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Trends in Extension of Japanese Enterprises in Africa: Impact of TICAD 6 and Perspective of post-TICAD 7
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Takahiro Morio (University of Tsukuba)
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Comparison of methods to produce fermented mare's milk in Inner Mongolia, China: 1930s-40s and today
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Present situation of vegetable cultivation and soil properties in Nianyes, Senegal
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Yuichi ISHIKAWA (Akita Prefectural Univesrity, APU), Yoshio FUKAI (Earth & Human Corporation),
Satoshi WAKAMIYA (APU), Nanae HOSOKAWA (APU), Atushi HAYAKAWA (APU),
and Tadashi TAKAHASHI (APU)
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APEEFAATH SHEP 7 v/ NOEEEZED TV D, AEEMARE~DA V¥ B a—0fi5, SHEP
TaYx 7 MOFKRIC LD ERRSCESES, O BB AN N DAEAED TV D, — T,
TIERIFITIREEE OFEDMTHOI T D DBURITIEFIZE S CHEXROME N H D Z & REMAKITE
TRDHK) T0% TERSTCHDORED 8 5 & 75 2 TO D DSFHEMZRIR AL AU TR0,

3. BIHERA & HiEEY bt

2019 4= 9 H 21,22 HIZ= A XN 4 £ A~D Z0 | FHERRI L FE HEEUR 2RI L 72(K 1),
HEIZONWTIT AASOEEI T AL IZEIET L 0 — 72 B b2 E 2 08T L7236 1),

3.1 4% A (Mboro Total £1)

HFKAL 1Tm, #IFKZ R 7T A B RE EROBG~EHEK L T 5, EHIEFEIL 4-5ha/2 K,
fOIRERMS & el L T4 70 ADOMEIXRAFTH L, BENOEWEG LB SN, FERETE
B(A-1) & A7 FHEIFHA-21350E m 1T EOHRECH 528, A2 TIITAMMOERBNIEF 1L LE LR
molz, TDOTDA 4 AR E(CEC) LN TR & 72 o 7,

3.2 %7 B (Diogo )

HIFKAL 12m, R 7 TOL A EFIFEE A LRECTh -T2, Fv o S B D Tli~1 7 e ¥
¥ F AL MTEDEAKRIMTON TN, KRR « HIRETH L TWD7eHh, RO ET & &b
ICHEOEREN L O Tz, v~ FiEEHI(B-2) TIRUHER OXI) 0 B2 W THEDMTOI TR Y . Ay
OHFEIRE STV,

3.3 7% C (Beer #)

EEHE Tl PR KT D70 I S OREAR, FO LT A4 L+ FMC-2), FIGIZTA L+ F~ |k

(C-D, EBITEET b~ MOV Y A E, TEWEFE: LD LD ITET — VIO S C oA & B2 41



HEDETZE OFIEEITo T, B3 - BB b HEVMHHL TR T, HEROEIHE D
K ch o7,

3.4 %7 D (Ndieguene 1)

MO THEPWE TH LD LI LT, KN WTHEThH o7, 2O THEORIEME: - HHEEI b
AR < HEFF S LT e, FAERFIA 7 7 2385 L Qs BANEZE ORAKEEZFIH L Ta 2 OFdE%
1To T e, BEITZEALHEHIN TEOTHEDELNE LU,

4. T

SHEP 7'u Y=/ FORBICLY , AEFEMENEE UIRE - BIAEZE L CTHATE 2BFE N ALK
. 5372 EROBRA TE TRV MR TE 72, BRERIC OV TR EE O ED S DN
FETHY . ZOTDICHIEHRBRIENANETH S L EZ b, HEEEEMIER A O R E &
% T, TEEEHNEYLEMEOBENNIRE B2 52 TV Z EAVRB SN, THEEHOBEZIZ L
LA ESRIIRE N AW SRS,

7‘ B —) pr
=77 L E b AN
y e SRR e =5E
s Pout B3 “(naba Khombole 2,¢
INn— Foret de Thies
T oy s [ Bambe
AL Vove = P
] 50km .
B 1. R A NVER KO= A HIX - FAHEOACE (T A)
7% 1. PTG — k) TR b
REM S PEHEY pH(H,0) pH(KCI) EC P,0; CEC THaPECa  ASHMEK Mg ZHEiENa
mS-s? mg-lOOg’1 cmolc-kg1 cmolc-kg1 cmolc-kg’1 cmolc-kg’1 cmolc-kg'1
A-1 &R 7.05 6.41 3.62 4.05 3.23 14.4 1.33 1.52 5.02
A-2 E 4.93 4.11 335 6.55 50.0 6.79 1.36 1.24 3.55
B-1 ¥ v oy YNUER 3.78 3.54 231 0.632 43.8 25.1 1.78 5.64 8.62
B-2 F Yy 6.72 6.34 5.48 13.5 3.79 16.3 1.05 1.31 3.21
C-1 k< b 7.32 6.70 4.30 7.03 5.22 22.0 3.60 5.55 11.8
C-2 Itk 7.14 6.14 5.24 7.87 10.7 17.1 0.300 1.14 N.D.
D E 7.97 7.48 303 18.9 30.7 25.3 2.11 6.22 5.02

FH O EC 1 I HEESEE Q5 AdhH). CEC X551 4 v 2cHizs B(Cation Exchange Capacity)
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Cultivation experiments with stone multi and local stirring tillage

EIHER GRRBEERTFEIGRE) . BFEA (RIRKT) . AE O /0 —F HH#EE 702
Masataka Jitsuno (Tokyo Univ. of Agriculture), Takahisa Jitsuno (Osaka Univ.),
Kaoru Hamabe (Solar Desalination Agriculture)

1. W

RS« PRI CIIR IR TE KT R, IRETY A —F—n—RZA |k DRR h—rw)L
T D7p EAREANFIAT 2 FENRESNTE T, LovL, KEHRMICED TH EEIZBO TR
MR BEE T UICT 5 2 &3z - Pl CIIa 2 & 1EE 2720, 2011 ARICE B TR
FEMHNIRODH DA N—r~ NV F L B OREBE D /T 2 RPTHE D ARERE A G DT 5 kAR
R U723, WEEE, RATHE O AREREZ IS LT WP O ACET LIS FER 1T o 72, SRNEZE DK
BB O L FER B WET D,

2. JRFTHREREED A

JHETHE D AAREREIX 1996 FEICHE S N K-> TRHOMEEZX] Y iAteZ T B 7~ F & LTHIA
U, ABEREMERF LN DRISE 21T 9 HiE L LTHREIN TN D, T OFEIEZAHT O 2% 0 T
D AFTEEN ) AR5 Z E DN RTRECTH D, Z DRI 5 AREHE T AT MOE FICHERZ1ED Z &
TYEHOREFHS L, MR L 1K OB ERET D Z LN TED LEZ LN TS, RFTHED AREEITS
TH 720, A b=~ A FZHNOREETHIROIEHT N AEETH S, RFTHE D AFSHE TIXEEMEF D
FEFERAAT - TEI2D, HIF ORI « H s COFEE 25 2 T BRI OV EY TIT > T2 5B R0
TIERWInEFE X T, TORRICE R X R ELFIET D720, ZIVETOLHO X 5 IR AR S 524/
ZHART D 1= OITHE 2 AT ER D T A 18R 2 HFRUCE T L-, FA R > ATh s, SmlEA k
— N TFOEORAE LTATRES 2L HE AV, MEZIET 572 0OIZR > — b 287z,

