tyary 20265 F ($75E) BERENIFRARHEER

& 202648F27H () 13:40 ~ 15:20 | & HI215 (5044 =)
[9-9] ERHEKQ
FER:FAH fMEA(RRAZEAEREZE R HAZER)
KEIR - FKEHE - {ERE

13:40 ~ 13:55
[9-63] MR FIEBR B DIFNRHICET 5 —EE

WNE B R B FEEEL RS L NTCOVHILZ Y YHRAH. 2. RERFSAEYRIE
B, 3. RBRERE)

13:55~14:10
[9-64] BAD M H A DV EHEIA DFAO Penman-Monteith= 0 & BRI 8E 1%
FH —EL WH R (L BWKEATBERE. 2. FTEHERZESRE)

14:10 ~ 14:25
[9-65] W RV URIBE ZILN\D RICHE T B BTN & EMHRER D ST
*BE SR MR L K B2 (L EEAFRFE. 2. () BEREIVHILEVE)

14:25 ~ 14:40
[9-66] = B R EESDHBRIZHIXICH 1+ B KFFHRE D ST
BAERL B R (1. SERFAEREYERFAAER. 2. ZSEAFH I DFRELAEE)

14:40 ~ 14:55
[9-67] Enhancing water productivity with fixed skip furrow irrigation for maize in Uzbekistan

*Haruyuki FUJIMAKIL, Junya ONISHI2, Erkinbay TLEUBERGENOV3, Ismail ASANOV#, Takanori NAGANO?,

Kenji TANAKA® (1. Tottori University, 2. Japan International Research Center for Agricultural Studies, 3.
Karakalpak Institute of Agriculture and Agrotechnology, 4. International Innovation Center for the Aral Sea
Basin, 5. Kobe University, 6. Kyoto University)

14:55~15:20
v g U
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HEBREEREHOEMRBMCEAT LI —BER
A Study on Crop Coefficients
for Greenhouse—Grown Chrysanthemums Using Electric Lighting

O thilEx R R Ok B Yo A A ok
MATSUZAWA Takumi ~ FUJISHIMA Masaki ITO Kengo BAN Masaki

1. [FC&Iz G TEZEMK (H) ) (LI, FHEkdE) Ti%, M KEDOREIC
k@,&yvyﬁﬂiDﬁ%t%%%m@%%ﬁ%%Té_kfﬁﬁﬁﬁﬁmi%
ETDHHENRTLEHIN TS, /EMFRERIIIEDEAEOETH D08, FHEEHEICITIE X
HICBAT it A2, EEHITENRBEENEOKN %% HH T L (2025, EAK
i?m,ﬁﬁiﬁﬁf%ﬁwﬁﬁfﬁé AT, EEXHOHKEME COERER
ZHEHME L, R EETOE RS S CHEME LR, ROEmREK
@%m_ﬁﬁéﬁﬁﬁ%%ﬁ%ﬁé.
2. AEAHE
2.1 AEHBME ZmBEHEGICAET S, mE 707 OBzt g el Lz, B
B A B L, MRICEE LI v ¥ (& F 2 -T2V K LTS,
2.2 AEWME FAEMMII RS FE~RTHEL L, REFES~9 A, 11~F 3 H, R6 4 5~9
H, 10~%2 A1, RTFA4~8 HOHEE 3 W, &% 2 W3t 5 I LT OFE % FH i
L7z (ZHhUFE, £#HEEICE LT [REAH] 0k HIc5wT).
(M XIFERE FEREHEASFFA2EES S5, 15, 25, 35, 50cm ([CF%E L, Hig@H L=
(7720 [R5 &£%] & [R6 &45] Tl RENEAELL).
QDREAE KLBNEEZBBICREL, BT —F itk L7 ([R5 £%] <T—
R, 2 [R6 B ] LI ITERGZEEICL Y, MW 2 &E ORI E 27k L=,
Q) ZxMmAE HAKERHE, =E2EHIGHE, EREZERNE, EARESEZEML .
3. HHEFE
FHEIEYE TR, ABMICEDREEHIT DI L THMEEBEKEZFHE LTS, KigT
X, HHBKE, BBMEZAETAT—VHNCHE L, EWREE RO, 2oL &, £
BAT =V CGEMY L EBFTY) 3R LEIEDREO v — 7 BRI X v kL.
1 HHEHEBEKEDHTE +HEASEAEZHWE., Z0&&, EHPEKOEEZ PR
5728, 3 ALLERIW HE R ZENTWADEEKIZK L, #EAKERO 2 AMZHEEME L L
7o (J7¥E D). £t 124 R ICHERS) L Ao TEE T 579
PERZNL—E | RSN TWDH 7o, HEK 24 FFE%, BOoRMES O EL YT
HI-0FEEHMEAE 2 HE LELAIZOWTHRD T (HiE2)., B LEKyT — 20
RKELTWDLIEHAET, BUKAR - U HIBICCRHAE LEARBELMEMEE L.
SIEBEOHTE Nr~riEZHAWE. 20k X, BBENOKRE RO FZHEL
AT 2 HEE, FrEEREICHEY, BFEOgt RWR L6 OBLANME 2 #1E L < s A

