIbIc4F#ETh
5. LIeh3oC, EZ KBHARETHIR3 Db, 3 IRIBSIOHE ZRESE, OV TIEE 6 IREEXE
{E~DREANE L THY, AFEMOREER W EOABIRFTE5. 4%, SMBBRESCHIr O H =
Z ARG, BB AU 7 VETERL, ZhHDA /= a Ak iZ 3281l Tz
M, BZ KBIE D AR Ay 2T DOBRLIEE R BRHUT TOKO R TEETHD.
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#£ 32EZKHEC R R « ma T RTF AICBITAEEE A-UEST L

TAREA /=S 2 (P HET )

THEA /=T a (IR

IoT

TEDEF IR EBHET — 5D
UEE 53T/ il

(R EE, FREE, EC(Electric
Conductivity: FE5mEE),

TIRRARS)

AKEEAIE, R IE S,
ERBEIRAT: 80

BT —4L Al

BREEORAT, FRGRDL, I,

o]

Co
3

Aol PR, it S R P,
TR L, HERT A,
IKEHEDT (=R 7

TayiFe—r

N a—F == BRI
Sy B IR
(R, 761, B A,

&, T, A, i, o)

TETE, IUHE,

ro—HEVT 1A L.

(WEEB, APEUGE, 7T )

Ry heRr—2 R, mE, ERERE, N)a—Fx—BRIZBITHK
FRER B, ARATRE, =R, BEBIUEE.
R, (FEFE, B, EAE, IUHE, 25,
Vit i)
Maas EAEEE, El, EREEE, YT IAF == F W IR M
(Mobilitiy as a Service) | ZIHERT 5, {AMRE, & HEfE, (T DR AL, IEMENE,
JRAEIH, it M E A (P, o 5,
IR L.
AT /ey — manE, EE, MR HE, JEELE DI AA D,

T I R

pit PR P L[ B2 0D A28 1)
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Automatic data collection & analysis

<Photograph> <Analyzed>

Drone G

Crop growth and environmental
conditions are observed by drone.
Matrix-like EZ hydroponic panels
are useful for recognizing the
correct position.

PLrees §20o9
Pede i

b ¢+

Display of oxygen, water
temp sensor

l OT Internet
of Things
Various sensors and radio
Mobile

equipment are used to
monitor the EZ hydroponic access point @A: Ml

Sensor
data

N YN

environment and crop Oxygen, water temp sensor /... .
growth conditions.

Cloud
EZ hydroponic paddy field

X 3-10 Ke— KO 1oT &V - EZ AKEERIE 0 8 85— & INE K UHET

Utilization of Drone and loT for EZ hydroponics

Observation Operation

Growth situation Pesticide spraying
- Diseases and pests Fertilization
Measures by

early confirmation

Physiological disorder

Drone was used for both observations and operations.

Paddy ~ Leaf
Weather Soil co2

| T field wet
o Water _
Temp. - Moisture Wetness
emp
Temp.

Wat
Rainfall aser
level

loT was used for
these many kind
of data collection.

» Both were confirmed
to work properly.

» Currently, each data
have been collected.

X 3-11 EZ KBTS Fr—2 KO 1T DIEH



3.7. EZ KO E R AT N EZD~ R A b

3.7. 1. {HRESMIGRE T /L

HEEALINAS T T L 1T, HOEENRTTEL COBILELARIKZ T2 AT 58, BRI
DARBIATHEL T RS 2RI A LT 52812725, LWV —FEDE YV RAET L Th
5. ZFNBILTWDE D TIX TV A DY T RAET IV ChDH[AWHERE T2/ 280T 2013]. —fi%
FRETH DN TCNDA L 7P =y NIV 20T, RIIEDENA L 7T — Ny V3@l DT,
A—=T—IZ DAL 7 DIRFEIZ I - THikfE L Toe L& B TnD. ZOTHFERINASE T V2R
T O, THFES THIRAIFH72OIL, ETIIARMMAE AR Z TAAR GO A0,
07 CTYEE AL MRS % D DS EOR & & 5. B2 1E 2000 AERCHEDOF Y /2 ClRiEkES O HL
FIZRHRIT 50% LA TWZEHEE S TIY, HEFIED 60%FLE D HFER T hHDbN-Ed
ShTRY, IEF IO mWFEETH-T-.

ST, ZOIH7pae—fE TV Z LV E RN T T —% 7 7 F B 2 572518,
FNDITEY 27— AT FES AL 2019], ZDOFH/LET a— /U, )RR, i)h—-A2
77—Nw ik, O = H LS. ZZTIEIARIKEN — A 7 — NP Zrm—XREL,
MEA =T ELTWDZEITHHYE T, 20, HFEM THON — A 7= Ny P DEY 2—
SR U TR ATHE 2282 2 2 B ANB ZEIC L > TAED B AZBS 1§ 20505, A
> 771 —RN) L OEITIEHIIITITH — Ny PO BRRITAR ORFEES, KIZ IC Ty 7 OERDIA
HIREBIESIIZDS, AL 7ZFDLDDFEIREEDVDPHAZTF T S>ZORML £95. 20k
NTIHFESL IS ET L TIEEY 22— VDAL H T = — ADREMEIRE D JF R+ 43 D &
HENRDHD.

3.7.2. BZ /KB OE YR AET )L

EZ JKBHE DA, ESITHPADIEREMINASET /L ThD. EZ KBHZIRWTEIES EZ K
B b2 DD THLKBE SN EIRITEL, £ DRITEMBNTHE 2 M58 L CHEREAY NS A
FFD. EZ KB AT LEE AU AR (JRERHE)NT, AT DEAL TR REEY)
DAEFEEATV, g% BIFHUNERHY, £ TUEIZRDW XL AT LY 77147 — 0kl L
THATHUERDD. VAT LY T IAY—I3— VAT DAL AR ~ 2RI
DIFHZEEAST, FHUIT AT LEPGE LKL T2 Eh, HIZK> TLERMIINAS A BT T
HIENTED.
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LOLZDOE P RRAET DR RALT D1 S L TR 1D EFER DHRLE D FES 2 A Lt
FDIEWVIRIMHED DY, —MANITIEREM AR 2 S <RET 22 E TIEMIEMZROEENS
AT HRHBEENDLDIAT R SD. R DIFMIEMZHE T 528 T, A= —IXTHkER
DLERRIN S H RO LI REIRV AT THD. THUKIL, EZ KTl SNS 11X EZ K Hf
OB RFRICEL 2Ll DSERIS U THID T BZ KB AT L TR ATREZR T L LTk
N BT, IEEHEEZ AT CEROIRVIEMIE A LIS TERN VI N—R LD D, Fz,
—IRFBED TV B OGEVIIERIEA L V7 HAF AL TRIRDBEL 722 L T, —H—TkIC
BASND LN ZFF TRV, EZ KBFCITFEL L CREAEZITI720, JEMIERIC
Ko THEMN B T2 o T35 B OBRRNREL, AFEE L THEMIEMOEAIIIREZRIA
TEN—RIDBHD.

DBERNETTI
ANDHATF
cEm | - - .
DX EEF
ORI | NS & "”T :
_ 2/ / a]n) 0) é
+
+ - - +
+
I - + [ ormERcE
BE O AL OEAETBRR DB AT

B 3-12 EEERINAEE T NV DMIEA = X A [BEF 2013)

3-12 1E—RAY7RRE I BT DIEFE S AR T T IV DOMESEAT = A L TH 5. RIKF OFF
IR R TS, EZ KBETIE, FRRRTFECORLIC 2RI N, 6){HFEMRRFTOD
B, TREF MO BRI ST, EZ AKBHIMEEESR IS T T L ClEdH D03,
TFEAR, DS I3 I HIAD DT LM DA PATI b 2 TP 5 = N D4 B02<, T)BEAFAR
KR ORI PBIRBAFAELIRNZEND, =T PN IDAMKME D5 & FIFbIThivewn. £
7z, IEEHMEIE DT Z o 7Ry 7 24U KD 6)IHkEMm R GO HMS ORIES iS4, FEMIE MR
EDOBAD EMETRD.
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3.7.3. 77T v 74 —L~RI A MNDERE

P2M FTARTZ v 7[/NR 200112858, 7Ty 7+ —Lbi%, 7077 0%t T 572012,
ANEFR, HHR, SULRICBITDHER, a3a=rr—ar, AR OO RS- i
TEEDT-DICHEINDOFFEDAI2=T 4D ThH5H | EERSILTHOD/NE 2001]. /NEI
P2M 7Ty 74— L LU TRIKS AT MG L T END XA D EBEREREL T, BREA 77,
FERMERREEYE, ANROZRUARIE, MG EESRA R, BB L TRL, AR, 1H#R, mik
F, XAEROWEIZED T Ty b7 4 — bR L TWD/NER 2001]. 2L T, ZOTTvh 74—
L~ XY A M (Platform Management: PIM)D FEERMEEES L TR 3-3 DIRRIIL TSR

2001].

£ 337Fy FT7H—bwRT A MPIM)DEBMRE—E /N 2001]

=S i BRIEA 7T BEAMARIERE | ARIZHEE | G IRER
NGBS NBF -l | VT T LA T 72 A
IGEZER Ry IT—7 TX=UT 4 et paI: sy
XAE% LR B 7 LS E(an 5 R (e
R T UTE S5 - JET 5 Wa—ay | RANTTIT LA

HHAIH 28R ARG K L, BEERRIHA~FERDI201213, #E R - a0 ffED
HEME I > TSRO iR A B L, 2O &E KL AT — 74— i A
WELIRDT TN T — LDOWREPLETHHEBEZ NS, LUK, 7Ty T7r—ba kL
Te DR ANRFE T DIOITM IR, TR RIIZHKITb el &
DHTEINTTRELTRD.

3.7.4. = F 7 LA Y —DOHNNE K

b — SRR TR TG S B 2 DAL, AR T EXIm L, S E2 R
I D, LVIBIDERENTOB[RA/L/3T 2003]. TOEFIELT, R KL
TWDA L AZ T — A BRI, BIERMODAIRE CHLLHEEmLIOE VA #H %
WUCREL, [—AROIZ/2DI0E KERARELIRDHRE LB X T 1964 FIZAART— A T ¥R
RALL, B CTTEWVIRFFAEL, mE THAL TOD[E R 2014]. LRENFRIL
[RERFRIEL, FSICEVRA IV AT AZDOLDENR D, T— A TERDEZTib, 7
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TINT =L RV A NIH TUIDIUL, A AL T — A ORISR 5 /0T &3t
3210 Daia=l—1ar Ol LT, FEREFTIECHEIZEDLZEIZED, ZaRE
iU COMEZHRT D70 DI E BE T 27Ty b7+ — LU THBREL TWHEB 2
biIVD. ZOEZ % BZ ARBHCEMA T 272201%, 77V r—var ik 4 —70 /2T —]
BNTLI=Z8IZE AT, 372 BHTHRATJHAES E PR ADE B LD LA A REL /0%, — Bkl
T EZ KO 22—/ ELT, KBHADERRSS, ZNODOFSMGEE A SN T
FHEFL, WA FIEIC T REMAT-BWmFEE, ThbboyF 7L AP —LL Tz
VAT BSDBEANNARETHD. TTNT — v XV ANIEEILZEIZED, = F T AY
— LT DA BEL CE VR A may AT AR T DI LN TED.

Flo, =y F T AT —ITBH FELERMEMA—I—TETITRE T, KL EEED=
YT TUAY—L7209%. 5 5 BICTEDO BB ELD .

