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ELTCRMENTHD, ZOLIBREFITBWT, Fxld, NHEJ REOFEa VR —3 2 bR
B w A XF X FZRIBEARITIB N TH v BRUTTHETE SN D ZERER ORI T 21T o 72,
AtKu70 (At1g16970) K Y AtLiglV (At5g57160) D 7T A2 BARFE 1% =2 /3L k=60 (°Co) A7
VMR CHRE U, AR EE LTz, 100Gy THRE L7 MiFEFHkD, 70 7 MTERR LT
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My 647 ) ADNA ZHBEL7Z, A VIF - a—h N)—RTT7y NT7+—LT, &7/
D= lr o T AT o T2, 1EDOSCHERIZ T L7= X 912 (Duetal., J. Radiat. Res. 61, 639-647,
2020), E—Fr A U—=FRELL, 2R/ AI~vy 7L, BREBEL THRL
77

NHEJ KIBZE BARITH o~ HT L TN IR I m < BRI E L TR 10 fis@En, &
T I =l 78D NHEY Ry 770 RIZEBW TR, B E Y720, Del > 2 bp K&
CHEAREREZEWVEIETET D 2 [GEHEADIRNE T INTFERINT-ZENRALN LIRS, Zh
BOZERE BRI N T, R ARIZIVEL LY IVEHEARE RIS, UIShiz
DNA Kiia NHET # DN AT O IR DSF > CNDIEE 7R L TV, BT, REDHHEAE
THIESN v AR Ery — 3 AR CBIESNT-ZNIDL RS BEGOEDIZIVRV
AV ORERY —Z L BLT D\ Ty TR OB GAREL T e, ZRHORE RI%, NHE) (34E
MTOZT—DEINLTU DNA BERKEEL GRS QWD BEEREHROA H i B
INBITHN R DT80 D E BRI ThHTLATREL TV,

e) WE[E (ENLAMKT v -—arik)

A, HEME TR R NEEEROEEE SRS TE TR, 2 oM, XLV
EANBREFZIIZREREREICK L THRELEFE TS, ETIX 180 8 2 D872 72529K
ERGENPHEESNEREFE SN TEY, 2oIAEICHENL, EICRMAeEROEER
IZE o T, FRTIER OB OV THEELIN TN D

EE 57 JIWFZE AT (KAERD Sem O SRERRFZERTIC . BU B B FEATJE 1 o % — (RBRC) 23
HEER 47z, RBRC (X, HUBRAUBEAE) & BRETANEEIC X D AEMS M EO L, AR L (4=
FAX—Ix L E A HRAFE, 2 L TH LW RO RERCICH AT B 7o, NA A
T ) a T — LR RN AT D 2 LlC k0 SR E AN & B B s R
DOBRFEIZIR D FHA TV D, EWERT R L F —fF 5 (LET) X OE WA FH92) R H (RBE) % Ff
DA F B =L K LET QBB (T~ ATy 7 Z8) K0 @ WERSRE & 2~
MVEFEERT D Z EDRR SN TV 5, KAERI IZET 5 #EZ B AIEEE A i (KOMAC)
I, 2013 4E (BN T IC R S AU TLAK, 45MeV & TY 100MeV DB 1 B — A RS — B A 242
fit LT %, KAERI ORFFE 7 b— 1%, 15 O B2 FE B0 [ ORI B 3t D 299K
28 BLEFEN ONCA A 728 LW BRI O 7- 912, KOMAC @ 100 MeV [ £ — A D R4t
FAERET DI2DO RGN E MG Lic, 7 ¥ a VIR OSSR TN, BEA A
v E— A (200MeV) O A [RINL AN R (RAON) 23R, S 4172, TV, B M OV&E LET @
AL E—L2EFA L, HWZERERERICBIT 22 DIGHAMER T TOI D THA I,
) ~L—T (L= TRF T YTV T RAUK)

[E B3 BOR (DPN3) (1998 4-~2010 ) K OEZF R ¥R BUR (NAP) (2011 4-~2020 4)
I, ~ L=y T ORMOE O L B FICB T DBFOBE N A RTFHLTH S, EFEBER
SRBOR (2011 4:~2020 F) 1X, 1 X &2 B LR MAEFETM OBEICFFREOEREZ Y T TRES N
7o L=V T CIIHEBEFEOFE 2T I2OIKIRE L TRAKIIKFEL TV D H 00D,
D APFEEFTERED L L COBKNEEEICESE | WICEFWELREE -oTWD, £
NTHREB, ~L—TOaAEETIE, MERGRELSS), iR, Aol e,
A PR R . A 20D BIFE W o e BEARREOREL, BAKH, Sk, (B EEONE
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N EWEEZ R ML BEFEOBLEK, ZOMo% < OfENREE L > TS, Liz
25T, NAPIZBWTIE, FROEFFEL MR T HOICEHEKRDOEFELZ KT RETH
% P ST,

FNCA 7ur v =/ ME, HOBREZXET DA =TT 47D 1 2ThbH, ~L—TTH
FITIX 2019 4Ri2, REBSME 24 TH S HMN (M) #1 % T Bayer (MALAYSIA) £ & D5
TCBEA L, BRERBEOSBHIZEWNT—HAiE Lz, ZOGEICLY, HMNM) #HiE
L= TR NT E B L., RBEME T OAE, 1 R L BIROBES L pE3Eb 21T 5, —J7 Bayer
(MALAYSIA) fhid, HEAERMEANC KO RRERFE O a—7 4 724 T 5, ZOW
F1B942 A% NMR151 (PBRO159) }2 T8 NMR 152 (PBRO156) 228K 28 SAE A I 2 5 % . T
GOIZ O T L C RO BEGF I ORmWET L 2o Tnd, EHIZ, 2017 F~2020 4 F
T, L=y THEOIE N DLREEIC DT D W < OO IR FEZERRR (LVT) 28 £l S 7=,
BT AN ER Ty o TRLNET — X T, BRI IZEW T, NMRI152 236 U
BERKIN OIE DD b Al (6t/ha) &bkl L, —E LT Ttha~10tha Z4FE L7 Z E R L E 7
272,

