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Evaluation of consumer preferences for sustainable rice production: a case of Senegal

SR (RMOKPES EMOKPEBCRITZERT) . (MERfC - (HAIRY) . Mnadiaye Diagne (77 U Uit
V=)
Yuki Maruyama (Policy Research Institute, Ministry of Agriculture, Forestry and Fisheries) , Noriko
Ito (Takushoku University) , Mandiaye Diagne (Africa Rice, Senegal)

1. HRLEH

HIERIRAE (LA ol & T A BRI, JEEOA2 5358 EEEZ & O - 2RI T R EFET
bb, TOHRTHEMED GHG HEHEIFHAOPEH KD 28% % HDTEY | FFICA ¥ 2% YT
ZKBNZIT DERBEALERI DA E L AT AOMEFEITEEDNEE > T D, ITHFEa AHENZH L, R
RS B EPEROBEPEICE Y LA TWAHET 7 V) AHIRICB T, ABRERT L2 L0 TER
VIR CH D, SEERRZR I AL L LT, EEEREERHE (UNEP) & EESfEMZEET IRRD ., RA Y [EHER
Wt (GIZ) 723 2011 EICERGiR72 2 A "5 » k74— (Sustainable Rice Platform) #&%37 L.
SR D 2 A BHEPESEIZ IS 1T 2 Fife rTRE e G AR OMEE 2 BH5 L T\ % (SRP2020), ERAICIIARER
FITxE LT, ARENE, KETRCIERIOZRAIRIH, ittt 7oL S, 2 41 HAEICb:
LHFA AT, Fifgi rlREZR 2 A AEPEDO FENE 78D BT EFITx L CRRRET ~VUL (SRP 7~9L) &fF5 L
TWo, BUE, 77T L7 7Y BEFLITK 50 TEAFRIESIL TS (SRP, 2020),

LU s, W7 7Y HClE, BRI OZER IS 7o APE SR ORHITLR D FEMKIRE LT
HEITHTH Y, ApEE LIHBEEOME BT, BEASERIIAE TH 2 TReIE &V, AEFERIZHB
T, FRErlRe/e 2 AEFELZ FEBT 5 9 2 T, EWSZERMEOR AT D8R HIEESEC L P AEE o &
HIgZe SNZHRD MTe B B D, Z OFER, BREAEERH O & SR AERE I T L= Al
R LR D, OB HEENZHEHEPTRE R = A PRI PE S ik 522 m T DEREEN T 7 U IR
WTWAENERFE TH D,

Z ZCARRGETCIE, Rt ATHE 2R AR PEIC I D AR A TS = A PSRN T G@ L7358, BB W TIHES
NEDREBABERZTLINEET 7 IOBRINVERGUIRA R « U—A | « 24— 7 (BWS)
EAAERHTE (CVM) 0 2 FliD JTIEIC K- TRt & 37 7=,

2. FAEXISH L RESE

TG TH D X ANE, BT 7 U IO 2 AEBETH D, LrL, 2 XA DHKBFRIL41.9%
W ES Gl 2022), 2 CTBUFIX, a2 AOBEEIZMT, dEEHOE 3R B V)IE CORMERELZ T L
TUW%, SRP 7 UUIDONTH, £ 18,000 FOBEZENEAEEZIT TR Y | £t nlie/e 2 A EFER i LT
WD EZHBIFEL TN D,

ARFFETIL 2022 45 12 A R ANV OFS T« A 12T, BTS2 HEE ) AR
NEHETHDTEEL, T or— MNAEESE LUz, RiFEIIELZ2FEETH LI LMEICREL. 5 4
DOFEENZ T Ly MTEHENT T =277 v r— b7 4 —AIZBE 2 AT 5 CEM Sz, JHaEHE
HE LT UHEE O 2 AR 5 BRIEES 2 3 D I MBI E OFIEIZ DWW TRl 5 72, Lusk
and Briggeman (2009) 232Z2 L7 [Food values| ZZHi L7, AFEIL, BEMUIBERICIHEE AR L
55 11 THE (fifg, B, FIEME, 5%, Zath. AFRE, T2 T0, Gk, A7, B R
FEHN) % [Food values] & LTCEZL., HHRIED—DOTH S BWS ZiH LT, HEHEEIZ2 35 L
7=bDTdH 5, BWS . Finn and Louviere (1992) |2k » THIRESN-FIETHY . ARAGMEHEAT S
B b ERTHEE] & IRLEHRLRWVWEB] 2—27T 28R L THLH IR T0D, Al
BT, 2 AZEAT 0 [Food values| #H& AT, &M 5 HBIZ L > THERINDEMICEH 11
m, FELTHHHIMERHD, 5 HEOMAAOENERM Z S ICERFHREIZESWTEL LTV D,
X512, BREEALESL O 2 A REEhII kT A IHEE OSHE AR T 572012, CVM O—FETHHH



R REEA Lz, AP TIX, SRP T7-VL3R Y (1) S /- BREERCRE = A fidnl ot U CIE TS
DAZFERED S, W BELS IR I BEBH LD EFEHLALTH L IR R-> TN D, B, SR
filiks & U CTHEATHES O 2 A @S Ok (350CFA/lkg, #1775 1) 8RR L5,

3. R

BWS 22\ T, 2FRIFHENFEBICOWT, IxbERTHHEE (EER) ) & b EHRLZRVE
H @G (SRS EHAER L, & D2E0% BW 227 (F4) &L TRIMLE, # 1 RIT
BW 227 (354)) ZMBIEICIE~7- 6D TH D, TORER, Mk b BRI, RO TR S
NTN5, I, FNFMESCERE D EEAINTREY, 2 ADMEmIC L~ CREERF A E L . BOME(E
PEOBLENOIEE NI L CWDHE BEANTH D, £, IHFEOROECKLIZEE D BHFED _LF-0
WELHY, aAEBICBWTHEEREZA L WD AREM b EV, — 5T, JFER, BREE. ATEL W
FIHBIZOWTIE, FERIICEHL SN TV D, FIERITH D « VA TEFEROKREFEMTH Y |
T CHERERDIA B L TN D, 07D, 2 AEBEIHIFPERE 2 Bk L TR ATEEMEDVRIE S
oo Flo, BEE#RST7 =7 b L— RIGERT AL S o7c 2 AEEIL, KRE LTER L THN
ATREMEDS BV,

WIZBRERE D = A EFEIZBI T 2 IEHIZ DUV T, SRP 7 ~LEHREAE ST w_r*%&w Lo THEED
BRI ERRI T3 2 SHAE R EZ CVM T TR L 72, 265 1 XL, [IZE 723 SRP GEREKIT 3 2B N1972 3
IEREED BRbfER Ai 2s UTz, [BIEF O 3 BT < ASERREKIC beﬁ%mmwm\ Flo, ZER
EHLTHDEHATYH, 5 ENT< OEEEN S0CFA ICBE->THY, BWS OFEHR & [FRRICERBEEika b
ST AMBITEE L TCORNZ ERI N2 D, ZD7H, BURICEBWT, FEEF I BREEAER D o
AEFEEFRET DT N— g AR EE R D,

% 1%& BWS OFHER 1
BEEHR B8 =45 [=fos 0.9
i 345 41 304 1
R 323 4 279 2 %
HEH 266 39 227 3 g 0.7
RE 200 61 139 4
B 06
2o 178 57 121 5
AFrIHEtE 17 134 -117 6 0.5
FFaIn 41 159  -118 7 04
Bt 39 163 -124 8 03
DFE 2 202 -200 9 ) 50 100 150 200 250 300 350 400 450
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RE® S 2 & U F1H CVM OFHLERED REHEN T
BEIR
SRP (Sustainable Rice Platfor). (2020) Sustainable Rice Platform Performance Indicators for Sustainable Rice
Cultivation. Version 2.1.

https://sustainablerice.org/wp-content/uploads/2022/12/203-SR P-Performance-Indicators- Version-2.1.pdf

FulfEER. (2022) TRET 7 U 0 = AOTEEBIN & HEE =— X2 H LT [RMOKEBCRITZERT [12
S - HEGK) T nY =y MFEEE 5510 5

Finn, A. and J. J. Louviere. (1992) Determining the Appropriate Response to Evidence of Public Concern: the Case of
Food Safety. Journal of Public Policy & Marketing 11(2): 12-25.

Lusk, J. L. and C. B. Briggeman. (2009) Food Values. American journal of agricultural economics 91(1): 184-196.
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Effects of Seed Vigour and Priming Treatments
on Emergence and Seedling Growth of Tomato in a Pilot Farm in the Republic of Djibouti

IR H - Bl ARG - AR fER - ZEE B - BE OB CGRRURERY)
Shinohara, T., T. Kameda, K. Murakami, S. Saito, A. Sanada (Tokyo University of Agriculture)

SATREPS 71 ¥ =/ hTClL, Y7 FIRMEICBWCREBOKENR « bR T v~ 71T %
B - 35F L, sMbdEic <M ay b7 7 —2A (PF) ZEEH L COKEIRO SR I X 2R e/ 7
Ta/NARNT Ve VAT AOJREEEAZBIEL TS (BED 2019), A7 BIdT 7 FIinW KRR
ORI AEFEOEEM & U CTHAE « BT AT LWL T 57-0IXEE LT 5,

BN IIERES — ER R £ ISR LT TOEIS 27T H O T, FT-O#(L « HILOFRE &%
L L CHIE T 2R CH 5, HEERIIF LNV Tho THRFBOENE LD Z LT,
FIEIENELNWETZ LN TE D, A7 T4 20708, B Iimii s — R RRTE L7, FRo
SETFE AT S 2 & ORI - HEEHENE L HINTH D, AL, BFES L) RIS
EFEFTTA I THAMTER L, 7 F O PFICBWT b~ bR 25 LR THh 5,
(ZEESSENO VRS |

f~rofET2a >y b (Lotl LV Lot2) ZHEL, FIFEERIT 20/30°C8 IFfEIHE T 14 HIE (50 K7 4 <
). FEIFENL 200C—E T 72 Wil (B0 K4 XiE) THIE L7z, 2o 2ry NOFEFICR L, AFBRTIEL3
PO 7 7 A X v 7T E1T 572, NaCl B 300mM OFFIRIZ 24 FEfE (20C), AU =F L
7Y 22—/ 6000 (PEG) AWHIEIRETEH 1.2MPa OFHKIC 36 FFfHE] (20°C) . KNOs LUE IR 0.756% D
TRIZ 36 i (20°C) FETZIRIEL., TO®%IEI S, *BXE U CAPOME 25 L=,

TIA TR A G LT A VT 2028 4 3 I 7 FHRIE O PF O —9 U —IZB W CHIEER
Bk 32k L7-, K9 200mL D77 ZAF 7 1 » IR &2 BT, B G L 7= RS ARG 2 e Lz,
1Ay 72 VR o, FAPRX 50 ki (3 )KE) O L HIFEROHESR 2R 9 A% E CHIE L7,
T2, WHIRE E2HET 5720, B S BRICHZIEL TV D% 5 RS SEIELICHH L, MLallie L
2o HEZFRBRILELILE 8 )18 CHEMi L7z,

[fERE OB

BEA L2 T ORERIZTZ96% L m< B v MEIZZEITA DR 1283, FEHEIT Lot 1 (96%) 1% Lot 2
(25%) LY AEICEWEEZRLE (FE1),

PF CoOHZFREBRIIR H OHRI X 22~32°CORITHER L7z (IX11), HZFEFIE, Lot 1 1% Lot 2 & kbl L
THIZERHA LML, &5y MNTHT T4 U ZUEL 5 Z L THERAE S H#B L (K 2),
FEFE 5 H2OMIFETIL, Lot 11X Lot 2 £V & HIZFHEIT 30~50%mi< . &2 > FNTIE NaCl H 50V
PEG T7 7 A X U ZWBR LR OHZERIIEM L7 (X 3), #&FE9 A T Lot 1 OFffE% Lot 2 D
L0 & HHFERIT 10~30%F2E 5 <. Lot 1 TIE NaCl, Lot2 TIZ PEG TF 74 I v ZWLH L 7-fEi+
IEIFROFET- 2 0 & HEERNRZNTI 10%., 30%FEERM L7 (X4),

Lot 1 8 X Lot2 Offi+DO#EfE 8 A% D L1L . NaCl T’ T A » ZHH+ 25 Z L THEICHEM LT (K
5), MIFHEZ IR 5 HROHIFRLEYIIRE REZ T HEE 8 HEOE LOMIZITAE/RIEDOMHE
sz s (X6),

INHOZ LG, FBERIFARECHORIBORVVETEZHE S 2 L THRSFRHFEIMEONLZ L
NP TF PRICBWCEIECE 72, &b, VTFTAFERES 2 NaCl TF T4 IV 7452 LT
HEZERBEOHFERDHIINT 5 2 & HEEENEHENNEEHEBT GBI THLZ ERWALNE o7, &
w I OBEX T —V ) —IZB1T 2K EHRICER T 572, FEFBORVVET 28 KT 28050, HEF
WL HERZED DA T T A 2 I T FITBW KRR A [ L S5 H i ch s L% 2
LTz,
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Effects of bokashi compost application on the growth, especially root development, in

autumn cultivated Pak-choi

FLHAESL L RO L SEHNESS L N L RRERE S 2 L
L HORUERERTFERR R R, 2. MR EREEYFR. 3. HURERTFERAERB AR
A. Sanadal, K. Uetal, N. Terada!, K. Koshio!, S. Saito?, and T. Shinohara3
1. Tokyo University of Agriculture, Dept. of International Agricultural Development, 2. TUA, Dept.
of Agriculture, 3. TUA, Dept. of International Food and Agricultural Science

AT, ALZRERI O JFEE 29354 5 B Ol NITIRTE L T D728, 4 CIREBRE R O 242 1) CIEH
N TOIEEHMER O @RI 52 L bbb, TDH, ZEMZRIEEOENEEGIL, By Mir & k&
RMEOOEDTHLEEZEZBND, — 5T, BEAEDBISTIX, HAOAEEYCHMOBRICAE L
HUINERRE, DRV OEOERENNDZ ENRMBNTWS, Lyraroflzzid s e, ENTRAD
AL PE R A 5 D RWUR CIE, AEPER K OWE OIRER THMK 1,200t OFRENPEH SN TWD, Zhvb Dk
X, —EH2ANLAE LTS TS 00, ZPEEINTEY ., Ml < 5 A TORPIEERD
BEEEOMENLZ AT TH 7= RIERAITEORENR RO 5T D, AFFETIE, Lo a U EEOFEE IRk
ELCORIMFREMEA TN T2 Z LA HAYE LT, JBEHE LCRIH L7ZBROIEMDEFT R, HEA~DR
A LT,

(BPEE & J7iE)

KRB ZET HICHTZ0, ETIEHESCKDD R EEZEREE LR VIEE, 22V ra bk
WERIRF LA VIR EER Lz, B, Lo a v BEEARM LR Ul Sk, Ly ar R
HVR), L arEEREERWR VIR (U, BT X) B X OMbRAEE &6 LTIV, SRR
DO EITERR Y BENFSE LD X HIT Lz,

FeEFERBRIT, HRURERFIER X v S ADEIS TIT o7z, FEHEMIZTF 74 T, 2022
10 A 8 HICHERE L, 12 H 9 HICULHE L7z, KR D TBITE5RR4E 16 BATC, (LR IEHIFEREE AT
SR L7z,

IR L, AFWHAE L L TRRES R, B3, SPAD EOE%E 14 H Z LiATo721E30 &
BoOY 7Y 7 EHBCAITS T EC, MBREERONE 1T 7o, IWHERHZIX, INEFES LTk
RIEH ., B, SPAD fER L O E i EOFHEZITV), MEREE LTT AL E VG RO
TEZIToTo, Fio, BREEEIV R, 2RE, TREBmE, 2R L ORIREZYEZR EROREIC
DNWTHREEITolz, ZOf, THEOEYME L RKEDOREEZIT o7,

(FEFR M OB 22)

HIEEHM 2B U T, T A IXEDOIERIXIZB W T HRIBROAER 2 R, RO o4
B RA £ 11, H EEOMMIEORET 2K 1 aloR Lz, ERBUTEEIERIX THEICR X 9o
TebDD, FMEITEDRL ORI -T2, RIS, IHERFO T E OFH AR ROV TE 212, HETED
BT %X 2b)IZoR Lo, MU TR E T, EAR SRR AR I VX T IX & R THEICRE ko,
FARE & FREFEEHI L 2RI VK TINS L RHHEBBH o720, ERBITIL a2 R VK TR
L, MRELTCLYyaryRmA VR TERKENPRE S ot

F YA DINERICTIEFOEKREFRZE 2 A, #FH S 0-10 cm& 10-20cm D EH BT

-10 -



BOTH, Lraryi VR TENPRE < Role (R 3), £z, HEOEMMEIZ ONT A LR,
ELLDORDVKIZEBNTH HEOAEMMRFmE->TD EHELLNL (K 2),

ARIOREBRTIE, EEOENZLDNEDETRONRN-T2Z Linb, EBLLDRT VBB ILAIE
Bt AR TRFEDIEBIRZ R LI LBZA BN D, SHIZIE, RV, BV a R a v XKIiZen
TRDB KV FEE L APECRAYED R LB S N Z Linh, Lora U FRIEDIEE & L TORIAIE,
TEMAEPE 21T 9 ETHHMRRDGEOND ARV RS, A% S ORDMEN I SN D,

x1 BRALEEHOBOWDFU S VYA DEBICRIFTHE

EH DFELE BARSE EMH SPAD{E o LHRNE
(cm) (@)
e 182 a 184 a 45.2 12.0
ROV 173 b 172b 43.9 12.6
LravikhavR 180 a 16.3 ¢ 436 12.2

* B BTIILI7AYNEFisherDRINEEERICKYS N KETHEEN H oI LERT
* * THRAVRIELY AV BBEEESELRVVRAVEDRRAR . TLyavhhy R IELY OV RBESAERAVEORARERYT

x2 BALEEHOENSFU T YA DIRDFECRIFTTEE

OB FIREYME  AIBEYME FRE FIRKREE FIRE FIRIAKE

(2) (8) () (cm?) (mm) (em®)
LR X 0176 ¢ 0.094 b 20.0 a 254 b 409 ¢ 263 ¢
KAV 0.269 a 0.116 a 203 a 29.7 a 479 b 354 b
LravkAvR 0.228 b 0.118 a 152 b 271 b 5.80 a 3.94 a

* BERBTILI7AYNEFisherD RINEBEZRICKYS W KETHERENHOIZZLETRT
* TARAVRIFLY AV BBEEEFAVRAVEOKERR., LY avRAV R IFLY AV EEEEAERAVIEDORARERT

/.,

a) i EER b) #hTER
1 &iE% HBICWHELEFUT YA
N o . 30
&3 EALEIEBHOEVNAFUS YA HEE & 4
TIEDEKRIZRIFTHE gm
DT BAE W iy
> 10
& HEREAL0-100m  HEEAS10-200m 0 :
5 g
BRI 38.1b 393b a o
RAVER 38.6 ab 399 ab " Oh 24h 48h 72h 96h 120h 144h 168h
Lyaviihv R 391 a 404 a i
* BT LI 7RYMEFisher DR/NA BEEIZLY5%KETHEEENH 1= bR ARAVE OLravix
CEETRT
* % TRAVRIFL AV EEESFEVARDIVIBOBAR. [LrarRhv K& 2 ﬂl*ﬁfﬁ@%(:?ﬁﬁ'éiiia)ﬂi%'ﬁ

LAV BBEEBAERAVEDERARERY
(BEHDOLEREL, 08%BIEKTHRLI-E.

