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Trial for using machine learning to identify factors affecting
blossom end rot formation in pepper under hydroponic culture
Masato Tsuro'*, Tetsuyuki Takemoto?, Ryohei Yamada!, Chihiro Tanaka' and Takaaki Kojima'

Abstract Machine learning improves prediction accuracy by finding patterns and regularities in complex interactions
among various factors based on a large amount of data. This study investigated the applicability of machine learning
techniques to the analysis of factors affecting blossom end rot (BER) formation in pepper. We evaluated the effects of
environmental factors on BER formation in a hydroponic culture during the spring-summer and fall-winter seasons using
three machine learning algorithms: Support Vector Machine (SVM), Neural Network (NN) and Random Forest (RF).
When cultivating the hot pepper ‘Amato Bijin" and the bell pepper Kyomidori in a 1/2-strength Enshi-shohou nutrient
solution (control) and a nutrient solution with Ca concentration reduced to 1/8 strength (1/8 Ca), during the spring and
summer season, ‘Amato Bijin’ showed a significantly higher incidence of BER from the first to third week after the first
flower bloomed, and Kyomidori’ showed a significantly higher incidence up to the second week in the 1/8 Ca treatment.
Subsequently, both Ca concentration groups exhibited high BER incidence. In contrast, during the autumn and winter
season, BER was scarcely observed in any of the culture solution, except for the first week of the first blooming in the 1/8
Ca of ‘Amato Bijin’. The model evaluation indices were R?=0.54 for the SVM, R?=0.60 for the NN, and R?=0.63 for the RF,
suggesting that the factors adopted in this study were found to be capable of predicting BER formation with relatively high
accuracy, regardless of the algorithm used. The results of these methods indicated that higher total temperatures, total
solar radiation and Ca concentrations in the culture medium generally contributed to BER formation. These results were
similar to those reported in previous analyses of the factors that cause BER formation, suggesting that machine learning is
an effective method for estimating these factors.

Key words: blossom end rot (BER), Ca concentration, machine learning, pepper, temperature, radiation
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— HARDOYGHERBEEHED A ) F 2T 2RO ILKRZE LT -
g e - WHRE®

E22 0] AL, ERS A O L 7% E M (International Baccalaureate Primary Years Programme : PYP) &
HAODGHEEHEZEHE (2017 4£5R) IIBTA2EHBEOMALIFEELEL, MEOL BN EHEN LS 22T
LI L EHAME L7z, PYP RFERAIFEHZILEE L SHELF0OBENM 2O HNE T 2ENRHExFHS. —FH, HAR
DOIMEFIBE I [ %M L AN aIsE | 2L L, SEOER L LG TR T TIBRHIIE R 5 S G S
L. WEORKE, WHETFELEROZFCREHELEL-HCEE - ME L OEAAEVEERT 2 ILEI L R05
PYP IZZ SREHEI S EFRIEE, HAROYREFEBE EHITRERER O ET LV ERT A0 TERLRLZZENHL N E &o
7o RWFgElE, JERFEEICBU AEES ) ¥ 2T 28 AR LT, HORM L SRERE L IBHMINSEBlO WL T ElE 2 R
5H0DTH 5.

F-—TU— K SEYE, FELOEHMLFEY, BREAVX1T L, DEHE

Language Education in the International Baccalaureate Primary Years Programme:
Curriculum Approaches in Comparison with Japan’s National Curriculum Standard for Kindergartens
Ayami Kato'*, Shohei Uchida?

Abstract This study examines the similarities and differences between the language education philosophies
and instructional methods of the International Baccalaureate (IB) Primary Years Programme (PYP) Early
Years (ages 3-6) and Japan's National Curriculum Standard for Kindergartens issued in 2017. The PYP adopts
an inquiry-based curriculum where language serves both as a medium and object of learning, grounded in a
comprehensive perspective. Conversely, Japanese early childhood education emphasizes holistic development
through play-based learning and emotional communication rooted in children’s daily experiences. While both
frameworks share a child-centered approach and aim to foster expression and mutual understanding through
language the PYP prioritizes multilingual competence and intercultural awareness, whereas Japanese early
childhood education and care focuses on emotional development and group harmony in the mother tongue. This
paper highlights the potential complementarity of the two frameworks, suggesting that integrating inquiry-based
language learning with emotionally responsive communication may enhance early childhood language education
in non-English-speaking contexts.

Key words: language education, children’s agency in learning, international curriculum, primary education
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FALTHY, %“% %% (Inquirers) REE T2 H
(Thinkers) I3 2=/ —%— (Communicators) <‘:\/>o

IEEHBLIEZHME L CWwWA )Y (IBO 2011),

LI PYPOHMIZHARIZBITL I N5 DY ?5(
INERBEO BT HE L EEKT 5 LIEF S ﬂfb‘%
(KR% 2023).