3. HEER
A b= VT & RETHEEE O ADKAE DR ERGEET D T OICHIE FER AT o 7o, A LU NIRRT,
(1) Mz

Gt RO SER T A S v o S A BORGRAE PT A HYs

HARE : 2018 4F 11 H 27 H~20194£ 6 H 2 H

HE )« X~ % ¥

FERRFRE 2.83mm TIRIAIEE A R v 7 2 500 (575K % 18 2 [l

(2) FEBIE

D2018 - 11 A 27 HIZA h—2 < VT RO A T oo Kl & | P RK E LTHED ABBIZ L 0 #f
7 20cm £ CaHHE D AZTToT- K& HE Lz,

Q@A b=~ VT R O VXTI D ARHCA— A CTEEZRD H L, HESE OO RIGES
NTWOEPREE R T4 101 TIRETHORE LTz, SRXICH LRI 2 8o Lz, PR — T
TEREEOYLARE AL, Lo BN RICE~ XX O 2T Lz, EHOMMREIZA h—r~ LT )5
FHREERE S AKX, HRKE BT 20em & Lo, R, EREIEA b—r~ TR > AX T 84
R, XIRIXT 24 k& 72 o0, EREZR OB 2K 11TRT,

QEMED D 5 H OULHE F T KB CHEEREOFIRIIATOT, A b=~ /LT JRFHEERE 5 Al X 35E e
LOROBE BT o7,

@6 A 2 HIZIHER, FREIZBDNTZIEDE Y EIROES A L L, AEEOWEEITo72, 20D
g% Tukey O—JBLE BT THEEHLER AT > 72,



1. EREROERF(E « X b= = FIRFMER O AKX, A Bl AT K D35IX)

(3) MERBIUOBLE

B X XOREEFEBR AT TRER, A b—2~ L F B O AT BRI LT 1%KETHE
IRRER AR LTz, SEBETIE, R b=~ VTRt o AXKIE 126.4g, xI4:X1T 52.7g Th o7z, IX
HER D 2R X 2 1T,

COEITENHIEERE LT, A P—=U < FICE DA LIS L, RMICRIB SN L&
265, MEXCIIHERENTHREL TWD I E LR TE T, L L, SEIOFEERITEIKEES
Hifb DL U TIBERIBEN RN D Tholo/e®d, K VHEKEZIRS L THEEROFER & 72 2 TR
ThHY, SHOBERVETH D, TOTDII~A TN KDEERFEKREITO LR ERBEZOLND,

250 4

200 | aﬁé - Fi9+sD
- TFi4SE
% 150 | BT
g s
e 195D
M 100 | b
4H
50 -
0 :
A= ILFREERHE S AKX FOEAES
JRETIEEERE 5 UK MEHZFLT 7w FETEEES Y

X 2. UHEMDOKE S DERE) EFFHLEORERGR)

4. FL&0
SRIDOFIEFRD D A b=~ VF R O AR O MK L THEREZ R LD, 1FETR
(CFRIDRD L8 b HL0T, LVMBFEL TR ZITAL L) ICHBEBLETH D,

51 SCHk

D AeHEA, SEEAE, REC, SRS, PR, EEEQR010) 1 U —H — e R T g T O
KEFEIZ DWW T O T A BT TOEGFIRGT © R U D8 RISl 72 Rz 35 1T 2 "8 72 9O HEE s
AT KO AREME, B AWEEAEE 20(3), 151-158

2) EfE 1, SR UG, B SUHE, B #E, mEtk BEL, db EA, SRE ARRH2010): Y bo HE
Bla& 2 5, KRBT 54(6), 1-29

3) Masataka JITSUNO, Kiyoshi TAJIMA, Masayoshi KATO, Nariaki TOYODA, Noe Velazquez LOPEZ,
Eiichiro SAKAGUCHI, Jyunya TATSUNO (2012): The Possibiliy of Adapt the Shaft Tillage Cultivation
Method to Arid Land Farming, H AV E5EE 22(1), 341-344

4) Tajima, K, Tamaki, K, Tatsuno, J., Kato, M., Inagaki, T. (1996): A study on the shaft tillage cultivation
system for an agricultural robot, AgEng'96 MADRID; paper 96A-101.
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Water Resources Survey in Dikhil Region, Djibouti.

EARER 1, ZRME T 2, Dayah Aden3, $iARfHIR 4, P SCHE 4
QR ERZERF R AR R IR, 2RRERY: [EEE
3V FHRNERZE - KPER - BGE - MBHEEIE . A AULRFERY HlEREERIE EPEBREE TR
Ryota Suzukil, Syuhei Saito2, Dayah Aden3, Shinji Suzuki4, Fumio Watanabe#
(*Department of Agricultural Engineering, Graduate School of Tokyo University of Agriculture.
2Postdoctoral Researcher of Tokyo University of Agriculture.
3Ministry of Agriculture, Fisheries, Livestock and Marine Resources, Republic of Djibouti
4Department of Bioproduction and Environment Engineering,
Faculty of Regional Environment Science, Tokyo University of Agriculture.)

1. IZLBHIC

W7 7V A OHEO A Y DIIALES 5 27 FHmE N,

I—a N T VT 2R SHIBARICHERERZ THD,  FRn
BRI R T—F2VWE] LMFTh, FEaRin Efﬁ?ﬁ!ﬁiw g
50 C. FME/KE 150 mm LL T & 828 128 LT\ D, ' Wetoocures
AR 100 HATH Y, RKENFE LT LT 50 .
WRNED TN D, REOKERO KGR, H52FH
LM FKIIIE L TR Y . AIEHKRLEEOIMAKE L
TR SN TN D, R3EE & ERES SRR ERE (FAO) | N ,
DOEY AT, REOKER~ » T EREI TS, L , 3 i
MU G, 1ZEAEDERD 20 FLLEFFH I TV
Wb, YEFONERE R ECARI A OB L2 B E 2 THF
ERFTHVEND D, A% T AIFREOHEE %
BT HEOICEH, KER~ Yy TOEFNLETHDL EEZ
T3, =
ARFZECI Dikhil Hisk 2 k4 ARt~ v 72 g L, B 1YTFHREOSKR L KRR~ v 7
BIEOF HRILIZ DWW T L7z,

2. ik

2-1. FAEXGHDOFRE

Dikhil fi%&¢e Hanle £2/k3% (1,906 km2) 127 FORIEENCE 203> TH Y . RERKKOEKKT
b D, LU, i ez ihd 2 2 8137 7 v A EREECTH D720, /IMEKIEEZ x5 & L=, ASTER
GDEM (30 m 43fihe) ZHuS L=, GIS ¥ 7 b TArcMap]| OfftTY —/ % HWT, /INMEKISFE D
21T -72 (K1 OBV IESN TV DEK) . AMFZETIE Dikhil i 2 & A 77Zm RO/ MEKIE (Hanle %
ALK 453D 1) %, KEP~ v T ESEBINEERT— A ZFH U OMEKEOH T, Rk E#H
L7,

2-2. AEHiE

AR T2 T N T OISR DOEIEZ eTrex 30 (GARMIN #) v THEFH] \
iR (WGS1987) THAE & ffm A sk L7z, siAHAIZIW T, AR OWR @
L

WMEERICEE R RE L, £z, T OKNMNIZZM THORSHHET 5
72012, HEEMTTEBRZHWT, #EREmNS 0K 2R LT (K2), K
BEHET D012, H7, FBiitkzEK L, LAQUAtwin EC-33B, pH-22B
(HORIBA #1) MW\ C. & LB TIcBiT 2 EXUER L pH 2|
E LT, 2 HF/KALAIE OBEE R




3. %
79@?%?%5%%ﬂ%$%\$ﬁk3
OOHIR T, 18 rETEFAEL (& 1),
B~ v ZIEEH SO D BEE T, %Fﬁ
DEFENKEETH - 7228, [ERNSEEAL
Z eI R T AL Z LR,
TOROFHY (ID:4) < 17 #FF
DHH, 11 #AFIC, R 7TRREINLTEY
2 IR T D T ORCRE VW BT
7o 1217 7 FTD 5 6, 8 7 B3 KER~ B imestisetspoi

®  WaterResource

RIS TR LY, Fiaffge L it | i .
P95 Z E3Hki=, D193 (ID: 6) 1%, /K ) '
G~ > Gt En T LoD, Ly |k = 3 j(%ﬁv /7“&/]\%7}(1@2?‘]@%&1/7‘_%7?
R IR USR PO T INFEEL, HIROERIIEH L CnenZ EnghoTz, 2 2 CTOATRHK
ELTOKIL, VOERERERD Z & TAFT LN, HOWIEOHFZFIH L TWDATREMER H 5,

K U= o IV OKE BT 4GS, pH 1L 6.5~8.5 DIHENTH S Z Lavbny, AiFHAKE LT
WIE/MEZ R L= (WHO, 2017), EC % 0.53 ~ 3.20 mS/cm O#iJH CTHER L TV 7=,

# 1 FAEMHRICBITSEBRFER

N4 1718
124 He.