3.7.5. BZ AKBHZHT DERRD~ H T A |
RECRLIZED 7, =y F LAY —DB AL T 72HI21E, BERENODOTEAIND A AL
WA THD. NRIL, TEHEEHAROT 0y 27 b 2 A MI[REEROSIEHEE A 52—
2, BURFTR A F28L T D T REL DI ML I D ZE | 73 SR D DI T D LR L7 1T, TIEJA
DB R A RBRLETHDH | LG TD. 2L T, 2O A ITX B HENITHE B AN (Explicit
knowledge) b L TIZRS IV TV DA, r—E At RSN CUEA ST 25720121, [HD-5
<Y IDOBEERFN A F AL A< JELTERYE, 7B EA %N (Tacit knowledge)& L THEFL
RSTUIRBIRN EfR L, SCEHERY — VD FEFELERHSND, Lk~ TODINE 2013].
EZ KBHZIBWTH, =y F 7L AT —DB AZART 720121, BRI DL -
TRF BRI AR BTV RY, Ty AT MIB AT DI EITIT RE R BERE N E(ET 5. Bz
B HEHITRLU AL, BZ KBHTE L 72 O S B3RO H 5 1EZ LG T 0 ERH,
AEFERF TR T, BZ KB SO BB ] 5 108 DI T 1E7e L2130 & L%
SOHGENR VI THD. 22T, BAMEL TENEND=y T T LAY —%ITH~v=2T W 1E
DI ETRD . ~ =2 T ViR HZEILEST, = F LAY —IIZE DL —LRFIRIZH - T
TAVATAIB AT HIENFRRIZRY, FZ2DON— VORI T LREELLA /RX—rark
BT ZENTED. LIUEST, =0 TF LAY —LEbIZmal X7 AREA L TV
ZEMEESND.
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3.8. /NG

AREDHENE, HFRBIO A AR E R EDREZ MR H720 D EZ KBV 1A
TAVAT KIS OIRE THD. EZ KB, @k, S, (1= v axh, (K578
AL, BB AN, BN ERE OR M AT 5. A s hSE5720, 47—
T T =X T I F R —ADE Y R A LA AT LIS OENA N THS. HASNREL
72IP2M Z HAE LT HE VA 2 AL AT LIRS O R H O7 L — LU —7 |2 gL, K
EVRADT AT AV, BRMENL RS, T —F T 7T X o7, BEE(L, AT AoV R L.
ZOFER, B 2T —BID BZ KE¥vhe~=aT VT LU TEMT 5281280, TNAT
TN SINET 2T — 1 FBID BZ IKE VR A 2oy AT LR LR R L. a7 88D BZ K
BHINIZ =R AT TNV T LS, W R ITA— T T 2T — ORI I
SR TRESES.

REETIIHER, Y2 —/HESNTZEE R BLOE SR EE COHAENHERSN T
72— AN HRIE S, BV 2 — WA LS TR WS — IR IE S, FRICE IRV Chil T HE
THHZ LRSI
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VAT LB CHOARETIE, MWD AEBREIE LRSS DA I DN THHTL, F24)
PEAEERE TR BEES S AT L& BT 5. 4.1 TREDOHFITOWTER, 4212T, EZ/K
HEOEARD 2T MOV THREEITY. ETIIMAL T IEIZ OV TRFIL, £ BARA7Z27E H
Fikk, TNETSA U KBS O AP35, AT 7 M gD, 43 1ZCTEZ K
HOBERFMBIRAEIT). RIEICTED N2 B NI, K4 728355 C EZ KO ERE
RBREATV, N—RU=TEFT 5. 44 TIL BEZ KPOFEAEHGEEL THEHLELIZ EZ
IKFFCOFEEZATV, BROMERBRELDITEATD. 4.5 TREDZLEEITV, 4.6 TRE
DINEEIRIET 5.

X OIZ

FRIZAARTIL, BEORAEENELZREFIE LT, MR REEERIFEIIB L O ERR
ZHZ TG, ZIHDREZ RIS 720120, AFEMED EL, BRI NIWETHLEZE
FHROBFENEETHD.

ZOERMHLDOEDELT, KL AT L& Wi T50305. X 4-1 1%, Zhb
DREY) L THOBILTWOIERB DR R R A A T DRI BIRE: O AR EZ R L TV,
— ALK S AT LTI, BIKOIREZ —EICRD, RS ELMLENDHY, D720
DRAFHEHETHD. £z, BIRONEEHRE L — IR0, FAKDTARE ZB<T2DIC
BN TG T 2LERDD. LTIZR3>TC, BRIFCHEMOA =2 VAR &I D, EBIT,
BTN, HEWELIRDBINEAT DL, VB EIT 5 ATREM A m .

099 "

addition device

Cultivation tank

<

Bacterial
breeding

Fertilizer liquid tank

Fertilizer station always circulates |
Electrical Conductivity (EC)

fertilizer concentration meter

B 4-1 FERDIETRR &2 A T 5 RBUKBHIE DA
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IKBFREE A TOIARD KT B ORI )DL DO THLHD, REEZFAEFITEIT
KBHSEZATIRIMTNZL AL SN TEDL T, —E TITHIL T DH DI KREN N T EfliZ2 %k
EROWDTZ0, FERIIEE O N—RARHH[AEWBEHE T2FFET 2013][0F £ EaFZE T
2012].

EIRU 7R RIREA AR 572012, 55 =5 Tl EZ KHE VR ADEBB 25 LT7-. Th%
AT, RETIT EZ /KBED BARKY R AT LI AT . EEEOBFEIL, 55 3 EOL U RA-
TV AT LRI ONT RN TL T o7,

FCDITHAL I IEDORESZATVY, EZ KBRS AT L LT SZ S ZE 2 5. IR
\Z, 3.4 TRUCEE ThOREFEFR DERREZH LI, EZ KBOERHIMT ChHLEH R
AR E DBIFEATY. £z, MERIRb DO DRI TIIZRS, FEEDHIELT e ADB%E
ATV, FEHATREMEDOMERR DT, IASMERCAEFEY O VB OMERE/R EHATH.

4.2. BZ KIS AT DR T R

KBRS FEAS LTS 200 ELLEAED, HHpL TRNE IS H B Sy
THHFET D, ZDIOH, IEE D BIZB W TUIBE R RN ELE AL, RIZITEK
EPRRSY, WEALEIDEZ R ALK ORI 2R DLW TR BEREE M T o Ts.
THVET, KBS ORI KRN AR 2 78S —E AT 208, ZbITR kA ik
FTHIDITHVEITIRY, MRICHEERNICE S Z MG T D7D DR L TI37R -7z,

4.2. 1. FEAESEORE

B EBT DDA BIOBRSDLETHS. 1FEAEDHBAE, BAKSBE
OB ZWINT 2% FN 2> TWD. K OIS, AR NI OB 72 TR AL
REEICEVALS. RO X ZE T, EFERGA I, RMRNOAF 2 S
72 EOPREDPI HEEE OB EW 2, HEIVBRVKART v VB RS T, BN
FRAETD, HIEIER T OKGRZFORSGEIZ IR EZ SR L, RHRICERDIAENS.

HL, TEEEIE T OAA R E DY ORAMILOZ LS @O E I, RBESROH
OIS CWIB X, ARMILN DK DM HENDZEL7220, T A R TRSET DLW
STEBRNEIHZLb DD, —EIZL EOKEVENEE 2N U725 6 I3 A3 TIEEHSET |
EVIHF AT EZITHIEBZNRK ThD.
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ZZTHEAE T EDRTHREL T, MW ORITKL T, IR LD BARNAF R E ORI Z 5
RDWENDD . RARLDA AP DR DJE FADIK 53 3 LOE 53 DA A PR E X0 T

REBIAOITARISAK Y BE O D S BA T, ZOKTBILOE I BRBE LI L > THROHIL
EA~LEIND.

WRAEZ W= — R 72 K B RS 1L, 2B IR~ C, BEEB T L2 EC fE(Electric
Conductivity: TEXURE )M 1~3 FEEOKERZ W TREST 5.

EZ /KHFCIL, BROEEEELT-0IZ, HEORELD BEC JEENTIZ 2 BEZHROL
PN 5 iEA BT, KIEREFI T DL, —RNARD AV OKEIRD EC fi% 2 FLFE
(CHHEILT=L LT, DSR2 /3% RN T 28128~ T, EC T 2 BIEFLT

—JThb. T, MWL T=58 53 L[RIFLEE D53 H3 H BIICHIES N A LA 0
WEfE 7 5% % 2 6B 8D, — A7k BRE: CI, BIKIREEZ RIS 572012, H BRI
RO BRI 72 VD ZEMIZEAE THDN, ZNHDA =2 v LAARR AL T )
VALE DT = AN T HIED BZ KBFOR S THD. £ T, Hille L AT ADIE
z3 22870, IRJEL ORI LA RIS 2 F B MR L.

4.2. 2. FEBMWERCEOTEH]

JEEHE, EMOAEB AT — VT EOWINEIZ A A DI AN DO N THS. Fiz,
LEBHRORMEM OGS, ZEL TR DI ENEEL. FMEREHE, £5L7
HEREA 2 7-IEBFCHY, IBY, CDUS, ARV AR, A IRREDIERINGHS. hThHHEIE
EHE, IEEPRLOF HI%, KOZENIEOPIE CHET DI EITLD, By O HTHEE % 45
HIENTELIEEICTHS. Hm LI EDORLRIEE 2 /i s, R4V 72 8iE, 7%y
REIEZ2E CRmAWAEL, LR BRI 2 HlH CEDIERCTHY, a—T 4 T EEE
HIHEAILTOD[EKE Web].

L A ITFAT LT RS
S TR NTATE NSRS
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R

>

AR e

\\"’/ ¢ ORER

7K by A
X 4-2 BBALEI DR A I = X A(HHL: BAHOKEE Web 255 F)

BB NEEL O e ROFFEIE, NERNOFHGEME L HHIEE T 5. PBILEHIIL LN A3
T, {E ORI B Tb 10 O HHERRIR 2 @D 22013720, #B R CoEBHE I,
FETHIENENIK DI IA T, WEBD LB AR LRI L2 > Teb DN L A D2 &
X TEZISTWA. (X 424 ELE CDU <2 IB 72 & OFERIPEREENS K Sy, pH, B,
W72 E S DBRESRMITBEINDOITK L, $BIERCIRRE, WEITEINORET
HDH[EIKE Web].

FEZIENREHZ DUV TOMFFEDEL LRSIV TS T, KBRS OMIE T k& U TR
BOBEA LI FIED THL. 2O THHEL[FHE 200711k~ hOKBERES 2 BT o0
FE D152 B X U7 2 M IR OB B O FE IR Z FES B IZ DWW TR L TS, 7272, B
~hDEI72 T A DO DRI TITREDOINHE T I L7252 LDEBITHY, HREHDU
AR L THRIG LT DM B SR LT ERE DINFE L COR—T — T a TR AR Db D
Tho. Fio, HEGDEMMEIEEZ WD B A, EERITHWICE 5% 52 DT Ot
TII<, BIROWREZIRDT2DIZ, KR ZHINT ZED BRIOTEIL Th 72

ZIBEATHRIZ, FEMEILEIZRI AL C, MR L 738 53 L [RIFR BE D W L T/ 2
HESHLZEI2ES T, RELD EC EZ—EITR THIHIERHDD T/ EHERIL 7=, V<
OIDRMTEREAT TR, B kOB LEIINS, BRWEILRH A OIRTTIZALE 5
HTEITES T, ROEID EC AT 2 BREI RO TLENTEDILNHLN -T2,

4. 2. 3. FRANMENEE 2 IV 7o OB S D
AT, FEMEIEE Iz, 2l CAREMED @Y, i EH OIKAKBEREE S 27 AT
0D EZKRHEARZET 5. BZKBHIE, TEROFEBRIEERT(X 4-1) T3, gok@misE(4 4-3)
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THD. ZDT0, FHLIERBUFLEMIEL T, ZUERRE N ATRETHD. Fiz, RENE
e Sl EE: I i At s 7 RAS I A S AN

2999 |

Cultivation tank

X 4-3 BAKDNTHE L EFRD EZ AFFDHE A

K AT LOEARN T o A%, LT O@EYEMTHD.
DEEERE AT T5.
)i LEEEEE A, AKEHER(X 4-5)ICAND.
VKB SFI DRI S EIEE 5.
4) |50 3)DAKH SV, SHGEAEL TR NSRS,
SWEMSEER R, Lt )OSRV Z L, IS5,

(DHigh-speed seedling
‘ '—l:s}:“ft"j,"ﬁf‘ &l

‘Culture
medium,
fertilizer

B 4-4 EZ KRGS AT ADEME, DBEEND 2)~4)TMH, 5IXHEETHOSa&x

58



X 4-5 EZ 7Kk

4.3. BZ KBEREE S AT A OBEEZFNBRR

R, BZ KBRS A7 WM IR, ABh <L, Bk, BORMLBEZIT,
%@?&m&70"_‘/1/7%ﬂq % \f:ﬁi%%gm;&??ﬁ )

4.3. 1. i 7R ENE R OB E

EZ KHFORc7 EEH 8 E T 5720, IR A IEL, FS a1 772, Ak,
EZ KBHIRICOREAREE A LU BN THL0, DS LT —2 25325
T2DITARERITIRENIC T 7.

HIET AT AT, PN 48.6mm @ DHAE SAT THENRD, £~ =—/L o — i,
IKERDT-FER A BEZ AKBEEAEA B EL7Z. WA 1. 66 niT, #REUT 50 Bk X4 FEEITH
D BEEAEMIZ) —T L2 A (SR VA, Rijk Zwaan 1, 4 Z0 ) L. T HEEO
HEIIETNTI 1 BRHTZD 3g THD.