CHOLEEBEEDOT, HATHL IBEANOELAETD
wRATWDS, HARERFIZZ T — 30 AWM B kN o —5
& LT 2013412 [ HAFHEEEE | 128 W T [20184FEF T
(ZEIN O IB RRERGE 2 200 B2 3 & v 9 B (IB200
ETH) & (”:7Q 2019), SCHFELEEAE S 1B EAEEE
M AR L7, ZoE, BN B REIE 2017 44 A
FF T 45 % (PYP EHirg 22 4) 12EL, 202549 AKX
FF R CLE PYP RRZEARR 82 8 (BEffiAs 46 2) IZIER L Tw
B (CHEMFEBEEFEHET Y V-2 7 4 2025). IO
Zhik, HAOYEHBFEBIZBWTHER SO L 7
AOEEDPHEEIERL TVWDL I EERLTVS

Z 2T, KFSC T, PYP & HADOSHERAE ;f—/\ (2017
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Z 22— a )] \IETAHREHEB L ORENED

FEWEHESEAHLPICTAIEEFHNET S, LEOX
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2. IBPYP ¢ EEHNEFNER -
ICHITBEEE

HHEE RE

2. 1. IBPYP ¢ EEHNENIER
IBCTREFERNIZEBHEOPEER L L THEDT
ThBY, HBOSHETEHLAFEICL>TaI o=y —
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EEHLLBRIO—D TR L, FEeRE L bR
EPZTEY, Halliday DHEFRESEIC [BEr5 R L
(learning language) | Ta ﬁ% il L C¥ 5 L (learning
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F)UHNVTHDL I EEHRITTCDE (IBO 2009). LA L
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THREFELZ2Y, fF LTV AE IRV THE
LE-7-0 3 A5E T, 3] omiis [ AR
R [ OFEEPELR )G Twh, HEIIBWTY
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ENTWa (CEREE 2018). T k)12, SiEHF %
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SARICHD AT LD E 2T, AT X A BRIER T
EDANOFFIZIED BB L ARERTH I L > TH 2 5N T
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B BLE R D W TR TER O D 2 SEEE )
ZEME S5 2 AR SN D (IBO 2009). A 7 #

RETRDO ) IV E Vo 2B IR R VESTIE R <, H%E
TR oT7u Y 7 MEER BN FEOhTE
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C-FET)TRZ - Rmd ] [fA] [FE] Lo gD
EZEED A (learning continuum) 2R L THED,
LT &b OFGEBRN S U238 %479 (IBO 2009).
BIRIAD HARFAAEE B T, WEEOFHAMPE~OSINS
EH 2 - SR 502 8 TR E SO EF T
BRI TR M B e RO AT ENEH D L O
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12X, BRECHELAVEFETTA T 72 LDTHh LI
FECHEELLDTLXENSESNS, M T, By
% RO 5 12O IZWIRE O REM Pk - 75 SIS L E R
Wy ANBZ L%, ZHIZEDFELIEEEFOLD
P ThL, TOEFICH LR L FTHERICY
ik, SREZ ML -HBEOIKAR SIS IBO 2009).
PYP OSiEHFIL, [MTxHM->Twb ] L0 [Uhfz2
SNAD] ZEML, FELOFMEMMLERLEWATL T
HEE L STERBE 2 F THHEBEW - ATk
LoTwnh,

(2) WHERZEEHEICB I 2 SEREFTOH D - WE
HARDOHERIZ B 5 BARM R IGEH F0E 2 O R
X TREAHE L TITHOHE] THDH CCHEBEHEE 2018).
UL, B SER LT — HWDEBENICH 2 AT
T Ia—FEiImIcH L. oF D, PREGERH Y T FD
TEEBEAEHNE L P VR8I 0L, BO0H0
HDIZHLYDOLRRICELERF-720, TR - 2T
LERLALDELANTEREE o/, AEICIRAEL 72
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B2 TV ZEIZHILLEENTWAS., BIZIE, AR
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rEEVSESEAEARML, [FEXoW] v ER
FUGET S, Tk SIZEBELDLON, HENZ LD [IEE
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L72), ZBRZOEVEVESETHELZY TS L) 2,
MHAEHZE L -SHEREMOBAERIZL ST, FELD
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LTV L, SEICLAEAAVERELL LIRS
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LIEDOT ] B D AR TIE R, BEE0EETH
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BL, TELOEMRIICETREES. —Fh, YHEEE
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