F G RBRTIE, EICER R ORI ORI L0 APE 2 X R 10%EI S iz 2 &
WRENT, RIFFC, IEITHEE KIRIC L > T 40%~67%H KT D aREM N H D, S 61
2020452 Alc~ L— T RBEE LY 2505 @cﬁﬁ:mﬁ:rfﬁ@%ﬁﬁﬁ%nu%ﬁ%‘ﬁumﬁﬂ)}zwﬁﬁk‘%
MEDMT G- STz, BEREFEH 1L, PBR0156(NMR152))32U PBRO159 (NMR151) T& %5, FNCA 7
Yl NN ERRIT, EITHOHERTEEBLFICHEICTRETH Y . WL
EFDINAFERITN A %%@ﬁéﬁrﬁﬂ’a27~§? AR E T Ba 5 2 7-, S 5122020 4F
IZIE, b= T ERBICET 5 2 77 5,833 ha ORRIFHEMEICHT 2720, R¥ELORELEL
THY 4,200mt OFE 23 PE S L7,

—Ji. L= 7B L 3 ORI A BT, $72H5H MR84, MR219 K P
MR284 (28T 5, A A v B — L RRET T 2 B RS P o SRR [ 22 DU THFE M T DAL
Too MR T ICXF L, Bix AefE DA 4o v — A 3725 10Gy [EE T 10Gy~100Gy
NI ST, 2 ORFZERERIC I Y MR84, MR219 K& X MR284 ™ 4555 4F & (LD50) 1%, %
ALEH 70.9331Gy, 69.3927Gy K 52.78Gy Td 5 Z & /R S 4172, MR84, MR219 J2 TN MR284
DJE DR EIL 40Gy~60Gy D& Th o=, EI-ZOMEICL Y | BF L2 TOREICD
W OB AR CIEF A B 222 A L (p<0.05) . 3 DB R A 7 3V — DX B % A HE
2 U7e, WO ALER D203, IR, %&U*ﬂ@%é ruan” 4 VEE @ b)), KO
DFMECONT, FERICHE TH -7 (p<0.05), S HIZ, 2 TOEKR A & HEDOEIE A
B A7200, # oS EHFARE (DMRT) 753??%971%7‘:0 MRS84 & MR219 TlE, HREIZE

IEERBITRE SN ST A A E—LBHHENEATLE, HFOEEE o
07 4 a DEBIFEICKTFLEZ, BRLAEETOREICOWT, B ERELE O
HEMRITIAERZELZR L, BEO T 3 —~ 0 BT 5 FNEER 5 R L~ D%
BAERLTWE, BILT, BIEFRIIA 4 B — 2 WBEHI LT s &R LTz,

NMR152 (%2020 4= 8 H 10 HIZ, £/ B4 (Jawatan Kuasa Teknikal Bantuan Kerajaan Kepada
Industri Padi dan Beras BIL.2/2020 (BKKIPB) ) |2 LA H AT i A% T, R - RS E A ICLVE
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DFRAFIFEE L TRRESND, A FNCA 70y NIFEARHNZ, HLWA RO /EHIZLY
[ AR e OVBURIZHUAA TRY, ZIUC IV EZ ORF| L ETEZENZL TN,
g) ErAL (MW ERFAR T YA ) —TK)

T2 AV TIHEIN R REEBNE Z > TV 5, 8% 70 £ TRLADHHEE N 2.1°C EH L,
ek Bl ddsib Uiz, 2020 45 F TIOFEHRIRIT 2.2°C~3.0°C EH- L TH Y| 25 F4ICITIRE E
FUX 2 f5I27e 0 BBEIT 7T HE~10FITERT 2SN TS, ZhbOXEEENIZ L
%ﬁ@ﬁ%&@@i&ﬁ@ﬁ?b\ﬁ%%%@%ﬁﬂ%ﬂ@@b\%%E@%ﬁkﬁﬁ@%
KU, HEOREEHITHRL TWD,

IAFITEIVOTEEHTHY . T IANDOEHOK 80% THE SN TV, B

JNZBWT, BENOEWC 2 AXBHEOBRIL, HICEE T T AIBIT5FEET—~T
HoTo, SOFICOIEAMERICEBNT, EILAX 20, 727 535X 9 fffi, =3\ 4
pnfE, B2 A G 90 UL EOEMR R SN, 2055, EIaLAXOFMLETH
% Orkhon, Khalkh Gol-1, Darkhan-34, Darkhan-74. Darkhan-144. Darkhan-131. 74 A 5 5L fE
Alag-Erdene, Burkhant-1 iff ONZ & & L FE Burgaltai (Z1IEZUZSFEE S, B¥ELESR TS, £
YAMIBWT, AF AT I LAFIZRNT 2 HHICHEE S W WA RETH D, Fic, B
WEEl, B ERER OB E LTERSND, 41 XEE L ANVORBEFIT & o THRAHT
LWMEHTH Y | BilE A7 A CIHEFICRHITIER Lz, L L, DIENXENICE W THE
DITHOINT WMoz, T IV TRIE SN TV DL ETOX A AN EFETH 5,
o TE LV INVOLEMITHE T 2 B E W FE A PR T 5 0N D D,