* NTC = P & Y k&4 NTC Consultants Inc., *x* I B KRZISHAEWE #E Faculty of
Applied Biological Sciences, Gifu University, *kx B ¥F 2 B JF Tokai Agricultural
Administration Office

F—U— R JHEENE, K E
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LI LTHEATDHED 2EEAZ MV (R D, R1Xv~r BB 88 H T
73 E R I A T %Eﬁ@ﬁﬁgﬁi*lb%*‘ﬁi Tablel Meteorological factors used

in Penman method calculations

HHFHHE TBRM (1 Wm?) LT, £/ i amy  REEN o L
TN DEBEREBTHEBIIR LAY — — —
S, FoTER~OMEFEIIREL L. 1 i RERELS
i i S fE D 15%
L BREER wpnr  FREER R 5
A1 BEHEBKE L£EAT—UH, JFENO AN O HEEL T 70h
BRKEHEGREZ T (R2). EHITHIEL1ICT %2 HHHKR '
1.2~2.6 mm d”', 2 C1.0~4.0nmd"' &3 Zebeoz Daily walor consumption
Iz, AFH - IWHEH CITEHHEKOZEN ff'f"*;; — 1%3
JE HE 5 P .
4B IR X X s, FiE2 0N K& R T I
<7 BB & 5. AHIE RE~6 4 & b 12 KEMN P AN
FAELUZO, [REAH] 2B oAk, [R6 4 xg%zilwﬂ'ﬁl%;, séﬁmzz
VrEESR, BRHEVASOEE Aok (hp | K3 PERR (KREIRE
] Table3 Crop coefficient calculated
[R7 E%] f@*ﬁﬁfﬁ@ii*ﬁ%ﬁ 0.5 mm d_l, iﬁ based on field weather conditions
W25 d!, WHMZ 4 EHBER, K e e Tm e w
BB LARE I LVMEE 7> T T2). E L 0.6 0.4 0.3 0.5 0.4
4.2 EYMER EVERROHEBETRT (Fa~ T 00 o ve o5 0
0.3 0.3 0.4 0.3 .
3). HE (3 MEFHM) BRLT—2icksF 2B oo os o5 e M

. XLf&ﬁitékéﬂrﬁi.b‘Zﬁ@ﬁ:{ﬁ 1, FEEMNTIE?2
JiiE 1 T0.4~0.5, JiiE2 T0.5~0.8, &% (fii \
£ 4 EMRE (FRE%H)