FRADMERERIOWE R A = A NITIE 2 BB, FESIED R A LIz DL, REnzpkE
LI=bD0d5. FENMEDR S ZE L= DI, BB O B EMECL T, 28R
ISR, KRR A LT IBE R E 30, fii FJFUEHC Lo CREGEIIR X 54705
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#£ 4-1 R THEA Lo BZSMEIEst o sl

fertilizer A B C D
citric citric Citric Coated
mechanism of elution
acid-soluble acid-soluble acid-soluble fertilizer
manufacturer 1 2 1 3
N 15% 15% 16% 13%
P 10% 10% 14% 9%
K 12% 12% 8% 11%
component
Mg 2% 2% 4% 2%
Mn 0.3% 0.3% 0% 0.1%
B 0.15% 0.15% 0.3% 0.06%

% 4-1 13, REBRCTHERALUZIEEIOR G0 ER LTS, BB A, B, C 1370 %
5 U= R B C, Bl D IR B IR CH 5. IEE A, B 13RI A— I —8LTH 05 54 AL
AIEFEEEOLOEFRE L. BB C 1L ZADEF I E R ER L 1T R X BRI AT ZADE,

DEMAELE. (K 4-6)

FEEIA

HEXIB

HE®IC

RE#ID

X 4-6 EBRTHEH L7iEk
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FEFEHIX 2018 45 7 A 31 BT, AL HIXMIEEO R —3IF% 2T AN CThHD. Tz, T
HIZ 2018 4F- 9 A 1 HEMRFOE T 7g)T, A EIIHERM 18cm X R 18cm, 1 £k 1 AL

(X 4-7)CTH5. REBFRHIFANOIEBENIEE T 12°CH5 39°COFFANTH-T-.

X 4-7 BEENZV —T7 L ¥ XD

INHER X 9 H 31 HCEMA S 30 HE£), 10 H 10 B (EMN D 40 BH) T, SMEALES
TEAIZ 10 BRIk & B E B P EA R L.
INFEL =) — T L HADEEITR 4208V THS. IEEOE ML > CRIBIZE &R

Dt R LI o7z,

R 42 BELILVEIRDOEE

Measurement Date A B C D

September 1st 7g 7g 7g 7g
September 31th 68 g 33¢g 26 ¢ 60g
October 10th 117 g 87¢g 68 g 123 g
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ARERTL A ADERE RO RESE TILEHE, EAS 30 BRI TIIALE A THY, £
DY E L 68g Tho7=. 40 HEF A TIHANE D THY, O EEIL 123g Th-o7-.

JEEE A, BIZRA BRI THLIZHD DL, B HGIIRESRRDRE RERoT2. B
AN =ANFEGLLIENETHY, A—T—LIIMIELR L R R B0,

JEEE C LA ADAEEF ITHERIEE T AL TR EL BB IEEHL ) Th DT80, £F M
BEDSTbDEZZDND. ZIHDIEND, TERO KBRS LT R DR B PENE 2 FIV - hi
AEFVED EZ KFHZ I TS, LEADEFIZLEIR LR AT AT RESEDLILITRNEE
2 HND.

TUHEREELD A EHLFEREFChHD D DA FICKERZRITFRDO LT, BMMEIEEIOF H

AT =K LDENZLDH B EWITRO LI - Tz,

4.3.2. IKBE SRV DBHFE
4.3.2.a. ROME

TERDIKBREE (T AT AN TITH T8, KBSV R LA DB, [RIRRICEE
TRV R LB G S TR BT 21T o728 25, A BRI T ITRUZ Lo TKBE 1L
T = WANAIRERILS N, FTo, RKRFT T — /L OKREDREL, KB SR m il =2 &
bdolo. £ TEZKBFCITEM COFIEEATIID, THEPEZ FIT7-20, KEANLOH AR
WED T DT VRl LA G S Cl e DI A TO A L D2 e LT,

FPIINTE T RANC AT TELRIWATF 01— LD JF 7S %/1(910mm X 1820mm) % i A
Uiz, ZOFEXIE, 20mm, 25mm, 30mm, 35Smmm® 4 FERETHLH. Thbr DTOEEE,
2)910mm PUJ71IZ 24y, 3)%) 600mm X 910mm (2 =254y, O ZFEED YA RD /SR /AZYIKT
L, ZNEIUTKA LG T DD DRI ZE T HEE 21T o7, 4 4-8 1%, ZOBRITAEH
L7z 2)910mm PU 5 DA SR DO Thhb.
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G

182
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4 1 R
\Lsss-25

X 4-82)910mm U5 DB R/ DKHE

DD AZXOHOIE, 20mm, 25mm, 30mm (23 CHHRE R E TELIZEIN. 35mm
DEHBDEHDITEBIZEINASZ LT o7, — NTEELZTDHITIIREKERLH LD
VEZERNRDIET I ZHE) 72, 2)0 910mm X 910mm & 3)7D 600mm X 910mm D/ /LT E DJE
A CTHOBERFBE B, INHEEHIT/EETE LoL, EBEH0H A X 20mm & 35mm JEOD
RV 25mm & 30mm JED SRV EE T HEAE B AL —RIRE DS o TNeZen D, $RIE
DARFIIRDEFR LT, AR UL DOEER DY, LFEMOGEIZLZEN T2 EE 2 b
5. FOFERNS, £ 4-3 O, KE SR DOIEIRIL 2)910mm MU 57> 3)600mm X 910mm 7>
D, JEAIE 25mm F721E 30mm OHLONEL TWDENRD.

£ 4-3 XKD s EEBREE R

2RI A RN JE T 20mm 25mm 30mm 35mm
1)1820mm X 910mm X X X A
2)910mm X 910mm A O O A
3)600mm X 910mm A O O A

[N O— %72 K FERET TlE 600mm X 900mm D 7KHE S LAl L CGREFAITH L0

, BZ 7K CHZIUTIE 600mm X 910mm D7 33 /L 2 L CH RS, 73U [a] =D
R EFED TRICK A ZE T D720, @R 13D 72720 15 /3B A X3 910mm U 5T,
I ARNED 25mm B EE 2 HIVA(FER 4-3).
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4.3.2.b. RO

IR SFN DY AR, RO LI, ROFARICOW TR L. BZ AHFCIEHERD
KBRS LI 720, BRI B T LKA A 375, 22T, KB SR O ROTGIKICH
HORMDHDDOTITR N EE X T

IKBESINDRITBAL T, JERDKBE G E RE R D 1T, SNITEM T DR DR HIT
BD. PEROKBEARSE T, BT ay 77— L oRY LA 7l SEIEELT, 20 NI R
YRR Z ZZ AT Cho T, iz, IERHIRIE AL TR, O7ARIFE DT
BRI B2 LN TEBAFAAR TH T, RUAT LTI, WM FHAL L COKBFEEE
U, 2O HPIITHFRIMEIEEI SRS LS E £ TCOD. 207280, TERDKBIRE: L2
&, ARAMTT RIS, FNEEE RN TELEFTBIRONLTNDHEE 2 HND.

ZIT, KB SR DORIZONT, FRLLT L, EIERZ BRI L3V LA 22585
FRELTZ.
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B H OFEBRIZIY, BEZ AKBHOE UKL SRV O A REE LN E 7=, RIS, ZFDKEE
NIV TCHEEE FTRE AR R AR T U T, KBRS DA PERE ) % BT B72D121E, B/ A
—ATEL DD AEPEEATIZED RO OIS, TERDOKBEHEEE T, #bs%x 2 BEIoT,
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FTEHELRDOAT — U TIIBHER L BT 2 OWEREL, AT PETIE> TR Z LT
THIGTDFEDRONLZEN DT

AT CE<DOREEEATITDITRFIZ LT T 528108 T, AR DIEENRAETD
ZEEQHICE W TRFTT 20 E N S5, 1EROKBE: CIXREN TR TOLERHY,
IR ECAKBREG AR OEHIRC, WDV DT = T arb e, WEZNEEEITIEEE DA
B O NRAEVTHZEZ 21T TODHEEZ BN,

EZ KBHIIBWTE, TEROKBEREF LT DL, IR CRETR R OE ANV SV, Lz
3T, RN REMEIR ETRD Tl B B T LIS O KB SRV 2B %, BET 5
F06, WHHEDEIKEE SV EZBIFEL, [Fl—HkE O/ S0V 2 REIZRIE T DIEO D3RR EL
TEIANMCE 2 HE TEHEE DN,

4-10 1%, FEBZ EZ AFFCHERASI TS 81 USRIV DI Tihd. 910mm PUJ7D/<

ST 35mm ¢ DYDY 9 B X9 4TD 81 HATZENTNAHLD THD.

B 4-10 BEFE L7ok# xv
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FTNTOREFALTHEE LA, FREIE 91lmm T M YA X THREIEAS 300mm FLEE
TEET D) —T L HADIIEHITEL TR, 72721, 81 & —DTRIEL T25 BRER(X 4-11
FOBRHRTEHY DS THAEFT) T AUIHREIL 182mm 720, V—7 L ¥ 273 1% 300mm F
TR L THBHET DR BT 52 823720 (X 4-12).
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Fo, BRI 41 B 4-13)L7285813, SREIK 130mm &720, S A XDY—T7 1
FARLAYFIRED, /N THE AEDIHIETDILBATRETH DX 4-14).

O O O
S OO S O
O OO0 SO
S OO 0 O

0 4-14 41 SHIF LIoRRB(= = F)
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Fio, BIEREL TEET 21X 728 OIEYTIE, 81 RAETHML, FEH 9lmm THEFT
FUEEW(K 4-15). ZOTRIZEST, 4D/ SRV EFRH 182mm 0 25 7, B 130mm 0
41 5%, #RH 91mm o 81 7RO 3 FAHDRENI SIS LK SV LU TR 30288 TF, 1
DN A LT,

B 4-1581 A L7=REB(Z LY V)

I, FEE) =TV Z 2 FH T 5013 LRt 3D D, OB CAEETHE R
D7, FEREUTHERFEL 72, RIEBRITAIRIZITT, 1 3p00dH720 25 SUE LIRS, 17
FNBTD 41 FAERUIIRBE TR 21 T OfE oA ik U7-. $#EFE R 12 2018 426 A 15 H
T, LR T EINE DN —IF 2T AN TIT o7z, e, FEMERIE 2018 42 7 H 18 H (ERE
RFOE R Tg) Thd. REBRMIMNORENEE X 11°CH5 36 COFPHANTH-7-. I H
29 A 14 BT, MAEDIZ 10 Bk SRS E R EE R HILZ.

FROFER, 1 3120 25 S LIRIEDY —T7 L ZZADFEE &I 85g, 1 7~ RV
HIZH 41 FAEHLIDREDY —T L ZZADFHEEIL 93g Th-o72(X 4-16). BHMRATIE,
25 ROV—=T L Z A IR REILD>TEBYESDRL, 41 ROV—T L ZZOMRIL/ NSV,
BEENRKELBF A TNDBIENDD-T=(X 4-17).
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X 4-18 25 K& 41 RTOUFHE L=V —7 L ¥ X & HERICANIIRIB THE(ED 25

<, BB 41 %)

EZ KHFCIE, B2 REBHT Tl 330720 25 SUTHEE T 5400, BEEkO T 1 3
FIVHTY 41 RTERELIZIEDON, JORESRET DI oh o7z, Zhud, BRREIDIRS, Bk
TORREIEN AL T HZ L0, BT DO I THIRA T O 8128 T, 22/
HeA RO TEY Bk T 0720 TIHRVINEEZ 2 BN5.

4.3.2. c. WEOKE

MR ARSI D REIUERIT 40 (R THDHN, BN TOMALIA, B8R
BEOBHTHNTHILEMELT, AL OISV FHI L. LIR30 15
OLOEAE LT, FICHANE FIF 27280, BIafEEE 30 505 20 HIcEFE L. =
FUTEDTAMEITKI 27% Tho7-8, MHAPEIIRS B 5 Uiz, AL THICEDE,
ZORHE SRV OMAERIT 3 FERE THOLRESNI. FHMETHEEOLOIZET LY,
EBITRIUGERE T 7203 B L Tl EREIEIT T 2L TR THHA, IARCALTF o
APEEDFAARNT, —fRIVRFM T, FEIERIL 20 fFERELTZ.
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4.3.2.d. KB SRV OEEE T IEO R

R U ERE L 7o KB SOV SRR EN L 720, IRETRIZSNTZ0THZE5Bh 14528, £
TERE, IHEREOVEZEMED IR 14 B AS, AKBE S L2l S 52 8IC U7, EAS B M 4 HfE
JERX (X 4-19), 3D 7V 2 —TERL E M RBRATT 7.