B Jm  HFK KE Rr7n .

ID %A RE BE (m) (m) pH EC (mS/cm)  HE

1 - 42.22935 11.26959 — - 7.1 1.09 B 2013 ICHANRE

2 - 42.22385 11.28630 292 — 6.8 1.37 ) 2018FICH I T T ETHAHRE

3 D18 42.22310 11.28338 295 — 6.5 1.57 B

4 - 42.22392  11.28567 289 1.00 6.6 0.53 7Y DOHRDFEY

5 - 42.30965 11.17300 396 — 7.1 0.89 =] 201452 T— R AHTER

6 D193 42.30793 11.16829 372 1.50 7.1 2.70 FERINTLAL

7T - 42.30785 11.16723 371 0.50 6.6 1.80 7Y DR DRRK

8 D274 4237337 11.10610 — 0.90 6.3 3.20 ) JICARRIE

9 D172 42.37567 11.10825 478 0.85 6.7 1.45 ] REERETo>TWD

10 D170 42.37750 11.10725 480 2.50 6.8 1.33 fERINTL AW

11 D169 42.37803 11.10683 476 1.00 6.6 1.14

12 - 42.37733  11.09928 489 10.00 — — D273:E< DHFED

13 - 42.37733 11.09922 488 8.30 6.4 1.53 =] D273 DHFOD

14 D272 42.37912 11.09755 485 20.00 — — =] BRI

15 D162 42.38122 11.09682 488 4.10 6.8 1.36 ]

16 - 42.39423 11.08913 497 0.50 6.8 0.82 7Y DARDKRFK

17 - 42.39557 11.08875 500 0.50 6.7 0.94 =) TYDRDHEF

18 - 42.39803 11.08983 504 0.50 6.6 0.59 =] 7T D DR
4. &0

K&~ v T OEFOTZOIZEF 18 7 OIS AT LIZHER, #9270 1 DML THIZ 221G WA 1S
52 EMmMRT, A TRIKZRS RFEOHFTITIE, R TPREE I TN S, KEFR~ » 725
E VARV 75 B RERS FAO 2MERE L TORWERIEZ < H 2 LB X B, 4%ROFIE DK
BIROEIOT=OIZIE, BN kG e B 2 HR L LERH H & EZ D,

AFFEIL, %fﬂﬁ:@f; SATREPS 7m =7 ~ V7 FITHBT D JRHGREART o v LEHIZ IS0
T38RI « Fifol rTREKE RS BEBINTENAIZ B D78 (WFZEMERE -« HOREZERY: BHIRE) ] I2X->T
Tz,

ZE 3k
WHO (2017) : Guidelines for drinking-water quality, 4th edition, incorporating the 1st addendum.
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Preliminary study on improvement of soil water holding capacity by Spirulina

OSAMIIE D, [UAZEM, D9, gyARIE—RR V9, FHDE 2, ST D
DR ER IR 7, 20U R A m A7,
VPL : = F v T 4 TGS, 981 R R XA
OShinji SUZUKIV, Miho YAMAMOTOV3), Junichiro SUZUKIV9,

Satoru WATANABE? and Fumio WATANABED

DFaculty of Regional Environment Science, Tokyo University of Agriculture, 2Faculty of Life Sciences,
Tokyo University of Agriculture, ¥Current; H Frontier Co., Ltd. , #Current; Chuo City Office, Tokyo

(LI

ZENYFE, T 7T VTR DR T H D, 4R 200 1 m~500 1 m, 1F 6
~10 m EHGHEFADO T H KA C, B K OMREGH g O TR 7 L 1 U OASSIZHERE %, ALY )
TERE D77V AOF % RFELTREEL 72> TODIED, 14~16 O EHE A F o a7 27 B ST
BWTEHE SN TWERERb H 5, ITFETITRERENED b, KEMEN, fhECE, 61
BB ~DOFRNHBIRD > T D, AN F 2T U & LIRoEEIL, fMinstes e

(EPS ; Extracellular Polymeric Substances) % /3iid %, EPS (%, Z4E, EAE, BRI ONFH

MO SN OMETH S,

T DX HIT ALY F TN S oD B Table 1 Particle size distribution and bulk density of
THERL, HENSFHETHD, ¥ _Samplesols

PREHO LTI, ROV BB ISR & Sand Silt Clay  Bulk density
L CHEORAMEDOSEDS KD LT D 2 gkg! Mg m?
s, AR TIIAE LY FEIOAE/L  Toyourasand 941 17 42 1.67
Urisko EPS OfEEERTL2 e L Kourtimalei 258 620 122 1.50
T, IO THEOBRIKMEOUGERIZKIETT Alifareen 828 120 52 1.58

BIZ OV TRA LI

HoHBLUAHE

fEk & LT, B,
D VS I )
Kourtimalet * X WO
Alifareen 7 HECHLL 72+
HEHWEZ, bt
DRIES34f % Table 1 1271~
T, AU FITRERSAEE
LCHilENTWD D%,
F72 EPS [Z5ER=ENICT
ANV F R LTBIC
L, SERE S
DERWZ, EHHHHE
wchsd, AU,
EPS & & IZUsnE & % it
AEblcxT 28 ELTER
0 RHEIX), 0.5 %, 1 %
& TR I — IR Y

| OToyourasand & Kourtimalei [J Alifareen

0.3 -

q] D
g wn
S
wn

ey
o

oh

Readily available water comtent (m3 m3)

[ o
0.2 1 ! A
:‘z‘* N %“:‘ .:.:.
<) ] A free
o 1 seteln
[554] (5] |-
= sre 5 |-
b I 53 |-
s I e |
1 e | s 1o
L] [ L [+
0 [ g R
T T T

Control Spirulina 0.5%  Spirulina 1% EPS1%
Fig. 1 Changes in readily available water content with addition of

Spirulina and EPS. *:p<0.05, ns! not significant compared to the



s iER L ONRNEIZ L > THAENKGE (v 8 v 7 RT 2% /L0363 em &-1000 em (ZHHYS T 5K
FEEAKEDFE) ZHE LT, FOES, tRX O 25 LT HRIRIETOFIEEE (#1555, Table 1)
PESND LI ITHEREHRBI A I L, ALY F0 EPS 2RI L7 BHC W T, RIIRIX & [H
BEOFIET, BERTENPINL2NE )R L CHIERSHIITE LT,

E SRR COM 2 /&FAIC, RORHIECOWTIHINS 120, AL+ & EPS O¥K% 60
~T70 °CT 24 BHIINEA L 7= 1 DI DWW TCEYERD & Alifareen TIEICIRINL, BI&SARIKSEZNIE LT,

BRPLUERE

HUBID T, WRIXDOGERIKSED 0.04 m3 m3 THH7=DITH L, ANV FZIRMLIZEZAT
BRI ED 61512, £ EPS 2NN L7 & ZAGHEIIKDEDN 4 (5T LTz, AN T % 0.5 %
MUTZSEAITHS, 1T %IRIMLTESE T, 5 03 -

RS ERDTERCHN L (Fig 1. 5 o

Kourtimalei T3 & Alifareen +5Cl%, %t § g © ToyOLfra > .nd

KOSATAS RAZNEN 021 BEO 018 8 2 4 Kourtimalel

m?md Lo AN REY b2, 2 =8 0271 O " Arifareen

B S L BPS OFIICE > CHAMASRE = S &

FAECHANLOORILE Fg . At Z £

MU F L EPS OFRICE B HEMASEOR, 83 =01 -

ML, waT R oHEOSHESKSED 6 S

5 Xkt LTV (Fig. 2). a2

INEBVILERL 25 L 7= 2 1 ) F-%° EPS 7RI L § 2 LN

U L OSBRI RL, A Lo =8 O ' ' '
0 0.1 0.2 0.3

B LV LT LT, BRI 7z
(Fig. 3). —OZ &hb, AELYFR EPS
Z BRI O TERICE M L72BRIT, 2R
HTHD Z ERR SN, 72720, AL

Readily available water content of the
control soil (m3 m3)
Fig. 2 Relationship between initial readily
available water content and its increase.