TL MBI B RERBEREOFIAIL, 1970 0 SAEY R FFENC B W T b
NTW5, ZARERBERETIE, BITHHOa AXERLEORR, F-ZHEEOMRILOTD
DEMEEZ A E LA T LT, FEARKROA RERKITERZ YT TN D,

FALTIE, BARERFREICLVIPEIRZHRNE L Ta AXERRAKOKZ KEITHY
LU, ZEOFIRA L FE A B3 L7z, Darkhan-172, Darkhan-173 [Z%8%D 72 O 12 [E 0 M FiiEk
BRIZEHALTH Y, Darkhan-141 [TA L7208 amfdE & L CIERISBRER S T,

FexlE, 202 F L0 AF L X RFEOZERERBFHEICHDEICS AL TWD, BHAZ T L
X Alag-Erdene & ON# 3 4 4 2 % Burkhant-1 0 2 ShFE2 SR S A, 87 D FLAKA Ms 128
WCAZ V== THRTHD,

vl FOEH

NAFT 7 ) av— kO~ —0—FHEEZ 0 L7 ZRE R OFIHIC L v, FELE
Yo EPEME & R A BT,

LT OEENER STV 5,

o ZERBHEAEFIH LI a X, A4 LXITEBIT BB EREDO L,

o EINEL MR, MHEPED 2 WX RO A L RO,
ruYxs OEBRSE
2020 £ DIEE) B Z

o 2 3FEHDORRHBETA AL E—2BH I 2 LD M, OB,

s HYEFRHIIHETAINATY v MEDOT=ODERZEREZFEH LT, BEEATICE TS

My R DOF & A7 Y —= 2
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o ULEMERK ONFAE - WHRPEICBI L, kB SNEARBEEET 52 X KOA A LXD
BENT-ERRAROBESZCB T DA Y —= 7 RO,
Iuvxs b OEBRN

it 2,834 O Mi~My O AXERKZ ZNENOBFRERBRXICH 2. EFHIRICE W CH
G R T — 2 EE1T> T D,

BIGICR T HAERBIE, BIEAI )V —=2 7 EFREDEBRPETT Ch D, RAE,
DOIGIR, AEFENE, T OTEIRYEIC SOWTHEE R 7 U — U T & B 0228828 B A 3Pk
e,

I EFER TIx, R4S HE Darkhan-225, H4E §hfE Darkhan-229, Darkhan-234 & OV AR i Fi
Darkhan-222 OFF 4 DO FHIA B FEN 3 KE CTHRBR S, 7'V — -, 0 K& O Rt
PEIZ DWW TR S U7z,

4R ORFFEI I\ T 2 4K Darkhan-222 & 2R 5681% 88~92 H ThHk#A L, 1.21t/ha~2.22t/ha
DRI A #5372, Darkahn-222 282 BAK O THIE I 36.6g IZHE L, # /X7 F&EIE 12.7%,
TIVT G &L 32.4% CTd o 77, Drakhan-222 13 2020 4E5K (2 Dtate SRR IZE DL D,

A PEVE & HEMR PR B 2 B9 & LT, A L X EBREMRITH L, 2020 4EI2 5 DD R B
BOH o~ E R Lo, 3 145 O Ma~Ms DA 4 L FEELZFZRANENE 0B
KCHE: SN, AFHRPICESGICE T 2ERRLE, BFEOR T Y —=v 7 AfFaEIR
BREAT- TN D, BV, Bhitk, BEOTIR, R, ArEME, Mtk & OmHEIRPEIZ DU
T, EEF LW —UIREEFOUBR A A LAXERENRE Sz, BRHOA A HAFERR
X, BlinfECdH 5 Alagerdene fhfEIZ L, 0.6t/ha~1.2tha Z W &% Eif 7, MB-40 4 %%
T L D b 2 AR AL, ZEMAALALXFOLERF I, B LY H 0.2tha~
1.2t/ha WY& L 72 | MB-593 2R AKITHMFEL Y 5 AR LT,

2021 FEDTEENFHHE
o 2~3 DERRHMETON L ~MBEOA F o B —LBENC LD RK A LXK A A LF
SRR DA BEEFE . WOUT My AR ok,
o WREINEERREZATIHALRKICONT, BERRICED A7 U —=0 7 LiEiK
Dfkfse e VA R BIR DY BRIEE & it MOV TR,
o TR O 723D OE F SRR I RV 72 s i SRR O ke,
o WL ONDOREK O BEDIEIEIZL DAY =F L7 U =2—/L(PEG) 6000 % F| ]
LTEALRAROMBENEAR S V—=2 7,
h) 740 (TAVEVJRF IRSERT 7= R TOUFR)