X 4-19 EBRIZAER L7-ERE S —Y ORHE
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BB EM OMiFEIE, 5,000 {EHALOESCTHHAT 50 2L EE7eD, 310 1 Kidbiz
DEARTH 100 FIFANDTEITR2D. Fiz, FREVT SRV DREKE, Wi S—Y 2 D2 803
ofz. R, A LTRGBS TR R RESIRD S TODH DAL o7z
ZIHDAIER S — VKBS, B ICNEE o7, RIS, 537 1,000
LU EDDND T TAT 7 DR T DRED Z LITRET 22T USROS, BN ET T AT v /I3
ZaAANE 220, FERVEICNT D, 22T, Bt ChiUE, HOFEEORFRE CILfii§iicsinsg
ZEb R, IM—HE N TKEIZE FLThH, METERME T o7 £ eI EN TR,
BREEVGYU IR IZNEE R o, 7220, #iE =YV 2 3855 12~ AR 12
ICITAESERF B S RFHTOD DY, RN NEEEAS, ifh S —Y DSk % b [a]
HZEFR. BIRROE R FTREZR S RE WD D03 b ZAl TIEELSIRLmWLEB 2 il
0, BREEA~OEBELZZELC, Z2TIHERALZR.

VL ED, BEREPT AR, BREADRERE 2B BT R, B2 T U7k & A 3 E ]
B, B TR 2515252812z

4. 3. 3. KR DBHZE

ARIETIL, FERMEICEL i AN DK B A E BRI 5.

4.3.3.a. JBROKE

EZ /KBTI, KEEADOTHIZ 431 TRELTZEEIEE A AL, 1A 43.2 THRZFLIZK

AR DTNy NUTEEEZIT). KBEOTARIL, KB SR UZZBT B2 B 35mm D
NI TED LD, FINFEDBRIZIAR DN ESTRAE THINEN LT WD, e KEO B A%

33mm (ZERE LTz, FTo, ZOKPANTNSE LA N0, EIEIZEE 45mm OV7 %
B LTz, AKENZEE LT K S 2K kA A2 RLTZIRBE T, SRR KHIZIR B89, /K
RO EE1L 35mm LT,

KBHERITHRALTZE 23, $5DIMI DK Z RN BT HZENTELLD, $h i ANHE
FEEOREEREL. RORSSE, AR LB, RDBGOIETHRESTHIENT
E5d0, MORDEREIVE RERREHRET D, ZIUTEY, T OIRDE DR % i
KRR, KRG Z WIS DTENATRELRD. T2I21, W OR: 0t AT DR N RN &
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TLARWES, ZNHIE/NESRIET DM ENDHD. ZZTIHIRIE T HMEM AL X ALEL,
— B KRR DL X ADIRDERTH D, Fiek 2mm FRED AR E L.

KRRV A RO IRFEFHE, KB SRV DR, 377, NERIOWS R, mlsy, Hain g,
B LR, Jby, 70K, SRR AT LKOERY, fkx BB R G B EL
AEHLT-.

15°0:005 SRRE
Q5w i Ja wF =)
M2 fas T =)
Gas M4 Jow wv =02
Mar £MA (e T 0
_TE 10ss £4§7 400ee WT 05
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sftin ) 7 Wi C-C

X 4-20 BA% L 7= /K$ek DR E D—E

4.3.3.b. FF OGRS

IRBRSAI TN FHERL I LT, TR OFIHICED LD, MHAMEIZ DWW THIREL, M- ITRY
TavL Ul BB AOBLEND, RUFEEIRE O YERIR I DWW THRETLZ2Y, 22
FOENALR) 7 e L R L.

4.3.4. BZ /KFHZE L7-HE DOBAR

BRAAET D ECHEIIEFICEEREM THD. K TIENE B SV S ELFE
THIEETHH[EIKE 2005]. FEREODINFEE TOWIMIL, L XADLETIE 60~90 HEEE T
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HHN, BrFIIZEDIBE 20~40 HREE THS. EZ KOV 7 I —12L-oTE, IEE
ERIBEIZ, B O/ UNTB 0 —XR AT T T 7280k — o Th 5.

4.3. 4. a. BEHIEOK

— XN B T B S EAEFE A TR O TR T 20 TR, BELZRE TEEL, €0
BB ~ERT D7 0 —CRIEEAT). KBERHEE ARRIS, —RAICIRRENTHE R EITL,
ZOBAIEARYRITER TS, BRIV 203850, KRERBLHR I REORERE, ik
Wz LSBT THD. FHKBERIEOEAE, TEHIZVOREEFENE D, K
EEESEBHEITOZENFEAL THD. EZ KB CHLRERC, IBENTEHZITV, TOH
EARBOK E~EMT 5. B OB T2@M L, #f TROZ%EE 1P 57201246
T OREMRE, BARATHD. FTDORESR®, —DOB/THER T LMEBUIIEMICE-T
R D128, ENENDVEMIZ G DRI IR MR A R 5. HEREZSHICEEIZABEL
B Z VD EL ATRETHS.

4.3.4.b. BEEHOBRE

KRR CORMIT, e TiRay T —L, BTV AT 4 — 50T = ) — L%
TR, AT TIIE—NERREIN T, YU TREDEICHOLNDS. FROKPEHERT T,
B SRV D AN EREFUTER H B R Z LA A TERE T 5728, KiIFEM IR T, Fhbt
EIF IR E RO MRS D, 22T, —HRINIET L Z LT o —2hT =/ — )V FsTa g% T
5. EZ IKBETIE, MW ERE M ENE 2 SR 3 D72 I KB RI 35720, Biuio L~
VT F— BT = ) — VAR ICBR DB TR . £ 2T, A H Tl EZ KBFCHWOR IS
DWTHRFTT 5.

R R 2012]IC 858, AKHERES ISR W TEE IR B2 A7 LIC LD R R IS 221720 .
FEOT RS % FIV D &, SR T EECARDNRIE LT IR BB CRERAL Sy S QD2 EN A
Tho. L v Rx E i HEFHUZ W2 TR A 3385 5 LD KBS rTRE T D03,
B 12 PR T 9272 D I IR HERS (TR M A 73 I L, BB LB AA 7O MBS o~ T2 [ 2012].

T, BZKBHT, IR OBEEOBEDOIEEMEA BB C, TOEHEHNTIRZAA THH
FEDFEAELIRNED, — i TR L RIEROEE e FIV o2 L e LTz,
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4.3.4.c. BEREOREEK

EZ KEFOARE TOFRSEBEPETIL, HHKITEDA CTOWDIRIE TS 5720, #EKDE
BT RETHRLENR. EZAD, B MNAZ AW E E CIIEKRIEENLATHY,
BORWEERIE T D012, ZONKECHEKE, AT PNEERD.

4.3.5. filiZ& W TR 55

FFVIEEINT BZ AEATo70. BREM O AT TREE 8.5m X BITE 1.8m X &
S1.5m, EF2B)ZMA, ZZ~BIEROMZRET 5. Ml oty S guAFu—L
KON —ZFEALUEHE T 25(K 4-21). L, KBERESMEILEI S BV B2 AND. fllZiE
WD BOIFFKNT LT 2—7 2L THHRSND. ZOKIE, EFMS F Rt @T T
PN TR ES A28 C Tt PkShs. $Rb OV i OIRIT, ZORAa s
KRBT DER, FRRNOILER BRI 5. 1EWE BT ORI DR E BTN ETHS.

~ Q:ro

/ﬁ MV—X

- o - ]

| |

‘ EPS - :

i 85
U )

95 r; '?6\
X 4-21 $EDOWHEE

A% TS BRI E, TIRERANT 2016 455 HE 7 AD 2 [FEML-. By
) 2 MR, ERESOREHIMITA 3 B THD. ISR, @i g7 &
PN, REBROFERILD, K —F— =TV 7(SS) TIEBEE K5 S p L FICREE
STz B 2 BEOKBHN(X 4-22) ToroTh, [RIRFICFEERS Iz EEBICRIG SR L3 ik E S
AVTOZRNG A (X 4-23) 8L T, ShE LI EIZFEITZR NI LA LN 25T
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Low Cost
Single Pipe

X 4-23 $E% AWz EZ K#E

SR, WREE, BREEIE, RIEEKRBEOAEIZL > THVROESR T 2238, KIRIE 28+ 5CO#iH
PIZBSE-THEY, HERZEL TWDIEDPHER TS,

KU AT I 15.3m> BTV DERTERHUT 456 B THY, 1m* HT-V O EREKENT 29.8 B TH
L. BIHEITR 7 THT, 1 kB0 7.7 FTHA(MFEGE, FERAMEL ).

HlA AR EBROFEMIL, 5.4.1 TREd 3 5.
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4.3.6. 7=V & T S FERE

WIATHT 3G 25, E=— s — b7 — VA W= EZ K CHD. K AT LA
T, B =—/L =ML, mERIERAZ LD m LS, (K AN EZ K#EATOV AT
LTHD.

(R 19mX BATE 1.9m X &S 0.5m) &AL, £~ =—/bi —h SR E T
b, P —IVEVEDL(X 4-24). KIXFEFEFKENTRLICL, KBEZZESED. £Z~910mm
VU5 C 36 BRAIE CEOREE SRV ETED D,

A2 B F2BR L, THERINT 2017 4F 5 HICEMLZ. BEOME T =—1
HA, TV=V=TVLHATHLH. WINbE IR 24 B, EAER OB HIRIL 28 A
Tdd. ABFLERIIEME THEEID 97.3% Th -7z,

RYAT I 36.1m? 7= DI R TEREE T 1,440 BETHY, 1m? b7-0 O EREE 39.9 £ C
B, BIHEIIR 5 T, 1 kB0 2.2 FITHH(M HFELESE, FERAELARE).

X 4-24 INHEE O L ¥ X (BB 28 A)

AL, BT, =BT, @i oI ESS 28 B EWOELHI TR DT LD
RCEI, T NI L B R EAER R 33.9% B2, —BRHIZDDOEMEIL 77.4% FH3
ofz. FIHBE W P ORSFE BT —OILEER, ERERRCIERF O AL HIR X .
B EVHEL 97.3%LmN o7z,
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4. 4. BZ KO ER{LMEE

4.4. 1. FFEVTREZRBREE (1M, oK, )

EZ KBHZLDEENATREARBRBEIC BT 2/ 30 A—421F, K& CTLH, K, o =1HH
Tbb.

B HHUZBAL T, BARER, A B LTk OE AN CED MRS LB Th
%. 432 \ZCRFLIARBE SRV WG, KB SR — B REEA 910mm MU 5T
HHDOT, TN EDIRENLENII2% . KRBREE THLHI2D, O LD HHEIZHONTITE
T HMENIRN. KEEEDEEREFELL THWDEEE, TERCDIKITEHL, HEY
DFENHEBE 52 DATREMEDL B 2 OND, TOHABE =— Ly — Ml a R AL C s
KEWERINERT T 528128 C, ZOEL F/NRIZTAHIENA[HETHS.

50, AKBFIHTELZETHS. FHNTHIUL, 1ZEALE DEEKEKITRE RS
DTENTED. KEKTRWEGEIE, HFK, BEMK, WK, NOKREBPFIJITELHEE R
b, 722, KEIITEENLETHY, MY DORREZ T DR CHE MR A TNDE,
ABICERENRAETHIENE Z2OND. Bz, BERKITITREAIDNREC>TNDHTEN
BV, ZOHKREFH LIS A, HEWPAFEIELTZY, FB IR AL D TRt S
5. F iz, HFKITHIIC IS TI TN L, DT L, T XD N, 8F, RURRENEE
ENTODIENDD. B NELEENDE, PO RICER L JITTIEnbD. Fe,
WD /2ETHIY LR ELSEENTREFITT DL, BBELOHNDENT, A IRER
FCIIHEM D KD E WIS DI EDN KT, fhFET D ATREMEE 2 HiLD.

