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L72H OO FFRAQEMAND & 3 DDOEHRNO LT L VIEEIZZEN210 ppm (k
HEIX) . 32ppm. X1Z40ppmTdH > 72A%, 3 DDFEFRIX T—ERIZE VT2 7z (423),
IO DOMERIT, BREICHERINTVDE ZOEREY P O 2HEHTLOESH TRV
ERFLTe MAT, WAL TR WHFBEDNFF 52— —7 v N RHERETAT
THIEAK, LW ETHH D, Blo [HEY] OHFFICIL, BEHERIEHR LY
YIAEREHAD) TR ANT, WALL) Y INMNENLTF L VKB HDY) »
THRBAEELHT Do TWBEDS, ) ¥ TORMESZIEMHICHET 52 L IZHETDH
Dy R LTV Y T2 ATTLI LMLV, S HICHOEREIZIL, BHAR
WAL 72) Y TEEODWYNFOHE ANT, VryInsiihshis =L oy
NEOEERFRESEDLHY LREINTVDL, LEL, SOERBITL, =F L v OfET
BETDLIP LI L2 WD R HERT A7 T, ZF L Y OBREOEVIZL 2 Z0AEIRIED
KRELSEHMILTHZ LR TELR VY, DEDZ RS, HirbTF Ly 2ESE, Z
DIF LYW G 2. TOIF L ¥ OREEIARLE L 7R O LB RIS DK & & % 1R
WCBAEICE X2 5 2 e TE L, Bl hEREM % HET 2 LENIHTEL,

BERERICEIAL2) T2 ANTIF LU E28ESE, ZOIF L U PHRoSEZH
E5251) TEEFWIRT I B BT L OFEBREMERET S EERAT
[T 2] o T7] E9I1I2L T ML Ao T3 ¢ OBHES WIRKX), VT
2SIV EANZEAER. x) YT 1% 174129 > TASEHHFNIC AN TB W
A, FRDS 3 ~5mmM iz by ET I OMT2EATENLZNI0MT S AN
F=x L. 4REHE Wz, ZO#R. 3OOREBNOLT L ViEIZEN 210 ppm (i H
[X). 10ppm. Xi320ppmicZz o7z (M24), CH & &, F'7ETILOEROEEIZTF
Ly OERTHES L, ZF L Y OERENSVIEIEZOMERSE ol (K24), 2D
FEBRZ L 5Ty TF L ¥ OIREEIRS L 7Moo A 3G % IEHECEUE L9 2 & & ASIT R
LRI B EMETE ],

SRR RS AR R LR PR CPRS0E S R) 12iE. TR O Bl FUG 2
HWARNESDEDLZ EERWEERL121E, B2 TV FY0OHEZEZY) Y TOR
FEL—HIBIIANEH LD FEZZ T 2EH L72b 0% Bl R 5 EBR %17
W, EEREIRICBI A ENENOFEZ ORIRKNS 5HI L7/ R % 04T L TR L
LY FYOFEZOMERIERIZY) Y TOREINEEL G2 LT LIZANPEL I LR Y
WEZOND, E5I2, —HIZANL EYOREECHEZ SICOEH L Tl E2 % EL
IR % L CCEBZFESEL 2 3E 25N, [LRREN TV D, RIFFECHEEL 72
FYERIVOMOBEICTT L U PREE RITT I LI, YO ESR UL A + v
EUNHEDLL LR RV, BREAE L, IR A L CCEBETH & 5T S 8 5 g
WA THE I EERLTW5, kiE. BEFRO [EY] oFETINEFEKL, &
EOEROT =5 w0 B HHMELm LA LERH S ).
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V &S