AR R (IVM) 13, MR Bl e~ SR 5 2 OF F L7 B RIS Th D, 2Dk
WL, RBEZB DG 7=0T I, mAK K S FEOIFEWIARN R ZEHINHA RERER T
IZBW T ESALE, L BT 2H LA SRR B T 572012, 74 UE U RBAFZET D KK
FAE MM - BEREARBE T 07 T LBV TRASNET 7 a—F 0 1 D Thd, K7mr T4
TIL, FEEMIARL ASDIHER DI TNDHDOD | 4F FLLRNREVZH L TV D 4po (NSIC
Rc9) . FRI3A KO Salumpikit “D1ERFEIZ I T, 2009 4E(2 IVM OFI A ZBRLELT-, 5 E Hlif
PE ARV AT L OFEAR AR CTO BRI 8 K& OB I DN TO—EORH . b0 #
RN B FLR DN ST, 2019 41T, Apo HIZRD 1 REDHIHOFRS - #H mfEE L
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TABASH, [EZRE 1 PE %7 B 2 (NSIC) 12 NSIC 2019 Re572 & ) Sahod Ulan 28 &L C8 k4 K
OB DN ENEIUT G-S4 T2, — 5 FRI134 Jo O Salumpikit 1D IVM A L5410 | Bl
1. EZ B R (NCT) IZB W i Tnd,

i) 24 (FZAKNER) TETFv—h )T TTK)

RD15 %, A B B R0 KDML10S 75 15Krad O 2~ #aFI L7 228828 B K0S
7o ARELFEIT, K7 I —2E &, 57, 140ecm DHEIL, 3,500kg/ha DU E:, Z FHERGIF MM M OV
BEYEOREEHE T 5,

BITEAKAERIL, Top Organic Products and Supplies £EHDEEEIZEY | Thung Lo AR E T 1
T MNIBWTRAEHEIL T D, A7 ay=7ko B #)i%, KDML105 & O RD15 fflizH 3%
RD CTHM v AL KB AEFETHILTHD, 7= N, BB, B M O EE 7 L —
70 3 EHF TSN TS, KIERICE T 5T = AR FETIL, #EFER 2,100ha~3,500ha
DORIRD 4 SDOREFT N —7 T B ERAEL WD, RO FE I, Top Organic Products
and Supply fI:, Riseria Monferrato (1% 7") K& T BioAgriCert ({2V7") CHERKIIL, X IG 2
BLTWD, BMEEMIT, LZISCT EU mig T OrmaiiiZEL TV D, BURFEM L, KAER
T JEBRFE EC B 307 L — R T = FARRBHIEAT T D, FRFZEATIEE -, 1 OE ., 1D
B2 - BRI R E D RAT B AT - CUND, BRI N —T DRFEIT, F 2 TA KOV S A 30T B ek
D 4 HSDIN—TTHERE SN D,

TEENIE 2008 H-~2019 I TN, T TARIIZEFTIX, 4 DORTDRET N —TI1THL,
HHEFET- D IE LV ME | 93.75kg/a~125kg/ha DFET-EIA CTOA R KR, 43.25kg/ha~62.5kg/ha
DT EHETOAREBMEN ST EPFET AT DTHOWTHE L, # A2, 625kg/ha~
1,563kg/ha DEIA TOMEZIT T, WEEM THLY L~ T DT EiAA L 18.25kg/ha~
31.25kg/ha DOEIG TOHEREA M FHE AT, YeBHD D3 ZIAFIHBEM OBIFEHIEIZA TV, A
FOFEREET 1 B A RIKE L, £/, Bl CoFH 25 H Sz, BfEric 121~231 o2
FDT N—7"7% 791ha~1,148ha O L HIZFKEF L7z, A PERIL 162 )7 4,524kg~344 J7 166kg T
0, IRFEAIAS L 1kg 24729 12.00 73— ~20.62 73— T, FFEMEIL 3,250 /7 613 73— ~7,526
739,316 X—YTh-T-,

) NP AR ARERR TR L Ryy - X K)

NN AIZEBT D HIZERE BT (SR R OF AR) OFFRIZBIT DAL, @I EE &b
BRI R OB G BVEE IR KRBT T O EER AR - FEAEMRIAR
VAMETEH 5, 2008 4-~2020 FIZHNT T, NEFATIEH U~ HRITED 14 OF7-72 22888 B
FEZABALTZ (AR 12 SFE R OV AR 2 §hfd) . 200955, 2008 4FIZABHEAU7 Khang dan 22K
VIR THEAL-A RS CHY | mE TR E R PEE WS TR A L, 4E#IFI 4 77 ha T
HEEESN TN, 2013 4EIZABRSZ DT39 Quelam 13, & dhE., ML 737, @&, WA %
FVEERETR ~ DI A LT D, 2017 FEITABIZIVE DTSO 13E b B O R FHERE I i S ¢
% FARIZELTIL, DT2008 2534 DX A X FFEOE L O H Theh iV I E LM MEREZ A T5
D THEAVTZ TR T D, SHIZARM A, 22RE RIEIZL WO TORK A X FE DT2008DB
AR LTz, Zhd DT2008 LI A RIURRE, MV Rl & O AT RN G &4 AL TERY,
BHELOEFICEN TS,

INZ T, FNCA ORI T, A4 B — ABEF OO R 7208 H RIZESI T, Fe,
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EHEERER - AMBR L =507 2a—y FIZHSX A4 e — AR LT
FENT-MEEFIHLIZDNA ~—h—BF DOy 7 TOM RN ERf SN TZ, ZDI1FE), (48—
LHRENTID, SO LFHIIZ T 7oA B A R RRH G TND (6 Rt (M7 #HEAR) L 6 Rt (Ms
HEAR) | 31 /A8 (Ms tHAR) | 39 S/ (My THEAR) | 145 5255 (Mo 1HE1X) ), 2020 LTI, A4 B — A
b Sk D L RE DT99 /AR L=,

EBIZ, Ty HEAIANN LB T2 EERAREDTHY IXUDICEIEE S ®IC mﬁ_”%
BRALFEEREIZ OV TR ETT 572, My TH ISR RE BAADFONLE T, IROAEFHIFIC
AT —= 7 kRSN D,