Uiz 5%, EPS D573 0.4
SN EOPRD PR Z
NolcZ Enn, ALY
F LV EPS ORI
KoThfgsnodnwz &
sz (Fig. 8),

. B Unheated & Heated

e
S
i

T
b

FLH

DT IINETEHAZD
KT EDEINT D Z &%,
NEME X DI ROFD D30
TINTH-T2Z D, A
BN FRZEDLERM)TH
% EPS 12 &% DMK
PO, BLOZDLR 0 :
OFEENIIRF S D, A Toyoura sand Alifareen Alifareen
vy EPS Mt (Spirulina 1%) (Spirulina 1%) (EPS1%)
I AT OZALIZKIET Fig. 8 The impact of heating treatment (60 to 70 °C for 24 hours) on
ARZABIONT, 4% readily available water content with Spirulina and EPS. ns: not
LSRR BEDN D D, significant compared to the control.

0.2 ~

T
2
&

S

i,
i
5,

R

A

R

Readily available water comtent (m3 m3)

S
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Water permeability of finebubble water into clay-mixed sand.

OXRREH(FEIKX), SHME (FEIKX), IAKRE WA —>Tv7)
OYuuki YAZAWA (CIT), Kengo IMASHIRO (CIT), Toshihiko EGUCHI (Aura Tech Co.)

1. [XCHIC

HEf IR BV THEARPED Z Lk 1B T 3R L o7\, RimICER LB 2 B0 B
< 72 DI T LRI FE DR EEK THEVWR T L ERH 5%, HORET 2 AR HERT 5, K
WFZECIE, WA E LS, REABMOEWT 7 A Y NTVZEH L, FBATEICE W T, MR
A A S B W TREREIEEM HEAER L, 774 371 (FB) /K & #5K78 (NonB) /K% EKNIZT
FELVBASHE, FORE, NonB /K& A~ FB AKDOFEBKREITK 3 2, TEHHOHK T 0 B
NaCl AW EITK 1.2 f2m B35 2 & vh, FB /KOMEIAER HE~O e A4 R L7~

AFEE T, B ANEDOR HIRARIZ FB K ZTRA L, BAME~ORBEERFTT 52 2HME L=,

2. RBEBEHIUVAHZE
21 BRLROMERN

RS PRI 261 um, LLFS), AV > (F
VIRiEE 3.7 um, BLF C) O HRAH (HEIEHET,
S100C0, S98C2, S96C4, S94C6) Z & HU /-,

TR R E 2 X 1 (R, T 2 U VL
W (N30 mm, & 50mm) 286 REE LT A
VA= BB LT R HIRAWK 55 g R
FNFEEL, fEOEBI ool (gEt+iE), 74
A —H KNI, B, 4, ARk (5C) %
BLTHD, 74 A—F—EHIZiE7T 7 U VIR
7 A (—i300mm) &#EEL, L 7REAEELK (F
J190W, EBE— A4 60°, £YEH 1,2001m) (K0 18
FmaEMBAL, BRJEWMHLT7 7 o IR Lz, 74
VA—H =TIV AREMG L, v U Ay RMEIC
THEFAKALZ-150 mm (Z6R > 72, BZEEBRGE S O
KA EILE - RIS CEfea I L, 12hfTo72, 12
hRIZT A v A—Z —OfEE bR L, FHRS 015
Z 105 °C TR S, T2 bIREE KR, KiEsy
iz HE Lz,

2.2 JBAKIER R

2.1 TERILZBE SO T A v A—FZ—%H 2 D
O ITEANARE LR L, ) —F o 7B X ONEKME
RER AT o 72, HEERmENS 70 BN 170 mm O
EIZZNEIREKRT A e L, A—F 7 v 7180
J Vs fi A AR S Y s AR AR 1 b GBS L, iR 1,200
ml/min CTHUMAIE NMB & & & ICHEERERS L7, Lok
E LT, RfEICBIT A AIE7e LOSETHIT-
77

IKNEZE 170 mm O EKNIC T HEFE XL Y NonB /K
H LI FBAKRZMAL, JEME D H Lic@EKkEs
- KRR CTHI 100 m/ & Cilifeatill L=, & D,
TA A —=F —DEfE MR L, 2.1 & RERIZ 15
WraiTo72 BAKELD 15 °C I2B1T DB KIRE kis

7] Light

=0

Mariotte tube

W
=

Fan

it

=

300
M M M M

[

2 | .-Groundwater

Balance

1 BRTIRERKER

Constant head
water tank

Ultrafine bubble
generator
(Pressurized
dissolution type)

Drain
2 FKEHBRRKER

%, FB KHF ORI A D5 Stokes DEUT Y TILOTE FIFEE vpwble 2 R D77,



3. BRBSLUER

A IDPAVNRTNDERICLIBLTEADOBKEICRIFTEE

b - ¥ HIRE I ZFEE Lz L~ FB /K
3 L' NonB KD EARNMAASZIT & & 725 ks DRI
A EK 3 1R, 22 CTHEAYICH T HIRE
TEEITH FORAL A & TR I T M) TR R
Hb,

NonB KDOFER LV, MiHEEREZETHZ &
ThslHET L, EFIREBICBITT 2RI EL 22
D EMbhotz, WORLT-RIBR IR R 7- A3 Fe
SNDHZ ETHEAEEDY, EHIviASIND
KEBIEDZER L OBEWNIEST2T-DTH D, —
75, FB KOS, HiRA M O 2T HERR
477, S100CO TlE, NonB D ks & HE~_EL 72 %
DIZxE L, Ml HRA RIS 51296V FB K
D ks DI NEL 72D 2 ENbholz, $iZ FB K
(2 &% S94C6 D kis 1% S96C4 & DFEN/INEL 7o
72 NonB /KX VD FB KDOFGFIMEN ks &7 -T2
S100C0O TiE, +THEFRRE FmiZIWEN MR I,
FB /K OSIaNEK E & BITHEICEE L, HFR
WCKIBTEEORRAETHZ ETAEKEL, £2
THARREE NEWr S - EHEI SN D, Tt

10°%
: s100co$ N2n®
[ ] ® © oootmm
O G oo |'s 98c24 Non®
10-4 s 96c4gNggB
— - A A
0 A AANYYIN 894C6;NEEB
v
<
10-5¢ m
F 'Hﬁhu-___
10-6 AR AR | L
102 103 104 10°

t(s)

3 FBK &LV NonBKick2$E 1 BEFMDZEK
R

U TORIGMEICIRAAEL, FRLEESL DD,

32 74 NTLORELS L EAB OB KIELDRIR

dpupbie (M)

4 FBOBRISESMETDZFLER, BSUICH

NonBK (O#5 LR AT D:EK RIEDLLE:

0
8 -~ . FB , 310
< | U &
g6l - {107
c o
0 : | :
= o |
o [-st00C : 1
£ 4hs o — —Jwo
2 | s o6ca - - -]
‘g S 94CE-wsbresmeef e 6
521 ¢ {10
2 | &
0 L e T - 1
10- 100 10" 102 103

A7 TH B FB AT ORI
I3 & ZIAEE dbubble 7> 5RO T2 voupble 2 [X] 4
IR T, REEETOSMOEE, 1T&EA
E¥um LLEDO T 74 7L (FB) Th
D, bInicrr7Iserouv T 7y
A N7V (UFB) DR S ic, —77, i
BOEHETII RIS UFB ThHOTWD Z
EMDOND, HERRSILD douvble 7> D Voubble &
BT 5L 108~10" m/s DJEHIPHTH 5,

3 KV NonB /K&EFEKLI-EK LIRS
WD ks EFEEZRD, ZOMAZK 4125 T
X7, LY, FB D vpwple & [FIZE, b
L<IXZENLLED ks TH % S100C0, S98C2
DIREWIIAKRDIRFEE & HIT FB BL W
UFB DB Z 2 DI L, FB @ vouble
PLF® ks TH D S96C4, S94C6 I FB /K
D FB DI E T, vpunvle VS FEH 12KV UFB
DIRMRBETDHEEZLND, 2D &M
LRI K E W FB (33e L AB K& FLE
THEBEZLND,

Vibubble OF K15 (M/S)

1 ks OXEHIRGH S FB K DA IZH L U, Ky FD 7 72X —fEIc L b7 ) FRESD
EFNEZHND, FEEE, NonB KIiL 67N/m iZxf L, FB/KIZ60N/m £ TEFT 2 Z &AHERIINLTH
%o MZTERIND b OEWADCEN (-24mV) IZX 0 BIROR LR+ 2WE - RELIZEEZ LN,

PLEDZ Enb, 3K - JEARMEDOEWEFEERM T O RIZ FB /K, F#IZ UFB KA THDH Z &n

R I =,
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Estimation of gust, low temperature and dry air above forest limits in Central Alps

BEAK— OUNKFLZEEE - ARFINSREESE - A0RE K778
Taichi MAKI (Prof. Emeritus of Kyushu University, Member of Science Council of
Japan and Research Faculty of Agriculture, Hokkaido University)

1. XL

FENCIEEILDER S D, XTFER Y EILOWE T, L RECERENS, BATHIRMBRLL
Lo IR RHARES 05, BACIIAMICEE L, DEOWE X LI 2B n88E
bo FIUTEBRENGHND X DI, S TIXRE 1%L FOMEBEOIEAENLZ N =D TH D, i
ST, WO L) @ LUOWEEKR S 25N - R 208N H 5, 2017 9 A 20 BIZHRT L7 2k
SRtk O IFEEEE L (2730m) 12, 21 HICAKEE » F (2956m) |28 ~7- (B, 2019a) , 20 A T&HH—1 |
EN D RARIZET D L &AL < ELEE CRR Th o7z, 20 BRITEAHORMEREIZL D
ZEROFRIANFE & & HIZR X e S ARIEAL Lz, 21 HIZHE R TKMEE Y BN L HARIR O 58 B 23R\ N -,
Z 2 TR - SRR OREMEZ (L O HIE - B m 7e & & B S W CffT L, Bl - SGR - I OHEE 2 R~ T,

2. fRNTHIE

[LIH « B IO &G & ORE 2 fZAT « fET 572012, HIEXKIC X AR - e 2 5
LU CHEATICRI L7z, mE - IRKIEOFRHE - BERRI AT L, I ERRIIT A X AR SR %2, &R
LR - WIS OSBRSS AR LT, R - KIRS AR - HERIL 7,

3. MRITRERLBE

(1) @A - JEGE : 20 B 9 BRICIZALBRIZ B IRAIE DT TREANRZE THEWN H 0 AKEE 7 FAHT
TILE « NOFER & 7207~ BARMEOINKEIL 21 B 9 B2 TR 2 388 U KRED & 22 A S
SIEDRBE LIER L 7eodz, 20 - 21 HOZEBIKRKE - mREIIRETHEL, L - E7 L7 R
WA MIF LTz, 20 BRITRK T, BHERRBH-IEO - DR « B LA L < BRSO
WE B OZE AR N, JBH] « JEEROMRD T L WEIKIZINZ TFHF - lERTENHZVRBKE-72Y
TEALDBL Uo7z, ZERN 157, 10 0 OfkE7R £ D TR CRIAIIFE S Y Th o7z, jam -
ZEJ « B A XSO RAR - A CHUE 23R M/ 7D Th D, B ORI L O KN
R0 JRy AR HEHUTE A3 JEmA) « BUH O PHZS 2 3Rd U, SR i C Ui EURE (23 a8 % ik < JBURFME T do o 72,
OMEEEVEIZ L 2 EUH - o REGE, 2017459 H 20 Hy = 126.12x + 228.77, R? = 0. 7352, r=0. 857
5 FEEA LAH 2 D e KJEGE 2700m = 19. 59m/s, A 2 4 0D Fe KJEGE 3000m @ 21. 97m/s
HeORRRAEGE, 2017 49 20 H y = 90.293x — 14.21, R*= 0.7443, r=0.863

2700m : 29. 30m/s. 3000m : 33. 38m/s

ROEGE, 2017429 H 21 Hy = 182.57x + 206.66, R? = 0.3051, r=0.552

2700m : 13.66m/s. 3000m : 15. 30m/s

BRI RS, 201749 H 21 Hy = 159. 71x — 197. 15, R* = 0.393, r=0.627

2700m : 18. 14m/s. 3000m : 20. 02m/s

20 H @ 2700m & Tl 1350m mELLT GRS D < HR ZBRAS) OBIFRED & e RKJEGEIE 19. T4m/s, i
KI#HEGE 29. 61m/s 1XE L IO SRR LD T — 2 AR O BIFRED & R 19. 59m/s,  Hie K BEF]E
I 29.30m/s & 7e o7z, 21 HTIE 1350m LN OBMR TIFMBINIEF ITE W =oiko 5T, @mEOE
HE TORRKZ VT, HREGE 13. 66m/s, e RE#FJEGE 18. 14m/s EHEE L7,
OFEFIEIC L DB - V2,/VI=(H2,/H1)*® (FHEF, 1986 ; E A 2019b)

9 H 20 H DR 16. 03.32. T1m/s FHI 18. 62, 33. 34m/s i [ 24. 02, 31. 58m/s. 3 ) 19. 56, 32. 57m/s.
34T 19, 56m/s.32. 56m/s & 725 72,21 H D 2700m T lf K JRGE ., e Kb EGE 1 XA S 9. 00, 14. 05m/s.