E1ﬁ) 6i/ﬁ%ﬁﬁ@‘”%%—( 0.3~0.5, %%ﬁ*ﬁﬂzfﬁ Table4 Crop coefficient calculated

T 0.3~0.8 7o l-. BEX, X% L& bl Ls based on Irago’s weather conditions

MEME RO EERKE S Rot. Z0ED v w o w e w
R CHSRET — FRORRMIC-NT, HH s ws o o o
DRSO MIRET 0.3 &< (D), 27 o0 wr ar es 0
2) 7275 OE o AR B AR £ 28 s s
0.21 L {Kh - 7. S5 N3

ErwsL, BREO i 18
fEmiRsIL 0.4 Bl (7 2 2
L, ] B EE T — v*oo V2 3 a4 5 6 1 8 "0 1 2 s 4 s 5 7 s
B LRSS, M L ) AR
ok B S0 F N D HE T 1 A/{;/Ei;;ﬁﬁffﬁfﬁ 2 «/{:{%ﬁ%ﬁﬁﬁ*ﬁ%

{ﬂi i) %%fii?'ﬁ—é Fig.1 Correlation of Penman Fig. 2 Correlation of Penman
7= 2 e~ 0D Mk method calculations in summer method calculations in winter
KO KRG B ~OGE A CTE B ESCKRLE T — Y S e LR THILERD S .
5. SEDFEE MHMX TOMLE DIIEMREREEH & OLKIC K D29 EOmE, &
BREOFIEECMIE T IERFEOMENLE LR EE2LNS.

GIM B AkKPEDS (2015) @ T Mk BLFEEm gk AL VE FhiE M3 (M) )
B bROKFE (2025) : HEXIRBIEICR D EAFSHCHT 2 ABERFAEES (B 1E)
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H AR D KHHD> A D3V OEHET~0D FAO Penman—Monteith Z.0D38 F 7T REAE:
Applicability of FAO Penman—Monteith Method for Upland Field Irrigation Planning
in Japan

i —ET Ot me”
NISHII Kazuma MATSUI Hiroyuki

1. EREEM

JHHI A DNOEHENC BT 2 FIKTEEREORE T, [RREHRICE S ARBEHENEETH
Do BEMIKEEATYE, Penman 2. (1948) T8V HEUEZIEAT (LT Bo) ZHEHIL, ENTERIN
TERER (BAF ke) %3 U CIEMZRRHEE (BTope) ZEHTHFEEZRAL DY, —F, £
< O[ETIX FAO Irrigation and Drainage Paper No. 56”7 TH/R & 4172 FAO Penman—Monteith = (UL T
FAOPM ) |2 L 2 HMEFEH R (LT ETo) DEMETH Y, EToll FAO MHESET 2 1EMRE (B
T Ko) &% U HEWZASREE (LT ETermo) ZHFET 2 FEMRH SN TWD, PM RUIEHI
PIRRZE K FHHEH L IR LT D720, Biig L, X0 IBEO R MEMARRE R EDOHEEN THETH
%o U, AMeDAS SIS COFXHE BB 41, &0 FEREICHD U7 2838 I EHEE 23 AT RE
272> T D, £ 2 CAFZEE, BIfT0 Penman & AW BEMOKEES D FiE L DA LT,
FAO PM X H AR DI A GHENZ 351 28 FH FTeeM: A4 E BRICRHMi+ 52 Z L 2 HiN & LT,
2. ARAE

[efgetts] SN (REAS - BEIR BB L OVEL) @ AMeDAS 18 #i5, KEEE 10 #iS & pedl

(Rl L OVE) D AMeDAS 10 Hid & KSR EE 6 HmZxge & Uiz, JUNIE 2023~2024 40
W QA5y), MEALIIESIC X DAL RT 5720, 2022~2024 FOIEFESH (4~11 A, 3
Hoy) EXgE Lz,

