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Abstract

In order to develop an insect pest control device using pulsed light from a yellow LED,
the dependency of the production of autumn-flowering chrysanthemums on the irradiance
was investigated. The Electro-Retino Gram (ERG) signals of the compound eyes of Heli-
coverpa armigera and Spodoptera litura due to irradiation with pulsed yellow light with 20
ms pulse width and 100 ms period were determined over the irradiance range from 1 to
1000 mW m™. The ERG signals showed that these 2 types of noctuid moth continuously
and reproducibly recognized pulsed illumination within the irradiance range from 1 to 100
mW m™= Therefore, the effects of the irradiance of pulsed light from a yellow LED (0,
20, 35 and 50 mW m?) on flowering and the cut flower characteristics of the autumn-flow-
ering chrysanthemum, ‘Zimba’, were determined. No significant differences were found in
the number of days to flower budding or flowering, or the cut flower characteristics below
35 mW m™. However, the number of days to flowering and the cut flower length of plants
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exposed to 50 mW m™ irradiance increased significantly compared to those exposed at
other irradiances. Thus, no delay in flowering occurred below 35 mW m2 irradiance and
the maximum irradiance for which no delay occurred is between 35 and 50 mW m=.

Keywords:
lighting, yellow LED
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ZLOBEREZCHREBELZRIZTVYIHTHS
& Z3aH (Helicoverpa armigera) BLXUTNAELHMY
(Spodoptera litura) DB EIZB VT, BEREILTIH S
NBEDIE, INSOY TR BROREZR L TREIPER
ZElcky, BAEMAEENLEET RIZTREROGH
ERPSELHE L BB L0 THL UL, MERTH
LEBMBIT ORI, YAEIC [BEhHEHR] 27&kES
TN DB, TS TV, BB EECELTE
RSB EERE L. SO HERICKY, BT

MERHZ ] 2PIEL, BEEOBVWHIRREZRLZL
FHIELT, B OVEOMEBEMERTL T 5.

—# W7 LED OIS E R B L us A0° B ) gD L
D THL, NWVAKOBFICE L HFEO—2>THS
IEFMENTWA, #2132, LED 2 H W TR MBS
ZHEEEFEACHDDE, EBRIEMBRL T THER L
WWRZS b #EEBICAZBOAIRAOHEE,

TboOEROBRABMAHEE] LRIEATHEY &
SOOI RS EELTBALABRH TS LI5S,
AL HIBRERECET, @ te L CERT L%
25TV 5,

S 23, YAEBERORZERTHLMRITHL,
AlGalnP RO # 8 LED 2 H W T/ OV ARE AT L2251
FHRTHMEELEIE (HIKE N Electro-Retino Gram,
ERG) #A#TL, BIIEIEHEOEI 1:1 B4, +45
INAFENAE AT D FIBRE L THETESDIE, /LA
SO S TH AWM LRI AL DI 10 ms (107 H)
DR CHLEHEL T 5.

PlEaiEz, HFEOE, SFEEOBINILoTELVH
TEEBHEASRE 4 B A R AR CH LTV IEF T D4
BIZBWTS, BRLES A2 R TEAH/ UVA
FIC LB AREMOMBLERL VS, WHY B

W, ERG E 50 ERHHEOMITICE O, Aty 3an

BIUONZEVAMNBRBOBBRICHIoTHE, F—ORH
BB T AE A VAR Lo THIE TR 5 T B
WZEEBHSCLE. AT, EFETIREFES (autumn-

ERG-signal, flowering response, insect pest control, noctuid moths, pulsed

flowering chrysanthemum) (ZZL\WBEBEAFEET S
BETIERE 19 mW m™ (# 10 Ix) TH->Td, WL 10 ms
DEty, W% 50 ms PLEET528 T, B ORTEERE
PIE R TEAZE R RE L2,

—F, BRLY L, A NIT R ROBREIIN T HE
OV ANEDRIEINE, YAEOBRICAE N RBEOT R
B 72 LB SN TOAHUIRED 1.2 mW m? (1 1 x)
DA, B 10 ms EHEELT, W 20 ms 2BV TREN
Bz h AL EH/LTHD. T4, F5 590, My RER
20 mW m 2 D84, I8 20 ms/ EHT 80 ms DR RIMEE S
BT BEBISNVANIZEST, F4F/3a8BLUNAE FH
I M ORIATEVE ) R AR TEBEFRIHL T 5.