EYHERERTIL—MIANT MEHNTL—+

RIZBHESN-BREZHETHLTHRERT D)
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Trends of the foreign direct investment of China to African countries

HEEIL (BUEKT)
Takahiro MORIO (University of Tsukuba)

HPENIEAA~ORE 2 RHICILR L TR D | 2002 FEEOHEFE 25 (76 2020 FEEEIZIBVCIEHERE 3
NN EREREE & 72> T D, FEOT 7 U hKFEICBIT 27 VB AL, 77 U DG EIC kR 2 B -
K - BHOPIERICHENME L TRBY, ZhE CIHEEEZ ST HEBGEET OO T 7V 5 Xk - FE OV
IR DT LA —L LT, HDOWEHEKR: [ e— 0 Z2lE# L 3R e u Yy 7 207 — A
FxoPr—L LT, REREENZALTND, AREKTIE, TEOHFIERZ FEIT 2012 5 2020
IR T ATEOT 7 U BT HEERE ORI L, TOREE T 550 TH S,

77V HREEBL 0E (Y~ VT, TXF T 7 ET—F KA ~OFEIE 2018 A F CHUMMEMIZH
V. 2019 FFELREETORD SR G705, 2020 FEDOEEREREIL 2012 FEO 2 UL ETHY | [F]

EEOPEOMNNEFREESD 1.7%% 5O Tz, PIUn ey
2020 FEEEICHIT A EEE A RE CITERE L o) oy . =k

L] 1515 349 U X F5% 83164 32.2

HT 50%LL LA D, FHIEREIT R OEEKE 8.94 20,6 wmoamk 34532 13.4
&‘%%%ﬁgﬁo) 5 ‘b) 30%ﬁ§77 U 7\7 &Cﬁﬂ&j—f: %)0)‘/6&)071‘: e 6.13 14.1 MEREN 297.91 11.5
(#1), ORI, EREE~OEINRE TR o 44 96 == 27787 108

o s s N rpeeT* 2.5 5.4 s 270.06 10.5
R A 27 TR EFIRGENT 7Y BickT HH
BOEERMRBTHDH I EERLTND, % 1. 2020 {EHEODEDEHEYE O LRGN,

ERHFE b RIREFEROEA Z R L, TAY=V T, AP )7, araRTEHNE, 7037,
P BT ~OWENENL > TV (K1), TR TT ALY = ) 7T ~OFENRMENCH T, £T2, r=
T BUoF =T ZFF T A~OEE OEINABEE TR TV,

ERHE DEE S — 2 DT T AZ—fRHT 24T o TofE SR, JEEOBN 27~ 3 4-8 EN L 72 /N7 —T
W ENT, TOFDEL DI N—TTIE, & HEICEEFENEHE LRI — A LT 5 L »
I 2ODE—I RELNTZ, ZIUFA > 7 TERITHT DEE D Z—Th D ERE L, TORGEEZ{T-
TW5,

A BHERREAE (Million USD) B
oz, s, 2 .

mEEAO0
R :
.

LIEGEHEREE DD, A, MSMNERE RS (HK M), B, WMEERE R ORTFELLL,

23 3R

Ministry of Commerce of People’s Republic of China, National Bureau of Statistics, State Administration
of Foreign Exchange (2021) 2020 Statistical Bulletin of China’s Outward Foreign Direct Investment.,
China Commerce and Trade Press, People’s Republic of China.
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Influence of finebubbles on soil permeability

OXKRER(FEIKX), RN—H(FEIX), IOELEWA—>Tv9)
OYuuki YAZAWA (CIT), Kazuki AMANAI (CIT), Toshihiko EGUCHI (Aura Tech Co.)

1. [XCHIZ

LI« PRLBHNC SO THRMEDZ LW HE R L O30, RECER L 722 00 BR
< 7o DITITIBAE IR OIRORERDK TRV LB S 578, HORET 5 LlRAREERT 5. K
WRFECIL, WIS RS, REABMOGENT 74 Y ANTIUTEH Lz, JATHRIZRBV T, Ktk
e b DV THEIREM TRk L, 771 370 (FB) K& BEE (NonB) /K% EARNLICT
FREEVMASHEIZ, ZORRE, NonB /K& H FB AKDOBEAKBEITH 3 5, T b Pk o BE]
NaCl VAL fI3AY 12 510 B9 2 &vh, FB AKOWHERT I~ ARtk 2 L Lz,

AFRTHE, HHREWICFB RZRAL, @AE~ORBRERI T2 L2 L LT,

2. EREERIUAE - Light
21 EBELEDER =

R CE¥IRIEE 261 pm, LAFS), B4V v (OF
VPRIt 3.7 um, LAF C) O HRAR (HEILUET, P
S100C0, S98C2, S96C4, S94C6) % & B /=, d 30

W CH B A LR, 7 2 YA bEe T | e
f& (NA 30 mm, £ 50 mm) 7% 6 AJfSE L7=T A _
YA =B R LT HRATI 55 ¢ TN p Lystmeter
EFNFEEL, FEDERL I ol (EgtE), 74
A=K —JEERICI, AL, &M, AR (50) % | ~Groundwater
BLTHD, 74 A—F—EERIZET 7 VLR >
7 A (—iB300mm) &HEREL, L 7RIAEVEIR (B
J790W, B — 2 60°, 4KH 1,2001m) (ZX 0 15 Z
FHEEMBL, AREMH 7 7 IR Lz, 74 Balance—-""""'_._— =
A=A —TEIVHTAREMGEL, ~ Ay MEIC —
THUFRALZ -150 mm (PR > 72, FCBRBALGR 6 O HIF 1 BETREREER
KA BB R Tl L, 12h 47572, 12
hZIZT A VA —Z —DHfEERER L, SO 11 Se==
Z 105 °C CTHIREHE, T2 OIRFEG KR, KiES Constant head
i e JRE L7 Ultrafine bubble water tank

generator
2.2 BKHEHER (Pressurized

21 CHER LB HRO T 1 o A — s —%@ 2 dissolutiontype)
X O NEAKNAKE LdigE L, U —F o 7B L Ok
R EITo72, HERE NS 70 B OV 170 mm ONL
BICENENRBHRT A v L L, A—F 7 v 7t
JE VA i RO SR 8 AR 25 & RS L, & 1,200
m//min THHIEIEL FB (ARA R 1.5%) & & HICHE
BRULE L7, i & LT, FiEICB T 2 HMsia s
LOEETHITo T,

JKAEZE 170 mm D EKNLIZ T LA L Y NonB /K
H LI FBAZERAL, EHELVHH LB KEE
EA R THIE 100 ml £ THEREH L7z, Z 0%,
FA YV A—F—DEREERR L, 2.1 &R 2 EREHARRER
Wa1T-7-, BAKELY 15 °C 1285 BRI kis
Z, FB KT ORISR 5 Stokes DR Y TIHD T L vowbie 22K D T2,

NN
=

Mariotte tube

300
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3. HWERBIUER
31 LT EEWOMBEIMETIFAUNTILKFD
SUAES

T A A —H T LTk HIR AR ORIy
fi ks L OIS FB K oK@ sz X 3 127,
Mt ZMx 5 2 & TR OWIKE, EHE, &R
FEITART L, RFRIBICA U5 LRSI b
Br KT T, RE—72hi 2 FTHE LG4 ORI
BEILBEEDOBEBREKRD S (HHETRGE,
75(2), 164-176,2010) (2L 0 #HiE S,

dpore = 0-205dparticle

OBMEXEE 25, ZNEEEICK 3 ICHLEED
REZPFFLT 5,

[AARIZ FB K OXIAR i % R g, INFEFEHET
90%LA 1T ~100 um OXKIAERD 7 7 A 3T )L

(FB) T, bWV 73700V 7y

A 3T )V (UFB) WF(E LT, FLBRES L i+ %
CHTHRAREFE DD E FB KT DEWEY DR
XA EIND, F2ER XLV ELNTEKERE
kis & [IEDTF EBHE voyspie 7 F-BEJEZED S, FB D
vewble & [HZE, H LLIIZENLUED ks TH D

100
$100C0 —o— .
:\? 80 S 98C2 —A— ,
© S 96C4 ——
£ S 94C6 —O—
2 60 B
>
g
= 40
@
S
£ 2
(3]
%02 10 100 10" 102 10° 10
dparticle or bubble (Hm)
102 10" 109 10" 102 103
doore (HM)

3 HiIRAWORERR(FMESM)ELY
FB kR AEST

S100C0, S98C2 DIRAWIIAKDIFHE L & HIZ FB B LN UFB DRENEZ 5 DIZ L, FB @ vhupie LA
T O ks T 5 S96C4, S94C6 1% FB /KF D FB DEFE X T, vowble BIEF TR UFB O LB EE LT,
TOZEMNLRIENPRKEVWFBIZIL LAGKMEELET S EEZE 2 BNA,

32 #¥EEAWDABICEITEZI7LV T ILIKDE
BR%

HhE IR HNZIE 107T~10" um @ diore O B 1
EZI\ERE L, REEHTEEOBR, EKETT
S TS, & Z TR HRAWOALIRIZIS T 5 FBK
CARPRAR D PRENRFNE 2 BR T D T DL F O L D
Reynolds % R, & BEEARIAZ R DT,

Pw V" d ore,50
R, = = —Porend

ZZT, pw mwlIZKOEE I LUREELREL, Ap,

LIZ g O K OKIAZE) B L OE X, dporeso
WAL YRS, v 1 Darcy HNZHEV ks (ZEh7K
A EH T O TH D, R & A& DBfR%Z NonB
KEHLTHAIZRT, Re<1 THDHZ LD
AWFFE Dk HIRB W TOFB KM T EIRIREEIC B
D, R & ADXEAE L IEMBRICH 5, M LIRE
FOWIMZE 720, Re OZALEITT LAUTEE

109
i o NonB
ol NonB $100C0,
108 N
3 A NonB
: . S 98C25 g
7L 4 NonB
10 S 96C4 FB
—_ [ = NonB
~L106 i S 94C6 FB
< Ut
105
104§
103 Ll sl Ld i il L LAl Al L il
105 104 103 10-2 10

Re (')
4 HEREDIBICHBITZZHRL 1/ VXL
ERFRBREORER

W25, FB 7K, NonB 7K & I AR HIEA~DOEEIRAKIT R DETIZ E b R2WUIEINT 55, £
DEAEIL FB k& NonB /K& TRELS B4 o572, S100C0 DIEAW DA, NonB /KL Y FB /KD TN

RAZXKIT D AQENMEA K X <, 1T S96C4, S94C6 DIREHD

DG EITADHNIME S NS Ze 0Tz, T72

b, ARBFFETHWZ FB KITE RAZHIT 2 TR FLER 2 b OBEEEHIRFIME L, (K R, TITIZE#
TR 2, ZAUIKDOFEAKEE & KTADOVE LR & DENGAET 2KORA FRICEKL, £h
XV, KRR, RERNOWBAEEL TWDH LD LW Sh D,
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Optimization of Irrigation Depth for Broccoli considering the Cost for Water under a Saline Condition

OMEERETT(SBUKYY), Ebrahimian, H.(7\ T ¥ K%¥)
Fujimaki (Tottori University), H., Ebrahimian, H. (University of Tehran)

Introduction

We have presented a new scheme, “optimized irrigation”, in which irrigation depth is determined such
that net income considering the price of water and weather forecasts during each interval is maximized
using WASH_1D/2D which are numerical simulation models of water flow and solute transport in soils and
crop growth. To evaluate whether the optimized irrigation is also able to restrict salinity stress and avoid
salinization without any intentional leaching, we carried out an irrigation experiment.
Materials and methods

Broccoli was grown in a greenhouse in Arid Land Research Center, Tottori University, using a drip
irrigation system whose emitter distance was 20 cm and lateral spacing was 75 cm. On October 17,
seedlings were transplanted below each emitter after leaching with more than 200 mm. Four
treatments were established: 1) irrigated with 2 g/ NaCl solution using an automated irrigation
system using a soil moisture sensor installed below 10 cm and leaching was carried out twice(C), 2)
same as above but leaching was carried out only once at the middle of growing season (M), 3)
irrigation depth was determined with the scheme and 2 g/L. NaCl solution was used for irrigation
water (O), 4) irrigated with fresh water using an automated irrigation system using a tensiometer
installed below 10 cm (F).
Each treatment had three replicates except for F which had two. To evaluate if WASH_2D can predict
water flow and solute movement under such a condition, soil moisture and salinity sensors, ARP
WD5-WET-SDI, were installed at the depth of 10 and 40 cm below emitter. The same amount of
liquid fertilizer was applied to each treatment at a constant daily rate.
Results and Discussion

Time evolution of cumulative irrigation is 125 T | T —
show in Fig.l. Treatment-F received the P i
largest amount owing to the largest £ 100 | R
transpiration rate without any stresses while o -
treatment-O received the lowest amount
owing to high water price imposed. Figure
2 compares net income under producer
price of 1 $/kgFW, water price of 1 $/m?,
liquid fertilizer price of 1 $/L, and seed
price of 3.3 $/cc. Treatment-F gained the
highest gross income owing to the largest . L | S | .
YIEId under stress free condition. Even 10/7 10/27 11/16 12/6 12/26 1115
setting double price, it gained the
maximum net income, revealing negative
impact of SahnitY. There was no Signiﬁcant Fig.1 Time evolution of cumulative irrigation
difference in yield among other

-~
4]

Cumulative irrigation (mm)

Date (m/d)

treatments. In  other words, s = o e
treatment-O  attained comparable & HHH‘ -
net income and higher water = 1000 UL = Water cost
productivity under saline £ & Netincome
condition ~ without using soil £ 8000+ T
moisture  sensors, demonstrating £
the validity of the scheme. % 4000 -

o

0 T T T 1

F L M 0
Fig.2 Comparison of net income
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BEHEHAOBEER E KFREED « —IL FRAREENOH T I HZR 2 VRFOF4HHE
DREBELEIE
Landscape Changes in Rural Afghanistan over a Half Century Based on Multi-temporal Satellite Images and Field
Photographs taken by Morio Ohno in 1970.

PR CCBORY) - R ORECSUERY) - JibE— CRBCUERY) - #EEE BKEKRY)
Mitsuko WATANABE (Bunkyo Univ.), Hitoshi ENDO (Daito Bunka Univ.), Ryuichi HARA (Daito
Bunka Univ.) and Hiroshi NAWATA (Akita Univ.)