[FIREA B E] B BN C Penman X2 & 5 B8 LONFAOPM U2 L% EToxHE L, HBIH
PRI BB L 72 5 2 T, WFEDZES RMSE (2 X0 3l L7,

(e B E] BHERREO RS VMEY (A Fx XY - 2WZ ATy al—, EIRE:
MALE - IZNWL L - 2N Z A, BE WLk - X - 20N A) 233, BRoER %2
FHIE L C ETepen, ETcrao Z%E L72, Penman UZTEMREL ke, FAOPM =UZIFEMIREL Ke & H
VY, AEHID ETcpen, ETcrao @ RMSE 35 K OVA Bl H FEEHEC/EIFE R ETepen, ETcrao &l L7z,

3. faRLEEE

[Friez&ssmaE] —fle UCRRILE X OmMBIERC I 5 A B A P Rl REZ S BE O mi=ic X 5 H
BIHERS % Figs. 1 & 219, £/, EIREBRIZEIT S RMSE 8 XUV, 7 A§A7E% Table 1 (2R
7. RMSE (mnvd) IERFHALTIX 0.16, BEVLEZETe LN TIX 0.18 & 72 o7z, ZHD7E (Eo—ETo)
EEEEZ R L, BEEIC 0.2~04 mm/d DIEDOfEZE LV, FEERIZ-02~-0.4 mm/d DEDEE
EDMEmDPER S, Ziud, WA THOW DD BRI EHEEXOE TER L T &
Ezonb?,

*EMOKEE B EB)R (Tokai Regional Agricultural Administration Office, MAFF)
PRI E KRR (School of Agriculture, Utsunomiya University)
Penman =X, FH*HEE, FAO Irrigation and Drainage Paper No.56
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(VeSS IR E] Bl & LCRRIL (XL x) - mEbil
fE (7 mryaV—) ©ARBERZEFBEOmAIC X
% HBIHERS % Figs.3~4 |27, £72, Table2(Z, (X
MLk OEWR I <, AU TR - 1FRL D
eI Z D, 1B ETELZFEE L, ETcpen, ETcrao
D7D RMSE %R 7=, FERDF ¥~ (ZHIEH),
PWZ A, 7oyal— (CHER) T0.11 (0.18),
021, 022 (0.25), BHREOPAL X, FHWL &,
7ZWVWZ AT 033, 018, 031, EEOIEWL X, 7
X, PV AT030, 020, 023 &E/eo7z, WHI, %f
%L L7z 9 {1 D RMSE O 0.11~0.33
mm/d & 72 o7, MFMREICRE RN H DHETH
I ROV IO ChHIUTEEIT S W2 &, A
MOENBD BN TS, 1EHORE ETe (mm//EH])
TIEMFHEDE I NS WIGENR LN &R oT,
Ll 9 Y CIIEMREIZ L > T Eok EToD 2
E DG ETepen & ETepao DD NS HZ B HY,
eI L v shi-bo B2 N5, £,
DALk, I3 L X TR - ER OEMIRE D
7 RMSE ICKRE S S L 2 &3 ino T,

4. &

AHIFFE D% G itk « VEMIIZ 3V T, Penman =X, FAO
PM 22 53R BT AR LR D 7513 0.11~0.33
mm/d & PPN S AefaE R L, A ORIcKRE 72
ZEITRRD BN, HARDMHIAD A DINGHEA~D
W FTREMEDS R ST, — 7, AR E N RO R
W TAEBT AT =V T L OEMREIZER S D
BT EN NI TH 5, 5% TR H - 1B (1
) ARk U CHERZRD 2 BN B 5,

71 FSCHK

1) EMOKRER (2015)
AP TESEAK () )
2) Allen, R. G., Pereira, L. S., Raes, D., Smith, M. (1998):
Crop evapotranspiration — Guidelines for computing crop
water requirements. FAO Irrigation and Drainage Paper
56.