HE VARG AL R BB 2 0 EF 7 D
BEAY BIEE, WHMEO LED 2#EELIZEY2—NT
HEHBEOFLTIERGRESREL, BERIUINELRS.
YHEOHBIE WG REOTRME (L2 mWm™) %
B THIETEAL) LED 2R B3 554, Hho/h
SWILIRZSHEE 7L, BSHNENSCEERETLD)
BB TELAS, BAIAN, REOEEF@HELE
B3 AEBEN T, BAIANEIZ, Bh/-1EE
WaER T BI20IE, 722 BSNCREREOENH-
Th, BIRICER T, RBPOF/ICHEBESEHIE%RL
W CEL RS IRE O AL HIEIC T 5 0B 0H 5.

ZIT, AW, YR RORMPITEIIIHICR R
LENABIHA 20 ms/ K5 80 ms DIFFHE LA T 5 E
POVANE, X FOBIRICR LRI ETREL, ERG
BEZF - BT AZLCRIBIERIEL 2. MAT, *
705, FAEBIUYVIEREICRIZTTHEEREL, 7
Y CIIRBP CHo BRI AL EA TEL ST IRE
OHFAERFELLIEAAR.
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L7z #IRICLED O3 VAR REL, COBICHERTA
597 ERG 552 BB T 7 BE-AMP-02: 4 —7 )V
F7/uy—#, CMRR:80 dB BLE, S/N:60 dB LLL,
DC ~ 100 kHz (-3 dB)) T 1000 f&284IEL 7=, Low Pass
Filter (W7 E ¥ 4% fc: 800 Hz) 2T, 800 Hz kY&
BB ORBERFESEDLIE T/ X2 RrEH%, SHIA PC
OV TR EE 2kHz, FHIERIX 155 &L, DC A
b fc OFIRETO ERG FHEFHILA. FHIR&®RE Y —
WERYZAPND, SHIC AR THL L Tk
ALl

WA SVAEBFLIZGE, YVERBROBERAT
FHLERG ICBIFAT V¥ —v2—KD Bottom &4 —/%
—va—bD Top LDEA ZE% Ver (Voltage of Bottom to
Top) BRIz, 2O, FHIIL/ZNECHEEIC Varl ~ 3
EL, BRI RE CHERLY Verl ~ 3 OFHEEHEN
L7

B, AR THEFFINTHIUL, HET 7 -
APHEEALBE RS 1058 (FX:5, AA:
5) 7z, Tz, NAEYEMR, ANBRBIOEMIEE
DU REMAL, ENERREETLCHEON B H 16 T
(FA:10, AR :6) ZF72,
(2) LED S&R&IEE/ LS DRREA - B 2 st B

B FREIRE DRI 43U B % Fig. LIOR$. ARAF%E
Tid AlGalnP 2 O ¥ LED Tid&el, B EHIvr 700
FRFEFLIRB Y- FEH FD571 nm O F A
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1 HEAIEEA LED BIOE GBI (Fad ikl
FL20S-Y-F) DX} - bt e g
Normalized spectral irradiance of yellow-LED
light source used in the experiment compared
with that of a yellow fluorescent lamp (National,
co-made FL20S-Y-F)

Fig. 1

LED (5B vy — 748, Dk, LY-LED &ig32
5 ) B4 L7 LY-LED IZid, Ba, O, Sr. Si BLU Eu
(Europium) TR SNAH B2 FHAL—RBIHHEOBH
1 LED L FIUZEREBAF VSN THEY, #E£0 AlGalnP
RO#M LED LU CRLFIEIMEN, BB OBIR
TR I CED L A o e R A A T B,

LY-LED i&, #IBEHTEZEAS 1.5 cm D& SICREL, 77
QY RiVAVIVS N (L NE -V RN ANV 7 S
O ECHAPFMEERORER, Rrybara—y
(PC-G850 V: v —74L8 ) CRIBIL 72, 2751, $tEBRBO
A, ERG B 52 RESE B0 20 T HORIRES
e, 20, BREL-EHEBET —o0RF SN
D10 s BEL, BRG B E25HIILz BB, —DoDmkR
&L RO HBEENORITICH 20T, HIRO ERG
BHEREEEH0, 55 MO/ %R
a7,