1. [ZC®IZ

21 fRCpIEE, REFEKIE (1925~20014F) Z1X U, HEtaLde (1920~2010 4F) ., /IMiz (1924~2010
), FAHEZ (1937~20134F) 72&, HARDEL ) GBI D SUB NFES:, HIBRSEIFZEO—IRH
TS T FEE DR T AR EoTe, i DICHET 201, AARADNBINENTT 2 2 & BESEE Lo
SRR G, T < PRI WO TRERIIC 7 ¢+ — L KU — 27 24TV, Gz L T D E W H HT
HV, BINTZEERFWTERZVDIRT - IEHA L T DBETh -T2, o255 L2 ER D
. BUE T CleRbi FERRTO R B2 D Z N TED LWV ) Ay, BR#ICh= 5 5841
ERERTT D LN TE HEERERMEL Zto T D,

ARG, ANSCHIBRFE O REPRSHED R LT 7 4 — /L NIREGTEZ I U &3 o058 E R & | By
DOFTEEE L OHEIZ L0 . BUEART 2 2 L BN T 7 =2 2 o R O O S B 2 #EE L
o950 THD,

2. MFHIHESTHE

AHRETIL, KEFAS 1970 4F 6 A O [EHE 11 BICT 7 H = A X VHER, BE— 7 )L ORK) T0km (27
B4 HE 77—/ (Piyaru kheil) ¥ CTEME L7 4 —/L FTHEGER JOHEGEZ 05 & L
7o £, [FERHE bl 2 HUR IR & LT, 1970 IR S 7z Hexagon (KH-9) 2 it & SPOT7
B LN Pleiades 2 B2 FH L7, Hexagon frEmEifRIX, 2013 FFIZAHINIZH DT, 1995 F-AH
@ Corona 2 Mg (KH-1~KH4B) [Flkk, 7 1 VARG SNTEEHETENT VX VARSI TS
HDOTH %, Corona fiFRMIEL Y & EVHLEfREBE (AFROM EFMEEIL2~4 7 40— ) ZH L, B
XESH L— 2 (MTFRBEOKER) D v 7 M E b3 mA 2 LR TE 5,

AT, KEPRERET ¢ — /L NS R LOSHAE RS | BRI O 2 mif% 2 Ll ok R S A1
¥AE LT, KEFORERDDEIEE TO, BHIO/KEIROF PRI O L ORRREE 3 T2,

3. RERHEREERDOHT

113, RKFE O0HETSREZEH L/ — Moy 2 h—BTi#Hi ST\, E7 Lo r—npso
BEEZRHLIELOTHD, KEOREICLE, ETREALND MYETaUE5 AL 9 AKE
(R, /NEIT 9 AICIBRE L, BUED 5~6 HIZNT TUITES LTV 6 LWE & &5 IS Z LT
Do FDIED, IJa—_— =V AT NUTTY, IRT v, TR TIT 7 NVT 7ie EOEY
R0, EFE', T Vay b, Vod, 27U, U R EFORBRENEFNEE I WL 9 Th D,

F/-, K 21E, 19744 4 H 18 B L[4 11 A 1 BIZHR¥ &/- Hexagon (KH-9) frEmE({%, X 31X
2022 4 4 A 9 H L[EAE 9 H 24 HICBIIS 7z SPOTT 2 Eitg 2 ik L7=b D Th 5, 1970 FFRICt
~NT 2022 ETHEEREMEZ TNAHZE, OWTITAANEZ TWH ERDNL T, EHED
LCWD Z EDFER S, FTo, FREG & REPREHE T ¢+ —/L RGEIZE DAL TV D JEEOH G &
Z LRl LT R, O BT EIZ OV TRREGITOR GIR L 7o TV A ), 10— b BHIOACED
BEINT,

BUIE, 7 7 H =R X AR O (2023 4 2 HHIIE] ([2BWC, fEREE 4 GEREE) &
720 TR BHERAIXREECH D, Ll BEOTRATERC OV TYRE LR 7o mfi G B 2 i o
WP HZE 2 TRE LT ARFZEOFHID K 512, BII~DOT 7 2 AR TE RUVRIETH A[RE/ T 21T -
TR Z LT, [EROMREOR L 725 Z LR+ TE 2,
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3/21-4/20 | 4/21-5/21 | 5/22-6/21 | 6/22-7/22 | 7/23-8/22 | 8/23-9/22 | 9/23-10/22[10/23-11/21{11/22-12/21| 12/22-1/20 | 1/21-2/19 | 2/20-3/20
JAYN]) = Ja—f— | HLy—y TR HUmIL S 7957 J—2 JaAF4— F0— =Y

rOEO3IY
an¥ =
20—/\—
=D
hJ
rIASY
ARFv
FR
TIVI7PI TP *
EE
7V *
Uod *
27 *
FHAYR *
AR KPISTOBAEIFH VI FANS I~V LRIH HEBLEED/\LLHS T—2 ORIC7-8ENNE
[ mmssowE

* SR (INEE)
B

T
RSB

X 1. BT r— VRO

7 SPOT7 & imit:

X8, 202244 H9H (£) CRHEIH24 H (F)

SE R

TR PER IR T - VB - FE— (2020) [T 7 H = R LR O OB S — KRB RE Y T LT
—IR DTG ) [ AAVDE 2 31 FIFT RS E B 4L,

KEERE (1971) [7 7 =R F 2 DR b—HBSHb DA & iE—] Hi s,

R — « TS W (2017) TREFEIEY ¢ —/L KU —27 OBHR 1—50 4EORFZERS & 35— Kk
KEHPEWFFT,

i - mEVE T W (2018) TREFRSHE T 1 —/L KU — 27 O 2—1960 448-1970 SR DA T L 77
T =R ERTRAE D H—] KECSUL KRR ZEAT,
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To what extent can we apply image recognition using artificial intelligence?

Example of gravel bed grain size recognition

NI (R BB W)
Mitsuteru IRIE (University of Miyazaki)

LIZC®IZ

T, NTHREIC X 2 BB HA L Vo O SV EEFR 272 E O B ~DIS AR A BN TN 5.
—oODFE LT, MAMZEH#(Unmanned Aerial Vehicle:DLF, UAV)AME K L7t TlE, Z8REig» 5
HFRHE OBFRIRIE 2 HBI L, BIRCERBEOEHAZE T 5 2 LRI TN D, ARER TR L
G AR U, MRS K OVKE F Okt s, WigeBIRE IR & T LD R B E S
A= a—F /%y U —2 (Comvolution Neural Network : LI CNN) NI EEH IE5H 2L T
B L 7= il %~ d.

ARFFETIXR) N BLDO—DDFRHE L 72 D3[R OMEDH A XZ BT 5. UAV 2> SEGHNCHRE S 7zl
B a HEHRICEIUE, FOMEE MK FICEE L CREO RKSPBR R 2O _ECHEREZRFEMARE DY
TR ZVER T 5 Z LN TE S, # B OEBIC OV I T TICEWEE CHRITE A Z LA2RLTWNS ¥, —
T, IKIEMNG5 EAKEICOWTIEARBRET TR LTz, Z OB TELNE /7N S BT & gk
ERRE DRI OB % 72 BT T 2358105815 L8 x, ZZTIHENT 5.

2. 5k
(1) BHEA o
SRS ) | AR PR 57 I F D 2 KT (1 X1 800m K1 MR
DRI ERGE Lz, BIIKRTE [EIKRRA e i TR EE R
FESEE (mm) 64~245  24.5~2 25

PEEHE ] Db &R 29 RENNS T4 M@ NEEh, +

RIS LB, 2019~2021 RIS/ T THEAR A & Fikli ©2f 108 #15(5 HE FEf 76 Hif, KD Bz %
VKL 32 HUR) TAREIC L W KIES 2 FHI L. &5HI2, O E&TeHE4 10m THRIT L7- UAV
THE L, ZORBEIZL D PHRRROMEIZESWTE-LITRT L 5 Ky TRligs 3 FFEIC L.
B AZENT =% £ T A MTF =225, T A M —Z OHBIOTERZ T 5.

(2)CN\N DEREFHE 2N T

AWFSETIE ON L0 IR HEBIEIT 2 23, — B =o—F %y N —2IZ LA HBITIE, T4
NVHEGEO Y7 B NAED RGB EE ANBICE 258007 —% L35, FEnd FEIcBiht 58, LoBoEic
BT EANL T RAEMIL, ZROOBEEOHEELTTRBONRT A—FIREND. ZNEZETHY K
L, WthOHIECoNLEEZ b & ACHEBOHBIZTT .

Xy NI —0%Fa—=V T AR, BUOTOFEMAAA—VT—28y (KL THIUTRROR L5
FIROENR) ZHEH L T—0 63y U —7 T 5 DI33ER IS < OF — % L4815, 22T, B
FOXy b T —72HB% B fad i 4 B nEs S8 5858 (fine—tuning) IZX W Fa—=0 ZI0 B
T — & ¥ L B ORE N 1T D

FEDOEWEEFEDOR v N T — 2130 OO0 HILD B 2 E TOFEEN D GoogLeNet? |[ZHABFE A H L
7=. GooglLeNet |%, 100 FKA#EZ HHE{E%E 1000 HOA TV =7 N AT I VITHFHENT- InageNet %29 T
WZFEBEART, BHETLHZHY NT—7OF TRLEWVHBIBEZET 5. TIICHEOBMICEE LTZRS
NI B DR T — 5 (RIFIE CIIRIR D 72 DWIRM B OB R) 2B FEH S5 Z &L ColxiTo7. BERT
RLTWDEIDIL, @EVIEE CEGAZ SRR CIEB T E O L ROBFER Yy N =230 2Ohd D0, K
TFECxt e & 3 2TIRM B ORI BB GoogleNet ZHEBFE SET1-HONRE HLEHF CTh -7
IR LER
WHEHT )8 Kbhdkelr? frEE?

IHNETOFEE Y TiE, BEEORBIOZOREZ G E L, ZORRHRBIOKEIL 95.4% CTh - 7-.

(v
(v
A
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*—2 B ERURFTHE L72 CNN C/KHI

1Z, FPEEOREIOATHEE ST v MU —7 [ TKFOFRE @5 ab CHIRI LT & % OIRFTTH
@E{%%*ﬁ?§$ljﬂlj é‘ﬂ‘fﬁf: e A s 730%@%@(&)’) 7-. IAEE
2 \TYBEREROBEMZ R, B LD RO TIIRE | L3RR ﬂ - Iﬁ% /f% ﬁ?

STBRHEL 55D X IR TS S ORMIBEE L. e | B s 18
SABDZ D, AP ORI EHIEE EORRAI N ER AR O K

Wi ~DROH DR BT TS LHES Iz, 22T, TAUCHO R 3 Fix (B L/kh 2 )0 6
AL Ly hU— 2 (08 S CBARATA,  513% 172 D RIS S BIcKkE IR FL, FHOKE T
2 BITBRIC ST IHIEE AL R REHIRI & Ao, HHC, KIBRAIRIORS T b BRI\ CHE kK T
BEMS TN KICHE B KD ORmigE L AS L, T ——

FRC— ISR D3 A2 DEHRITIAKF TH - THEETH LCEE ) LB ORI T4
STHEPRL, KOHFEARELENTHE TOMG: BRAE ) )
: — | e oam om0 R
THMFICKRES AN SN o7, )7, MKy » . = - - (7J<il)3) (7J<T)
DEEITITHOHIRRKIZ L > TAERFENFHRS > 5l ;{Jﬁ% 5 115 2 0 2
%2, Lo, JEWEO@BOMIRIZ O R gtk 4 1 11 78 18
/NBEOKH) 0 0 12 1 48

KPP L EEOEBEBEICSEHELL E LTI —N0
A U2 ATHEEAS . ZAL D OFE R0 5 AR/ (2 muld F) DI DN TEd 2 TR EAvKI NI kEE T,
@O AT TV —& Uiz, TOFEER, 300 TOH Tl b 85.5% D EkEE 27 Lz,
@AKEOEERTICEFRE -FEHOLKR
ATEIORE D B O ZHRARI T IXIE OB E KX
SZITFTWBEHESNE., 22T, HoRZ—0%
B2 DB D TEBIGBIMESE 5 2 & Tl Ok
S ORBEERE LT, ARNEFE—RR 7 V—T7T 0/ " .
KN S22 DFEDOW A o 5 b O % BERIICEE L TF M—1 BT DR DS —
BF— 22 ANFUAT Z &2 L » TR OB TR LT
TROHITER L THIRT D LIS, TAMT—F & o | mrwer e ol Lokt

BET D HTFET —Z %88 U ChGEx L7c. Al (2B LTS SR ORETS

H TR L7 B8 O K E ORI () 3 /3 -

Z—Thotk. . | e w R G (G
BRE—UINZTHFEET5HZ LT total accuracy jn;H /J\%% 113 S 0 ! 9
3 B - y =4 b FAHD 0 0 98 1 11

2% 90.3% CHIBIFTRETH 0, KFIZdH IR EE L %q@%@ 0 0 : L ]

T-EHRIZIRE LT 87.7%I272 o 7. JNEEGK ) 0 1 21 3 71

4. BbYIiC

B DN THREDIE I W T, FH T — 2 OB EZ AT 5 L 0> ThilE Tiddku.
FRZ, SMERMNHK LTINS ) A ADRG =2 (RIFE T DS A 7) 2 BIE LT, TORTEHRRTFH
TR EE 252 LI K0 REERN BT,

BEIR

1) YKandel, L; Castelli, M. Transfer Learning with Convolutional Neural Networks for Diabetic Retinopathy Image Classification. A
Review. Appl. Sci. 2020, 10, 2021.

2) Igathinathane, C.; Melin, S.; Sokhansanj, S.; Bi, X.; Lim, C.J.; Pordesimo, L.O.; Columbus, E.P. Machine vision based particle size
and size distribution determination of airborne dust particles of wood and bark pellets. Powder Technol. 2009, 196, 202-212.

3) Krizhevsky, A.; Sutskever, I.; Hinton, G.E. ImageNet classification with deep convolutional neural networks. In Proceedings of the
25th Intl. Conference on Neural Inform. Process. Sys. (NIPS’12), Lake Tahoe, NV, USA, 3—6 December 2012; pp. 1097-1105.

4) Takechi, H.; Aragaki, S.; Irie, M. Differentiation of River Sediments Fractions in UAV Aerial Images by Convolution Neural Network.
Remote Sens. 2021, 13, 3188.

5) Szegedy, C.; Liu, W,; Jia, Y.; Sermanet, P;; Reed, S.; Anguelov, D.; Erhan, D.; Vanhoucke, V.; Rabinovich, A. Going deeper with
convolutions. In Proceedings of the IEEE Conference on Computer Vision and Pattern Recognition (CVPR), Boston, MA,
USA,7-12 June 2015; pp. 1-9.
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Development of a 1,4-Dioxane Remediation Method Using Fast-Growing Willow
-Effects of Growth Period and Strain on Remediation Efficiency-

BT RAfi2 - @fRIE2 - B HEEE? - B2 - Of) 2
*10 BRI RFRE, *20 RN
Takahiro MIYAI"! + Osamu KIGUCHI*2 - Tadashi TAKAHASHI*2 - Naoyuki MIYATA*2 -
Atsushi HAYAKAWA*2 - OYuichi ISHIKAWA*2
*1: Graduate School, Akita Prefectural University, *2: Akita Prefectural University

1. (ZLHIT

FERMEEIEAY (VOCs) 12X 518 - KiHYT, HERFROBRERBETH Y | 4% FipREos
BiE EEICBWTHBEIC D Z EN TSNS, BBAMENGEDID 1,4- VA4V G5B H O
BRENDEEERHE CTHD, 1,4TVAFH DT 74 ML AT == 3 0%, HERGPDRNEFTTH
LM CTEEA, DDA HWHTE 2 HEE LTSN TV D, Y X OFIcid, AR -
N ORARICRIA S W=D $ 5, Miyai et al.(2022)1%, =/ & X% KKD %k, 71‘/
TS ¥ SEN &, Y 3ayl oy FXM BRI L D EZF(T-8 AT D 1,4- VA4 X4 Of{bzhs
R Uz, ARECII#FEQL-12 A ERRic= Y XY )% FXM Rt & Nz 725t 4 2o bahs
EHERHL, A& O E TS 72,

2. MEFE Ji1E
[ZEHE] =Y /XY )% (HB471, KKD), 4/ =Y} ¥ (SEN), A/ a2yl a2v (FXM)
D 3l 4 Rk E, KEFE 11-12 A) 123 L (0=6), [EFEHRE (K1) Z2HT, B3 15 cm
DY F ¥ % 1/2 Hoagland ¥ CRBEESS L, B8R - FEFR ISR ZBAA LTz, 1,4- U4 TV OZFER
PEIXAR T 4000 ng/2 L (=2mg/L) & L., 5 HEIRIRZEIK « 2 U7z, 35X 1 k5 B &
4 A7, BFF20 BE Lz, 14 UAF YU RBEOHIERR 1,44 F Y -ds ZPUEREL Liz~y KX
~N—2Z2—GC/MS =TT 72,
[HEEE]
- KGR (g/RER) 1RO 1 B HOREASREENS 5 HHOEREEZ A ZHH L,
c 14- VAV 7RG - 1 IR 3 HEIC 1R, 28 L 7o KRR TSR IS S B 7%, 7' B
VN LT 14-UA U REZJE L, AiEa2T U TR L,
c 1,44 % LR  KKD O&REk 3 1 7 L AIZ BC LZERNAR CEE#R L7 1,424 V2 28RN
L. iRt o 8C E—RBREiOM A O 18C B THH L,
c 1,4- VAV UEREE - R OMIRT O 1,4- DA Y VIR ZRIE Lz,