BT, AN TELREDENHHZETHD. MEICHLERBEIIEYZ LIZ R8s
P, WIIUCHE L, HVEE T HI20II NG E T 2UERGY, ZOTDITHAVEAR
AR THD. FEDNAFITIBNT, SOFRED ERLENERHIRE N RLRDD, HORE
DL ECrEfafmiRiBISEL, Ll ERTZRLR. I, ZALL FOHRETILBEZRNEN),
HA LD T BRAED FEE D Z 2 YEAE R LD, T 21 B RUZ LD AR RED R0, B
HYtZ4r A B R TIIB RO ISR | &, 2 A2 B RRAAF 2, E4T A E7203ED
EIERET 2B LW MY ), Z AU T IR TR ) 2305, AL 2 ADY;
B, MR CHY, AT 30,000~40,0001x B, SEARE AT 2,000~1,5001x FEE
TD[REMFEAL 2 2008].
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4.4.2. /KHZ HW oS

H AR D VE FElE LoD K IS Cl, KRR O B ERE CIXREOR A R AlRETh D &
B2 BT, LLRIHARIKEBIC I WK AR OB S A RS S Tz, o7
FRE, LI, EOICACA, 1ZONAE), BNDOLEZA, Tuayal)—, EEOERE,
[ DFp X RPORERNE, RENPFT L. LinL, /K HERHR CORF 324 PETIE, HE
K% R O RESC THSREOMELHY, 1B O COR A PEL T 52 E N E1552
EDEELY VIRILTHD. AR CIEBIGS R DOT-DIZ L — =L _T =W 7V AT, 18
W, B — 2078 OEME LB LT HIENEL, SN ~O HHESK R ITa AN &
<2<

AR SCTIREL TS EZ AT, AKHEKHEL TREZIZZ FRIE THHERE L TR
T2 KRERA) Y MRZET HS. TERTOAKBFIH LT KETROTARRE THHET 5721,
HRDT=D DMGY B AT 20 E )72, ERLBHHBUCHE T2 LER 2020, FRfELFRL
B CEF A PEABIG T DT LN ATRE TS, K R CTHEIE 75 TR EDORIEL R AL
SHUN.

ARIETIL, KOWESTKBEARPT—VELTUEHL, EZ K211, T8,
HTEICRATE LT KB SR L LKA T .

EZ KBFCIE, HNLE ETHERIELE HfE, —Mxau72 LR L RIS T AT
AZNTEAAZINVTITI(H 4-25). WETHRE, B/VEZRBIBHNIBIEL, Z DKk
BB SR DIy NUTOKHASBEISE S, 208X, IWHERF COBRNIBEZ 9em LL
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# 4-5 NE LT AEH DT —H

date of
SOWINE
Feb-18
Feb-18
Feb-18
Feb-18
Feb-18
Feb-18
Feb-18
Feb-18
Feb-18
Feb-18
Feb-18
Feb-18
Feb-18
Feb-18
Feb-18
Feb-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Mar-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
May-18
May-18
May-18

Variety

Lettuce_1
Lettuce_2
Lettuce_3
Lettuce_4
Lettuce 5
Lettuce_6
Lettuce 7
Lettuce_8
Lettuce_9
Lettuce_10
Kale
Coriander
Lettuce_11
Lettuce_12
Lettuce_13
Lettuce_14
Lettuce_11
Lettuce_15
Thymus
Coriander
Basil
Watercress
Thymus
Basil
Watercress
Lettuce_1
Lettuce_1
Lettuce_16
Watercress
Lettuce_16
Lettuce_16
Lettuce_16
Lettuce_11
Lettuce_11
Lettuce_11
Lettuce_11
Lettuce_11
Lettuce_16
Lettuce_16
Komatsuna
Shiso
Watercress
Lettuce_16
Lettuce_16
Lettuce_16
Lettuce_17
Lettuce_18
Lettuce_18
Kale
Lettuce_19
Kale

number of
SOWINg
128
128
128
128
128
128
128
128
128
128
128
128
896
1152
896
896
128
1280
128
128
128
128
128
128
128
896
2304
256
128
2304
1152
1152
1152
2304
2304
2304
2304
4608
2304
256
256
256
4608
2304
2304
1792
320
320
512
1280
640

date of
planting
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
Apr-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
Apr-18
Apr-18
Apr-18
May-18
May-18
May-18
Jun-18
May-18
May-18
May-18
May-18
May-18

number of
planting
100
100
100
100
100
100
100
100
100
100
82
81
700
675
675
700
100
775
81
81
82
82
81
82
82
725
1600
200
82
1458
729
567
738
1353
1435
1350
1800
3645
1225
243
225
243
2675
1300
1425
1325
225
225
328
900
450

date of

number of

harvesting harvesting

85

May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18

Jun-18
May-18
May-18
May-18

Jun-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18
May-18

Jun-18
May-18
May-18

92
89
94
93
91
94
75
83
91
93
0
2.2kg
644
609
639
649
85
733
0.1kg
2.0kg

1.3kg
0.1kg

1.2kg
648
1465
177
1.2kg
1253
653
529
706
1234
1308
1253
1397
3452

1.6kg
4808
2.1kg



2019 42 H 20 H OREFEBIAA A2B[FEAE 6 H 2 B ETIZ 2 [OIHEDR I THDHIEN)
b, —XANCED B R OFIE DN EEL 2 A A £ TITA e Ebdbe 1 BIUNED FTRETHLHE
EZHN5. KIRBFERREOKERITIONT 3 FIONHENFTRETHLILE T HE, Db
[H 6 [EIDINFENS FTRE TS, ZAUTAE 1 [EINHEDFRIER, —MxAI724E 1~2 [EED + T Th
B3 PE L R L BN RIS A R T A E N TE VR D, £, ZLDOEY B
KOHEERRE R HZFThoTh, —HOMFEICB WL LA RGO AELHY, FREH
RO AR PER OO LRUKER CITAER 7 [ 2L EOINFES FIEE T L EHIFF T& 5.

EZ KHECTIE, KB SRV OREAL, KBADL 2V DEFT 1,000 i 7= DA = /1
AR 400 T THD. ZHUTZ, B EOW OB NT =0 7 axb D, WO A
AT LT R0 5703, Z2CIE—RRB 72D 20 M EARGET 5. 400 7AiM S 3 FFL, FH
INFERIELD 6 [EITRRT DL, —1EhI-VDT =7 axMNIf 22 T THA.

ARFBRTITHT 400 nf THEEGEATHT2D T, VAT LORATE I 135 8.8 T ThD. Tl
BITFLE 23,000 B THHZEMND, To=2 7 aANOERAITH 46 T THD. REFRTD
72 b 122 FHICHL T, BLBMENE LT = 7 a2 bOA7HIH 55 THTHY, 72 Lk
FEEI3A 67 T Th-o7z.

MNEBOFFTIL, BHEBALZSSIIEE RO NMERIIFH R T 20ER 2, FY
DI BRFRNLER IR LUHENE S, HATE(ThHD. RERTOEMIESE, IHEIESE, HIf
TEREDDYEERFEITR 250 A B CTHo72. ZhU, KIRROBAKE 45 822 Hizkh
X, AMFEEIZH 20.6 T THD. LLEOZEND, REBRTHELIHFNLR 47 THTHD.

AAREEFEHIME, ZKHK 400 mi TOHFNIK 47 T H, FIAZERFIGEITH 141 5 TH
D, RENEH TEELZ LIS SIIAMEEZE LT, 1,000 nid7204) 502 7 FOFIEIHH
BF 5. BEE — AHTVOHHERTRERALIL 1,000 mFEE L iAEN, TN a2 85D
TEEBDEI2%. [ERUT O R 5 FERERGEHHA IS AUT A AOELFE 513 441 HH
THD[ERT 2019]. —F, KFEETT LTI, FHH%E EEl-TRY, oo FEL L TR
ST D ATREMED B 5.
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4.4.5. BZ /KBFCULHE L 7= 853200 SV I B3 2 3T
4.4.5. a. REMDI3HT

A FELT- R O S B Z 835723, SN Z RS TRl o a FEfi L 7.

SIHTHEE X, Brix fEE -4 C & &-ile k) (M AR At /)/DPPH %) - iR A A
VEBRONEH THL. HARPDEINATOR TOBE R TIE, B0 (AR L) DR+
INATONBEE RN EL 2D EE 2 HNDHTEMND, Brix BT EARORIELS. B4 C I
HA B LV ERESIIE S KA REN T2, B OTEEL 25, FiRLWEIT, &
SNRF I LR IR DA LAR RITIRE U TERSI, A FOME %23 570, EFRMR
A (ER)Y P ORI L 72D, BEFEA A XIS E > TRUIRE R TIIHLD, 7IU/ME,
Z N TBICE L TOKIBRESESND L, MWERNICEESND. ZD720, M4 1%
ERRBHDEF AT CODDNEINDIIEIT 2D, ETz, MEWIZE 328 L TSIV
B A A A TN KO HAEEEA A ~ L2 0T D, BHIRA A ATANNE S B UERF AT
MHEWE THD N =/ {bEMOAERDFIRIZR), MECHETHLZEN D> TD. F
72, BARANDHREEIEDOK] 90%3 83K THY, £ TR SENAHIEA A2 ik B ORI
1 L7 B BRER OB A3 R D HILTWVAH A A 2010].

HEREME LT, ZRBRIRNICT 2019 45 1 H 29 BICHEREZATV, B & BRMa LIz, #s Lz
TEMIZZ )= V=T L ER(T LT~ =— L ZA(E R0y ) Th D, Bz VAN TE
NEHZEITY, BRIV ZARNOT —/WERBL. KBAZF A UER S 2m 5005
728D, TV OROIEEHREE D EH-LRWED, HFKEDTFIRULIZL CRER L.

3H 2 BT, AFELIZZ V= V=T L ZREY = — L X AZ AL E VR ER 2 5 BRI DUNHEL ,
B3 & VA 7 — WAETHIEL, 3 H 3 BN ZERES TR ot 3 Zes iz, 20RER, 77—
V=T L HAD Brix FEEEIL—RIA7RL A AL HEUAY 2.8 L IEm IS 0Tz, EX CHH
BT RAVRL X AL L TR 2.3 5 LIRS m o Te. UL I NTFEE DR 1.4 5200
VMBS B DI, iHEEA A B EITR T BRIELL T Tho7=(X 4-31).

F=—LHAD Brix FEEIZ AL ZALERIUAK 1. 4 fFEHRIE -T2 B4 C
A REITRARL AL TR 1. 2 5200 mn o7z, HURR NI ERMEDK) 2. 3 f5E

6 BRAEAEA T 4 IV BRI
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IEFWITEME T o7, fEEEA A & I FEEOK 1 FILLT OIEF IR NME TH 721X
4-32).

F7o, KERDUSNOBLECTOFIEL T, ZV—2U—TL A, r=—LZ ALY, FHER
BROFER, RUKFAM 5 BPET 4 ThoTe.

Brix #EE, Hi(b ), €43 C OBUEN S, MBEA L DBAEA RN DEZR o722
b, BZ KBHITERD LHIREH I C K28 L DL, MV RE M), AMNES BE
MIEFEH A E CHDH N =LA DERDIRRI /2D, MEICEHE THLESN TN
DIYERA A MRS N DHET 1L THHIE MRS, WERDEIETIL, FtEAT—VIC
BT — 0 FESBIKIRE CTHLI LMD, IHEEATICHHEHREZ LRI TN LB XS
Mo, )7, EZ ZKBFCIIEMEIC B AR & (T 28 n, IV ATAT — P TITEHRN
EEAETRT U TEY, R OF &R /2> T b D LHEESND.

A RIOFRBRIIEORERICLD, V= V=T L H ALY =— L AR ZBW T, EZ KX
STHEE T HZLIZE-C, Brix B, Hilk(b)), © 430 C EAH ORI —MRAZ RS ik
(ZEDAFEM & L TR THY, FEERA AL MRS D Z &3l oTz.
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4.4.5.b. KEMDIHHTIZEIT 2B

ATH T, BEZ KB CERELIL Z AT R AL A TREEE IR IS B2 E DB
Llpot.

T, IRIR S T C RS ek, WK R T CoMIan & B KB 1k & Al E PN i
JEMERF, mtilRE S T COMIBA~OE DR ARG LR E DT, =% LR s R D M 1o
STUWA[FE M 2003][Kitnao2008]. £ RIE TOILIRARN AIZL - T, FRTOKROWLI 2 H1H]
S, VEADIKGF RZITIHEY, =2 EAR ADFHERIND. ARIRIZ L DR TOW ARSI, 1K
IRSAE T CORFIRDORMED TN I LU OISO FREME DAL T EZ U BT 7T R
DIEMAL T BRL TWDEEZ LTV, ZL TR R ZIZES TETO AR HIHIE
o, BRIZEIZ LD WA RO ES A U5 [Long1994][Melis1999]. FE#I3tA kL~ Chg
REFAESELIDI, MIENOREREDES, EERDOMEFICE>TEFmERTEL
TeRFIE I DEMERR R 2R AL KL, BREAR Z3FEF S D[S 2008]. FRELTD AL
L AFE RN L > THIIRICHE B SN DIZBEIEAN AL LA ATSE LT, IR TITIZh
LR LTI RE L IR LR RED BT 5.