3yfadt (2010) @ v RIS EEAHEERITB T 5
AR RW G EHEER O beEg. B3R T2
=

;MO AR
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4.0 Penman(Eo)
=3 )
ﬁ —~ e \
w3 20 v \\\
ﬁglo.//
g 0.0
12345678 9101112
month

Fig.2 Bal#kII31T B A Bl AT REAR S &
Table 1 FEVZSIRICISIT 2 RUSE « /31 7 A7

RMSE (mm/d) Bias (mm/d)

O FHMIF 0.18 -0.04
ittt 0.17 0.04
JFEAFRTH 0.20 0.02
BA 0.15 0.00
JIN 0.19 0.02
NE| 0.18 -0.01
Hft 0.17 0.02
FHEy 0.20 -0.01
ik 0.18 0.02
NZ i 0.18 0.01

Table 2 (TH Uk OVEMIUREL

FEAE - EAEIY EEH U HER]

FAO 0.50 1.15 0.75
Panman 0.70 1.10 0.70

5.0 +ETc,FAO
Eﬂﬁﬂ 4.0 ETc,Pen
gem
-‘g E 2.0
g 1.0

0.0

4 5 6
month 7
Fig3 AL - i3 L x o A BIE 7R R R

4.0 ~-ETc,FAO
mmﬂ ETc,Pen

3.0
£s
= E 2.0
<
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0.0
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HRAZIYDIRBEZILNDRIZE T HBENE &EEMRHE O
Evaluation of radiation budget and crop coefficient
at a Gypsophila paniculata greenhouse

OBM = F 2,

B LB, A B

HH **

Kozue Yuge, Mitsumasa Anan, Yutaka Fujiki

1LIFL®HIC

MBS ILAE B B WIS U 7o Ko fli ke &2 17
5 L TREAE L ME N ENYRETE
L7, HEKEZEUIZFHET 5 2 &2
BETHD. BHOKESRBMIERF (2016)
WAL TWD b Hitk B 9 3 5 | % 5 5
W R OGEM - a3 TR ZER K () )

(DA#%, REE[FEEYE) CTIX, HWEKEOEE
FiE L L ChBEARSEADES XU Penman
EEAWEHEEERREREIN TS, %E

TIEFFICHi I ER RE S BT L L
DEE SN TWD (FHID, 2020) 235, Ji
RTINS IET IR L 72D &
72, Penman {EIZ K > CTHEKELZHET
LGB TEMIREE N LB L 72 D0, T D
BWMITIEE A ER0. KBTI, B85
FEF S AL T 2 i R F6 W TR I 3
EHONICL, HBKEREIZLEREY
BB EMMT 52 HNET S,

2. BAFBAL, MHFTME S K VEMRBDH

E A&

A e L (1) 127”7 Penman £ T
ARIEWAL ET, (mm d') Z5R®D, ZHICHE
WARE K. & e U CIH&EKE ET (mmd")
ERIETDHIENERI L TWD

A

ETP A+]/ l A+ f(uz)(esa ea) (1)
ET = KET, (2)
22T, R, MikHE (MIm?dY), [: K

DB (MIkg"), A: fafi&% FEHM%

DA EL (hPa°C™!), y: #iw it E % (0.66hPa
°c), KT (hPa), ey : fadfnz&%E
(hPa), f (u2) : ME 2 m ([ZBT 5 EH uy

(ms') % (mmd!hPa!) TH 5.

TEW 30T 2 Mk &1, ko i@
D OIE B O & (S| —ST) B L OIERE
DOEWRKEE (L|—L1) O&FTH 5.
R,=@1-SD+LI-LT) (3)
2T, S| P& s E (MIm?d
D, St b E EE AN E (MIm?dh),
Ll : T EEKRSE MIm?d"), L1:
EmEREMNE MIm?d') THD.

S ELYE T, BERR I 8 0T D M A B
FRXQ)OERORE B &L ZEET,
EBRE O A BICE L & L TABE
MEFHET DL ZERHERI AL TWD
S HREHZOMELREARE

Bagm Bt X o n 23 v (&
T NZAN) BRI TWD 2 HR

€q .