3. MR L&
BT D 1,4 VX T L OBREEIIWTIORE D REEDR 25% ThHh Y . BFRITHRAN 37.5%
PrEcE AR WMiyai et al., 2022) & il L CRRERIIRE KT L (X2), 4 /KD 9 LEFICE N
rEEEZ TR L KKD IZIER T2 &, 1,4-UA S0 iR L RHEDOBURITIEOFEN S o722 kin%
(K 3), BFRIZBT HBRERFR TOERIL, AHEOBNI -T2 bDTH D LR Sz, sk
%f%%%’147ﬁ%#y@£%%wﬁfék\Eé-%ék%mﬁﬁm;é%iﬁﬁ%§< @%f
IR D EIBITES : 67.8%., FKZ 1 36.9% Th-o7= (M 4), LaL., MFECKIT D& E Rk &
14/%%#/@%@% WhEL, B L FOMER REE T %%)@%éﬁk%<&ot®
4B), BKETIX, YTXD 1,4-U4 XV N3 T 588 E FHEOTEHEN T30 | RO DRI E iz 1,4-
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Y DA S TR LTCRER ERIC L D 1,44 VREOFIGHEIN LI L B2 b D,
PRI B W CRBEDIR T OMUE SN A AT, REDROETICHET 2XLE NS D,

GIEREN|

Miyai, T, Kiguchi, O., Takahashi, T., Miyata, N., Hayakawa, A., Ishikawa, Y. (2022): Basic Study on
the Mechanism of 1,4-Dioxane Phytoremediation by Willows: A Comparison of Three Willow Species,
Journal of Arid Land Studies, 32(S), 31-35.
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Reconsidering the Risks of China's " The Belt and Road Initiative (BRI)" Project from a Green Infrastructure
Perspective

2E AL (BRI R AR

Buho Hoshino (College of Agriculture, Food and Environment Sciences, Rakuno Gakuen University)

T V= A7 T AT 27 F v —(Green Infrastructure, LA F 7V —r A 7 F) 1, KETREREINZ
HEERBNETIEDO—DT, HIRBRENA T DHEEL £ LTS OFEA IR 272D O TH Y,
SDG s @ 17 ® BEED BRI 6,7,9,11,12,13,14,15 & W —F L BB /BB TH L. [F ) —v AT T
IXERDEIES) (resilience) ZFIH L CEEEARAEZ LON L2 LT EFRCHFAZE AT A 7

ZEtE L BRI TS (ELREE 2017). —J5, 2013 4FE D asE) L= HEO [—3—#) (The Belt

and Road Initiative, LA F BRD 7' =7 NI, FENRT U7, a—av/X 77U W AiEK, $iE,

BIpEhA 7 7B CRESZ AN E LI AL ERROA 7 F83% - B 7 ay 7 hTHY 72

MWD, T V=2 A 7 TOFEERD AT L, BEARNRRET EAA L NI LW EE T8

AT L, RIRE & HIROERRR~DOBIEO A/ 6T, RF LRI Ia =T (ITETRENVWIAT 2L

725 LT A (Troy et al., 2020; Seno, et al., 2022) . HTE, 65 OXFREK L CEIRIGM, ko xs 7

S4BT 4. BB, WERH EOHE DI T M HE & RREORM. F7oHk o g, AL

NDOZEREART NE TR STV D D, D7 EBELTFO Y A7 (X BANCIHET 5.

a. BRE~DORE BRI 7y =7 FOFa A MRSINEOEBREIZ SRR 5 AlFEERH O . S2INEO
TR IR A TR E L, MU LS T 2 7o B % 52 BRI B A LS S 2 21572 WK A B> T .

b. BREE~OE - KBRS L0EdER 72 Y, BRICERET 510 > 7 7 DR O T T, IR AER
RAI2=T IR U TREBRBREME - 23 2= s ONWE2 L1092 LI ->TEY, H%REH
DIERDKFE LTINS,

c. HERGEEL: BRI 7YY= FO@ERITHE, Hilki=a I 2 =T ¢ OBIRALEE L 225 A[REMEN D 0 |
HAMREL, SUEEEDML, BBEZ T 53 2 =T 4 ~OMEDOKINIDIRD >THD.

d. HANRFURAOREE: BRI, T AT 20 MEss, BHEDIRWEICBWT, vy =7 hoFEhulIxf
T ABMPARLOEAN KL T A7, E & HMIkOiEOME L & FHRbic 272357280 ) 27
ZH7e B RREMES TV S,

e. WRHFELOBE: BRIIX, NLEERHBROHFHGE CEESNLI T r Y=/ My D7D, Mgt
DNEBREED Y XA 7 2L - L AEEERH S,

HY T AL T, BRIV =7 FOBEEFEDTZDIC, T TICHENLZEEDER B> TBY . I

K MEBOR] (KD rrREME B STV A Jin, 2018). £7-. RIE DM /AERER (FRIE v

F AR > k& LTA VAL River)fithk & 7 A B (CHEREZ KU L TD. Fx i 201949 A~

2022 4F 12 A £ T4 RN FEE DESGL OAF T AZ T~ hA IR 7 4 v THIXKT (Vb

v hifiz i) BRI OB OW T L7z, [EEE G 66.7 km #iFHNICH 53X TOT 4 —/3A

(115 &A1) ZFHA L, 1km H720DI2 172 DT U = SARNRBE SN TWDLZ L 2R L. £722n

HDOT U H—RRA X OH@END STHEICET 2 EnTa b, o0, OMEREA (83 &) ; O

JIEERGRA (9 fAPD ; COEIEA (23 &) (X1). ZIUETESL DT U H— ARKEL NS Z &

X2 OHETO BRI EE R OEZILEYIN E ) NE b d 2 SIZBR D, RS (EROERK T

$ & Hik A S S HERE RS T 503, BRI OEBREKITEAR CTH D720, Pk Z < o) Otz s

OO ==V o ORUBETH-o7-. Tld, 2 2 TESTHEBYERIZBRIOT ¥ — 2% 8D X 5

WRIA L, EOX B ZTODMNCOWTHEBEFIAZIZA VX Ea—%{To 7.

@ Xba—1 (TK - ¥\, FALBRI OALMIZ 120 ha O HE#AZFIA L Y Vafil->T\%. #HT
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BRI OiE AR5 Z LIXFTEA LR, KX hTERa LT VT 7 V7 7 ORI D & B
DHFFA[Z S DV IR BOMTe Y Pa T 5. LnL, ZEBRIOT X —"ZAZFHLT, &
> 2% BRI ORI ORI BB X, FEESCIARDRZ A VIO T4 THAICT 2 BB 5. falfile Dl
F =27 54" Chulakay "7>5 BRI £ TOXH, kT2 87 v 7 EHERLTETHERTH-T-. HDO
A — RPN OFEO T — RN AL TN D

@ Fta—2 INK:FEH), FATANOHEDOTHLS. HNLOFINIBEZOE DN, 550 57
DO AND LY P THD (BEDT-DIIEND NDOEEZFIUZATE ST L T\ 5). FkE&IT
Jai L BE IS BRI g E R ORI TN H 5720, b Y PEFE L TT v A — A& EL Z LiREE AL
72U L, 4 H~9 HRE TiL, BBy v A LA (Jailay) 112 D ERA~HHUITL 728, BRI
DT v B —RABEDHVLENH D, FORHZ, BRIOA v Z—F = PO ITHENEL T, A—F
U2 ECHAERTHEICEN ). B— RXF UL > TEGO U VRS2 bbb o7z
@74t =2—3 MK-H#iT), L B OFIEATHE Y VORNDA—F—Th5. FfAVEZRE
STWVEN, HxHEAEYTPORNE BRIOT VX — A% @E LT, BOOFRIZENTRD L ZATH
%. FHITEB ORI 5 5 72, KGR ONr < OB AR 228, F/2D & BRI 2S00
AT 720, BT AR A B Y | TRINTRINE B 7R e 084 T L2V S 1T 72V, BRI
IERETIT WL, REIFOBOEEEE LTz, T JIEENOESOEBAILS Y, ARICEH 722 &3
BEHRhoT-.

@1 FEa—4 (ZIK - Ff), 4% BRIERZHA TN & 2 BE#AZFH LT 5725, BRI
T I A BT 5
ZENRZW. WD
PO HIE I By
WEHA DD, D
i (BRI & O THI
) 2T A

Legend X
BRI underpass “@E LTWA R, B
® Undepass for River & ond MRV 22\ TE
[E  Underpass for Road "
—— BRI highway SHANZ s X C
[ Kazakhstan border
W5, EiX Zhailau
it B AF L

TW5., METIEH
%A, BRI OBRiEA
R OREFIT B2
il Yo B o B W
HWFFL T 5.

K1hFT7Rz
HERY v v Rl
Bicki7 5 BRI &
HWOER LT DT K
— 2 (2L, @) Yar N TIEZ IR OAT VA (0)BRI 0 3HEHDT 2 —/3 % ; BE#
1~#4 LHEOV@IIA L FZEa—DfEE A ZE 2—DFET)

L7223 T, HEER, (), BREARIZR DT VA B D T20I2, H LW 3G 2D
SHEN IR L ST\ D, AERER & il ORGSR 2 R#E T S 7o DIcid, HROEREEETTn Y =7 K
DOFFHmAARF R TH 5.

[ZZ30Ek] 1.0 E+25@4 2,017, https//www.mlit.go.jp/common/001179745.pdf; 2. Troy et al., Water
2020 (12), Doi: 10.3390/w12102690; 3. Seno et al., Journal of Arid Land Studies 32(S) 53-60; 4. Jin
Sheng, Conference Report (2018), National University of Singapore.
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Characteristics on local winds at sever dry area in China and 87 local winds in Japan

HA K— OUNRPALEER - BRI SHEERE)
Taichi MAKI (Prof. Emeritus of Kyushu University and Member of Science Council of Japan)

1. ILw»ic

HEFEY A 27V HRX oW, FEE AF 722 vEEO T 7109, Filmy v LF - b7
7 v O ESOR, Frimare BRI (AR IC X 2 P2 L & AEHIE) . Frims A OB RIR, HlE e
KO HEPHEERIE CIE, HoME L 725 JA 0 E R AICE | L WEAR TAEE O RIgE s o, B
TEDMFUTR AL FFHIR %320 5, iE> T, HARD FHR & (3528 - #AHE - HiES 2k v B 5,
FHEI 2022 Fic TR AARDE AXDESL LicBb 25 00JE] 2#8HE»biRES L LTH
L 7z, o TEEAAADRHE 50 23E L7225, DML EO[HEALSD 2720, ShlE &0
TPl L 72485, #7210 37 DRz B L 7z, HARTIEZ/NIEIC X 2 BE R FHEGE R UL 5,

2. fENTITIE
FitblE & LT, Mo < R 70 JB T B B Ja i, EOE, S, EORHE, & LT
T AR 2 RBL L 72l o Fe AR, % DR AR < SUERCE DR 2 3l L T —BRITR L 7,

3. FENTRER & 5
F %7 50 fHURELASMC, SBINENT O SRIOJRIZIE & A LB S LIEDO AR T 225, FrEHY
sitFEAL. FII - BRSO L, [Z2ow], 25 ], REEFZ GO TR - AL TRILL 7.

4., BbbhiC

JAHUE 50 DA E LT 37 %EE L Cal - ML 720 BHE GRS o84 1R L 72,
SURASCHL BEARK—.2022: K& HARDE A4 0ES LIicBb 5 5 0 Dl SIAEE. 35, pp.175.
#1. RMROLFR, 2o FMERORAELT. [ARFE. T, SUERES O RHY

R, SR B - B - SR - S = SUERE % &

11EHTB 5 L JeimEERTLEA, Fric T | dedE~dbdbrd, 20m/s mifk, K (X | FEE V8 i A S

2/\FHB2 L | FHRE/\FHLEZ Jb~74, 25~30m/s Aiifk, (KR, K58 | FEMEY V8 i AR S

3EFBLL aTRE TR Je~v4, 20m/s Atk KR, (55 ZFHL VB e SR S i

4 Rils s L ITE - PKHRSIALE O Kl | AE~7PH, 25~30m/s, (KR, (KR AZFEH Pl SR I St
5]

5AilisasL iR o Al Je~7h. 25~30m/s. K. (KR AZFl V8 i SRR I AU Sl

6 ELBHL L - ks R FEIE A | ALPE~7PE, 20~25m/s, (iR, IR | &5 V8 i BRSO Sl
pul

THkEHL WiARBHOE - 57 - FHE | db~P6, 20m/s gk, (KR, K8 FEf ] Pl e SR I S
i

8HXHAL WiARBHOE - S - FHE | de~P6, 20m/s fiffe, (KR, K8 ES ] Pl SR A S
i

9 =FREAHL WARRHSE - 5ifi - FEE | Jb~PE, 20m/s AR, KR, KR FEL V8 e SR P A Ut
Hhd

10 EMs2 L i JLvasE Y, 15~20m/s, K, R | &R V5 i SR  SU

11 (AR TR IR IATE LR O, 20m/s AR, (KR, KR | FEE V5 i AR S

-26 -



12 &MBAL TR LA Je~vE, 20~25m/s, {Kifh. {KiE FEfEHA P o R S S i
13 S 78 & v | BRI JEWEF v, 15~20m/s, KR, 8 | £Fhi MR IR SUESER AL
(b)) Gk R
L)
4HEREAL RERBR LM & 1B | FEZF Y. 20m/s Ak, GR, R FE{GEH 0 P B S0 ST i
sz
15 T (Ld 9 | T (TERIE & XRE | Jb~PE, 15~20m/s, (K, KR FE{GEH 0 P B S0 ST S
(%) &) FRE FEHR) M
16 #55 JE BURMMIE fHE 2 S5 E | ALPE%F 0. 15m/s ik, KR, (KR | FEEEH 7 B S0 ST i
VAR I 7 2 B b
17 T & v | RV L BRI JLHZF V. 20~25m/s, KR, %R | & P R S S i
()
18 THIH (R | i =L R BLE, 20m/s fith, (KiR. %R FE{GEH P P B S0 S i
JE)
19 Kill (B | DESIEFHEE, 2)FHR | DALFY . 2) Ml ~m e, 20~ | %€ P 1 A S AR Ui -
¥) BAL 1L A & AHBLE AT 25m/s, K, (KR %I
20 FHRBA L DR, 2)FHR | DILF Y. )M~ mMEmE. 20~ | %E{EH P 1 AR e KU i -
1L A & AHBLE T 25m/s, K, (K %I
21 fitRs 5 L P 1 R FEAR LD JePE~EPE, 20m/s Hiffh., (KR, (00 | &5 0 P B S0 ST S
2287+ (R | A - BRSO FE LA | JLFEE D, 20m/s ditk, KR, (KR | = P o B 0 ST R
BAHL pub
23fETHH L IR LT IR A 2 & B | FR~SRE R, 5~10m/s, Wi, | WEGEH KPFEBRIEREIMER
R Wi, K R[ECHED N7z FH~K
e
24¥1LEB AL RIFEPE LR (R AL | db~F8. 20m/s mifk, KR, KE FEEIA PH AR P Ui
i)
25 kB 5 L RUFERSFEILE I (| EH Y. 15~20m/s, (KR, (KR FEfEHA P8 e AL P {1 S 74
N EaNE 16
26 5B 5 L REF - B RBEEOMIBILE | FEE Y, 15~20m/s, (K, (K FEMEEHA P i R S S i
Uk
27 @M B A L | EREE M PE~4LPE, 20m/s Ak, IR, (R | FEEEH P R S S i
GEINDZE - R)
28 Zi[DZE o A | EREE = b PE~4LPE, 20m/s Ak, KR, (R | FEEH P R S S i
29 =SB AL | MEEBERRKEWEHAFMIE | D ALFEH Y. 20m/s fitk, R, € | 1) HEH 1) 7 s B <o IS
2 OEEEW (B W1 LI | 8. 2)BTEE V. 15m/s Hifk. HiR. | 2)2F #% 2) HARME - BRIAHE D
i KR DT
30 HAEA L W R - SRR o Al | AbPE~PEILPE, 20m/s Hifk FEfI] P8 e SR 2 {1 S 74
JE
314k (db) & | sEBHALE oAbl A 2> | DALFE~PE, 15~20m/s. 2)4LZFY . | 15z P AR S AR AU i
AL O 5T T 5m/s it (R TR, (KR, (K8 | 2) %=
B2EBINB U | SUEBIRTE R 8 B 0. 5~10m/s, i, %W, B | BEtERIEC b
[ ) HR
3348B5 L KBURF - SRR IEE oA B | db~PE, 15m/s Bifk, K. (K& FEfEHA P AR (R U i
i & 4% R
J4fEHEBLL KO - RRESEOAEL | db~P8, 15m/s Fifk, KR, K& FE{GEH P i BB o (B S st 7
i & 4% R
J5EHEL L &R - FARTAHE | Ab~P8. 20m/s mifk, KR, K FE(GEHA, FF | P R AL S i
&
36 il o L | FedasR P ) 3] s FA~FH. 5~10m/s, i, %, | SR BEESRE Db
FrtE> R
STERES L FEERARET - EET 0N | dblE~dbdbrE, 10~15m/s, Kk, (K | &0, &F | VSRR Sl
FH L PG 50 o i A L e 0 i & T
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Effects of Different Phosphate Fertilization on Grass Quality in Hustai National Park, Mongolia

JIHTERD (SR AEmEREER) - AW REERFRETRE) -
Jamsran Undarmaa (& Z/VEMBLERT) - HFER GUERFEMERER)
Kiyokazu Kawada (University of Tsukuba), Naoto Ishikawa (Fukushima University),
Jamsran Undarmaa (Mongolian University of Life Sciences), Kenji Tamura (University of Tsukuba)
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Study on the potential of poultry development in Surkhandarya region,
Uzbekistan

Zukhriddin ISMOILOV!, Yoshiko KAWABATA?, Abdunazar UROZOV3, Aziz OMONOV*, Elbek
TOGAYMURODOV?,

Abstract

The study analyzed the cost of broiler chicken meat production and a live performance from a sample of
24 poultry enterprises of the Surkhandarya region during August and September 2022. The study estimated
the average cost of production per kilogram live weight of broiler to be 24786 UZS.
The significant components were found as feed cost (69.2%), and chick cost (19.6%) of the total cost per
kg live weight of broiler. The result showed the cost of producing 1 kg live weight in Surkhandarya is 13%-
17% more expensive than in other regions of Uzbekistan.