R T AT ST Z A3 2018 42 10 HITEREZATYY, 2019 48 3 JICIN#EZAT>THRY, K
ETHAL TS, 22082 6N5ZEE LT, RIS N COHREERED =0 |25 £
HIFEREDMEN N THY, ZOIFE TIHRIZK DM ER OWIN A IHI S 7228, IRHEEO L Z Z7MY
HECEXT-HBO— 2> ThoHEHEESIND.

Fio, HPITIGEIREE T CIL, BRI T 2720 ICRIROIREZE FIF 5. ZhUckolEE
Z EASEDHEDME HEESI QNS FIERIZ EZ AKBFCAREL-B 3EICH 2O R34 C
TED, BEEDOEWLZABINHE TEIobDEHEESND.

4.4.5. c. FREE RIS
THEENT2016 4510 A 31 BITNELZ) —T7 L Z AT LT, 7R Rt 2 FZhEL 7.
A I/ Ze it o k> CERS .
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MAEHBIL, 7EZI7 VR (Acetamiprid), 4 717 UK (Imidacloprid), 7R F 7 =2
(Clothianidin), ¥ /7 7 7 > (Dinotefuran), & 7 2 &0 77 U K (Thiacloprid), & 7 A b 2% H A
(Thiamethoxam), =72 &7 A(Nitenpyram), 7~ 2=/l (Fipronil), 7 7= 3R (Flonicamid)?>
JLEHBELZ.

BRAERERITR 4-6 FRREERAEG ML RS RBREER AT OT — 2 & s 0 i
Welpotz. V)T 77 DIHEHDBFROLID, LA ADIEAEE 25ppm (2L T 0.03ppm
INEY, FEYED 0.12%I 2 Fo72.

K 4-6 REREREHM: KASHEREHAENEFTOT —F ZER)

| 16103140-2 |
[ HEER—5:908)
No. |15 B HE &R ERBRIE | RERI<BEY |
€35)) (ppm) (ppm) | BEEFIBR

1 |[PE2ITYF ACETAMIPRID ND 0.01

2 |[43449a7YF IMIDACLOPRID ND 0.01

3 |YaF7=>y CLOTHIANIDIN ND 0.01

4 |CITI50 DINOTEFURAN 0.03 0.01 25ppm

5 |[F7HOTYR THIACLOPRID ND 0.01

6 |FFANRY L THIAMETHOXAM ND 0.01

1 |=FVESL NITENPYRAM ND 0.01

8 (47O =)L FIPRONIL ND 0.01

9 |ZO=A3F FLONICAMID ND 0.01

PLEDOFE GG, BZ KBECOAPEIZINT, 7R ERKICEIL CRIEN RN E AL ER

o7z,

4.4.5. d. HAEDRE

RIRIERNT 2019 4 10 H 24 BIZNFELTZ)—T L X AT, AEMREZITo7-. BAi3sh
I > TE S,

RRATE H AR, KIBERE, 386G RVERE, E.Coli OIUEH L7z

FRATRE SRAE R T 4-33 DIl Th o7z, HEAETRUEKEE E.Coli I3 Iy, —MAER
1% 2.6 X 10°CFU/g’, KIGHEHEEIE 1.5 X 10°CFU/g BiS .

8 MR EH AT 4 I LT R
% Colony Forming Unit( = 17 =—JE Hifi)
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BN REREICEDE, THREL QDL X ADEE, —RAFEEIT 10°~10°, KAGH
PEEUT 100~ 10* S THHESNTEY, BZ KB CAEFELIZ)— T L 22D BEIE, —%H
REAEITIN E - TND LD R TET[ B AR RS RERH 2 2001].

LU ED#ERDD, EZ KBFCOEPEITINT, HEIZIWTRIBED W ENHB LR o7,

g R REBEE

MR EHAT LV TF R FE T
REBGHHE TH BHELT

T121-0073 HRTHB R NL X OSHT 4-12-12
TEL 03-3858-6158

FAX 03-3858-6159

L RBYL T 1 U—TLHR(—T739) %
2. BUBHR : AR, KIBIRER, HE 1R, E. Coli

3. iBRE R

20194E10 5 26 A Wl CIR IHEN IR I OV TR LI Rk BT,

HH LA FER GIMT T
— MR B CFU/g 2.6X10° A ESYIN T 273
RGBS CFU/g 1.5x10* SNV
BT RUEKE CFU/0.01g Rat: NRYT VBB
E. Coli CFU/0.01g (i RRYT L LB

X BRonabREABRLZ,

X 4-33 [MMEEORERREHI: BREMEAT 4 ILVE R DOT — & ZEEE)
4.5. E5

AKRETO EZ KBOBRFRIZI T, BERIEIEEE FHWAZ LT, FRZFH LU KR
EATHOZEINTEI-, SRBMOHT, P B3 00T, BAEYRAENOHFREE ORI AZ TN T,

IS TTEE L TN TED LB ADND. FTz, TEEEA A OBAE A LI EN TR
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e, BEEE, BilR{k ), B4 C DELEWZEND, EZ K CIINERD BIELIT RS,
B2 IR ANV ZADMRIZ) D25 TERY, ZANEIL TWDHEE 2 L5, ALErB[AREF 200812kl
VX, 72 AR B RN PR IR AR AR E A O 2SR R EE D BREE AR 2 ZAE W R
MEFTHIEIEST, HMOH T HHEICHERELCEIM S REZTE ]l TEHLEERIL T %, EZ K
BHZE > TAEFTSIE R, ILBFLOER U@ SR B REN ZSEN L, BEEE -0
FeA A ARO[ SR ZSNTb D EHEESND.

4.6. /INFE

RETIL, BZ KPEE S AT LOREARa T NORGE, ERELANES, EALMRGEEZE
WiL, AT LORARNZRAGNESRAES L. FeAa 27 N T, KHERE O iR % 5
PERERZ I, 22l CAEREMED @S\ EZ KB BRSE LTz, BERELAITBA 8 U3, Soi/akgzhi
AEEFOBEZATV, EZ KFFCHWDEMELT, /K SV LK BHEDOBIR 21T 72, KH <
PTG 2T ETAR, KPR 2E3E T2 BRR T ISP E ST, Floti DA 1k
ORGP, BliE 7 — /L AW FEREE A T o7, RICFEAERGEEEL T, /K AIZTEZ KB
R AT, EEM O SE DO OWEAT o7, /3T OFERIT, FBMICEL T —i7e
B L L L T RAFRRE R E72D, FRAE R OMAE R A I B L T — R A7 B 3L ik
L THRERWEE REAe o7z, EHIZ, A RICEDRET mEAXMIETHY, FBEM D7
THTe. Fo, 27 BAZBNT, L3, TREOTEMIGAIRETHD. LIz ->T,
KL AT LI, TR ORI T DR EIR09% . Fiz, AL EREM T, K
HE L LR, BEHl, BEZDPENLEL, B TR CE . L72hioC, RV AT LTI, @<
BHE CRli72 i i AR THLI20, —IREIAEN TIHE LT, ZDA=x/LaAMNE+-
AR DENZ D, ZDOIIZ, RUAT LTI, BA =2 x /L X, 7R EM, D7engs
AT, ZHERTRELZ2D720, B RREN TRE Cho LM miHTbNS.

EZ KBHIHE 3 I TRELIENAL TV I/ INET 2T — LR EHEEHI K LARVWET
VAT LERER LT, EZ KOV T IA ¥ — I Lo TV E DR HEINEE CIAD BB
W, T7ebbT Ty IRy 7 2EEITRY, ZIUINAL T 77T Y 35, —J5, EZ KHkx
U THABRDOINT R E R e~ =a T NV a\yr— U LU TR R T 5720, ShEY
27— YE T 5. LiedoC, EZ KBHINAL T IV INET 2T —DREEAE TR THS.
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tAAfr A FE T RE LT 3K MBI S NI R o kB I BV, #
ORAEL L TaAME K ORIENTEIELL TN, EZ KEEOETH S, #ikrfiibhd, &
BA LUV T RIZEST, ZNH0aXMDIZEAE N AT/ o7-.
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LR BZ K E ¥ R A D SRR
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P —E R THLARTETIL, EZ KB R ADIFHERRZTTD. 5.1 TREDHMHFRIZ OV
TR, 5.2 TIIARE TITORIEOEZ IR %, 5.3 CERESICHER L IEIERREZT . =
TTUE, MR, W IR, R, g R, SRR, IR, REAIRO FERERER IZ- OV THRY
iP5, 5.4 TIIKHTO EZ KFFOUZSPECOWTHERRL, 5.5 Tl EZ Kot sleiimg S L
TR =T =2 =TV TIZOWTHRFIL, 5.6 TRIEDEBLREIT, 5.7 [ITTRED/NMEEFT

9.

5. 1. [ZU®IZ

AT CIE, BZ KO REARNBREAZRAEL 72, ZAUCE~>C, EZ KHFCIE, ) 5-1 TRT
FONT, FfZ B ThE 2 72 B5 3000 i A, BAN TS T 2L ATRE THH I LD
RSIVTWD[ALR 2017]. ATz W2 FEREFEBRD BRI CET nd OB CTEES I, O
WA P& m ORI, IROERBE A A ARSIV TS [RAE 201814 2019]. LasL, A
FRUZ, TERDEFED AT LEHAT, HEFHICHRE RIS, E<D R TRRD, FME
AL, BN O72 K00 ORI EE, (EE T XOEEEHE, el BEEM
FA(h, AEE, KBEEK, ZKBE SV S5 DR IR, IR OFEIERRES, 2L Thd. ZnH0H
HEZRE U ARG A AL UMD Z 81, BLFEITIEAR . Akl OB A piRE Lie i3, [F
RRZ B 22 LbROHILTUD.

Crop type |Seedling period Paddy field hydroponics period (January to December)

pleces

unit>| days [/cycde feyces| 1 | 2 | 3 | 4 | 5|6 |7 [8 |9 [10[11]12

Leaf lettuce | 21 19 4

basil 25 | 48 2

mint 30 48 3 El |
Komatsuna | 14 61 5 |h ﬂl | .
Spinach | 14 | 61 | 4 n H n
Leaf green 30 61 4 “ Ia a
onion
Miniature | 40 48 3 n In HI

Conditions: 1000 panels (0.9 > 0.9 m) floated on 1,000 square meters of paddy fields. Yield (75%).

B 5-1 EZ KB H R E AW S EEY R UL O ERTRERIF
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5. 2. JE M AIREME D FERE O EE

ZIC, KBTI, AIEECICBR LI EZ A#0, BRI COEERO 2R
FECOEH DO FEHLA -G 202 RARD 5 FEFERERAA T . AT AO BT AL THE R LKL
W Cho7clod, ENOZOMOHIE COAFED FEFEEAT.

BALIZ BZ KB DA =2V aA b, RERE TR TEDIENAT AT LOEH -
BDRA%EI0D. A AT AOMAFEEIT S AL EL TRY, HiEE RO BEE2Z0
FPAPN (M RSP TRREL T, LUT T, E I FTREMER AR 57230 ORGIE B 2481 F
%.

BT LIANC, EZ KB U728 SR D L PEZGIES .

- FEBRO PR B CO EZ KPR L DB DA FER LT 5.

‘EZ AKBHZ DB DN RN E D7, WASPEIC BT DREA1T2.

IHIT, PRI ThD EZ KO BIELL C, Kt EL EELRIRHNATY —T—
=7 VT ~DIS bR

5.3. FEREfEE

5.3. 1. BRI

2018 4 4 AMD, BIEE)THCY=— L X AOAFERTEN Thv-. HFEITK 2,000 m
T, BEIIAKET, KIFHFKERALZ., 22 TEHEEFMICOWTUIREHE LRV, ARFEFER
BRA~DEEEOSIMBRELL T, B BATIHE, Bhorikei S A L, stk S B Y, Bt
Iy e IABEFENHOSNEI7E Web]. ZO I, MBIFEES, AR H BEEHCT
R EF) ThoOEHERISND.