DE= )T 2D ERR 7 @ %EJHE S
E LT, ST, AR THENTZA
VI H BB L TEEE N T, S

EF 2 —7 WS T G A B 2025
F9 H20H~2026F4H26 0 THS. 1
EHIZ 12 HIS8HETTHY, Bkag vk
ELTBRIZ2ER BBs S iz,
HBEGZIZ T = — 2T —2 3 (WS-
GP1, Delta-T Devices), ## & % E#H & (DS-
2, Decagon) 35 J TN 4 543 s U 3 FF (CHEF -
NROL, 7 V=7 v 7 A &th) Z#8¢E L,

* R RKFESES Faculty of Agriculture, Saga University

o (BK) mf#RAE = > b Takasaki Sogo Consultant, Co. Ltd.

F—U— R AMAKEE, AT, HEKE
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R[RBERB L OHMHN A2 FEZR L. £
KT A A =% (CHR-TM, 7V ~T v
TR ESM) 28 E Sem B LY 15em (2 H
L TEHEAKSREZME L. ZbHD
RENORBELLEEZS 7V 7L, K
SRR A RO, 512, SRS
KKE A —H — (FMDS-I1, % 55 3 p%
ARSIk > TR F OBk EZ FH
L7c. 2RO 105 T & i2iT- 7.
4, HREER

Fig. 113 4 plc oy B I 3G 2 JH v THE
LI ANOBHR L Z R L TWD . E
EREINATZAOBRIZHEEI NS T,
10 A 25 B H T A0 RBIRDHE I,
11 H 14 BICi3Gbek@Easnz. 12 4 4
HULBE ISR RN R Eo-o ZHEE S
AT W L oo W R T IR R o KR &
I~ AFTATHY, 1L L% RS> TW
7o BAROW BRI, Bk Ok EiX
BRAAZHMU7ZZA, 0 MI m?d!' LY/
W FE T, 2EEMRAE D L BRI
WIZER U, AF ST & REBITHIN L 7=,
Fig 213X (D ICX-oTHTELEAREEK
A (ET,) THD. FEEITIFIEN O M S
Bz Ao, goEBElic oW T, &l
FLUE T HE o CIE IR o 45 I ik S B A b ik gt
BEELLTHRELEMERLHETRT. 20
BEYVmEFICITERELNHDENVZD. £,
THOKGWMAETCRE LIZHEKE S, &
nxEX (2) ®ETIZANILTET, CTHRTZ
& THEE LIcEiR % (K) bR LT, K.
FAEBFBMH C/hEL, WEIZWMLTAER
EHENZIZEAD T 2 mICH D E VR D.
5. B YIC

AR TIEIIAI Y TDOE= LT R
X RICBI M E 21T o 7o ABBICKE
TR Fe RAE T O I 3 0 R A R
LT ENTER. BEAKRGBADERS QI
Penman £ AW TENENHEKEL &
OWERBNAERDDZET, WAI VY TD

60 1 —— FIEEW - LSRN — ERORY
—— TS - bR - EROR
30—t
40 g,
L ‘
= 30 ~
=
i 20
= |
= 10

0 S, SRR XX Ay
3/19  4/18
-10

HHA

Fig.1 @REHFITH 1T HHMEHFIREZ
Daily changes of radiation budget

( 1.6

------- PR IERRAES  —— MR 32

o | gk o (EMIREK
E o < WML >R <R |,
e
%
&
&
&
®
0 T T T T T 0
9/20 105 1020 11/4 11719 12/4  12/19

AR

Fig.2 %RHA, HEKEELUVEYR
BOEH

Changes of potential evapotranspiration,

water consumption and crop coefficient

AEW A @ LT EMR R A HEE L, B

mazRld 5 2 LN TE .

E ik

B H B AT 2 W 1 TR U T2 B AR OK PE A LN

BERBOBEBREMEDL NCERZRZHS

Ze TE U 7 G T L il 5 oo ol A R AR = o

ZEHMIZE L CTEHOBEZERT S.