Keywords: Chicken meat production, cost, poultry enterprises, Uzbekistan.
1. Introduction

Uzbekistan's population is growing and its purchasing power of it is increasing as well as its consumption
of animal products. Poultry production improvement is done mainly in the private sector as a device for an
additional source of income and employment opportunities, particularly in rural area. Even though livestock
seems to have a major contribution to the economy, the poultry sector contributes only 5% to the livestock
(Chepel et al, 2019). In Uzbekistan domestic chicken meat production is low, and
the domestic egg production level is high. By 2020, domestic poultry production was only able to meet
55 percent of the demand for chicken meat. This chicken meat decline in the local poultry industry is due
to the high cost of production. Due to low domestic poultry production Uzbekistan imported 57 thousand
tons of poultry meat in 2020 (Statistics of Uzbekistan, 2020). The demand for chicken meat has been
increasing day by day. As a result, the price of chicken meat has gone up over the years. Observing
the situation of high prices and demand in the home market, the number of poultry enterprises isn’t
increasing as rapidly as it was expected because of many reasons.

2. Methodology
2.1 Study Area, Sample Size, Data collection, Data analysis

The study was conducted in Surkhandarya, a region within Uzbekistan. This region was primarily chosen
because the lowest number of poultry enterprises number (3.5% of total poultry enterprises) in
the country are located here. This study employed a mixed approach based on quantitative and qualitative
primary and secondary data. Primary data was gathered through a questionnaire from 24 out of 51 poultry
enterprises located in 13 different districts of the Surkhandarya region. Thus 6 poultry enterprises from the
small group (below 5000 birds), 10 from the medium group (5000-9999 birds), and 8 from the large group
(10000 and above birds) were selected. Data collected was analyzed with tabular analysis such as
mathematical techniques and economic concepts.

3. Results and Discussion. It is clear from table 1 that the feed conversion ratio was 1.98 on an overall
basis whereas farming size-wise, it was 2.02, 1.98, and 1.96 in small, medium, and large enterprises,
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2 Institute of Agriculture, Tokyo University of Agriculture and Technology
3 Graduate school of Business and Entrepreneurship

4 Department of Agricultural and Environmental Engineering, United Graduate School of Agricultural Science, Tokyo University of Agriculture
and Technology
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respectively. It shows that feed requirement is higher in small than medium and large enterprises to obtain
one kg body weight.

Table 1. Technical indicator and production performance according to scale of poultry enterprises

Parameters Enterprise size group
Small (n: 6) Medium (n: 10) Large (n: 8) Overall
Max Min  Average Max  Min  Average Max  Min  Average
LW (kg) 2.04 2.02 2.03 2.02  2.00 2.01 2.02 196 1.99 2.01
LA (%) 94.48 94.35 94.41 94.61 94.44 94.53 94.86 94.59 94.73 94.68
SA (days) 42.63 42.35 42.48 4242 42.16 42.29 4229 419 42.05 42.28
FCR (kg) 2.03 201 2.02 201 195 1.98 1.99 194 1.96 1.98

Source: Survey results of this study. LW: live weight; LA: livability; SA: slaughter age; FCR: feed conversion ratio

The livability percentage of enterprises in the study area was 94.41, 94.53, and 95.12 in small, medium,
and large enterprises. Irrespective of the farm size, the livability percentage was almost the same in
the study area. The average slaughter age was 42.48 days, 42.29 days, and 42.05 days. It indicated that
the average slaughter age, irrespective of enterprise size, was more and less the same. The average live
weight was 2.03 kg, 2.01 kg, and 1.99 kg in small, medium, and large enterprises. It revealed that live
weight slightly decreased as enterprise size increased. The results found overall production performance of
the enterprises’ slaughter age was 42.48 days, livability was 94.68%, and live weight was 2.01 kg.

Table 2. Total cost of production per kilogram live weight in Surkhandarya region

UZS/kg LW
Particulars Poultry enterprise groups
Small Medium Large All
(n: 6) (n: 10) (n: 8) enterprises
Total variable cost
Chick cost 4870 4892 4920 4883
(19.1) (19.5) (20.2) (19.6)
Feed cost 17697 17537 16684 17240
(69.4) (69.9) (68.5) (69.2)
Veterinary cost 280 301 316 298
(1.1) (1.2) (1.3) (1.2)
Electricity ~ charges 255 250 243 249
(1.0) (1.0) (1.0) (1.0)
Other cost 433 351 340 373
(1.7) (1.4) (1.4) (1.5)
Total fixed cost
Labor cost 306 275 267 274
(1.2) (1.1) (1.1) (1.1)
Housing cost 1402 1329 1242 1320
(5.5) (5.3) (5.1 (5.3)
Management cost 153 150 146 149
(0.6) (0.6) (0.6) (0.6)
Total cost 25500 25085 24158 24786

Source: Authors’ calculation. Survey results of this study, note: Numbers within the parentheses indicate percentage to total.

The different components that constitute the total cost per kilogram live weight are presented in table 2
respectively. The average total cost was 24786 UZS per kilogram live weight of the broiler for the sample.
It was also observed that on average variable costs formed 92.5 percent and fixed costs 7.5 percent of the
total cost. On reviewing the size-wise total average cost per kilogram, it can be seen that it was highest,
25500 UZS on small poultry enterprises, followed by 25085 UZS on medium enterprises and 24158 UZS
on large enterprises. This finding shows that the cost of production per kilogram decreased with an increase
in poultry enterprise size. Considering the scope of this study, the findings may be extended to broiler
chicken meat production in Uzbekistan.
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Driving forces and obstacles for transition to organic farming
in Issyk-Kul province of Kyrgyzstan

Igor TARANOV', Yoshiko KAWABATA?
Abstract

Kyrgyzstan supported the global sustainability call and embarked on active promotion of organic agriculture.
However, low conversion rate indicates that currently undertaken measures may not be adequate and sufficient to
change farmers’ attitudes. Based on the data from a survey conducted among organic crop production farmers in
Issyk-Kul province of the Kyrgyz Republic, we aimed to identify underlying motives for organic conversion and
determine the challenges during conversion period. We found three main factors for organic conversion: 1)
environmental and human health, 2) philosophical considerations and 3) vision-supportive motives. Findings
showed that concerns over environmental and human health prevailed in farmers’ decision-making, whereas
philosophical motives were less influential. Challenges during conversion period were mostly associated with 1) the
lack of necessary inputs, 2) subjective norms and 3) decline in farm performance. This study has both theoretical
and practical implications. Theoretically, the research contributes to a very limited body of literature on organic
conversion in Kyrgyzstan. Practically, revealed conversion motivations and barriers may be used by policymakers
and other stakeholders to facilitate informed decision-making process.

Key words: organic farming, organic conversion, motives, barriers, organic aimak, Issyk-Kul, Kyrgyzstan

1. Introduction

Following the global trend, Kyrgyzstan has recently embarked on promoting organic agriculture. According to the
latest statistics by IFOAM, in 2020, the total number of organic farmers in Kyrgyzstan reached 1144, including
those in conversion (Willer et al., 2022). Moreover, in 2021, there were 889 PGS (Participatory Guarantee Systems)
organic farmers (Anselmi & Moura e Castro, 2022). However, the total number of farms and individual
entrepreneurs engaged in agriculture in Kyrgyzstan amounted to 462.5 thousand units by the end of 2020 (National
Statistical Committee of the Kyrgyz Republic, 2021). As observed, low ratio of organic producers and slow uptake
of organic farming remain unsolved problems. As farmers’ motivations and conversion barriers influence decisions,
farmers’ attitudes and motives represent acute issues of sustainability (Karami & Keshavarz, 2010).

Consequently, the main goal of the study was to understand current pattern of transition to organic farming through
identifying underlying conversion motives and obstacles during organic conversion.

2. Materials and Methods

The study was conducted in Issyk-Kul province of Kyrgyzstan, due to its active engagement in the promotion of
organic farming and special legal status. Population of research interest covered organic farmers from organic
aimaks (territories) benefitting from “Organic aimak” project being implemented by Federation of Organic
Movements “Bio-KG”.

Questionnaire survey was employed as a data collection tool. Survey was conducted in December 2022.
Questionnaire design was based on extensive review of the literature and prior discussions with organic farmers and
experts domestically and abroad. Also, The Theory of Planned Behavior developed by Ajzen (1985, 1991) was used
as a theoretical framework.

Multistage stratified random sampling was used to collect the data pertinent to the research objectives.
Questionnaires were distributed among 160 randomly selected certified organic farmers, residing in four organic
aimaks of Issyk-Kul province, namely Aral, Kun-Chygysh, Aksuu and Tosor. 158 organic farmers returned
questionnaires. Effective sample size was 142 respondents after cleaning the data (88.75% of the sample). Methods
of descriptive and inferential statistics were applied. Particularly, R statistical package was used for descriptive
statistics (frequencies, percentages, means, standard deviations) and Latent Variable Analysis package (lavaan_0.6-
10) was used to perform confirmatory factor analysis (CFA). Fit indices (RMSEA, SRMR, CFI and TLI) were
utilized to evaluate fitness of the CFA models.

1 Department of Symbiotic Science of Environment and Natural Resources, Tokyo University of Agriculture and Technology
2 Institute of Agriculture, Tokyo University of Agriculture and Technology
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3. Results

3.1. Motives for Organic Conversion

To identify motives for organic conversion, respondents were asked to select one appropriate option from a five-
point Likert scale (from 1 = “strongly disagree” to 5 = “strongly agree”). By the results of CFA, three motivational
factors were evaluated, namely 1) environmental and human health, 2) philosophical considerations, and 3) vision-
supportive motives. All factors had good internal consistency and acceptable construct reliability: Cronbach’s alpha
> 0.7; Raykov’s tho > 0.7 (George & Mallery, 2016; Hair et al., 2010). Three-factor model demonstrated acceptable
fit indices. Fit indices of the CFA model on organic conversion motives are presented in Table 1.

Table 1

Fit indices of the CFA model on organic conversion motives.

Fit indices Acceptable value Extracted value Result
Root Mean Square Error of <0.06 0.036 Accepted
Approximation (RMSEA)

Comparative Fit Index (CFI) >0.95 0.980 Accepted
Tucker Lewis Index (TLI) >0.95 0.971 Accepted
Standardized Root Mean Square  <0.08 0.066 Accepted
Residual (SRMR)

Note. Acceptable values adopted from Brown (2006).

3.2. Obstacles during Conversion Period

To conduct CFA of barriers for organic conversion, respondents were asked to rank the challenges they faced during
conversion period by choosing one option from a five-point Likert scale (from 1 = “not at all” to 5 = “extremely
serious”). Three factors of barriers during conversion were analyzed, namely 1) subjective norms, 2) inputs, and 3)
farm performance. Proposed latent variables had high values of internal consistency and construct reliability, as both
Cronbach’s alpha and Raykov’s rho were > 0.8. Three-factor model produced good fit indices. Table 2 illustrates the
results of CFA for the obstacles during conversion period.

Table 2

Fit indices of the CFA model for the obstacles during conversion period.

Fit indices Acceptable value Extracted value Result
Root Mean Square Error of <0.06 0.045 Accepted
Approximation (RMSEA)

Comparative Fit Index (CFI) >0.95 0.989 Accepted
Tucker Lewis Index (TLI) >0.95 0.983 Accepted
Standardized Root Mean Square  <0.08 0.047 Accepted
Residual (SRMR)

Note. Acceptable values adopted from Brown (2006).
4. Discussion and Conclusions

In this study, we investigated motivating factors leading farmers to organic conversion and obstacles farmers had
during conversion period. Two CFA models were designed and tested. We found that farmers’ conversion motives
were three-fold. By comparing factor loadings, means, and Raykov’s rho values, we identified that environmental
and human health was a dominant factor of organic conversion. It is consistent with the findings from other studies
(e.g., Cranfield et al., 2010; Koesling et al., 2005). Vision-supportive motives and philosophical considerations
ranked second and third.

Results of the second CFA indicated that the main impeding factors were comprised of subjective norms, inputs and
farm performance. Lack of organic inputs during transition period was ranked as the most significant barrier. These
findings are supported by those of Avasthe et al. (2019). Inputs’ deficit had direct implications for farm performance.
However, reported decrease in crop yields was not substantial and accounted to approximately 9-10% compared to
pre-conversion period. Overall, conversion obstacles were described by organic farmers as minor difficulties.

The results of the study indicate that organic conversion is a multidimensional phenomenon as described in the
literature. Thus, practical implication of the findings is that policies aimed at promoting organic agriculture should
take into consideration the whole array of factors, if to be effective.

Findings of the study contribute to our knowledge of organic conversion pattern among organic farmers in Issyk-Kul
province and, thereby, can be used by policymakers to design measures for further promotion of organic farming
and by other researchers to replicate the study and deepen our understanding of organic movement in Kyrgyzstan.
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Food Consumption Practices as Social and Economic Markers in Georgia

Mariam BOKUCHAVA!, Yoshiko KAWABATA?

Abstract

This study aims to determine and evaluate food choice motives in a sample population in the Republic of
Georgia. It also identifies how social and economic characteristics determine the food consumption
practices in the given population sample. It will help to better understand the current socio-economic
conditions in terms of food consumption. The study utilizes the Food Choice Questionnaire (FCQ)
designed by Steptoe, Pollard & Wardle (1995) and demographic survey as the research instrument to
obtain data from the consumers. The FCQ is a 36-item instrument assessing the importance of factors that
influence daily food choice motives. The study will also assess how gender, age, income and other socio-
demographic factors influence the food choice practices among the given sample.

Introduction

Food consumption practices is an interdisciplinary body that examines the relations between food,
culture, and society through the humanitarian, sociological, and scientific disciplines, in addition to the
economy. Moreover, food consumption practices are affected by food security and accessibility to food
within communities. Understanding the preferences of Georgian consumers in the suggested study area
can be challenging, due to the past and current socio-economic conditions in the country. According to
Dagevos (2005), even though some demographic variables might have some impact on food choice
practices, their explanatory power has been decreasing especially in developed countries.

Materials and methods

The research puts forward the following hypothesis: “Food consumption practices of the Georgian
population are influenced by their social and economic circumstances”. The survey has been performed
in Samegrelo-Zemo Svaneti region, Zugdidi Municipality. Data was collected through a survey of
consumers, who were randomly selected at shopping areas and public places. Due to the data cleaning
process, a total of 133 completed questionnaires have been kept for further analysis. The sample includes
74 females (55.6%) and 54 males (44.4%). A high proportion of employed (54.1 %), married (45.1%) and

1 Department of Agriculture, Tokyo University of Agriculture and Technology
2 Institute of Agriculture, Tokyo University of Agriculture and Technology
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cohabitating (85.7%) subject was identified. Table 1 describes the characteristic of the participants by
socio-demographic characteristics, that are important for the study.

Table 1
Socio-demographic Characteristics of Respondents (n=133)

Variable frequency % Results and Discussion
Sex
Female 74 55.6% In regard to the FCQ questionnaire administered
Male 59 44.4%  along with the demographic survey, an explanatory
Age factor analysis (EFA) will be conducted. The
18-24 22 16.5% Principal Component Analysis (PCA) with varimax
25-34 30 22.6% .p . P . y '
35.44 29 21.8% rotationwillbe applied to find a better fitted model
45-54 28 21.1% forthe given sample.
55-64 14 10.5%
. 0
64 10 75% The majority of the sample (87.9%) has an
Marital status independent source of income. Among the
Single 55 41.4% consumers who indicated that they never eat
Married/partnered 60 45.1%  outside( n= 25) , 48% of them had income below
Divorced/Separated 6 4.5% 400 GEL. In addition, 21.1% ( n= 23) of total sample
W|:owed 11 8:3%  also belong to the personal income range of < 400
0,
,Ot er . 1 0.8% GEL. A moderately negative correlation were
Highest educational level .
High School Diploma 23 17.3% found between the range of income and frequency
Vocational or Specialist 34 256% Of eating outside their house (cafes, restaurant,
School etc.), r(120) = -.27, p < 0.01) A moderate positive
Bachelor’s Degree a7 35.3%  correlation was also found between the personal
v 0,
Master's Degree 24 18.0%  income range and the amount spent of eating
Other 5 3.8%

outside their house, r(120) = .47, p < 0.001). A
Employment

Student 12 9.0% significant correlation was also found between age

Self-employed 25 18.8% and marital status, r(131) =.49, p <0.001).