TEREF TR EFEE R HL LI o T, AMEERPKIBICIMAD. (BT, Rz lo
TIEREARVEDANAB P UEELEAEBAEL. FIRILIERIZIZ R THLA, KB+
BEORTED R TE 5. WL B3I EZE R ([T 21T o 7o, WARMEIZ W T, FEH
EDOWIBIRDT-, ZZTIIEIE 5.
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AR : 2018/4

BN 2 K

NG - @B K
T BT
BEGREHN, S H ==Ly R

B 52 BERB)IITH CTOREIE
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REA 5 it T

2018 4 3 Hnb, REARIRAGHTT CU—T L Z A, r=— L FZADAFEFEFEN T, [HIFE
13K 1,000 i T, BREGIIKE T, AKITHFFRERALE. 7272LKBIZa 7Y — R CRED HIL
TRV, @ OKHLITEARDEREE ChoTz. (B O BZ KBFEITRZRD, ABHAD T ORESE
JEBHIANA, KA A~ERERIZT /BRI E O & JEm i L e, B 33 aa ek
BLTRY, IWHERIIHFRSNZEEFT CIRGES . IURMEIC W TR, FEE LOW /B
RO, ZZTIEEIETD.

AR 0 2018/3

HATRE : 1K

B LK

B REAR A Ttk T

BB WmE V=7 LR - IR

X 5-3 REARIGHLT CTDEIE
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5.3.3. REAIR T

2018 4E 3 A, FEAR\RTTTY—TLH R, y=—LZRADAEPEFEII T, Tk
1359 2,000 ni T, BREEIIKE T, KITHFAREFHL. (EEEIT S—F0T 03 AR, SAEA
WHEEZRE LD N BINDT0, hFRIKIEFEZAT AT, 0% O EZ KBFLIT R0, K
RO DOFERNENEHTINZ, 7K B O ISR R DO FIR A B R AT 57L
DLREAT> TN, IWHEETOYAINANRELD BUWMERDDHY, ZHD LROFEETHLHE
B2 BND. WAV, FEFLOBBROTD, 22 CIEEIET2.

EARH : 2018/3

HOHIRE 2 2 %K

MG - B KH (227 ) =) A
S BRI\

BRI, MH B ) =7 LA ==L SR

X 5-4 REAR/\RH TOEZE
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5.3.4. MiARRMEF

2018 4 8 AN D, MiARRET T CY—TLHR, r=—L XA, 223, UL, EXF D4
PEFREAM TN, WAIEK 2,000 M T, BRI =— Lo — MW7 — ¢, KA
REFIA LIz, BRSHEIC DWW, FEFLOWHIBIROTD, ZZTIEEIET2.

AR 2018/8

HOARE : 2 K

MO B T — v T

BT AR R B T

BT, ME 3~11LH V=7 L %2 - =L PR - EBHEE - NP - BERY

B 5-5 HiARBREEFTH TOREIE
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5.3.5. EARANILHT
2019 4E 3 ADD, BIRIBRITH C—T L AR, r=—LF R, RV YDA FEFFEIT
v, AR 100 nd T, BRELIIKH T, KITRZEMAKEZRA L. BHERRED V2D,
IS PEDREFRITTE TR,
RFEH TR, —BOBEAEENEL CEERELE A TR, B0 BEFED
BItRMED BAFCHD. ZD7ow, REFEIZE ST EZ KO FEMD R TEI22E05, BZ K
OB EALERPRSI TS, I EERICE, B2 TRRLEL, B HFEEORE

[any

D=0 F T LAY —L L TOSETHD.

AR : 2019/3

EYNiTl -

G §EH KL K

B AR

B, E B ) — 7L PR =LY R IEINAKL

i GBS S

X 5-6 BARBMIITHTOREIE
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5.3.6. &I =5

2019 4 4 ADD, FIINERZETHTILY L AZIT L3 N UL e = — L ZADEFER
AEAM TN, ERHIEH 100 nf T, BEIE =— Lo — e W=7 — LT, KIZKEAZF
U7z BHERRIAIR 2, IARIEOMERIZTE TR0,

HOARHH © 2019/4

TR © 1A

OGN BT =L IKIEK
BT R =

g R ST P TNS I -5 7 97 VRVINIREE (6 ) g

X 5-7 FIR=Z&FH TOHEE
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5.3. 7. Hhf]RBEEETH

2019 4 6 Anb, Sl RBEHTT CHERE, ROBLE, bIUZE, /IMASE, V—T7L 4R,
=L HAOEPERTEDM T, TFEIEH 300 mi T, BEITE =—L o — AW — L
T, AKIFFHFREF A L. BHERBEDIRND, IS HEOMEFRIZTE TR0,

KA © 2019/6

AT ¢ 3 WA

M @, 7= I

AT - i e

BEGRHY, W E Ol ERX RS LE DIV MR- V=T L IR L IR

B 5-8 #RBEERTH T DHEFE
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5.3.8. I R IAFRE T

2019 4F 9 Ahn, I RIFFREHTTC/L Yy, V=T L AR, $r=— L RO ERFEN THI
7= EREIEAY 100 mi T, BEIIE =— L — W — LT, AKITBRERKERIF L. B
TERIFEDNRNZ0, IS PEDORERRIT TE TR0,

AR : 2019/9

OIS ¢ 1A

OGN B 7 — v K

R S

B, W E B LYY U= L PRI —LF R

X 5-9 sz BIRFRETH T DEFE

5.4. /KM TO EZ KOOI

ZZ T, BZ AKBFCORRAFEDOINSMEE, KB TO EZ KEOHIMEERFET 5.
5-10 137K HIZIKBE SRV ER DT BEZ KFEA T CODEE - Thb.

EZ /KB CORFZEARETIE, BIR T2 EBAER 6 [BIDINEN FIEETHY, 1,000 nidh7z
DOFMTE FIFK 600 NI/ HEEEITNWA[T 7T 2019]. & 5-1 12T, EZ KBFCH
M 6 MFAERELTZGA L, THES, 1ERDKBEE:, M) T OISR MO iz Uz, T4k
ReEE Tl —MRAVNCICE I X B R A B L T~ 3572 IR OFT RIZE&ET
1TV, Al HEHT-D TEHARINIE SN RHEND. LU U CONEEIZIRGE T
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DB EE DTG 1T, Ny 7 BB TOR A B RINLIERNBHITHY, IHE RS
AR oE BT IR, MRICCRIR SN TS, 2D MR TEEO HAZLIZIE kg LK
HABIEL TV, EHHICHLFE RIS X Al TR SN D720 it sn 558 L &%HIC
REITR. Fiz, EZ KBHOM 1L, EZ KRR 2 1 8k 25 FCIEA DRI CTRIFL
THY, TR 2, BB, BIEEDNZENTHD.

- vy

X 5-10 K#E SRV BT KH

F 51 FIEFET L OISR R

ER=07N BA BEA EA EA EA EA EA
HESR BN FAREMUKHIERIE THEEE  SRENUKHERIE  THES HEREE KBRS EM TS
[t - 2R 6% 10 0% 2R 1,396F:#
mB —  U=JULHZS F64F )-ILHAL U—=IJLHZAS FE6{F #EERLIAL U-ILHR  #HDE J—JLAASS
FERRGE #k-kg 150,000# 14,400kg 750,000#% 360,000kg 232,324% 369,322£ 3,600,000tk
BR5EE ! 80 265 80 104 100 60 100
st FH 12,000 3,816 60,000 37,440 23,232 22,160 360,000
21z FA 9,796 3,534 46,034 37,715 23,112 24,080 364,458
EmE T8 750 38 3,750 3,825 1,430 310 8,000
e EE FH 0 255 0 2,480 754 858 10,800
BEE T3 0 141 0 2,069 258 258 0
EMRE TH 820 171 4,098 1,938 238 238 2,520
HEAE M 209 48 1,059 1,007 1,588 1,588 108,000
1EhEE FH 70 81 494 751 646 646 22,500
TERE THE 1,725 1,620 8,625 14,623 4,672 4,544 72,000
NG FH 3,536 545 13,993 5,774 5,620 7,494 85,138
RAEELIE T 2,667 413 13,333 3,701 6,450 6,450 37,500
B TH 0 149 582 744 1,000 1,000 12,000
thikzoftt  FM 20 72 100 804 456 694 6,000
ERIFILE FA 2,204 282 13,966 A275 120 A1,920 A4,458
FlasR % 18.4% 7.4% 23.3% A0.7% 0.5% A8.7% A1.2%

108



7 5-1 OEBVIENTIETHEEES, KBRS, i T8 &L RFATe>TW5. BZ KEHC
BWTAEEIRAEREAT R TRIRES U ECRAL CTHl AT 358 ORI RIE 20%
Hife THY, T2 8% FIFAZENTE NS,

5.5. FREEK L L CHO Y —F—2 =T YT

5.5.1. Y—F—v =7 U7 OE

HERIE R (b b el L, RO BHE BRI T EMBE THL. HERIERERLAIREL T,
KGR EEZIILOELTEH AR —OE RILRKN, HHFEOOESOTHD
[Kubo2012a][Kubo2012b][Kubo2013].

A ARE= /L —|ZBILCIX, SDGs O — /L ThD, 1) FIATEIETE, Fife ilHED
ORIV LT RNF —~DT 7R AEMEIRT D, 13)RUIEEBEZ DB BT, B
BXPRAEID, ICHRSBIEL TWA. AARTY, 2012 AL EAMAS B ] 2 i1 TS CTLLK,
JEIENCZ DTG PER LT, ZORER, KR EBEDORELITNARL, K E~DFHED
¥ I HED B3 TV D[Kubo2012¢][Kubo2014].

RREEHRICEAL TIE, SDGs DT —/L ThL A rll, 12)F5H il ee7a il LA PED /X
A= w5, ITESBEHEL TS, BARTIRBREORNRE, BtEE OB Lalml, 7
e HUEE N D RREDSRANZ 72 > T ZIVHDOREMERZ HIEL T, HE LSO IEBRsE &
FEMHED DIV TS, ZOTHGHEIE, 2013 420 233 (B35, 2025 4212 1,500 (I EE
THLDEHEESILTWADHF 2014]. £D— 5T, HRBA= /LT ARNZ VX —1HE &
ZRRELT, BREMEZHR TE T, BIEHRNTNS.

ZITINBLDORBEA~OXIRDOOEDELTHARTIE, 2014 4212 SS Z F[REE T DiMEE "0
SN[RF 2014], ZOHOENIEENZI> TBUMER D BHS 2. SS &1, Ktz Kb
WRBLEETIHETEINAT IRV AT LADIETHD. ZOVAT A, EBIEMDORLE Y
MR, SRR M ET DR EEZ L T, L, ZOTVAT AZENTH, K
JEFE BN A LA DA G HIZR I GO BIRITAATE T D[ R EFRRF 2013].

107 gt PERS BAHIRBILR ol Pk 25 4E 3 A 31 AFHT 24 BRIES 2657 &
1 pboK PEAS B AR BLR M SRR 30 45 5 A 15 BAHT 30 EHES 78 &
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5.5.2. Fik

UL EDTE 5D, RIETIX, KGR ELEEOWNAZR KL, 1oE =L —bn
AIREZR SS DEANBATE A HAYEL T, EMERIRETZ1TH. BARRIZIE, SS v AT A D= AR
KB BB AL BT L, TOREMEET . E7, SS 1T EZ KA AEOE T, 4
I FE[ 2 DRI &8 TS KD R 26 R PEVE IR LoD et 2 A S5,

A
L % east
A Very Low Cost Auto Tracking PV System
Electric power production 15% up!
Protective for Strong Wind, raindrops, etc.
west

covered with
PV Panels

— Very Low Cost
Many Time Cropping
by Hydroponics

<A~

D S —

Crops with light

Vegetable (Lettuce, spinach, etc) N
& etiice. spinach. ete saturated point

X 5-11 EZ 7K#f SS 3 27 A D EFEE

KHFIED B IR T 57200 EZ KHf SS VAT 2EFELT-. ZOHEAMEEK 5-11
(R B RIS, RIMOZATEORIE KB SRV E DL, RO SS
VAT L[ 201208 FERTHD. R SS VAT AOFE—DOFRHEIT, K EHREL AT AL, K
I ARD—ERUR RSB R AR T 52 ThDH. ZAUZLY, B REFRNO K LOH )
S ~OEIXZIBRETE, TOME, FBEBEOHEMNLIAD S, RAT AOFE ORI,
BZ KB CREATERTIRICHD. ZIUTKY, FBARERD ST, hOZMIFEIC LD BIEY
IWADHEINNAE NS, W#EZ ARG EICE- T, B mfEH - DN AZ i R IbSE 57
DITWEEZR, BZ /KBE SS DHEMET — 2% INET 5.
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5-12.1Z, EZ 7K#F SS FEERICBRRE L7 B O — il BRIt B BB B O T 1A 7R
T VAT LD ERERERIT, D) —r oY, & e/ M =T RAT e S —— 1R,
FO 3) U THREN VS Ch b, T Ial—ar TROEABROHEE, DT —
T n s AAHLTEL. WIZZDHENE 5%, 2)DV =T ATy /e —4—ITH
L, ZNEBRENS 5. 3)0 U FBRE) ) ZE B, O EHLEE L RIE0EE) S AL, il
HAE SHUIBRNB ARG SRV (TOWAOARTE T 5. ZOEIRRERED /1%, B3 2085 R
BENTSRIUL, ZOT AT —LE B URESND.