FF R DOIRBFETIL, & 2R AR — BT DA RO RER DAk ﬁﬁfﬁ%ﬁbf:%ﬁ'ﬁ
@1%%}7;2 MTTe BB R DAT) — = 7 Dk, A4 B — LR LI RARE R FHICE

fif?%ﬂ”ﬂﬁ@t&’)®§T§7ﬁﬁﬁ$f®ﬁ‘§<@ KD EATOMEN B S, MZ T, FNCA 7ay
:n%@ﬁsd%%g I ET D721, Fox ld, FNCA 70y = 7 hOFSH I FEF I L T)D,
FRZ. AARDORREE K ORHEE IR, FARRLT Y I EAEOMO VY ~DAF B — LIREHT
B2 3B A HIFFL T,
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212 AR -maFRETOS I
1) 97— avTRERE

i)® H:ASF2410H 26 B (H)~10 A 27 BH (k)

i) % prAr7A1v

i) & SCHFEFE (MEXT)

) BINE NI TT Y a, HE, 7408 H AR AIDEA 2 4BV 144 AURXR
TIV3IL LTINS 4 AR 144 I T AL (BRIOR) | AEF 33 4 (i
FHERE2.2.2 (p86) ZHR)

v) B FRSTEER2.2.3(p90) 2

KU —73ay7 1%, 2020 4510 H 26 H~10 H 27 HD 2 B, Ao T4 ACKBESNT,

FIBZIE, SCRRFFE OB TR, AART—F 32 —F—OF A KL O HART R SA Y —
DOREEF BRI, BEOBERRSNZ, T, AT oY 2/ N =2 —DEHERK LY,
RK7av =y MEBRORY —7 v a vy 7OMERTHI N, £o, KFrv=7 MIBIT
BT = — RBARIZ T TR A, FT8L 2 a7 A L R EGYE (COVID-19) OS2I X 0 JEH
SNDZ LG SN, TD%, 8 WEID, NAFIEEHFEFICEIL T, COVID-19 IZXDIRE
NT-WFFEIREN T2 31T 5 p o, BR ORI, 2021 45 O IC B A Mt A 2 B & L7 ik
S DM T,

2 AR 9 WEZY, B HRAN L &5 e B BRI BAL T COVID-19 IZXVIRIE S 7 hFJE
TEE) T2 2R, BURORRE, 2021 FE OFHEICEE T 2 MILA 2 By & Lot R D
Tz, HEV T 2020 453 H 4 A5 10 AT T Otk & OWFZEiEEh o Rt o 2
BIZONWT, BMEBEBPOHRER B o Tc, HZRICEHREIY | FHELRBRBIZONTOENITH
N, PASomERBELhT,

Fo AT IF—LL T, EHEKIY, a7 OIEENE K ORI B 32 3 2 03 Gk
N§F#ESFL, FNCA 7= 7 AR 2020 FEV —7 > ay T GO~ TR, BEOTEMIT
TAPEE 4.2 (p152) DEBVTH S,

2) ¥yl avIcEBITREERRBE
(/1A AE¥]
A REEFORFFEB T BT DHERRIUZ DN T, LT DEBVR R T,

1) T ITva(NTITvaR P ERES HbP~r T I~v=IK)
a) AF5EHA%E (R&D) 77—~

o TEMERIEHER] (PGP) . BWRIKK (SWA) S UV SA A REEFOFH %) F

o A FrFLoERIGH
b) MEEL
PGP, SWA R U1 A JERIOFERE) R

(3R (PGP ELTC) MOT Y AU T LR (NANEEIEL T) OMAE DRI DA RIS
T 2NAFNERFOF TGN F) BT DR E 74—V RL UL TRRGE | BiliLTZ, 74— /LRI
a7 —UZHY BRI A AR BRRI-129 (ZKFLTITV, &2 A 7 DALEUZ DU T RIERBR X
ZEAL, RBRITEAFTEESN., TD%, COVID-19 DA IIEH ST,
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NAREE LD ER R

2019 £ T~ IR ONARa 7 UCHIE R E 5 2 572012, RUE =17 )L=—/L (PVA)
(ZX M B ANDERDR ESNTZ, SN ZE AT T, 7T LB ERE L7 T M
DT THEEM 2R LT, 2020 FIZEM RO T ESILTUZ23, COVID-19 D5ZEIT
&0 B FERRITE L S R0 T,
c)

7L
d) A% Oz
PGP, SWA KR UVSA AREE DOFEREIF

A R D PGP &A1 A B ORI A BIEET 5, RBRLT + —/L R L~ TiThih
LHTECHD, B LIZX MY 7Y AU T ARBMEN. ZHEI PGP &3 A ARk
LT, A R4hff BRRI-19 (25 LT &5, 6 FEHO A (T1 1 100%D L FAEE T2 1 50%
DAEFREEL, T3 @ 50%DLFAEEH100ppm D N2 T4 : 50%DLFAEEH100ppm O % k
YA FHEEE T5 1 50%DALFAREH A AHERE, T6 : MIRX) Z@A L, ST >0oms &
B, MTWIEFORE I KOBRIUIEZ G DD T A —2 3 i LT, @#RI/-A
RAFRITHT T 2% M &3 A IERL O RSN R TEE IR ERET D,
A Fu o EERH