Employed 72 54.1% o .

Retired 10 75% A further statistical analysis must be conducted to

Unemployed 14 10.5% identify other significant correlation coefficients
Household Dimension? between the demographic factors and food

1 19 14.3%  consumption motives. We will also attempt to

2 20 16.5%  identify clusters of the consumers once the PCA

3 34 25.6%  \yith varimax rotation is conducted for the given
Njn:;en:(c));echildren i >8 43.6% items along with the EFA, as the sample size might
household ? be sensitive for the original 36-item FCQ model fit

0 77 57.9% indices.

1 25 18.8%

2 22 16.5%

3 or more 9 6.8%
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The Role of the Second Community Agricultural Resource Management and
Competitiveness Project in the Economy of Armenia

Davit MEJLUMYAN!, Yoshiko KAWABATA?
Abstract

About 60% of the agricultural land in Armenia is pasture and grassland in the country’s mountainous areas, where livestock
production is the most important economic activity. Livestock productivity is constrained mainly by unmanaged and
unsustainable use of pasture resources, with severe overgrazing and degeneration of nearby pasture areas and under-utilization
of remote pasture areas, poor quality and shortage of winter fodder, animal health problems, and poor genetic resources.
This work presents the activities carried out under the “Second Community Agriculture Resource Management and
Competitiveness” Project, by components, as well as an analysis of the Project targets based on the Results Framework.

Keywords: pasture, stock watering, cooperative, business project, value chain, food safety.
1. Introduction

The Government of Armenia with in cooperation with the World Bank have developed the “Second Community Agriculture
Resource Management and Competitiveness” Project, which is aligned with the Government’s Agricultural Sustainable
Development Strategy objectives to promote sustainable agricultural development, ensure greater food security, and increase
rural incomes. The Project started operating in January, 2015 and completed in October 2022. The Project Development
Objective is to improve productivity and sustainability of pasture and livestock systems in targeted communities, and increase
the marketed production from selected livestock and high value agri-food value chains. The main beneficiaries of the project are
pasture users, farmer cooperatives and associations, food business operators and state organizations.

The project consists of three main components: 1. Development of Community/Pasture Livestock Management System, 2. Value
Chain Development., 3. Strengthening Public Sector Institutions.

2. Materials and methods

2.1Under the Component 1 Pasture management plans have been developed and Community Pasture User Association
Consumer Cooperatives have been established (with more than 10.600 members, of which about 2.500 women) in 109
communities/settlements of 8 Provinces of Armenia. The average grant amount was about $200,000 per Community (including

Cooperative). Beneficiaries co-financing should be 5% for public infrastructure and 20% for agricultural machinery.
e Pasture stock watering construction works are completed in 98 communities (249 km waterline, 239 stock watering points,
48 shepherd houses, 52 barns).
e 1028 units of agricultural machinery were provided for 88 cooperatives, including 207 tractors, 111 baling machines and
710 units of other agricultural tools.
e 2456 persons including 519 women of various social, age and gender groups (cooperative members and chairmen,
community mayors, accountants) from 109 communities of Armenia were provided trainings on pasture use, creating a
cooperative budget, cash flow management, accounting, cooperative members rights and responsibilities, Project social
safeguards, prevention of adverse environmental impact, degradation control, pasture improvement.

2.2 Under the Component 2 the amount of targeted funding for the business projects was a maximum of $50,000, with at least

50% co-financing from the project beneficiaries.
e On a competitive basis 99 business projects/ideas have been financed and implemented.

2.3 Under the Component 3 the following activities were carried out (75-25% with the project and the state fund).
e Food Safety Inspection Body, Republican Veterinary-Sanitary and Phytosanitary Laboratory Services Center, Veterinary
Union of Armenia, Gyumri Selection Station, Center for Agricultural Services, Scientific Center of Vegetable, Melon and
Industrial Crops and Armenian National Agrarian University were supported within the Project. All institutions received new

assets based on needs assessments, as well as soft support for the capacity building (including: 500 medical refrigerators, 11
vehicles, laboratory and scientific equipment, establishment greenhouses etc.).

e 4 new Veterinary Service Centers have been established and furnished in 4 Provinces of Armenia.

e 34 community veterinarians and other persons have been mobilized and respective trainings were delivered, veterinary
equipment and instruments were granted to them.

! PhD student, Department of Symbiotic Science of Environment and Natural Resources, TUAT, mejlumyan.davit@gmail.com
2 Associate Professor, Dr., Institute of Agriculture, Tokyo University of Agriculture and Technology, yoshikok(@cc.tuat.ac.jp, Tel&Fax: +81-42-367-5735
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Trainings have been organized and delivered to the 55 food safety inspectors and other specialists; small instruments have
been granted to the participants of the trainings.

Animal collection points were constructed in 19 communities for animal numbering and vaccination.

3. Results and Discussions

As a result, the implementation of the Project has fostered:

128.000 hectares inefficiently used pastures were irrigated and become more suitable for purposeful usage, and milk
production increased by 30%.

The provision of veterinary services and animal health have been improved, access to quality veterinary medicine and
supplies has been facilitated, the skills and awareness of veterinarians and farmers have been improved.

Modernization of production capacities of agricultural enterprises, introduction of new technologies and growth of
productivity by at least 20-25%.

. . = Fruits, vegetables
Increase production volumes of agricultural food €

production by 25-35%. Milk

Export growth of agricultural products by 30- Meat
= Mea

35%, as well as increase competitiveness of products,

entering new markets and diversification.

introduced various food safety management systems

w Fruit, berry and herbal

In 83 out of the 99 business programs, have been teas
High value berry

(particularly ISO 22000-2005, HACCP, GMP etc.) of Honey
which 18 have been certified.

= Food producti
Creation of new job places (240-250 people). eod production

2% 3%

\

37%

2%

Figure 1: Percentage of funded projects by value chains.

Table 1: Project Progress Analysis based on the “Results Framework.”

Component 1

N | Indicator Name Unit of Measure | Actually P]{:I:;l::i
1 | Increased livestock productivity measured by milk productivity (for cattle) Milk/year 1.669 1,700
2 | Number of animals sold - sheep Num 29.895 44,000
3 | Number of animals sold - cattle Num 21.402 33,000
4 | Improved community level pasture and livestock system management effectiveness Average score 55.7 50
5 'Additional' number of Community Pastgre User Association Consumer Cogperatives Num 109 100

implementing pasture management and livestock development plans (cumulative)

6 | Targeted clients who are members of an association % 39 40
7 | Targeted clients who are members of an association — male Num 7540 7500
8 | Targeted clients who are members of an association — female Num 2300 2500
9 | Clients days of training provided Num 4668 2240
10 | Clients days of training provided - female Num 1027 240
1 Eﬁ?ﬁeagre; E\:zgls’.r:l(s1 ;lilsltaatlir\llzl)ale land management practices have been adopted as a result ha 128,150 110,000

Component 2

12 ‘ Sub-project investments completed (cumulative) Num 99 | 50

Component 3

13 | Food safety inspectors trained under the project Num 55 | 50

The Project almost fully achieved its objectives (intended outcomes) and implemented almost all planned activities. However,
some sub-components and activities have been skipped, but upon provision of firm justifications and necessity (such as due to
lack of funds). Incomplete achievement of the assigned Project development objectives took place mostly due to external factors,
which were out of the control of the Project implementation team (such as the COVID-19 pandemic and the war in Artsakh).
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“Assessment of the potential of Robusta organic coffee in Vietnam”
Le Thi Cam Nhung', Yoshiko Kawabata?

1. Introduction

The coffee sector provided a livelihood for 25 million farmers and their families. The two commercial coffee
cultivars are Arabica (Coffea arabica) and Robusta (Coffea canephora), which were produced in more than 50
countries [1]. In Viet Nam, Robusta coffee occupied 97% of the total national output volume [2]. Currently, a lot
of coffee farmers in Viet Nam participated in sustainable certified programs, this would be a fundamental step
toward to reach higher standards such as organic certificates. Although Viet Nam is the largest Robusta coffee
producer in the world, organic coffee in this nation has not reached its potential yet. Therefore, the aim of this study
is to investigate factors that influence coffee peasants to take part in certified coffee programs in Dak Lak province,
Viet Nam.

2. Study site and method

Most Robusta coffee in Viet Nam is cultivated in the Central Highland. Dak Lak geographically is a center of
the Central Highlands. This province topped the list with 213,336 ha, which accounted for 32.45% of the total
coffee areas in this region (Provincial Statistical Yearbook, 2021).

A structured questionnaire was employed to collect data from 100 certified and non-certified coffee farmers. The
logit function is employed to predict the probability of farmers’ participation in certified programs using R studio
version 2022.12.0.353.. The independent variables are the number of children in the family, number of farm family
members engaged in full-time labor on farm, age of coffee plantation, cooperatives membership, intercrop, interest
in organic farming, and general information of respondents including age, gender, educational background, marital
status and experience.

Table 1. Logistic regression results of coffee farmers' participation in certified systems

Variables B S.E. z prClz))
(Intercept) -20.640 12,540.000 -0.002 0.9987
Number of children -1.079 0.414 -2.604 0.0092"
Number of family members engaged in full-time labor on farm 0.125 0.059 2.140 0.0323"
Age of coffee plantation 4.123 1.383 2.981 0.0029*
Intercrop (Yes) 2.978 1.239 2.404 0.0162"
Interest in organic farming (Yes) 2.122 1.078 1.969 0.0490"
Cooperatives membership (Yes) 4.159 1.425 2.919 0.0035™
Age (20 to 29) -23.580 9,948.000 -0.002 0.9981
Age (30 to 39) -4.270 2.195 -1.945 0.0517
Age (40 to 49) 0.826 1.284 0.643 0.5203
Age (50 to 69) 0.898 1.105 0.813 0.4160
Gender (Male) 0.105 0.963 0.109 0.9132
Education (High school) -20.980 9,921.000 -0.002 0.9983
Education (Other) 4.948 9,926.000 0.000 0.9996
Education (Under primary) -22.910 9,921.000 -0.002 0.9982
Education (Secondary) -21.730 9,921.000 -0.002 0.9983
Marital status (Having children) 10.450 4,493,000 0.002 0.9981
Marital status (No children) 23.980 13,320.000 0.002 0.9986
Marital status (Single) 13.840 4,493.000 0.003 0.9975
Experience (>20) 20.260 9,948.000 0.002 0.9984
Experience (10 to 20) 22.100 9,948.000 0.002 0.9982
Experience (5 to 9) -13.910 14,830.000 -0.001 0.9993

Number of observations: 100; LR x2 :65.968; Pseudo R squared Nagelkerke: 0.701;
Log likelihood: -25.342 (df=22)
Notes: “p < 0.05, ™ p < 0.0]
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3. Results and discussions

The coefficient related to the number of children in the family showed a negative influence on the attendance of
coffee producers in certified programs, which is significant at the 5% level. On the other hand, the remaining
coefficients indicated a reverse trend. Specifically, the number of full-time labor on farm, age of coffee plantation,
intercrop, interest in organic farming, and cooperatives membership positively make an obvious trend in
participation in coffee certified systems. The Pseudo R squared Nagelkerke measured the goodness-of-fit of the
logistic model, which has a strong explanation power for the proportion of variance of the outcome variable at
70.1%.

Figure 1 illustrated the relation between predictor variables and predicted probability of getting coffee certificate. It
provided a visual tool to evaluate the accuracy and fit of the logit model. The predicted probability of getting certificate
ranges from 0 (without certificate, in purple) to 1 (with certificate, in turquoise). The overall trend indicated that the
peasants, who possessed coffee certificates, were predicted to have a high probability of obtaining certificates. The data
points of farmers, who did not possess certificates, were predicted to have low probabilities of being a certified coffee
member. Based on the result of the figure 1, it is clear to see that the model predicted quite consistently accuracy.

1.00-
4. Conclusions

Coffee is one of the key crops in the
Central Highland in general and in Dak
Lak province. Currently, most coffee
areas in Vietnam are conducted by
conventional methods. To encourage
conventional farmers to switch to
certified coffee production, especially
organic cultivation, it is very important
to find out which factors impact their
decisions. Through this study, the
number of children in the family, the
number of farm family members
engaged in full-time labor on the farm,
the age of the coffee plantation, j
cooperatives membership, intercrop,

and interest in organic farming
indicated  statistically  significant
effects on the certified participation of 0.00- «ff
coffee farmers. Organic development )

0.75-

4 Certificate

Vo
é
2
4
¢
-

e Non-certificate

4
°

Predicted probability of getting certificate

in Vietnam is possible [3]. An 0 3 50 75 100

advantage for coffee producers to Index

develop organic coffee is a project on

the

development of organic agriculture in

the period of 2020 to 2030 that had been Figure 1. Predictive performance of the probability of certified coffee
issued by the Viet Nam government. participation

Therefore, the results of this study would
be significantly fundamental for policymakers to refer to before issuing the policy to promote organic coffee in the future.
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I FHMEREHICE T HEEE VAV RVREFEE ZAVHEE/ NN T 7 ADHTE

Estimation of Vegetation Biomass Using Fixed-Wing UAV and Deep Learning
in Pasturelands in the Republic of Djibouti

IWAFIR GRORBEZER PR PE HUBBRER PR R TP
Shota Yamamoto (Tokyo University of Agriculture Department of Agricultural Engineering)

7 FHRE O LHEBIZIT D ¥ FRLEOBUTER R O FEFEED—>Th 5. M7 RO EhE
(ZITFEB DO & 72 DR OFTEE R T2 Z L 3RO LN DA, BHOBE RS A T AR T
HALCRBRANICIR DN TR Y, BIRICE ATZHIE & AR R 2 A9 DBt I HR S h b, A
FSCCIE R e — 12 X AMIZE G B & R & O T BT X - C, RO E % ATHE
(2T D FEERTT 5.
FHA TIXE TR UAV IZ RGB I A T RO IVTF ALY bV AT HEEH L, a3 L. 728785,
MR T D~ T a T H B Ko — TR E LT R TN ATREZe S, MTRerERE S A~ /e LTz
MHTE, 22T, BV Z2 AT 2RI e —2 TEEE UAV) ICX 2 RE2EmL, AT
1.65 kit DD AV B A 7 Wi R L=, AV YT A 7 EGITHEERY 7 b7
[ArcGIS Pro) LTt L-migs » 72l L, BHidsr=a—F L3y FU—727 (CNN) (2L 5HE
A DR A S L7z
TR O FEERE AR (mAP)IE 76.8% T Y, MARKICEH T 2@ S OA AN R S -—77,
BOT LB ORRGERIRIC L DM I ARBA SN, ARIET 4 —7 T —= T ETAOUREICL DM
HESE O B2 BT & & b, #iFHET — & 2 O WA ORTEHEE 2 206 U, 43%iciathic 1) 248
A T~ AOREERITITIER AT T A T ETH 5.

In the mountainous areas of Djibouti, goat and sheep grazing is one of the major industries of
nomadic herders. Efficient grazing requires the location of plants that serve as food for livestock, but
local nomads have only visual and empirical means of identifying vegetation, which limits their
activities in pastures with rugged terrain and large areas. In this paper, we investigate a method to
estimate the total quantitative amount of vegetation "vegetation biomass" by aerial photography by
drones and image analysis using deep learning.

In this study, aerial photography was conducted using a fixed-wing UAV equipped with an RGB
camera and a multispectral camera. The reason is that the widely used multicopter drones are
capable of stable flight, but lack in cruising performance. Therefore, we used a fixed-wing UAV, which
is an airplane-type drone with a long cruising time, to construct an orthorectified mosaic image of a
grazing area of up to 1.65 kii in size. The ortho-mosaic image was divided into a series of image chips
on the geographic information software "ArcGIS Pro", and vegetation detection was conducted using
convolutional neural networks (CNN).