5| FA XX #k

JEMOKFEE RATIRELE (2016) @ LIk B
HAEFTE R G EE R OGEM - L FHE
MEZERK (W), BRERMNILTES.

SHIZ T %, BIFEEE, SEIBKER (2020) -
A FITREC= LAY RTBIT DKHEE
BEE L LHAKSEEOFM KR T — ¥
FHAWEHEKEHE TEORKER EIC
M C—, RERMNLYSHmCE, 310,
1 155-1_164.
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EEMTNOMBHIEMRICE T LHKFAEEOFEM
Evaluation of Agricultural Water Use in Citrus-Growing
Areas of Southern Mie Prefecture

OmA " - ik =
TAKAGI Ryo and FUITYAMA So

1. IFC®IC

AR, MEREICRS T 2@mEl, AHbx ML Lo~ T R v 7 X008 A
LIZEVAKEBEORENEILL, BEAKOLZEMBOEEENERKL TVD (B,
2016). F7o, WINEND OLE LT KIEMESEERMGERT I, 77 -8 FOE
BEEAANHFAT 22 LBRkRDENTND (BRILG, 2025). AMFIE TIE, =5 R EGH M
DAMEXOMAG A T T A4 AT DG, ICTREHSNTWEKEHRY 2T L%
AWTKERT — X #IE L, BAEOHMEKF > AT LAOFEBOKFAFEEELZI L NIZT
HZEEAMETS.

2. WRETHIHBOIEEBHEMR EMBNA TIA VKM RATLOBE
WL D R R BRI ET A X (Hf A
RERK 1 A5 4D 20ha) (3, EEEMBEIFFEIEIC LD
fifi S A0 30 LA AN RRAE U 72 b A 13 355 B i X ©
HDH. KX DOKF AT A0%, KRR 1) % #EK
ELARYT (GHAIKALIZ XV on-off H @hifilfH)
K077 —LR FEEFATARIL S4m?)IZEE L
DL, 7y —LRY R LITHRETKIESE A~
BlAK S TWD. [EE B 33 o FKGHE k-
OFIHBE, FHERPBRORE I TR, B 1 KI5 KA
BETIE, S EREDOTLODO LV TF N v FEICLDEROBER=—ABH 5729, 2025
10 A D, BFE ORI RN e HKFEE 2 B2 e L IR E R CET P THh 5.

3. ICTZERALI-MBNAA T4 ORAKEDE

A X TIE, AKFIHAMRETMEZ B E LEZKER Y AT A (BRRat zTv ) % 2022
ENBEANL, 77 =LKy RKA (FP KAL) O@EGERMTOA TN D, AUFETIE
FP KL OEB 7 7 — AR RO KENLABOHKEEZHEHET S LT, 2023 4F
D 2025 FE DM O K EZEEZ KR L, BUEOMGRIEO M KEOFERE LML 2. F
S EIERMEEHO I N R TI1973FE 05 1976 F O R K ER ST 1913 F O HKET —
Z (LI 5 ,1982) & AKX TD 2023 FE7 5 2025FE T K &7 »>722024 DT — X & g L,
OB D Ao HAKEOZEEZFE L.

TEERPERFERAME IR R Graduate School of Bioresources, Mie University
T E=EKRFH 2O R KX AIHHE Mie Regional Plan Co-creation Organization, Mie University
F—U— N MG, KEER, KFIH%ERE, ICT
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4, BREEE 50
41 20234 2025 % 9 BETHAKE w | [
X2 1%, A #1IX 0 2023~2025 40 A Bl %‘i i
HAKEOHER 277 . 7238, 2023 49 H %25
ERP O T2, FEH L TWVRY, é ﬁ
FEWoORAKEEIE, 6 AL HAKE =g
RNEEIML, 7~8 Al —2 %Wz 5. % g
@f(ﬁ, %7}(%@@(?01?@’}"@“5%@@, 1A 20 30 44 sH 68 70 8H 9 108 117 12)
12~1 A ®FKEIZA 20~30 mm 2 £ % X2 2023 ~2025 F DA HKE