BP0 12. 42, 15.28m/s. fRH 21.05, 22.94m/s T, 3 14. 16m/s. 17.42m/s & 72 -7,

OmER G X 2 G : BLHNZ T O i 5 0 20 B O f KRR 19. 03m/s . Fie KB EGE 28. 55m/s 725 7=,
LA E.20 B @ 2700m O fe R EGE | iz R ] B I 2B EETE T 19, 59,29, 30m/s, 0. 6 FeDFEFE1ETIE 19. 56,
32.56m/s, Bk 21 RO EEALR) D 19,03, 28.56m/s T, BEEAICEGEZEE O LUK TH - 7=

Tl U 72 BE T, 3 I TIE 19. 39, 30. 14m/s, ZEEEE 1.55 Lo o7z,

21 H CIMEEEIETIX 13. 66, 18. 14m/s, FEFIETIE 14. 16, 17.42m/s, EJEXSR TIE 11,72, 17.58m/s
THY., 3FHTI13. 18m/s, 17. Tlm/s THEEK 1.34 L 7o 7-,

(2) &I & LTI 20 HRIREIRIZ4. 7°C 21 B EARKIEIE-3. 1°C. 20 B4R » £-3. 0°C . M {5-2. 3°C,
21 A 2. 1C, ME-1.9CEMX 727 —Z bR E ko7, 20 Hy = -152.72x + 2741.1, R
= 0.9484, r=-0.974, 21 Hy = -173.82x + 2510.9, R* = 0.9296, r=-0.964, 2700m & 3000m /& D fHl%
AR 20 H o 2700m T 0. 27°C., 3000m T-1. 70°C., 21 H ® 2700m T-1. 09°C, 3000m T-2.81°C & 72~ 7=,

4000. 5000 5000 4000 ®
~ o, G E C
B 2000 = N = * &= 2000 .
— 0 Z2=50 0 50 0 0

D) 2 0 100
0 0 0 5000 0 50
SR (C) SR (°C) FHRHEEE (%) FESoE SRS (%%

1. 9 H 2021 HDORIKKIE DA 2. 9 H 20+ 21 H O E /AR

(3) FEHEE - &= LU TlX 20 A 6 FFiX 29%, 8~14 BF 91~100% (16, 20 FF 100%) . 17 BF 48%, 24 BF 22%
L RERIA LR Loz, 21 HIZ 1 HAF SS%BLT’C“%J@T'%LT?SU 9~10 BEIZ 19%, 17~24 Kf
T 11~15%., HFIC 24 B CIE 1I% THERITHZR LTz, 84 5 CIE 2:30 12 35%DH/ Ml 14~24 WX
93~95% T V., 21 HIX 0~14:30 (X 90~95%, P&zl LT 21:30 {Z 15%DF/IME TRz L T iz, FEET
1% 20 H 2:30 (2 39%, 6:00 12 97%, 13~24 W 97~99% CTLIL TdH - 7=, 21 HiL 0~10 FFiX 92~99%TH
V. HLHER LT 20 BRIC 124%%&4 NBETE 57, ORI s HAREORG E —E L T\ e, REEEAE L

Tix 2l BRFIIREDBEE L, By E, MELVESPMESETICH LD RINDIERE T,

9 A 20 HERHIL 51~92% TH 5 51% & o723, KIL 70~90% Trhr->7-, 21 HEEIX 80~92%
THL TR oo, MET—ZDHHH T, BHIZR HIIEWERHE TIX 20 H&E~21 HARTH IXRE A8
WE<, 20 H~21 H 3BFE TIL 20 A 6, 19~21 FFLIAMIER T, 20 H 19~20 BRZIIR7E 7208, %
DEKD 21 FHIER, 22 RLUBRIIER T, RENEE « REE T, fHEREE L - WEELEo RIS &
ZERORMAE R EL, 21 B 4 RELIBRIIER & 2 0 KRS —B L EHRETOREEZ R R LTV,

FERHEEEIL 20 H vy = —134. 89x + 7222.5, R? = 0.8054, r=0.897, 21 H y = -94.071x + 4586.3, R*> =
0.8791, r=-0.938 T& Y. 20 H : 2700m : 33. 5%, 3000m : 31.3%. 21 H :2700m : 20. 1%, 3000m : 16. 9%,
21 BIAEREFERICm < Ml CIIRz LT 20%LL F Th o7z, 20 H 4300m3%, 21 H 6000m2% T - 72,

4. £&9

2017 4£ 9 H 20~21 H OKGITIAREE 7 [F - FHEEBHILAT IO 20 A% ~&HIEEE - I (/K& 16mm)
TR R, 21 B FECIIKIR - #20- JRE T - 72, 20 B AR 2700m & O PG RO H i KEGE 19, 4m/s,
A fe R EGE 30. Im/s OIEFFIZREEHI T, 222 R Y ORMTRZ DRI, 21 B I RIZ
WS U C R 2700m 8 O RKEGE, e KRB JEER X 13 2m/s, 17.Tm/s TH V| FHIEKIE-0. 6°CTK -
TSR L, FEXHRE L 20%F2 CTh o 72, 21 H FHOX LR OAREIRE I X-15°CRE & HERl S 7,

51 SCHK

BEAK—, 2019a : [Eile - DS S O BARES L - Eell MaT] | dgEsk, KPR, pp. 165.

BEARK—, 2019b : AAUHEKEIC L D RT VT 2B D HEF O R HR S EOHER] . dbiEE o 2
WSS T1, 19~26.

HEPIEM, 1986 ¢ [HThR /bl | HUAEAE, HOL. pp. 308.
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Estimation of alpine weather of sever wind, low humidity and so on around Mt.
Kitadake in Japan’s Southern Alps on August 24-25 in 2017

HARK— OUNKRFLEZR - AR SEEES B - AbimE KPR e 7ek)
Taichi MAKI (Prof. Emeritus of Kyushu University, Member of Science Council of
Japan and Research Faculty of Agriculture, Hokkaido University)

1. I

AA (b - Fde - fE) TATAOIETIEEZERE OO, @R - SIKE - 560 - RSO L VR g
DBHBICHAET D, 20K 9 22 LUHE CIEHLZR 2 Bl 3 CIEEHE © & 22 W [ OB HEHIZ N T, RIES
JEE DA | ZHCOMKIR, KRR O X 0 i@ BAET HZ L NH Y | RIEO TRIVNH Lo
RHCE D ERICHEE T D Z N H D, ZOFHEFE, 2017 4F 8 A 23~25 BT « /NRER I &R L L,
FEAU R A TEE U7z, 23 B B — ISR — FAREIM N — 24 B/NKES I — b — b LeE—25 A i
FRDO T OB L Z Wi U AR T L7z (BER, 2019a) , 2 2Tl 24 AAZ~25 A Rl i &
SEEZHEET S Z LA FEAMNE L, TOMICHIZHZRAIR, FBESOKREbiMiTo 288 LT,

2. fENTTIE

2017 4F 8 H 23~25 Aol I« mE KRR (KE)T) LBt FRG s L TORRETOT AKX
AT —H B IO « WA - fEEFomBRRT — ¥ 28 Lz, FRoEil - IO & 558 & o
EIRETT 572012, Bl (EIXT A o KT a 7747 —) By EEOKGEF - it Lz,

3. MRITRERLBE
(1) KRB - 2017 428 A 23 H 9 FEIZIZAFFEMD & O @ERUEIZE 2> B #Ebiu TW e A, 24 H 9
B (VR B DO AT T AR T O B ARHE AR & £ - 72 1000hPa DIRKEA A L, 25 B 9 B i dbifEE
OFAHIZHFLEE T, HK@L%W%ﬁ%TLT%T%% b A RIFERECRIFR DB TEMN
RKERVPTa TRWNE o7, F72 25 BITIFAHMICERZ 726 LT VT ATIIRNE R o7,
(2) ALFEATE ORG24 HIZFER T, t%@%@’ 3% (B) M4 L7223 ANT R E ok L
TWeledh, W BOREN b -7, 5, ELIUNRE AL, PENLHTEY, EZETOMEDHEHR
Sz, BITIEREDE(L LENIRLS 720 EZ2ICE S H TR L7c, 256 H AR S R 358)E 72
F% - EORBEN OB EN R X =0T, BUFHREE L TAuEm It a2 ALl o BRI ET 5 &
FARZ B 2 DAV 0 OFBUCEBE L, WERIT I 8402 T L TRILEZBa L TRl L7,
() ALfEfTE o A m) - ﬂ@@%@.%ﬂﬁwzﬂﬁiﬁ~ﬁﬁwfkw\2%05H@%@%@ﬁ@%
KIEGE : vy =191. 62x — 106. 91, R* = 0. 7071, r=0. 841, FH KB EGE : v = 142. 36x — 390. 19, R* =0. 7347,
r=0. 857 "C, 3000m & O A L RKEGHE : 16. 21m/s, e ARBREEGE : 23. 81m/s 72572 (K1) , HulEJE
THRVVER FH 2 B 7= i ROEGE @ y = 203, 88x — 125. 43, R* =0. 7832, r=0. 885, fH KB#MJERE : v = 147. Tx
- 397.34, R* = 0.7875, r=0.887 THHH, Zi5H O EEIIH] 2 1F 3000m 5T 24 HE~25 H FFIIK
WTWRRZ e E L X — L7, 2 [FIEEDERD T, £ T, SlHOERE L EXOHEEMEIZ
X2 5L EDERD DT, Fe/hd 2 5% W TRKREGE 16. 21m/s, Fe RKBREEGE 23. 81m/s 7> b HEH]
9% & 3000m 5 CTlX 32, 42m/5,47. 62m/s L 72 0 (FIFE 22— 7 4 — MESI PR & FEEGHIZE B LT,
WIZ, AEFE O PRV 40km O AR AT TR HIAY 72 HIBE RSN TR 0 | i & LT T V7 ADE
ST D RIRZ R E BT TR Ch 572, HRIEZFIH L. (5B, 1986, EAR, 2019b) , Hid &
B s 0.65 FD V,/V=H,/H) P TRD 2D & 32.32, 45.19m/s & 720 . EEREGEIZUTD - 7=,
—J7. EERL T, 3000m & O REGEOHERZ 21. 5m/s TV . Fe KB EUH 1T — A 72 28 m =R
D 1.2~1.8 DEHD 1.5 {FTHEET D &, 32.25m/s THRV/PEV, ZiuE, [« (LTI EGED
RE LIFRPNAKRDR S DO REL DN, BEKRTIRLUEORELZEL TV RWDTHDL, 2