The average precision of vegetation detection was 76.8%, indicating the usefulness of deep learning
in vegetation detection. On the other hand, detection errors due to image blurring and misrecognition
of the ground surface were observed in some cases. In the future, we plan to improve the detection
accuracy by improving the deep learning model, estimate the volume of vegetation using the ground
surface data, and gradually move to the trial of estimating the vegetation biomass in the pastureland.
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HERIED - OREFIEICE T2V F7 74 F 0iEH
Utilization of endophyte for cultivation of medicinal plants for preventing salinization
RH=T JIERT CRRE TR

1. BRI

PRARF AR IHPRT T ICALET 2 ENFEETH Y, ERIC X AEENEEINT
E 7z, Lo L VR D Dt < KRB Z B o W EBEER i 72 &1C K 0 3RFHF 25T L
T\ % (Kulmatov + Khasanov, 2021), ¥z EHHME 2 Fr oMl (3. HEE O MEFT L 72 I
TRIE T 5 e L<, B Yo rREEZA L Tw 3,

~ 47 (Ephedra J&) I3V AXF 2 &2 v hEE, hLT U TICHET 2EETH 5, BT
ELTHLA2LFHEINTEZD, HARIZZIE 100%FE 25 Ol A IcikE L T3 (10
Kz 2021), Lo LBTEHEBENFEZELT 2 202 L CHIBLTEHY, HA
T o THT R e fitfatini ko b s, Z 2 TERMIE SN CH LT, HSPllofimic A4
3 % Ephedra equisetina DFIG T HTBE 4 Rt ZE 2 Th T3,

AIHGE TR A 5 2 E. equisetina 73, BRIRICHE)IGT % 72 0MF 7 & 0 LA %
FIHT 2 eE2, WEMEYMTHL Y V7 74 MICEH L., T2 R fEtE 0 5E Y
EbOTVET7 74P EHL2ICL, XOBEERFEST S L 2 HE L, FFICARIE T
\& E. equisetina h*> v F7 7 4 + OHfils X OHEOFRE 21T o7z, F 72, @il 2B
BT 3 E equisetina DFZEELHIEICHR & ) Bl &, BRI HAEMAEY 2502 DTl
o LEZ, FREETRBICELCAONIAREAT Y F7 74 PICowTEBEEIT-
720
2. B

AWt TR, Oy F7 74 b OHBECHE L 7= fiith & BEE &, @HHER F DNA fi#
WD 2 20EEZTH> T, EFRIIHFTETRETITDIL, E. equisetina ti (IMFIZERK Y C
HIFE 2FEEBELZDOERFERHL 72,

D L 72550 & Bl R 0 30E ¢ i3, 2 O Potato Dextrose Agar(PDA) R b &
Corn Meal (CM)#54h, 2 FE¥E O HiffEk Wk, k) B CRAEL RO R %
R L 72, @HEE M O DNA fi#fr cl3 B ICHE O v 6 M2 L. Ao FERFE S 2 3
2O DU ECEFEMMI Oy F 7 7 4 PR HEEL 72, 2Dk, WL
DR EIT o 7,

3. ®HR

i L 72351 & B 0EE 1Ic B O Hilic X 2R EF DBV R O WD 072, — 7
FELRWOMEEIZ PDAECcL VL A oh, BEEEICBW T, URETXIXTD
IR 2 b EHBFE L7z, MPHEIRIZ L AR b r o7z, TR L. E equisetina
PoLDTY K77 A FEBRCIIUIFESEL WS EEZLNS, $7-, PDAEHE CM
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JANRF ARG AT 5 B ARBRDOTF ¥ DFIE BT 558
Study on cultivation Japanese varieties of tea in Uzbekistan
AEAIF R i B RO LK)
1. HA

HIRT OTNNLE T DD ANF AL T, BROHERERNPZWVEELL THHILTWD, Ll TARFRH
VTlET v (Camellia sinensis | IFEESI TR LT, ZREEOH AKAIZEM 4,000 TRV EBZ 0D, £0
7o DARF AL TT N EBLT UL, B A EOHESC B ZOFT- 22N ATFIZ D722 035 Z L3
REsiLd,

T (BN - BN OISR E T | TR I/ KA I A pH OIRWERME T HECABT N RIS/
Do I DARNRF AS AT MR E DO FIEM THD T2 | Bk BaV D 7a E IR SR 5, £ Dk
B, BEBOKSN EMEICBEIL, BMERRICI > TEBICEENEREI, H#Ep H B EHT 5,
Fo, PANF AL AT Chilla EFEEAL540 H O KB L2 2 I ME 2 [Bl&0 | H o Chilla |3
40°CZ# % & O Chilla 3-10CZ FE5 H 255,

FATIIE TIXT v Ok EIE @ pH L@~ L Ot Ha G e 1T ES L (Watanabe, 1993) , -8 pH
M 6.5 BB DHERDARITHR 2R EEEIEL, pH 8 7.0 B2 5 ERNDZEHLNIT/2 > TS (Lia,
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+ Watanabe Naohisa. 1993. Effects of Calcium Source Applied to Tea Field on the Soil and Nitrogen

Absorption of Tea Plant. Jpn,J,Soil Sci,Plant Nutr, 64. 134-140.

«Shiyu Lia, Haixia Lib, Changliang Yanga, Yandan Wanga, Hui Xuec, Yanfen Niud. 2016. Rates of soil
acidification in tea plantations and possible causes. Agriculture, Ecosystems and Environment. 60-66.
*Seki Yuji. 2013. World Soil / Tea Cultivation in Australia. Food watch Japan.
<https://www.foodwatch.jp/soilscience092>
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Effective utilization of dam volume sediment for the purpose of suppressing sediment production by recovering
vegetation cover

O 7R (HIRERY:  TAPRZERh , AT (IR
(OTakato Ogata (University of Miyazaki, Graduate school of Engineering), Mitsuteru Irie (Miyazaki University)
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Estimation of discharge in the alluvial fan for evaluating the potential for artificial groundwater
recharge in Balkh Afghanistan

Manizha SARWARY, Mitsuteru IRIE (University of Miyazaki)

1. Introduction and study area

Balkh province is located in the northern region of Afghanistan and is characterized by a semi-arid environment. which
means that the region receives low levels of rainfall, on average 200mm per year, and has limited water resources. The water
supply in Balkh province is mainly dependent on two sources, the Balkhab River, which has a snow-fed mountain river
regime, and groundwater. However, due to increasing demand and climate change, groundwater in the province has been
under pressure in recent years.

The alluvial deposits in the south of the province have the potential to recharge groundwater through inundation that
comes from the upstream snowmelt. However, most of the current flow is diffused on the alluvial fan and evaporates, which
reduces the effectiveness of recharging process. To enhance the efficiency of the recharge process the authors propose
regulating the inundation of the alluvial fan by using discontinuous levees to direct water to limited waterways and recharge
the groundwater. Fig.1 depicts proposed solution.

In this study as the first step, we attempted to estimate the amount of inflow into the alluvial fans, which is the boundary
condition for the flood simulation. Since direct estimation is not feasible due to the lack of observed discharge data, we used
the discharge data from the Balkhab River, which flows on the west side of the study area and has 5 hydrometeorological
stations for mesuaring discharge and climate parameters. We looked for a sub-basin of the Balkhab River Basin (BRB) that
has a similar seasonal variation of the snow cover ratio to the target catchments and estimated the amount of inflow into the

alluvial fans, based on the runoff from the sub-basin.

(@) (b)

oo

. a ; >

Fig 1. Diagram of the conditions before and after implementing the proposed improvement for groundwater recharge.
(2) Inundation in the alluvial fan without controlling structures under current condition
(b) Inundation on the alluvial controlled with discontinuous levees

2. Materials and methods:

In the study, we used a combination of remotely sensed data and
observed discharge data in the sub-basin of BRB to estimate water
discharge in the target catchments.

For this purpose, we obtained daily snow cover distribution data
for four years (2015-2018) with a 1km resolution from the National
Snow & Ice Data Center database. Next, we identified a potential

reference sub-basin between Pul-i-Baraq and Delmarogh stations that Fig 2. Study site
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is similar in climate patterns and source of snowmelt to the

— - — T- Catchment(1)

target catchments (Fig.2). Then, we used GIS modeling to ._ : T

s T Catchment(3)

—— R-Catehment

analyze the four years of daily snow cover area data for the

reference and each target catchment. We also calculated the

Snow cover Ratio(%)

ratio of the snow cover area to the total area of each

catchment. Fig.3 shows the seasonal fluctuation of the snow
Date(day)

cover ratio of each catchment in 2015. We figured that the

Fig 3.2015 S tio fluctuati
Balkhab river sub-basin has a similar fluctuation of the snow & now ratio fluctuation

cover ratio with the target catchments, with a correlation coefficient is 0.80.

Based on the similarity in snow ratio variation we assumed that the discharge of each target basin and the sub-basin of

BRB varies in proportion to the catchment area. Having said

60 7 1st T-Catchment
2nd T-Catchment
50 { oo 3rd T-Catchment

that, we estimated discharge in the target catchments using
the recorded discharge data (2015-2018) from the two

stations (Pul-i-Baraw and Delmarogh) in the sub-basin of

Discharge(m3/s)

BRB. This was done by finding the specific discharge

(discharge per unit area) in the reference sub-basin and

multiplying by the catchment area of each target catchment.

Time(day)

Fig 4. Daily discharge in the target catchments

3. Result and discussion:

The study successfully simulated the water flow in the targeted catchments. The result is presented in Figure 4, which
shows that the peak discharge occurs during the months of April, May, and June. The fact that the peak discharge occurs
during the months of April, May, and June we expect because Snowmelt typically peaks during the spring months, leading

to higher water inflow and discharge in the alluvial fans.
4. Conclusion:

Here we conducted a simulation of water inflow into three alluvial fans in Balkh province, based on observed discharge
data in the sub-basin of BRB with similar snow characteristic. The simulation results indicate that snowmelt is a significant
factor in the water inflow and discharge patterns of the alluvial fans, and catchments with similar snow cover trends are
likely to have similar discharge trends. However, other factors such as topography, temperature, and soil moisture can also
impact the trend of discharge.

The study findings can be used later for further investigations to deepen our understanding of water inflow and flood

simulation in alluvial fans.
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Mountainous Region Using the Soil and Water Assessment Tool: A Case Study in Northern Afghanistan, Hydrology,
8(1), 16, doi:10.3390/hydrology8010016.
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Examining the Coupled Effect of Diatomaceous Earth and Lime in Expansive Soil
ALEMSHET Bekele Tadesse, Y. FUKUBAYSHI, A. KOYAMA, D. SUETSUGU (University of Miyazaki)

1. Introduction

Due to many characteristics, such as low bearing and shear strength, low permeability, and high compressibility,
expansive soils are undesirable for geotechnical engineering structures such as road embankments. Furthermore, these soils
are considered problematic to civil engineering structures because of their moisture-sensitive behavior of swelling when
they absorb moisture and shrinkage when they lose moisture. Such characteristics are primarily developed due to the
influence of montmorillonite clay minerals, which exhibit water affinity.

Due to such characteristics, expansive soils become a huge technical problem and critical issue in road embankment
construction and are considered natural hazards and pose a massive challenge to geotechnical engineers and geologists. To
mitigate these problems and fulfill the engineering requirements of embankment structures, traditional additives such as
cement, lime, bitumen, and others such as fly ash, kiln dust, stone dust, sawdust, allum, slag, paper sludge ash have also been

used alone and in combination. However, the effect of diatomaceous earth a8 & ¥ . ) $

on expansive has not been studied well.

Diatomaceous earth (DE), as it is illustrated in Fig. 1, is characterized by
its high surface area, porosity, and low density. Also, DE has been used as a
road surfacing material due to its high silica content (Izevbekhai et al., 2021).
Since silica is a significant component of DE, this study assumed that it
would enhance the calcium silicate hydrate effect in the expansive soil-lime

matrix. Hence, this study examines the coupled use of Diatomaceous earth

10 .0pm

and hydrated lime to investigate the expansive soil's swelling potential,

swelling pressure, shear strength, and microstructure study. Fig. 1 SEM Image of Diatomaceous Farth

2. Materials and Methods: = —— e 7 = =

o @ Sample preparation of % ('- \e "

. . . O YES <2mm Particles /i $) Z
Yanaizu Expansive natural soil , A i \

|

|

|

v = 1O i Mixin r

(YES), Diatomaceous earth (DE), and [YES] TS 2 € Mellowing

|

|

|

|

|

|

o ¥

{ [HL] Molding Demolding

Compaction [

study. The expansive natural soil was Test for YES

hydrated lime (HL) are used in this b
s&'

screened through a 2mm sieve for
homogeneity of tests and specimen size. Fig. 2. Overall Sample Preparation Mechanism of Specimens
A standard compaction test was done per JGS0711, and 1.151g/cm3 MDD and 41% OMC were obtained for untreated soil
specimens. The sample preparation mechanism is shown in Fig. 2.

A modified oedometer-based swell-consolidation test as per ASTM D4546, direct shear test according to JGS0560,
Suction as per ASTM D5298, and microstructure tests for untreated and treated soil specimens. For swell consolidation and
suction test, samples were prepared using airdried soil (passing 2mm sieve) mixed with distilled water at optimum moisture
content adjusted based on initial airdried moisture content, homogenously mixed, and then wrapped in a container for 24hr
in a moisture-controlled room at a humidity above 60% and temperature about 24°C. After 24hr, the mixture was compacted
in a standard compaction mold according to the maximum dry density, and soil specimens were further extruded using a

consolidometer ring and trimmed carefully. Then the samples were used for a one-dimensional swell consolidation test.
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The designated percent dry soil mass of powder has been added to the moist soil mixture and homogeneously remixed
for the DE and HL-treated specimens. The DE-Soil and HL-Soil mixture was then compacted in the standard compaction
mold according to the maximum dry density of Yanaizu expansive soil and further extruded using a consolidometer ring
and trimmed. After three days of curing, a direct shear test was conducted to examine the strength improvement of Yanaizu
Expansive soil after DE, HL, and DE + HL addition. The sample preparation procedure is the same as the modified swell-
consolidation test. The dimensions of the soil specimen used for the swell-consolidation test, direct shear test, and suction
test are 60mm in diameter and 20mm high.

3. Result and discussion:

The study determines the swelling potential and
pressure of treated and untreated soils from the swell
consolidation test, and a noticeable one-dimensional (1D)

swell of yanaizu expansive soil and DE-treated soil

to-face association of the microparticles like a deck of
cards. However, to show more benefits of DE to improve
the expansive soil behavior, the study will further

investigate considering the bigger grain size of DE and

mixture is observed. The one-dimensional swell of DE- adding water absorptive additives.

treated soils was also enhanced, which might be the
influence of YES on the DE. However, HL-treated and
combined DE-HL-treated specimens 1D swell is very
low, which signifies the reduction in swelling. Also, the
required swelling pressure to keep the soil in a compacted
initial stress state of the coupled DE-HL-soil mixture

showed a significant reduction. Also, the study examines
soil micromorphology of untreated and treated expansive
soil using the Scanning Electron Micrography (SEM)

test; as we can see from Fig. 3, the untreated soil

microstructure  particle  arrangement  shows a

¢) YES+S%DE+4%HL (d) YES+4% HL
Fig. 3 SEM images of Untreated and Treated soil

flocculated/dispersed in edge-to-edge or edge-to-face
orientation. The treated soils with 5%DE, 4%HL, and
5%DE + 4% HL additives illustrate aggregation or face-

4. Conclusion:

Finally, it can be concluded that the coupled DE-HL and HL-treated soil specimens have good mechanical performance
in reducing the swelling behavior of the expansive soil and enhancing the shear strength. Also, the microstructural SEM test
signified that the micromorphology of the treated specimens showed a change in rearrangement from a flocculated
orientation to an agglomerated arrangement. However, DE alone requires further examination to utilize as a soil stabilizer.
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Water Cycle Modeling in Ambouli wadi, Djibouti

SRR, BRI, PRSP, EHIUEY
Haruka SHIBATA*, Shinji SUZUKI**, Fumio WATANABE**, Sawahiko SHIMADA**
* o FRUESE RS K EBE/Graduate School of Tokyo University of Agriculture
w0 PO EZE R Tokyo University of Agriculture

1. IU®ic
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1), EPERNRAEL, AR EOUMKEELZR T2 L03H 5. BEIRITHAE LT R ER TRk 8,
FROKRPIFEA LN L, BERD 98% 037 2 & L2 FKIZHE > T2 (JICA/NTCI, 2014).

#1 2000~2011 O 7FIHFE (DT FH) OFHEERNE (JICA/NTCI, 2014)
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BeME(mm) 143, 8 48 2 201. 4 90.7 207. 6 96 2 182. 5 33.8 66,5 33.5 55 5 88 8

7T IHREOKERT — F _N—RF, RSSO I RAL, AKE ORI EORMEE L TEY,
FHF—Z DL TOTMIIRETH S JICA/NTCI, 2014). AT, HATBKERS I 21— —
@ GETFLOWS ZFIfH L, it oKIEBRM AR+ 5 2 L2 AME L.

2. Hik
GETFLOWS |3, #\SHiEsEsEmT 7 7 uo— it E‘F> D20 4y5 1495 1R
THRERKIEERY I 2 L—F—Thb. — RIS HTK —

2DXyZaNORIEERTS

O, BUIISGHIRER, Dok - IEAPY, Htok, iAo DR g —
FHEVEFIRNT, 58S % SRS RAT, AT, a0 saonn
BRI 72 £ DIEH R B30 D HIBTIAES ) L 7 L3 | somsaomamsiss
fE S 2 b —g V& R[REE T 5. G.ETFLOW‘S
N S ° - S KPR AL -2 ETWOME, &R

€ 1 ORI, SN AR ) Ak, RIS
DVEEEFFNAT O LERD B, 1 GETFLOWS #3473 372N 7 n—F r— k
3. GETFLOWS %%??Té @'fﬁ 16.26 km

3—1 MR OWT ] gy

TIOVEINT T ) MO AR DO —FR (E 6.26 km, 4% 16.26 km) %
figbriEsk & Lz (1X12).  AFEMFEEREIT 150~200 mm, +HHigiE05E E
T TH Y, FFORT I TR EDIRAK, a4, WHERERIRRLS
N5, WEE, EHESREOZNC, B L2, O TRBICE
ETDHME R LRAE7R ETH D (Tosaka et al., 2022).