Aluminum frame of Solar Panel is made to serve a double Narrow width Solar Panel
purpose as a transfer component of rotation power. \4———"

.

U shape driving force
conversion mechanism

X 5-12 &= R b REEE H BB R MEE

ZAUTEY, 7OV E(X 5-13), 4 HIEAERIE(E 5-14)12, EMRICKBEE Ny
X7 CEI RO/ ST, V=T =4 =030 TR AN 11 BRI 6 4, rEflic
5 K0, HECRE) AT 24 FITHL. RELHFNTITEF THS. it 264 D2V %E 1 RO
72 =7 F—4—(500 KR /L)1 5 CTEEE) CE7=(B 5-15). EE DR EE ) &IX, F M ~D
R 15 EOEER R ES AT LGB REEEEL) ST, 114%INL 7. ik
0, AHEREOAAMAFEIETET .
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X 5-13 FFRIFICEZROVTVAERT

77 1

X 5-15 EZ 7&k$F SS D S

KR AT DO DR T D BZ KB X 5-16 (TR, AN HAE /A7 % FWT, flfk
ORBHNME 8.5mXBEATE 1.8mXES 1.5m, - F 2 BHZmALAmie, aist KBt SxroF
(CRRE L. SRROMNIZE I OB, IR 8 BT BAl, 1 Eadm e A7 72
Fo 7 EUKHHA(R 5-17)%, —ERIFRETROIT N LUIFIEATF o— VBN A TH L7,
ey FLIZA MALE, KB O EFASBE8IHASNDZEIIY, B OBMA1TY. KB
MOBFRZIZ, D EOH T KD, /3l SIVTHRE, H7LF 7 NVFa—T7 2l TaEn
5. ZOKIE, AECEFYMABESCFH)EN AT TEDN BT TR E S - fliA 1 U CiidL, Bk
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HEND. BT AKBHAD SOV ORI, ZORE TR EWIL S DB, KRN Ok
BT RIN S5, AEME R ORI OLRSFE BUIIARE TH L. /KR OREERIEE T —
A3/ NI Y —(X 5-18) THIF HENAYICIGS NG, FIEMOFRARDILL, TLE
AT TERBEI, A2 —Fy MEH THFRERHNOEEHR TE 5. IHE rTRERF G, 2o
OIS, INHETT AT, WIBAERF L30T, BN A2 B3RS T HARNZ m T
L 28T, 2RI RITITA 2.

Narrow Widt Auto.matic
Solar Panel Tracking of

\&__( shading Wil Sunlight
atios

Gutter-like
_# Hydroponics Shel

(Internal Trays are stuffed
and gathered from this
side to the other side.)

Low Cost
) O_S Water Supply Tube
Single Pipe (free-flowing water from
this side to the other side)

X 5-16 = R b KEEX B ENLERHHIE 2 i X 7= EZ KB SEBREEE
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X 5-18 BEHEEZ X TIEE LAAHBED P —

AR AT 2R E, 20164F5 A&7 H 02 [IEMEL 7=, BF3EO T, Stem lettuce,
Boston Lettuce, Red Leaf Lettuce ® 3 fCh5. W 1vb B HIRIEN 2 B, BREZOHES
HIRNETR 3 WA CHD. FebEHIRIF(7/1~7/11, 9:30~15:00, FEALEEDD B IZHIE) DB
PRILL T O ThH-o7-. Kii: 26~40°C, /Kilk: 23~32°C, {BFE: 28~78%RH, fRE 8~
111 Ix( FED M0 E72 DIER DN\ ) Th o T,

X 5-19 [XHERTOEFI (Boston lettuce, Red-leaf lettuce )
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5.5.3. fliF

IHE S U BF 3R, X 5-19 1R85, EiE >+l ES L. AFERO
FERED, EZ KBk SS TIIRiE K SV FICRESZ BT 2 BEOKBHITH-ThH, A
R BRIz EEBIC KRB SR DR E S TRV G LR L T, VB EINEICTA B
AT D DIV To. KR, A, ML, RIEE RGO EIZE > TRESEE T 573,
KR 28 = SCOFEFNITINESTIY, HIRAIZEL TWDHIEN MR TETZ.

LA Tl 7 R R, RFEFRD HAYTHL KRG E LR EDOINAD R K{beE
FNAF—UICEALT, BLFOZEng .

—IZ, 8S AT LMD ANKEE K A BhiB BAMEA B, TOMEE | FRORE
FBROFERDD, 11.4%DFEEEOHIMAELN-. AEDO TR TIB RSB I B L/
g NEET, 3 FLNICENLATRE THAHZ LMD, FEMEIT iz 5.

55 AT, SS T EZ AKHF LA G DR T BRI DI, 572K T, &t
Sy7RUEA 5 EVOE I CHRONDZEA R TET. HEE IR P ORSFEBILIZEAL
WER, mBHHRECUIHERF O A ML T &7, | AR OB R rTRBINEE[IE T, 4Rl
FEBRE RO W52 LT TERV. L, RIZ 4 A~12 A ETOM, BE e ThHHET
U, Feb 5 WIE~FR 8 WIEDRHIFF C&5.

SbIZ, A RIOEGRBIFE T, MO EIZBRSNOHIFbH o720, BRI O RITIZTEA
BT, REEERETHHILELIER TEI. ZOMED el B LTI, B3I
EPMFERETHY, RERRMETIIR. EBHIZ, ZiUT BZ /K#kE SS Z#lAGbE-24iC
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Aqua Solar Sharing Ecosystem Strategy Through Program Management

Hiroshi Kubo, Kazuki Okoso
Proceedings of the 13th International Conference on Project Management (ProMAC2019), pp.174-

188 (2019)

Abstract

Japan’s labor shortage, alongside an aging population, has hit agriculture and fish farming, two
sectors that already suffer from low profits, particularly hard. In the renewable energy field, the
number of places suitable for solar power generation has declined. To help solve these problems, the
authors developed an aqua solar sharing system and confirmed its feasibility. However, this system
is complex and involves many related stakeholders. Therefore, it is necessary to build a business
ecosystem strategy that actively incorporates open innovation. The authors previously proposed five
frameworks for building a business ecosystem strategy through program management, which were
applied to the aqua solar sharing system. The resulting business ecosystem strategy’s validity was

confirmed through three KPIs: productivity, robustness, and the creation of a niche.
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Business Ecosystem Strategy Using New Hydroponic Culture Method

Hiroshi Kubo, Kazuki Okoso
PICMET’19 (Portland International Center for Management of Engineering and Technology), pp.1-

12 (2019)

Abstract

99 ¢

The current, important global issues include “global warming, ” “population increase, ” and “food
shortage.” Japan, however, experiences problems such as “declining birthrate and aging, ” “declining
agricultural workers, ” and “increasing abandoned cultivation land.” In this study, we developed a
new “EZ hydroponic culture method” to solve these problems. In this unique flooded agriculture
system, many permeable pots with one seedling, together with fertilizer and culture medium, are
mounted on a foamed polystyrene plate and floated on the surface of the water. Its characteristics are
high profitability, low initial investment amount, low labor load, and low environmental load.
However, this new hydroponic cultivation method differs considerably from traditional agricultural
systems in terms of not only technical aspects but also management. It becomes even more prominent
by collecting big data using internet of things (IoT) technology and drones as well as artificial
intelligence (AI). Therefore, the construction of a new business ecosystem strategy becomes
increasingly important. In this research, we proposed the “EZ hydroponic cultivation business
ecosystem strategy” using the “Five Frameworks for Constructing Keystone Strategy" proposed by

PICMET 2018. Furthermore, its effectiveness was confirmed based on three key performance

indicators (productivity, robustness, and niche creation).
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A Study of “Open-Field Hydroponics by using paddy field

Kazuki Okoso, Fumihiko Okiura, Takashi Kakimoto, Hiroshi Kubo
International Conference on Engineering and Natural Science - Summer (ICENS-Summer 2018),

pp.7-15 (2018)

Abstract

The Japanese agricultural industry is suffering severe problems as a result of the aging society and
a decreasing number of workers, which is connected to an increase in abandoned farmland. This may
lead to a decrease in the rate of food self-sufficiency, or a reduced ability to develop small farmland.
Recently, the quantity of uncultivated land has been rising, due to a change in consumer demands and
a decrease in the price of rice. Since it is very difficult to make a profit, there are few new workers
coming into the business. In this paper, we will discuss open-field hydroponics in paddy fields, which
will be a major contributor to solving this problem. When producing rice in a 1000 m? field, yearly
income is only about $1,000, but by produce green vegetables instead, yearly income will increase to

about $60,000.
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The Study on Critical Points for Social Public Value Creation from Project

and Program Management Point of View

Fumihiko Okiura, Kazuki Okoso, Takashi Kakimoto, Hiroshi Kubo
International Symposium on Economics and Social Science-Summer (ISESS-Summer 2018),

pp.241-264 (2018)

Abstract

The social and public values, such as poverty alleviation and environmental conservation, are
realized within and outside specific regions through the activities by various entitiessuch as private
enterprises, governmental bodies and their affiliates, and non-governmental organizations. These
values are created through the “collective impact” of several operations and projects. It is essential to
interlink such activities by various entities and formulate a kind of “system” or “system of systems”
with a hierarchy to create synergistic and sustainable value in society. It means that each element of
the “system” would result from the operations and/or projects by private enterprises and governmental
organizations and so on. Under the premise that the basic nature and principle of decision-making are
different in private and public organizations, including the government, the contents of operations
and projects that formulate a “system” should be well coordinated to get an impact that is positive,
effective, and sustainable. However, when a government body intends to identify and solve social
problems by creating value through the “collective impact, ” it is not clear that what are the critical
points of consideration to realize the value under such conditions. This study aims to identify these
critical points by adapting the project and program management theory framework and comparative
study of cases of the Official Development Assistance by Japan International Cooperation Agency in
Socialist Republic of Vietnam. It becomes clear that among the elements such as situation of the target
that values are created, technical and social aspect of the system, the last element especially the role
and virtual authority of the government entity as program owner and manager is critical. And this

study shows that this point can be strengthened to certain contents by careful preparation.
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Feasibility of Low-Cost and High-Performance Hydroponic Solar Sharing
System

Kazuki Okoso, Hiroshi Kubo, Masaki Tanimoto, Shizuo Maeno
International Conference on Engineering and Natural Science - Summer (ICENS-Summer 2017),

pp.416-422 (2019)

Abstract

The Japanese agriculture is facing huge problems, such as uncertainty of cultivation, aging society
and decrease in the number of farmers, increase in the number of fallow fields, and decrease in food
sufficiency. Furthermore, it is difficult to work with farming machines. In addition, solar power
energy is being considered as an emerging technology. Since 2014, the Japanese farmers have started
to conduct solar sharing alongside farming. In this manuscript, we have first presented the hydroponic
solar sharing system without the use of agricultural machines, followed by the hydroponic field

cultivating system utilizing low-cost pools that use plastic sheets.
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A Possibility of Open Zero Energy Plant Factory

Hiroshi Kubo, Shun Murayama, Masaki Tanimoto, Kazuki Okoso, Shizuo Maeno

Electronics Goes Green 2016+, pp.1-8 (2016)

Abstract

The serious subject of agriculture of Japan is reduction and aging of farmer population. Moreover,
the increase in an abandoned cultivated land and decline in a food self-sufficiency ratio are also
problems. A plant factory may lead to these problems solving. However, the profitability is not
securable in many plant factories. The cause is mainly in a large amount of initial investment and a
lot of energy consumed. Then, "Open Zero Energy Plant Factory (OZEPf) system" which combined
a photovoltaics panel with a low-cost tracking mechanism and ad- vanced hydroponics equipment is
proposed. In this report, the basic composition of an experimental system is shown first. Next, the
measurement results of photovoltaics and hydroponics data collected by the small sensors are shown.
Based on these results, the optimum allocation of photovoltaics and agriculture are shown and the

possibility of OZEPf is suggested.
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