TR 1.5 F TR O EVIZF Y 95 1.5 (GREYEER) ZFH L CRET HILERHY, 24 H
21 B (W OMBEE) Ol O M 8RR O R KIEE 21. 5m/s [ZZ2)EAE 1. 5 The KB#HEGH 32. 26m/s T
HD, SHICEEE - REVLER 1.5 T, FOREGE : 32. 25m/s, i KBEMEGE : 48. 38m/s & HEMH Sz,

B0 3 HiEORKEGEIIMERICHIEE A CFE L 32.42, 32,32, 32.25m/s L7230 Fe KB EGEIT
47.62, 45.19, 48.38m/s L7po7lz, 6 3 FHTIIFENEI 32.33m/s, 47.06m/s & 720 FEEEGH
ERLS—HTHLEZOND, AiE (3193m) DEKJEGHE 34. 4m/s, Fe KB B 50. Im/s & H#HEE STz,

<4)4tﬁﬁiﬁm%‘zm FEGHEFE DOFFH - itﬁﬁ‘ﬁ@%&ma:ob\f 8 H 24~25 HDHAK - FmX<iED

EEDRFRIIK 2 DEBY TH D, KD X 512, FHBRENIEFITE W, M 3000m O A HEHIT 25 & |
Wﬁw@i%ﬁ?ﬂmg2559%CT%D\mé®ﬁmf%oto%ﬁﬁmmaalz%%\%a
11. 61°CCHEGAELI L T Y | 24 HITRE BB AN K E <, 25 HIZFHBZEN NS ITCULFTh o7z,
FEHREE O F@lki 24 B 35~60%, 25 H 40~70%2¥h0 L CH LI TIi% 24 H 32%, 25 H 63%Tdh > 7=,

(5) HujE & Jalfm) - JEGE & O RAFR DR - AL LT O BAR A AR —f v & TH 0 | RO & E) 1T
PE~PERI P C, BAR 2R & B BB 2GR o 72, R & BRI IE R 7 L 7 2 D ILIFE D 7= D FFE T &
D A (516, 4m) [T 9L 7 L7 R e D K B - 17 (2956m) — 22K (2864m) — A A 1L (2169m) 7>
AR (2191m) (R L7 R sk O L) R OO 00 AR (1350m) £+ 30T 2 38 2 R SPEHIE 30T & Ik &
B3P R O SR HUE K < 728, fRHE TIXHIBE R O JE N CHXTIIZIREIC 72 5, 2078, (Ll - (LFHED
SRR D R A 2 T DA & LR O L & OBIEMAERETH Y AEED S ER AT OB km FLE O /N
WG, BE R R HUR RN 2L BHERI ST,

(6) At D KAE O RS - AL 3000m & 43T O KAgEfgitd &3, EA - J8E# - KR&UE8 A 24 BT -
%o FER, o - A (70 R, CFEIEEE 20m/s, BREJEGE 30m/s LA k) | 24 AR : R - A (8
FoJE, PERE & ORRGITEEGE 30m/s, BREEEE 40m/s L E) TH Y| 25 B R R - FE (A
FA PSR, PR O RARAG T G 30m/s, WREJEGE 40m/s LA L) 22HIEXR - AL e o7, KURIT 24
H Rl ~25 HARIH : 8~15°C, FHXHmEEIL 24 H HH : 30~40%, 25 HZH : 40~80%, FE/K&EIL 24 H
§~25 HAFFIT : ORI L, 25 % © BR/KE 50mm F2AE & HEW S iz,

6000 5000 4000 o 4000 14

2 4000 = . ;ggg . ‘: 3000 . _ 3000 .

- ° '0' - T 2000 {3 = 2000 %

= 2000 gz 2000 & : HE [

v = o0 g 1000 “ 1000 ‘
191.62x " 142.36x- & y = -184.6x0 li?.le 0

-10691 o 20 | 39019 o 20 40 | 44736 0 20 40 | 44587 0 50
R*= JE;E (m/s) R*= JEGE (m/s) R:;IOOO il (°C) R*= it (°C)
0.7071 0.7347 0.9631 0.9702

X 1. 24~25 H D@ AR K « e RB#EEGE & 25 & ORfR  [X 2. 24 HOKIK - kdE O g & OR%

4. £&9

8 H 23 BICHRF— ARG 24 BIS/INARERIL (2725m) « b (3193m) (28~ 7=, A DB L1 EZ=D
PEIZE Y RZEORBENHER ST, 256 A R RRD CH&EUHEE UBILAZ WS Uiz, ILHEORGHE %
B (FABE) 5. | (8RO 5. WSO &BRGEHEELEN D 3000m m DR Z FET 5 &, WkﬂL
32.3m/s, B KBRMEGE 47, Im/s, 298K 1.46 L7220 | Ea—7 4 — NESPERFRCMREBEGE & 61T
—H L7, 7B, fH TITHIZAICYE~TER 8 O JEA S P97 L7 2O AL — B 6 R R O B AR - %’iﬁfs%%
TR cmEVE L, b CiLE o I x [tossE b & 0 . A6 - R PR E o J5 1A 5 E
WTH D EDES T, T OFEE & IR OIR A ALEAT O R - R B E L Tz,
SIRSCHER :  BEARK—. 2019a : [@Es - OIS FEE OB ARE4 WL - Gl M) o dEst, KPR,
pp. 165.  ELRXK—, 2019b : HAWHRKUEIC & 27 V7" 228617 2 BB O iy R BOHER] . b
WOBERS, 71, 19~26.  HEIEM. 1986 : [k /afe] . HAEAE, 3. pp. 308.
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Quantitative analysis of transpiration and consumption of stem water of a tree using sensors

PRRRIGE (RHURSAERSAN) - ATHSEEE (REORFARTT) - At = (REOREERS) - AER (08
RMERZFHL TN - ST (BEORSERRI e > 7 —)
Tadaomi SAITO (Tottori Univ., Faculty of Agriculture), Mika MAEDA (Tottori Univ. , Faculty of
Agriculture), Koji INOSAKO (Tottori Univ. , Faculty of Agriculture), Kiyotsugu YODA (Ishinomaki
Senshu Univ., Faculty of Science and Engineering), Haruyuki FUJIMAKI (Tottori Univ., ALRC)