3—2 SFEETOMER -« JBIEAS
ST ORI TR <7 5 (AreGIS) &V 7=, Pk FRNE
EICKADE T 0 7T A EFATL, ElEntr X —KRA Uk, = '
— =R REN) — Y a3 ANIENENREE R A G L, B 2 FEATREIK
—R A v MEBME T —%, a—F—KA v MRS T — %,
U=y a VM T A e ER RS D03, ABFIETIIE 2 ORBHE T — & EMIEEET — % 250
NG
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3—3 P10 3 tkotfk #2 KU DUCHEATE T —H

BB —RA L, A—F R U PR =Y 3 DR
WS BIEEBOBANTI SN CSV 7 7 AV ETtis, HEERET EAEDEE T4
7 ) a =035 [GetflowsToolbox | ZFIF LT 3 Witk

JAXA #2LB (ALOS)

AW3D5 m FHREH IR

ESAENTHEME K& - HEEVAEE

FERAER L. K8 - #5525 - R EBOREERE - AESHO
BE (BT VA NS - B - EIEHEINEER) (38R (2021) HHET 5
DHLOESR U, M LA Y—IiX, 7 oS0 BIcHEERE
NHHZ e L, THRAREERIL, 2THE L.

Sentinel-2

TIFRARY b LA A= % 13band

20229827 H

60 4

3—4 GETFLOWS TOfi#tr 0 |

iRk L7 8 oot 7% 76ic GETFLOWS 24T L72. A 4|
WRSECIR LRI - 78, W, Rty svoeke T fl
IEANIL, D% b LRI I AT 5 8T, £

ArRMELZROD ZEHHIEL L2, BrHmESIL, 8
EINT-#HELOROTETH Y, HEHIFIAL, FikE - -
0)5%J:ﬁ!%2%@i&)§b4?—%ﬂ:’,j}‘?‘éi5§£ﬁ§bf: 18 28 3A 47 5H 6H 7R 8A 98
e S ARNRERE LT 2020 £ 12 27 F HFnE CTBUH X3 202040 H BN E
En=bo (M3) &, EHETHEIC0.84 mm BEOE-b0FHEL, EWAHERL-.

i
15}

o

4. HEFR
ERROBENELZ S22 2 L— g U TORFRITTRIL, WO G - 72 ICHENE 2 55
TR TE T (K4). EHOBRREOLA, K HiEIIA# I8 T\-o7 (K5).

5.00E-06

4.00E-06

(m*/s)

3.00E-06

8

6 2.00E-06

2 1.00E-06

2 0.00E+00 + *> T - - T )
L 0 2 4 6 8 10 12

0

BEZFy 7 (AZE)
w @ w w o

HEFREREmYs)

HETFRIE

X 4 2020 FRERENE A S M S 7481 R & X5 3 0.84 mm [ 5H7-35E O

5. £&9H

FEEROREREZ KBS ET22 I 2 b—y a3 T, RO O & o 72 A ISR X DT DR TX,
EROBREDEA, BAHRMETABIIEZ TV o7z, MEDIRED A —F —NRE L Bip>TEY,
ZOFRENZDOW TSR OMETH S, GETFLOWS T, THRH - #78, MR, HEE#RE 3k
AL, 2 Et SRR - 2RI EZ 325 2 & T, B TrofzmnsitaEz ko s 2 Ln
TEBZ ENmmoTz.

6. BIHCHEk

gk KR (2020) @ 7T - 7 r UEKIRICIT D RBOKTEERAIT & KEIREBZEIT 2 0F%E,  Fn 2
RO HE R

Hiroyuki TOSAKA, Aurelien HAZART, Toru YORITATE, SergioAzael MAY CUEVAS, Sawahiko
SHIMADA, Yasuhiro NAKANISHI, FadoumoA. MALOW (2022) :Water resources modeling
of the Ali Faren catchment in the Ambouli watershed, Djibouti, )iHEAF%E/32 % (2022) S =

MNTATEAE NERS W /ktE (JICA), NTC A % —F v a F/UERStt (2014) (Y7 FRefoerURE
WHESEBRRE R T 0 27 7 7 A F L LAR— b
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DI FHNERRBD R FORRERE

Evaporation characteristics in the southern desert region of the Republic of Djibouti

BHAR—*, SaARMIA* , FHESCHE
Taichi KURAMITSU , Shinji SUZUKI , Fumio WATANABE
* L R FER YK Pi/Graduate School of Tokyo University of Agriculture
o R ZE K/ Tokyo University of Agriculture

1. X C®IZ

AMEORB M TH L7 FHfEL, 77V DDA LREEN 2 N E T DR CH 5720,
JEREICRENFREE T, AREIEELRMETH L, £ 2 TBINIE. BOLEUE 2K 5 72D R FER I
EHEDTNDN, KINKOEERERD 1 DThLAEFEOFRITITLE AL, ZOHB & LTLF
A3 L C BRI AU I AR 7o IR E IATERR S L2\ 2 Lo, BB ATERR S5 72 EIc ko T, il
EAEE LN DT D, 2 2 CABZE T, LRI OBLE b ERBNOAER T 7 v 7 A &R,
QU7 FEFEMEMP BT ORFERE, OQUMBOEREEZHONCT DL L, AL LT,
2. HIRE I

B & X, TRV ARFIC LY HERES D TO S HEICTE
2B OKRPAGEE 2BV TR SN D, EFICHNTZETH
5. WA D L AR R NICBEN L, KIXEE ;
W% KRR BAR B e VBB 5 72 0 AT VN S < 725 (1 1), R 1 SZIRIET AR O - R H 75 7
3. B S0 ] H AR L

CITFEEBD I NF < L EFBSEME Lz, ZOMBIINEBEICH Y, HEIEER - TH 5,
2014 AR U7 HHOKS B & iR T — # 2 VTR R 2 HE Lz, BB BT E N HEES 5 en
OREM, HEFHFRmEE S RE 5 cn OMIEOFEEE A7,

4. REFIEAFREL L AR DR e

TEEDRIEF IR LT & TEBOKOBENIREFNE KR &K EKILHAREICHE D L 91278 D,
Z DOKRBEORENZENT D HHEK G EORTUEZ KD, fE DR E 237z,

4—1 FEFIFEKRERER

MEZ 2 DICEIN 2 BRI R T ICxt G T2 e L, BE S, 20%, KEEEZFIH
LCEAPEK LTz, HEARK TH, 78384 48(11) . 120(to) . 124 (ts) ., 148 (t,) BrRfkGE: S8, KRB
TH. BT EEHOREOE mm HAL CHEA T2 Ul U CIFRZEE CEKELZ R | LR %
T U TG KRICHE T D & LI, BTN R T —FRIETROIZAKGEERBR D AR T > v
YL ERDTZ, ZHHDOREIC K Y TEOREFE KR K (@), em/s) ZB4)11(1999) D FHETRD I,
ZORER, RGO KFT v v (¢, MPa) & A Efnd KR OBRX =5 Gl ),

K(¢) 40X 10-11¢-1.521 (;—cﬁ 1)

ok
"ﬁ
R

4—2 BEBOKBRIEST

BRI (124 R 1%) OIR S HOKAERES iz =3 (K 2),
FIEK 20 mm FTRE RKAKEARNTE TV e, ZHEkz
KN TR OTREH 20 mm 22 H IR F TIH L TW e Z & &7,
e BAREKEOBEHIZIE (KX 3) MW,

FKIRSEE (kPa)
10

X 2 -l & KR RUE AR
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A
Py = DPyo " €RT (= 2)

Z AT, pe 1EKRFEERIE (kPa), pyo (FAIFNKZARILE (kPa), ¢ 1IKKRT > v /L (MPa), R 13KERDOZILE
B, T IXHIE K) Th 5,

4—3 EBEREIC X D RARE OHEE g[ - st s
IR 72 BERMBE D KA % 30 B 7200, REARG K RE & g | | oo '
BUERE L [FIRR DI T % BB L RK OYEBAREL %L :
DEMRZRDTZ (K 4), TIEARGEOWRD IR § :
M LTV B MRS EE TS L, RREAR (0 E, L
(m®/m®) 2349 0. 15 m*/m® DI, W/IMEL 78TV, 2o = o — c'.m — — -

R/ MELE A BRI AR D FIRMEZ R L, 107 em/s DA X ARBRE A m?/m’)

v WA= 7
— BTt HOED ZOERERMETHY . T L B 3 13K & IREUREL
DN SUVMEFE S KR CIIHRE N S VTV D & & 2 72, Il JEBURE O BT L T oXE FHv iz,

D(6) = K(8) =% 3

T 2Ty DOO) IIEHURE (en?/s), K (0) I ARRFIBALRE (cn/s), d o /d 0 oA R MR OB X (cm) T
%,
5. KEBEKILR 7 7 v 7 ADEEL

IR OB R OMRIEE KERH SN R o727z, xf
ST 35\ THERMI A & 72 % HHEA S B8 % WA
L7, 1FEZBELTH .4 cmn OB S, &
VR F ASE< & IR & S BAA B S (1 5),

2 LT, 2014 SEDRHGIIC 51 7 WARIE P O AR °'°\¢ FEEEEE R
W75y AEFHE LI L 2 A, ERRBRENERRE S T
60 mm FREE 1N | AULK LA L Ao To, Z AU IR A B4 5 FEARfE T & ORER AL

2.5 4

g
=
L

FEi5%91.4 cm

i

=
w
L

BZIRBDE E (cm)
s

o
«n

O
AN
S P

z§%<ﬁ< BT TH 0.1 nn/d FEDEF DG 2] swmER:s2mmy

O TWERDThH Y, FEPLOKEREMEE §,] oo
ﬁxe U= Bk e 8 B 2 b= (R 6), —H T, E o
2023 4 2 HO U7 FHNIZE W T, BT H Z2 b 74358 :: ‘|N u}
BERBREOREEAMR T2 b, KINZITE °\ N l\» NN
GRAMAD & LAY RERERHOTERNME & F S \l St
EZ DD, S 51T, BFOEEN RO TR S B 6 A 4 D S & AT

LSRR L DBMRAE TR L Z AR ADOHENH Y | #ENE R UTEREEINNES LS D T b
Dotz (p<0. 05),

6. PR

T 7 F RO BEHAT TIX, HEORERFEAKREDY 101 em/s A= — LD H/NIWVRE, FE A
LT\, S5HIC, 14EE2E L TUES T 1.4 cm OFMEBETER L TH Y, TOES OB RAHKIE
I LT & BRI N7, KU L i, A ENFERERNEZ LR  KICAIA L RoT,
ZOERE LT, FENDOKERILEE FIRE U Rk oG85 2 bz, £z, KR&H»
DUERE B S KNSR DL LER S H L EZ BiILD,
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BSC #k L TIEDMMERD AT LAKEHIFIZIRICDONT

Growth of microalgae and prevention of water erosion related to BSC greening method

VERSRAE™, PEESCIE™ ™, AR ™", FAACHAp**
Ayaka NISHIMURA®*, Fumio WATANABE™**, Shinji SUZUKI**, Souhei MATSUMOTOQO™***
* U B R KRR/ Graduate school of Tokyo University of Agriculture, ** @ HUR 3R
/Tokyo University of Agriculture, *** : 7%k /Ibaraki Prefecture

1R

RGN 72 B DS [E CUIEX R HIBAFS T & » T A LAY Ze Rt Q&) S S 00970, 1A OXFR TH
X, HFABIE T E%A T Lo 2 BEMNMAEL, ZOPTHLEA T LT Lo Tk 8125y
ot e LT E &M & L, SBREORBE(E~OX R B IIFFS LT 5,

ZOX D TR T, AL LiEDO—> L LT BSC LiEA A% &7, BSC (Biological Soil Crust, LA T
BSC) &, SRIREEH, i, A, ROV E0siR i O R0 H A K O TIRRCT 5 188
WAEMOan=—DZ LT, MABBEZRITBHEINHLLEINTND, L, EBZZOBSC Tik
ZHT LB T, BN L > THIIABT O L DX PR I TE Y . £ ORKAIE 8K &2
WELTNWD EEZLN TV DB BRE N STy, E72, BSCIZIIAKBIHIIENRH D Z &
MHERINTWAN, ZOKERFEIZOWTHHo RN Thit T,

F ZCARIFE T, F3BSC OYIHIEBEEIZ ST BSC OB & HHEK S BOBIRICE B Lk
AE L7z, F72 BSC X HEEOKEIMHNZ G 2 2N FIZ OV T HRE LT,

2. ERG &

(1) #IHIKSAS BSC DAEBIZKIET M

BSC DEfE & HHIK G EDBRIZOWTIRF 21T o 72, RERO HEIZEMEORLR D “ > 115
T, ZhEnELCIR, B BED QIR R 2 v, BE3Eiricid 1/10,000a U 7 xov
Ry bERAV, LEEZ 10ecm & LTRE L, £72. KOS HEpFEE2Z 2 1.8, 2.0,

2.4, 3.0, 3.2T D5DITHEL, TN H% 3 Ol L CTH AR v MIBEEEEZ 8 L=, BAitkid,
Ry NOBEEZFHIIL T, 20D LIe&SOKEMET 52 & TRy ho Ky EEZ —EIZL
77

(2) NIMM¥EE 4 Av72 BSC K& 1IEDFiEt

THEICEGR L7z BSC IS K2 K EBIMHIZIRIZ OV T 57N Eoio§ &g
F % T BRI BSC AR S AU K & IO XK
OERUER LTZ, —oOORBM: (50, 14m, K50, 64m, A
0.38m) DHFRAET 7 UM TXEID . A HEBSCK, &9 -
FaRRHIX & Uiz, F70 NTRRERF I, 3B T 6
O TP R A FHIIT 572500 FL—2o5q 7 % L ‘e
BRI PRI (R D). e, KSBRICI BB ETIHRAEE  (aament 0
(DIK-60008-1 KEZFMbL T ¥4 &2 H -, —— a

Fo. NTHERIZ A ST b & ORBI A 10° 1 ATReRTEBREBERE
T, BERNSREEIX 40mm/h 28808 Lo, WIEHE X, R\EpiHKE, THENPEPKEZ 22 uRsaE 2

o
.
vt
o
ot
o

-60 -



SRR L7z, B O &I, SRR L RERI K E PR ST, B L RO E A FH
L7,
L REVEBE

(1) WIS 2 BSC DAEBIZRITTHE « 5 SDKSSM L HPEDEVD BSC DEEIT £l
WETDHPRFEL, IRO K D722 ERH LN -T2, ﬁ%iké‘ﬁ
+ &bz, KL PFL8 DR v M BSC OEBEEN MR S 4L, /K
FENPZNNEEBSCNELSERT D LN mnotz, Bl K
IEAE pF2. 0 DR v hTH BSC DEL PSR SNz, BE 1T,
2022 4 11 H 10 HRF R CTORE L) OFR Yy FOFET, N3 L‘_ \
pF1.8, AW pF2. 4 DRy FOEHETHD, GE 11D, KR 3E11%C®¥&km
D2\ pFL. 8 DR > hDJ7T BSC DNAFIFAIZE KL L T\ D Z L PR TE T,

(2) AREBIMFIZFIZONT @ BSC BB SN HEX & X 2 el U=, N TRERBMG 5%
TR = oFEmmHEOL/L L, BB Z & 0 TERNSEKEOENEX 2 LK 3 IZENFIRL
7o Fo. XA FRGERRZ O HERTCEOELIZ OV TR LT, BSC X Tk, #HiX & g L TF*
RN 16%384 L, NIRRT 10%EEML., S5 HERTEEIX 1/8ICED Lz, 20Xk

(2. BSC RXIFARHPKIT RS U CTRKEMBIZIRNARE K R0 D ZEBRRALNI -T2,

25

~N
o
N
o
|

E 15 E AR [ | A
ﬁ " AR . u @ B mBSC | . .
= mBSC A m & 10 ., =
g s A = @ 5 .‘ =
# A = H a"
0 n : . . 0 - : : . . ,
0 20 40 60 80 100 120 0 20 40 60 80 100 120
B (%) B (9)
X2 fRiBRHEZEoREREEDOEL X 3 PaEEEE & o HERNTEKEOE/L
4. FL®
AAFZETIL, BSC OFIHIAEFIZIIT D K ED 4
L BSC DARIEIRIC OV TREE LT, 20 ﬁ3 L N
1 A
R, MHAEBICIO TR EA LU ME & BSC A3 b2 mese .
LTI L F 77 BSC OBSREEN BT/ L e A o m =
[]
AR A RS D 2k M@M shiz T e e % 10
A%, WK OEVIC L D RECEF AT — BRI (5)
ORI D BSC @%ﬁﬁvkﬁ%‘ IZH 2 B8 M4 ZBEERITLEoTEFETCEOE(I

RREEL TWE T2y, 7Zeds, ARBFFRIC WA
HOBMIT, AL ERRAE DIt SN Z L 2L, 22 ICE#HOBREET,
23 3CER
CHTH I - AF B - 70 ST - fEUk EER (2020) : BOERIEZ 20 0 i fRE TOMREREM, dbiE AR
&=, EEMMINS, TEEMCET D TP HiimsamEs, Faki 3142 H

BYIEN - TARBIGEHET TRVE BRAFGE 7 L — 77 (2017) @ TSR A TR H L 72 BRERIC & LW KRR B LB ORI,
% 29 AR R R BN AR A AT RO R R SRR, A AT E RS
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