W VANEOREIMEER, BT 20 ms/ BEH 80 ms i2
BELL. WETIRERE, 1, 10, 20, 50, 100, 300, 500 Bk
1000 mW m™ @ 8 K#EL L7z, WEHRREONEIZIE, A
RZMAGVFA—F (Y RW-3703-4 BLOARMEX1-1:
Gigahertz-Optik 18 ) Z /2. 723, MELZARZ M
STUFA—FE, RELZSVARD SHEEICBRE (6
B TERVIZD, BEHRELREIE TSRV, 22T, &40
B LD, — kISR AT S8 72 RE T, BT E O R
B EL TS, EBERGL
2.2 HEXIOREE, BIESLUPIEREICRETES

ISV DREE

FAREIFRF 7O WE LU, RYOEEEER TS
GAF oI NGANOHRRBLIORLUERICT, HEBIR
(K-RD100V75W, /8FV =y 248 ) v, 22 ~ 2 BEEC
TEHIP 24T o CHE M L7, 2009 48 7 B 10 HICIELIEL, 7
A 29 HIZERME 12 em, 45/ 12 cm @ 5 £ex 5 51T, ZhpX
REEHET OFIAFvZ NI AROHE TR 25 #e
AL, 10 H 24 B (87 HM ) FCEMOLEELL. b, H
RIEHFBEG 10 ecm 2 E L Y- MEAZ 31 (V/V) D
LS TRALERTELL, EM7OBICEE )V
V& 7:6:6 DEETEASHBREESEE (WniEols
9 766 )i B BUIEAL L ) & 25 #hli/oh 91 g FE S L7

FE DB Y LRI, 7RV 24 O LY-
LED #FEE LBV a—VERGE A T HXIL5LHICH
BL7z Freoist BELHERT 57012, LY-LED £V
—VHHETETTOREER, F7ORREICEDETH 90 cm
ELBINC, M8 HEFOEBR TR 1 mFHEL
7z B, FTOETRMEICBI A7 VA NOREGRE L,
FEE I 20, 35 BLU50 mW m 2D 3 KHELLI- F77,
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VA0 EL, TSI 20 ms/ BEE 80
ms &L, SHRELCEBHLEEZEARBE T CE T 5 AL
BRAREL, 2N 4 KoL, TCHEBIICERL
7o FEBMIEEE, AKX ERE, 5H 17:00 ~ 7:00 D
RSB VT, FTEoOBEIREC/SVARIT L., FK
DB D 16 B2 BRI BKRICOWT, EIRATELE%
SEH, BIEORTF—Us [2] B Lhol-BRBEHEL.
I, FARHICITEB TR - CINEL, YIERE:
WAL

SHRBIUVESE

3.1 VHEOHB/ULZNIIHTEIEEELR

MO IZBWT, A I Nay BLUNRE IR RO
ERG B 5 DI BERHHEE, HEKFELLWIE, HIR 1L
BLUTHIZBOT, I JUTFRLZBEEZETHIEEHLAIC
L7z, REBICBWTS, ERG B F B OREIL, HARH
DIELOERE L AONIDOO, HRLI-SEETHLHF
ZN3H O 10 B, NAEVIMYO 16 FHIZBWTH, FhE
NOMEE TIEIZFEICEESN720, EIRERICBTS
T DHREMR L TELEL

Fig. 244 Na B BRICHER LA RN L
ERG B 5 W %R L7 BB & 220 mW m™ (Fig.
2a), 50 mW m™ (Fig. 2b) LU 300 mW m? (Fig. 2¢) T
i, WTNLABEEH L 20 ms BT V¥ —Ta—
MBS, BEREL ERG T OMELERERL
2D, FEEIC T 5B L7z ERG £ 5 DRIBOZEILDHE
WaENz ZOZEds, MY TRUZHH 10 ms/ B
10 ms DEF A& LU T, REOHEY 20 ms/ KEH 80
ms 75, HIRAOREH OREEBLOFHEEICBVTE
NBEMERINI. A BIBRL: ERG B HOIRIEOE
1B, BBz T NTOMS R E TR TE . 2Dz,
FFF52, A 20 ms/ BEHH 80 ms ORI EL A
BEM AN EBILIZEE, 1~ 1000 mW m* DR
MR IR e U CHEL TwaEHESRSn: LaL, A
MEREITRLZEBD, 20 mW m™ (Fig. 2a) BXU 50 mW
m? (Fig. 2b) ? ERG fE 5 ¥ i, ¥—2BIcBRhImzs
L7=DIZ# L, 300 mW m™ (Fig. 2¢) Tid, BB
ERLDODOT = a—baSElsh %, 2 B&REIZb7-o
TN LA T RSN, ZORFKIE, BSTHR
B 300 ~ 1000 mW m > THRRICBISR SN 2800, 47
FANTH DIV AKIK T HEEE M, 100 mW m™? %
BREUTEANICED, 300 mW m 2 BLETE{LATRE
LBHDEEZ LN PRSP i, Ay NS RG I
PRENZEF G HBERBELK W ZEZ T TITHREL T