X MU BHAANTZBEIN T A Ra Z Lok BICHT 2R E2BET D010, FE
BRKAGET DGR SN, U R IRKEGORB L OYRELFRIZICI W T e b EFERITE
WoTWNWHTZ®d, EREWE LTy RRININT, KEFHEOTLDITE Y A X LY —
N(aA)EE#EA L, BHEEM & LT, & M UR A AN A eSO ITT ¢
27 ZAENT D, GO, 2, 3 EME THE I L. MRITF M Z2fA A Tunen
TL—r g Kozt iisng,
i) FE (P EREERF PR EE T  HIG TR T A7 —K)
a) R&D 77—~

* PGP, SWA L UVAA RO FH ) F

o HUHIREHNZLD AR A B
b) M

2020 FITiE 2 HORBRFHEISNTZ, 1 MBI, = 7 AT E DS AF EEWE  Trichoderma
guizhouenase NJAU4742 DBEFET, AN AT, A O A R AR K OV EEw AR N2 DU T
UGESNTZE BARZEIGFHTD THY | I WDk Trichoderma guizhouenase NJAU4742 13 EIZIS U
TNAA B O RIE I S TS, FHEISIE 2 4 B OB, IRER Y hRBRIZISV T SWA
ENAF RO TN R ZFTAT 228 THDH3, COVID-19 DIRPL T TlE SWA ORELRHAEET
T2 2020 X LS NRD 2Tz,
c) il

AR DR, T 70 B AN A L OFEHUERIZ DWW Ti#{bS 7z Trichoderma guizhouenase
4742 REEDT-DIZ, Ty 7 ARIREHNI D Z OO BN ISz, MR EIX, 84Gy. 84Gy
KON 82Gy D 3 [A] T, & FHE 250Gy Thotz, E1%. Trichoderma guizhouenase NJAU4742 DR
TN, ENENBRIR DA — =0 T Blza—RaiT,
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9 3,500 DRI B BARDSEES L, AV —=0 7 &7, BB . TN D8 BAR DI}
HRIEIE, FRCZE SRR My O Ms IZB W T A BICEEESIVZ, THBRPEIC DV TE, 2.5 LD En
pH 122 5N H WK OO BARKNG O T2, B8N R AR FURIZ >V Tk, Fusarium
moniliforme. Fusarium oxysporum. Phytophthora capsici Y. U8 Rhizoctonia sclerotiorum (Z-DV T,
UYL 0] i WY & ey g Wiy A X G NS 15 g Wit
d) A% OFHE

o REROT—/VRRERZE U722 H0 BREROFEHi,

* SWA & AAERIOMFRD R,

i) /RIS T (A RRETRA T FF -2 YF R UCERE FT A A~Dr Z LT A
K))

PR O AV EERARFE, HWORE R O EE RS DZ OMOIGIYEIT X 5 RO T DK
TIX. Rk I Re 72 BR%E HAE (SDGs) ~DEE N~ A F ADEEL KT T, O, @i
IR T 5 2 LA TE D N-FEMBESHEER L VY & (P) -l LM R v BEpR, =2 2
2 =T 4 » T RT =R MIHES AW RIBREUEE O BRI I RTRE 2R BciRe ) & b D
V77 enn—20REeR5Z Le AL 5, T TNV AED~ 2 T u—T I,
Rhizophora apiculata % O* Sonneratia alba DIRIE D> & ABE /T BEK 215 5 72D DGET & L THEH
S, WIS, B SIECHERITH 5 2 D DOHEBER (SB33, SB36) N-[E K& U8 P-Hl 1A
bxf3lz, K0 @EmnWY 7 vra—R 0T & EaBEEE & OEHE Trichoderma reesei J
U\ Phanerochaete chrysosporium %435 72812 Co 77 <RS2 FIH L7, #EFiX. 750Gy
DFEETH o~ BIIX < 8 LT WS Trichoderma reesei 7, XFHREE (B4R D 1.5 508V F
—BLHEEER L TWASZ EER LT, 600Gy OF >~ IZIX< #& L7 H$A Phanerochaete
chrysosporium 1%, EHAJE TH HE (Pb) XU K 7 A(CH) &A1 D5 TRk ERE
F1%&4H LTz, 500ppm @ Pb 2T 50ppm @ Cd 55#7 C ., #%¥H Phanerochaete chrysosporium
600Gy 1%, xtHEHE (BFAR) ([ZHARTAAS A~ ZEHED 3.0 ER N 3.6 fEmrole, 1%D7T v
VY 7= E D 5% DX X TF X3y T s HER T, EIE Phanerochaete
chrysosporium (600Gy) 1%, XFFERE(BFAERD IZHART, U 7=« ~bAF 7 —BIHMHN 2.34
BERO2.07 fs@mnolz, ZOMFERERIT, 231227 4 « 2T =R MNIESAEWE
HBREEEZE L BREEREOR B L IR T D720 D, v 7 v —7 DEYZEEME, fE
WA~ 2GR O o~ BRBSRIRE ORISR T 50K & 702 Z L3 lif SN 5,
wv) L= T (L= TIRFNT TT Fa— VAT TR)

a) R&D 7 —~

o RIEEE

* PGP, SWA KUV A FEEFOFAZR A

o U RRHIC L DA AR A B

o HUHRBIHT K D8 AR v U 7 IR
b) e

~ L= T DOAAF NER TG IBAE | IR RS A A IR G I B R E N TN D, vL—
STV A~ BRI A AL S A JERE, S A A AER R i OV PR BR B BT 2
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FTHZLTES T FRITIRE  ASAA LB OGS, AT AR A VTR M EDOFAFRZI S,
A NEBF O A M OO 28 BT B R A B TUND,
c)