1. [FL®I
BIROKFIRFEOIRINL, BMKSC, ERERRE, M BEIRB OEPEFOL B ICIW THEERRE
Thb. TNETOLL OWFFEIS &0 KRIRFEEOIFRADES, B ZTBHAN DK IHFRRIC SN T, 7K
351 2 AR Gy ORI CBERT K DRI & DI & W o TeBIR N B L lp o> TE 72, LasL, Bk
RN T IO BZRET 5 Z LITEFREETH Y, EEAZLRFHHIE S TVRY. £ 2 TR
TIE, Ry PATERLBIAIS P REERRE L TBkE, #AKRD B2 ET 5 L RRHS, tHEm
A IS T THEOKBEZ AT 2 Z LI2 X0, ABECHHAK D OEBOE BRI DT 21T > 72,

2. AR LT Y

KA L UCHE 2.18m DY T H T A2V, v 5
T AT R OB A TH Y, 2017 4FI12 5 BAERRO -
Ry hA~OFEZAFT 52T LTWAD. fHAKSy « 3K 218cm
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Half-century transformation of rural village in Afghanistan: On the analysis of the ONO Morio
collections
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On the use of old field photographs for analysis of half-century landscape changes in Wadt Fatima, Saudi Arabia: From
follow-up survey of Katakura’s field photographs in September 2019
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Changes of livelihoods during recent 50 years at Fadi Fatima Oasis in Saudi Arabia
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Knowledge and Practice on “Heat” in the Process of Natural Resource Management: An Attempt and Discussion
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Study on the resuspension characteristics of sediment in

Ichkeul Lake, world heritage in Tunisia
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Identification of particle size of channel bed

by using UAV and Artificial Intelligence
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Comparison of Scheduled Irrigation Water Amount with Calculated Amount from CROPWAT in Low-Pressure Drip
Irrigation System for Tomato Cultivation in Uganda
Ox~w=x)L - =/ 7 (REREK - KFEBD) - FRSE GREUER) - $iARMIE GRORN) -
IINHRHER CREURR « REFPE. NIC A & —F > a v (BR)
(OEmmanuel Enou (Tokyo Nodai, Graduate School), Fumio Watanabe (Tokyo Nodai), Shinji Suzuki (Tokyo Nodai)
and Yukimitsu Kobayashi (Tokyo Nodai, Graduate School and NTCi)

Introduction

According to the Water and Environment Sector Performance Report (GoU, 2019), over 41.124billion liters of water have
been cumulatively harnessed using valley tanks and earth dams, but little success has been achieved in utilizing that water
for irrigation purpose as of July 2019. Due to complaints from stakeholders on the under-utilization of many of the water
for production facilities, these irrigation projects targeted utilizing water for irrigation purposes (Schwenen et al, 2017).
Upon this background, the government of Uganda pioneered the development of small scale irrigation systems (SSIS)
targeting the installation of drip irrigation or sprinkler irrigation systems covering areas of 5-20 hectares (Policy, 2017). A
drip irrigation system was installed at Kawo village where a valley tank of 15,000m> was constructed (Fig. 1). Being a

T 7T TR T

pioneer project in the country, so many

things started from scratch, thus a lot of

learning was involved. According to T SRR
. . . Location of weather station and 3 ‘\\// \ \ \ A
Jagermeyr et al. 2015, opting for a drip the moisture sensors w WS
e N s 1 A )
irrigation system from a surface irrigation ™ & i ‘

system can save up to 76% of irrigation
water and improve water productivity by
15%. This is paramount in this generation
when water competition is high with
irrigated agriculture consuming over
85% of water withdrawals (Perry and

Steduto, 2017) especially in Africa /
where irrigation potential is still very Fig. 1: Topographical Map of Kawo Drip Irrigation System in Bukedea District

high (Domeénech, 2015). Considering that a fully-fledged drip irrigation system is very
expensive, the conventional drip irrigation system was the preferred option for the ssis project
because it was more economically feasible. Therefore, the Kawo SSIS site applied the
conventional drip irrigation system, despite the shortfalls in it. This paper aims to compare the
water being applied during irrigation schedule with the estimated amount based on the actual
data collected using the installed weather station (Fig. 2).

Research Site and Methodology )
The research site is located in Kawo village, Bukedea district, Eastern Uganda. Bukedea
district lies on 1125m above sea level, characterized by a tropical climate with temperatures '

averaging 23.0°C. The annual precipitation is about 1230 mm per year. The driest month is

Fig. 2: Weather Station

January with only about 26 mm of precipitation. This requires irrigation to sustain production. on Site
A weather station was installed at the site to measure the input data required (Air temp.,
relative humidity, wind speed, sunshine hour and rainfall) for the CROPWAT model provided by FAO. Five soil moisture

sensors were installed at depths of 10cm, 15¢cm and 20cm (in 2 rows) to measure the volumetric water content of soil



during the growth period. The emitter discharge was measured to estimate the amount of water applied. The wetted
diameter of the drippers was measured to enable the depth of water applied to be estimated. Soil physical properties were
analyzed in the laboratory to determine bulk density, EC, pH and saturated hydraulic conductivity. Soil water retentivity

test was conducted to determine the readily available moisture content.

Results and Discussions 45
Fig.3 shows the variation of Tomato 4 SS===sc-==s====
Evapotranspiration (ETc) during the growth 5‘3'2 = \‘*-.\
period of the crop. Based on the guidelines by E‘Z.S SET ==t \""».
the consultant, each plot is to be irrigated twice El g
a week for 1hour except on days when rain has |5 ‘1
been received. Based on this information, the 0.5

0

water applied was computed after estimating
the emitter discharge to be 0.74cm’/s. The
wetted diameter was 34cm. This translates into

Aug-19 Sep-19 Sep-19 Oct-19 Nov-19 Nov-19 Dec-19
Crop Growth Period in 2019

Fig. 3: Variation of ETc During the Tomato Growth Period

2 2
a wetted area, A =%=§*%: ?70 0‘4545‘
908.29cm?. 3 05 &
So, Emitter discharge = 0.74*60%60 £ 030 Y .
=2664cm’/hour, Irrigation Depth, d = Q/A = g 0 gig § ;% -ﬁzivnfla;}l?:n/day
2664/908.29 = 2.93cm. When this amount is Ezg 015 £ F —Rowl2_15m
applied twice in a week, it becomes 58.6mm % 10 g-{l)gg :Eowii—igcm
i.e. about 8mm/day. However, looking at the | & 0 0.00 S _sz 13 15EE

ETc graph (Fig. 3), the peak requirement is R o > &
W v

2019

<
7,

about 4mm/day. This shows that more water is

applied than required during peak irrigation

and much more during the initial growth stages of ~ Fig. 4: Soil Moisture Condition in the Site During Growth Period

the tomato where less water is required for plant growth. The Soil Water Characteristic Curve for the soil samples that

were imported from Uganda showed that the range 0.22-0.42m3/m? represents the Readily Available Water which occurs

at the pF values 1.8 - 3.0. Based on the data recorded from the soil moisture sensors, the average soil moisture content

during the growth period of the tomatoes was more than 0.3m?/m? as shown in Fig.4.

Conclusion

The irrigation water amount being applied at the site is constant during each irrigation schedule, yet the rainfall amounts

vary each day. This practice does not consider the variation of crop water demand based on the growth stage. This means

that there is a possibility that in most days, water is lost to deep percolation or evaporation and not utilized by the plants

for evapotranspiration purposes. It is better to adjust the irrigation schedules to serve the plants with the appropriate amount

of water that enables plant growth and optimizes water productivity.
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Recovery of water transport after soil drought on potted plants of prostrate conifer Juniperus sabina L.
in semiarid areas of China
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Allelopathic effects of a prostrate shrub, Juniperus sabina L., on the germination of native species

in semiarid areas of China
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