[ LED ; OFF 20 mW m?
I T ]
20 + LLED ; ON
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% 15 +
f Vgrl Ver2 V*BT3
S 10 ¢ ——— .
,:En Top __t: "t' e
Q 5 pewemenwwnig i . v
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O L ]
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Time [ms]
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5 ; o 5
@] 5 Nﬂ,wmwv»vf\‘/
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20 - \— LED ; ON
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g s
o
0
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2 BAM 20 ms O B 55 B B A% 20 mW m”, 50 mW
m2 F721% 300 mW m™ D7 OVARRBE O+ 5
N (FAR) ORFWLEEEN (BRG) OFFH
AL (K51 80 ms)

Fig. 2  Typical ERG signal waveforms of Helicoverpa
armigera (male) for irradiances of (a) 20 mW
m% (b) 50 mW m™ and (c) 300 mW m® with
20 ms pulse widths (80 ms dark period)

5.

—77, BT O BT, GRS 1.2 mW m™ THIH
10 ms/ BEH 500 ms DR EE A THE G/ NVARDOT
T, NAEXENO ERG 5L, 4457/ 3aks g
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Helicoverpa armigera (males)

N

0 200 400 600 800 1000

Irradiance [mW m2]

Spodoprera litura (males)

Ver [mV]

Nl |
0 1 I3 i 1
0 200 400 600 800 1000

Trradiance [mW m?]

3 B 20 ms DE L VAN DOBETBE A Ay
NAFBICNRE VR BOBIRNTHR
L7z HEEA (ERG) 1B ATV —Ya—tD
Bottom &4 —3—3 2 —FD Top EDEALZE (Ver)
RIS T R (R 80 ms)
Dependence of the potential difference between
the bottom of the undershoot and the top of
the overshoot of the ERG signal induced in the
compound eyes of Helicoverpa armigera and
Spodoptera litura on the irradiance of pulsed
yellow light with 20 ms pulse widths (dark
period of 80 ms)

Fig. 3

LT, E=rHBR i E T AL WM K 2458
ReNBZLRHELPIIL REBRTDH, I 20 ms/ B
80 ms DI BIHEE TIETIREEDS 1 ~ 100 mW m2i2BW\T
BEB AR OIS, BT Y TRLZEBY, ERG
FEFOBEFK TEROBRBEAC—NIETOENIEH
5500, ZOHPADKI D/ IVAIEIZH T 5 ERG 5
BoBREtE, M3 2 oY EICIGET AR MEE bR
B, ZD728, YU 2 D INANUCEBRRIIBNT, P
&b 1~ 100 mW m? ThHiE, BIE 20 ms/ B E9 80 ms
DR BB SR AT LR B/ I ANE, HEORELTERR
BN, PORRICHRZE LI EPTERLEEZ 2N
Fig. 3al, A N aF e o RRICH L, B 20
ms/ B5H] 80 ms DI B E# A TAE R/ VANRE, Riz
BRI CHRET L7386 0 Ver DEALER L. HFD

fea, FHALZNECERINC Varl ~ LB EDENR
LOFRME, IR EEL R &8, Ver OED
REWIZE, BIZELHEINERECER LT IEATED,
Vor: Y[mV] LB E : X[ImW m™%) DBk, Y = 04726
loge(X) + 1.7876 OEIRR (r = 0.9351, n = 8) TMTE,
1~ 1000 mW m™ O#iFTHRETIR EATAZVIEL Vir 1308
L7z D728, 1~ 1000 mW m™ OFiFR I s a
HRENILIHNDREBEE 2 bz LpLEDS, 100
~ 1000 mW m™> OFEFIZHITS Var i3 4 mV B THY,
KREGEI G2 EHD, COMBEORITREIZLS T
FINAHT~ORIEINCNE, RERENBWEEZ BN