HBELTEY, AFICBNTHRENHEEL OB BRIESOEMAZKFAND 5 LW L2
272 oo, BRI R Ok A AKEIL, 202448 H D 4295mm TH VY, ZOfEIE, A
H1 X o> Z1 8 K B 1.00 mm/day DK 1.39 52895, —F5, 2023 4E 8 H 2N HL#k g/ &\
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Enhancing water productivity with fixed skip furrow irrigation for maize in Uzbekistan

OMEEIEST! KPEMitH2 Erkinbay TLEUBERGENOV? Ismail ASANOV*
RETH HPER
Haruyuki FUJIMAKI! Junya ONISHI? Erkinbay TLEUBERGENOV? Ismail ASANOV* Takanori
NAGANO?® Kenji TANAKA®

1. Introduction
Skip furrow irrigation would be a cost-effective water saving method by reducing the amount of water

supplied and evaporation losses. Conventional skip furrow switches watered furrow at each irrigation. But
if the watered furrow is fixed on one side, we may further save water and plants may extend root
preferentially and more effectively. It is called Fixed Skip Furrow (FSF) Irrigation. The effectiveness of
FSF has been verified by several experiments, but its effectiveness may differ among combinations of
soil, crop and climate. To evaluate the effectiveness of FSF for maize on a sandy loam soil, we carried

out a field experiment in Nukus, Uzbekistan.

Depth (cm)

0 40 80 120 160 200
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Figure 1 Shape of furrow-and-bed and the location of the probes.

2. Materials and Methods

The field area was 40.5 m wide and 10 m long, with 54 ridges with a spacing of 0.75 m. We set up three
treatments: conventional every furrow irrigation(F), alternating skip furrow irrigation (SF), and FSF. Each
treatment had three replicates consisting of six furrows. Maize was sown on 2 June at 20 cm plant spacing
at the top of each bed. To monitor soil moisture and salinity, four WD5-WET-SDI probes were installed
to each treatment as illustrated in Fig.1. Irrigation was carried out six times, 80, 68, and 60 mm at each
time for F, SF and FSF, respectively, using pipelines with flowmeters. Only 13 mm of rain occurred
during the growing period. Yield survey was conducted on 2 October. Root and soil samples were also
collected at the same time.

3. Results and Discussion

Alternate skip furrow (SF) caused alternate increase in soil moisture in irrigation events on 19 June and 2
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Figure 2 Time changes of soil moisture of SF.
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Figure 4 Profile of volumetric water content under FSF at the end.
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Figure 6 Profile of root length density under FSF
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Figure 3 Comparison of biological water productivity
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Figire 5 Profile of the mass of salt per volume under FSF at the end.

July, as shown in Fig.2. It also shows that soil just
below the plant was kept wet even water is applied to
one side. There was no significant difference in yield.
Figure 3 compares biological water productivity, WP
(= biomass / mass of water applied). WP of SF was
1.27 times larger than F and that of FSF was even
higher, 1.51 times, indicating the effectiveness of
FSF. Still, it may have a negative side effect. The
surface layer of non-irrigated furrow of FSF was dry,
as shown in Fig. 4, implying that soil water flowed
toward the side. As a result, salt accumulated in the
shoulder of non-irrigated side of the bed of FSF as
shown in Fig. 5. Rain may push the salts back into

main root zone and impose salinity stress. Therefore, long term effectiveness is still unknown and

methods to remove the locally accumulated salts should be developed. In FSF, roots avoided the dry and

saline zone and preferentially extended to surface layer of watered furrow, as shown in Fig.6. The

effectiveness of FSF may owe to such a flexibility of maize.
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