~ L =TT, 4 DDA B S (Bioliquifert, GoGrow BioNPK Biofertilizer , M99
Biofertilizer } O} BioNiK Phos) DR S LIZZh L=, A #FT 40 75 L @ Bioliquifert A3, 2020 4F 1
H~10 AETOMIZHE~L— T ORERFICMGa Sz, #58 BiEid 680 HUFyhTholz,
GoGrow BioNPK Biofertilizer |3, 2019 4 11 H 4 H~11 A 5§ HO~L— TR A NITA/_X—
2+ 7 —ITHIESILT, BioNik Phos X, VAU« _AF PR T 0y = 7 Nl L CRIFE S LT RG
¥ AT IR THD, B EMZHERRIE TR Th D M99 Biofertilizer 1%, 2020 4% 11 H 10 H
IZHETETETHD, ZOMGNIE 5 D OEEZE L, IRE TOD Brassica BAEWIZXTT 2 M99
Biofertilizer, BUH#AN L L723F M2 (RPC) & OB FIERID 21T, M99 & RPC LD DFHFEZ)
BOFEER U, A IEEE C2, A VT Mo R ORI 3 T RS- s 702525
E T B HRRER D3, 2020 4F 9 H 12 PUSPEN (Cure & Care Rehabilitation Centre) (238N CTRAAS
i,

Acinetobacter J&MIE D ZHEREIEMED U EN T L~ RIS 210 L TiThi, Vo Bt n[is biE s
+(pqq BinT) ~DERHEPEONT, pgq BT DOREIND 3 BENBAEEI TR Th D, 7
BARIZ LD A A PEBHLER TR DB DN BEMEAI TR CTh D, NAF RO BV~ V2R E T
DI, BT T7 4y affide IV TS A A Rkt etk s s ic, 5 Fio A A EEL (APT,
AP2, AP3, M99 K& T} M100) M FHIZZE 2 Th o7, 12 OFIFTH. 1 DORGE L O 3 DD FE/EHE
FFHIT,

d) 5% OFHH

BATOASAANEB 7 vy =7k (R s, ABRZNIA 28 BFM: K O AL BE) 2kl 3 DL EHh1T,
2021 FESF RV T IR M O E PRI EIE 7 0y = 7 MBI T € Th D,

v) EUAL (W RERFIIET AR L AU v —K)

a) R&D 7 —~
e PGP, SWA K OVAA BRI FH T Zh F
b) M

2001 12, HEW) - 2R AR 2EFTIE Rhizobacterial fertilizer &V ) P& dhds T/ 3A A JEEHEL L 2 B)
HENZHE L | ZAUT KRR 8 AR AT 2 IR L /E# I &4 HE KR EHTUV%, Rhizobacterial
fertilizer (IXIT AN TERELISPLSLWEREETHY , 2 TOIEY DI E N O HEIBRE 25 b3 57
OIMEATDIENTED, AVAFR I AIKS FEOF I T, TP ~OHT <RI L
STHLHZENTED,

c) ik

AREBED R REE DA | RFEZOLUTA VTR MU A A B O ] 57 CRERD YR 2R LT
Do AHSRANRAETI, BUIHRBELLLANT 13 i o7e, ZORRITT < T2 TIHHITHM
LW e, NAFREEEA VTR M NI O A RIREEICH BICA R THLM, ix ROFEFRITAHE
FNRIZBWTHRLI, ZHUT PRSI RIVB A BIZEmD -T2,

d) A% Oz

o [ERERZUE., DB 2,
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o X UTWHE DR,
© ALFRXANYROV Y A A EOH AT A Y T b LAENEIR RO
i) 74V (T4 RFOANR=g AR Vo H AT F IV F )

a)R&D 77—~

* PGP, SWA K UVNAAEEOFEFE2h R
b) MEEL

NAFPERE L THAED ZFIH T 22 81%, #ER7eb O Thi, ARG ~OMA AN THIL,
AR DO RGE Al RE72 A PEDT=DICEH B TH D, 2020 FEDOLR—RD=HIT, 3 DDT7 41— /LRiER
MERSNTZ, 20552 2%, RBREMEL ChrEraL b~ AWz BioN (7Y AL U/LAH)
& Mykovam (FEAR ) OEEHERTHY, ©9 1 DI, (L FIREE L TO A T7F—F & BioN D
RERCTHoT (HTITEITH) o A RERHITOAEFE | HELE K WL R DRI T I TN D,
c)

EEERERIEPEH L TD Bio N & Mykovam O GHFEOFEAMNAS, SERIEHEL ThrEras Lk
~hNafl L CEMiSN T, BRIL, 3 KIEELL T OMERCOMAES 52 H~ 2> 275 (RCBD) % H
WZT 4= VRGEIFLAT OO FTiToh iz, MBE, T1: X EE, T2 (L ERk 2R, T3 /b2EIE
k4 E+Bio N, T4: L 2EEF 1/2 &+Bio N, T5:Bio N+Mykovam } (8 T6: L 2AEEF 1/2 E+Bio
N+Mykovam T -7z, kG R, {LFA0E 1/2 &IZ Bio N & TN Mykovam & A& 72H0
TRELESNIZHE OOy Enal O E &N BB EE 5 2 D7z Kl & g i FEE L Ty
7o ZEERL TV, Bio N & Mykovam DOFH A5, ha H720 8.8t DINE TH-7=, b~
VT, Diamante max i fRICHEAESAL7Z AEEIO UL & & ARD Ll SRS 07z, #5FIE, 8.6t £
YECH EVOIEDS LR (6 4827 ) —1 (14-14-14) +6 43R (46-0-0) , 2 A| 11,400
V(220 KR/V) ) TR TAE G DN T2 AR LT, 50% D L EAEEHBio N CALEL 7=
4 K O Mykovam CHLERL 744 Cld, Tha H7-DENE 4L 7.60t Jx Y 7.80t DULEFHIL, b
FHEEFD  50%EIRIC LD AREFa AR S HIIR S 22 L AR LTz, ZORRBREE RIL, ZOMA S HED
BAEME, T2 b EREEMAEY (Bio N) EEARE (Mykovam) DL G708 | (L7 AEED fi ]
PO, EREOWNAZLET HIETORNY,| RAEM N LELL T2 —# O EHR A b e R
THIEMTEDLEEZOLNDIEERL TN,