Fig. 3bi2l3, Fig. 3a L FHkIZ, BasEBIEICST5
NAEVIMIR O Var D2 LZER L2, Ver: Y[mV] &
W8 BE B X [mW m™] @ B4R 13, Y = 1.0811 log.(X) +
3.7566 DR (r = 0.9933, # = 8) THLLTE, HuIRE
PREVIFE Ver i3 HIL7z. 2oZérs, 1~ 1000 mW
m” QPTG BRI EER BB RENEE R
Stz L L%, 1~ 100 mW m 2 TiE, FhXhkEn
B REBE KL C, B HROEESATHY, 1 mW
m™ %720D Ver OB KED o7z, ZD/D, NAEY
YOIV ARIZ LA BICB VT, b3t e E
DEZ I T A REELT S 1~ 100 mW m ™ Djfig
FHRERIZOWT, FFHICHRE 750 ENlHEEEZLN
7z.
3.2 MFIORE, RIESLUNVIEREICRIEZTER

NIV DRE

Fig. 412, EMEPSOREMBEREB IO B R
L7z, BEEARL, WINoLEXICBWTD, ELE
REDBICEERE (0 <0.05) 2%, REHOREEIIRS
Widorz —75, BIEARIL, 20 BLU 35 mW m™ K&
WMBREDBIIZB ERE (0 <0.05) i34 o728, 50
mW m™ KIZELE X & gL <, BIEEEAT3 Bl
HERE (< 0.05) BRLN

Table 112, INHEROWEBEZR L. WNERIL, 20
BLU 3B mW m™? REMLEXEOBIEAERE 0 <
0.05) i37dr 07275 50 mW m ™ BRI MM X & gL T 9
cm K&, BELRE (0 <0.05) RSNz Zofbothie
B, WThORBIIBWTY, MU XEDMICERE
B (b <0.05) 11754, ERDRBAREIRON ol
Yozl ds, LYLED 2258 20 ms/ IE 4 80 ms @
R SR T AW A VORI L3S, EIEME
DOGTBRE DS 35 mW m™ DT Thiu, REWLRKEST
b5 WE ORELBLREE, YEBREI YRR RIZT
SERGEATELZE, 50 mW m ™ THoTh, FIEHEIIHK
AT 20580 R BRI EE RIS )
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[ ]: Days to flowering WY THA).
BT AEBR N TIZBWT, ¥y "FHo

[ ]: Days to flower budding
7 CEBHORE R A R LR T REE (PPFD) A

100 . A B 0.01 1 mol m™ s™ #HNITBHILIZBIMEDH 3 HBR ™, 1.2

L 80 | A A A wmol m? s™ (#5300 mW m™) W LTk R BITE
§= Ll 0, W R BEE AL B IR B LR H B
5 60 a PBEEN TS, F72, B Y T, LY-LED 2V, i
E 40 SR 19 mW m™ ELCTH R 7800 T O, MALEIX
& LIELT MBS oBATES 10 BB AILRBLIL
g 2 7o, RIEBCH, MHCORIR ARt o205, LIK
&2 35 mW m™ OEFET 2 10 AL, 50 mW m™ ¢

O ol w3 s 3, ENLISESI AN BLMEF SN, KK

X0, LED OF 3 N7 4B HL 22 % s vk

Irradiance ¥ [mW m] EMVAHIET, BRI T L MTEASEIEL TLES HOl

4 B 20 ms OEEISVALORHRENKES  BETHoCOERBEATMOEATE, fi#® cidk
Gl OFEMELRBLUSMCRRIRIZT o B THBED LB D b7z, IS
I LT b — EREORIENRE I hoTh, WSS o2 %

i Tukey @ HSD MaIC L) 5%k CHELRE  CGHERATEAZLIE, BAH LED iR ENEAIZSH
PRAZERTRT (0 =9) B 72oC, BRSO RERET D L CHRRMRTH

TN EOZ TS DI REER Y BEEZTWA. MAT, —20 LED EVa—)V (HiE) O

Fig. 4  Effect of the irradiance of pulsed yellow light with N . T
20 ms pulse width (dark period of 80 ms) on the ~ HNE—EREROIIMMRE T REL LD, TORE,