IF LY OERITI, BEFRO [TEY] oRETHCRT OV, RaETF L vl
v, L) Y TR BEHERNICANTBW T F Ly 238845 & &2,
ZOMIENIMETH D D% TRz FOMER, 23C T THRESELZTF L v EIE, 17C
THAESEDLZOELV0C THRESELZOREILKL TEh o720 KIS, B2
VIRFEHRBEBNIIANTBW LT Ly 25ESEL L X1, )y I%2YL2 20
SERIZED L) BB ERIITOP RNz, ) v TR > TEDOFERNIZANT
BLE, VYIRS LWTHBERICANTBWGE LI L T, FORBHATOT
LoEERIZZL L ol VTN TR, 1/ 41280728 &0 1,217
EERVL /8o EEIL T, ZF L UBERIIE o7, EHIT, L
) TERBHREBRNICANTBW LT Ly 23E &8s X 12, Yy TR EICZ
DHEERDPREDLODEHFRT, ZOMR AL [HSURAEL [T, RO [
DFETIZTF L 3Em»D 7 L Thtl TEHL [¥F 7T L RO TP a
T—)V F] TRZFDOHEEDRE D72,

il Ko T3 ¢ oFHFAELE X)), Y T2 6 312 1 MANFERSSGE. XiE
VI 1% 1, 4128) 5 T23C T C24RE RN AN TR W FAAERIC, KRR THE
DNFF % I RTOANTEL L, 23C F TEHE V2, FHRIE, 3OOFEBNOTF
LB FENZEN0 ppm (FFEIX) . 15ppm. XIiF20ppmlil 7z 72788, THOTF L ik
EDOHEIAKIE L 2T, 3DODFEBRXTNF FFEL L —FRICEMAICEb>TLE-
720 F7z0 FERIC 3 DODOBHEIID HFEERA L 72D F F 2 48MF M ANSL &, 3
DDOFEHNO LT L VIEEIZZFNZF10 ppm RHARIX) | 32ppm. X ix40ppmTdH - 7245,
3 DODEBRX TR B BN,

N7 EO I OFET %GR TR & 725, R—/3—=% 3 ) B L 72, SR L7
Hrohn»s, ERFAESECIZ3~5mmift7zbnzRAL, T AT ¥ — LI,
NR=N=F F V% 2BHNT, KTESETZo ZOR—SN—=F F )b LIT#EA7ZHET % 101H
WrkZzo ffd Ao T3 L OFEHELS GHRIX) . V> T2 6912 1 MANZHEE
. ) T 1A 141285 T23C T CA8KFI AT IC AN TB WA RELRIZZ DA
FAY ¥ —LaZENENAN, BErllE%E L C23C T CUBME W, ZO8E, 320
BN OTF L VBEEIEZN210 ppm FFEIX) . 10ppm. Xi320ppmil 7z - 720 2D
LE, MNYERILVOFROKEIZZFL v OEATHES N, TF L v OEENEWIE
EFDORERNEL ol BHAERIEALL) Y T2 ANTIF L v 2 RESE, £
DILF L UPIROMELZRET S & 2HMEIR T, FoeEREME 2 ZIRIBTE
720
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Summary

Teaching materials of ethylene which is a phytohormone
—Determination of ethylene produced from apples and
effect of ethylene on the root growth—

KATO Ryoichi”, NAGASE Miyuki”, NAGANE Tomohiro®”

Caryopses of corn were immersed in running tap water and the imbibed caryopses
were planted on wet paper towel. The 10 caryopses with the 3-5 mm primary root were
selected and putted on wet paper towel in a petri dish. These petri dishes were placed in
the 3 L container without an apple (control), in the container with an apple of no cutting, or
in the container, in which an apple cutting into 1/4 was pre-incubated at 23C for 48 hours,
with a cutting apple. Three containers were put the lid and they were incubated at 23C
for 24 hours. After the incubation, the ethylene concentrations in the three containers
were 0 ppm (control), 10 ppm, and 20 ppm, respectively. At this time, the growth of the
primary roots was inhibited by the ethylene and the inhibition rate depended on the
concentration of ethylene. This was proposed as a new teaching material of ethylene in
biology of the high school. The ethylene concentration was measured using an ethylene
measuring instrument of tube type at this experiment.

1) Primary Education, Faculty of Education, Art and Science, Yamagata University

2) Food and Nutrition, Faculty of Education, Art and Science, Yamagata University
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