number of days to flower budding and ﬂoweﬁgg BWHOUL BT A AL T, B L 20IChEEL
of the autunm—ﬂowiarmg chrysanthemum, Zimba' B AR R A R TEBOT, A TR DERE, B
? The corresponding upper-case letters and the . e . N
lower-case letters in the Figure show no EEEOBRICKECHIMTEZDLEZ TS,
significant difference at the 5% level by Tukey's AEBIL, F7OETEMNAEFTEDORETREELSLS 1
 dSDest@=9) BRAIOEEOBSERELT, HIEBLES A2 RGE
Irradiance at the apical meristem of the plants ) -
HTEL RLREEZ RO ERERClE, A boBlair
b, KEEZFEHTHI I L TR BELHELLITHF]
WIEDHAL o7 72720, EREEE T, BEHERD HATCEBZERLEFL V., 20720, BELHEEZFRELT,
BHOMNERETAPEMIEER LS TREZL0T, B RE EDLLEN DS, LED KRNI E S ThD
—HINEZELOTHIUL, WHEE 35 mW m? T2 EWIEMNIHL, R THLNMRICESWTHEY)

F1 W 20 ms DB A VZGOBSE REIKFS WK OUIERERIZTHE (K 80 ms)
Table 1 Effect of the irradiance of pulsed yellow light with 20 ms pulse width (80 ms of dark period) on the cut-
flower characteristics of the autumn-flowering chrysanthemum, Zimba’

Cut-flower Numbers of

Irradiance” Abnomal
[mW m?] Stem length Fresh weight =~ Node number Necklength Ray floret Diskfloret g war
fem] [e] [em]
Control 110" 100 a 65a 3.8a 240 ab 80a None
20 113a 103 a 63 a 40a 231a 67 a None
35 110 a 99a 62a 39a 234 a 89a None
50 119b 108 a 65a 43a 260 b 62a None

M RO TBICBI R REL RS

Y RPDE —AF 2RO —FNLFRNIE Tukey @ HSD REBIZLD 5%KETH BEIRNZEEZRT (1 =9)

“Irradiance at the apical meristem of the plants

YThe corresponding lower-case letters of each column in the table are the same at the 5% level of significance by Tukey
's HSD tests (# = 9)
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ICHRBHEEN T 228 C, BATRELZ R 7 OB RICE LY TR
B HZERITELE O LED JtiREE ORI
T EECTHAHLEE LTS, FIZIE, FTETIE, BLAD
BRI oM —7 (B26 30 ) 2T, Him»S
DOEBERERLOMBE —EL 352 EHEEL CHE
AL7284, ¥Z70ELICHHLOLTEEMNETCTR 1 mW
m? EBR 35 mW m™ ORIPHO KU IR 2R TE B RA
HEB. Gk, FOLH7% LED RHEEEZRMAELCHIL
KR, EBRORSTREO SR YiEBEIC
BT FICREE T B LB H A,

YO RBATEIEDEN R R L SN BHTH] 20 ms/ B
i 80 ms DIFEME BT E T HEHE/ UVANEEF T 55
A, BROY TEHONGBIENEBROK RICHETE, AR
JEAT 100 mW m™ ThoTh, HBELLTHBREER, P
OB S AL EL L SNz, RERTH
AL WE OBMGICHELLWHETRE LIRIER 35
~ 50 mW m™ OEFICHLEHEEIN. 20k, YHHE
PREBIEE U CHBR TR REL LR C, A,
HHEY CH LYV 7 B CEA AT IRE O LRMEIE
NENZEDS, EREFEEE CORRRIHRMTIC BT SR
EOMEIL, 7 cEs LREN TICRE TSl
ZEATRENTz, SR, BB AR OB 5
FrBIPBEKE Y SRV FIRERWEE S BB
BHHEEZ TS,

wm =

1 LED SV AREH W R 0 E R RGIREES
BT 572002, EBEEEFICBVCHEHT RS BED
WSRO BH 20 ms/ IEH] 80 ms ORI ELH T
LAV ANRA I I NDHENRE BN ORI RS
L, B4R 1~ 1000 mW m™ OFEFHIZHSWT ERG 25
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