d) A% OFHE
o A ARBEE A A HREIEE(BOF) D i B DRLAE DE OFHEIZ L o TR ~D
BEF ORI EIRD T 72012, Bip 251 AR A A A HEAEE O A #EFE O 3R K i
i T R
o A FRERHLAT O HERE & A~ DIER,
* BioNAPEDHE (Fa, Fv V7. F o~ REREKRED
vil) A (FARER 7oFva—r-TarTarhyyK)
a) R&D 77—~

o U HRIBENZLD A A AR ) TR
b) s

2016 FE~2019 F(2, A —ha— 0 fE Hi-Brix 3 D4R LIBT3 D A R AR
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(PGPR) N AA KL DN KA 7V AT KEME D 2 DO53 Bk K O 2 FEOX ¥V 7 (4 —
cL—7 B ONRE) 2 VT2, 4 SRRSO RIERORE R RS, v— NE T,
T1, T4, T5 LT T6 73, 10,263kg/ha~22,631kg/ha W) EWWVAERKE #4 D Hi-Brix 3 A/ —h=
— U MBELI, B T OWTIE, T4 Db @V AR E &% 7KL, 11,250kg/ha~13,375kg/ha T
HoT,
c) il

ZOWED BN, 7Y AEVTLBHIE D 2 SO BHE KR O 2 >OF ¥ VT Z A7 (A —h L —
7 K ONESY) @ PGPR /S AA Ik FAV T, Hi-Brix 3 A —ba—r D4R LINEIZH 35 PGPR
INAF RO RATARDHZETh o7z, 2016 4F~2019 12, FEEE % URDEE 2B\ T 4 il
&7 IO TO RCB N FEfES -, i 5B X2 81T it )7 D2 A7 D PGPR /A4 R
b it U725 L, 4 FIThI0IERIL Q=2 EavRan Tz, 3 (7 EE<0) HE 10,263kg/ha~
22,631kg/ha @ Hi-Brix 3 AA—ha—2 %457 4 SO HENGHD, 7725, T1:125-31.25-62.5kg
N-P,05-KO/ha (H#EZES N B HEER) | T4:PGPR NAAJEEZ AT 1 & 125-31.25-62.5 kg N-P2Os-
K>O/ha DFA AP, TS:PGPR A7 2 & 125-31.25-62.5kg N-P205-K,O/ha (HELEE D HEER) D
LA DE R N T6:PGPR # A7 1 & 93.75-0-46.88kg N-P,0s-KoO/ha (HELEXIL LR D 75%) D
FAB DR THDH, WL TORBAERIT 4 FFITOIZVFEICTHY, T4 D PGPR /AR X AT
1 & 375-62.5-31.25kg N-P20s-K,O/ha (HESES U5 LE3) DFHA A HH T, Hi-Brix 3 A/ —ha—>®
AEHEE D 11,250kg/ha~13,375kg/ha L@ o7z, SHIZ, Wi OX A7 D PGPR /A Ak}
T, W7 ORER X3 DAA —h=— Hi-Brix 3 ShFEOFEEE )Y 8brix~18brix &720), o
TV AEVT LG, TV IRIE =B ONA YV =) 2 7 @ OE ARSI T1 LEEERL T 5%~ 68%H4 1
LTHEY, 3 >ETOMEBRNEN CTH-oT=ZEMRENTZ, 0.005umol CoHy hr!'~0.636pmol CoHa
hr! O ZEF[E E 2OV TiE, PGPR /A A MEEOfE H 23 i Sz,
d) S#%OFHH

RIS D2 T IS DAY BES L2 PGPR Al O MRS 20V 7 Ol I B9 50758 %
119, 22 TOHIRIZ B TEH TEDHT LU PGPR A A JEEI O BHFE I 45, ZD#Hi7=72 PGPR
ISAFREEHT N r =D A XD NSO Z2AM 7203, IR SRS 2 EF rTRE T2, WFSEI,
A%, PRUFE Ty byEnay B N—T ROUIIESE, ENOFERRFEIEY T
Thhs,

viil) A (SR ARFDERT Fri 740 K)

a) R&D 77—~

o HU~HIRENC XD A IER A A B R

o HU~HRIBENC I D A HEENH T ¥ T I
b) MEEE

ANEFAXZOHUE T COVID-19 DEENDIRNHE—DIETHHA, kAR % K
OWREE T E7=, A EOZRE RO, A JREHL L ORI RE R BE 5.2 7, 38
W Z &2, FNCA 1, Trichoderma koningiopsis D7~ iU #RIGRAE BRI XD E w7 —B Rk
FRDAZ ) — = TVEEE IR S D8 T &l o7, F7o, ZHIVETIZ Rapol V ASAFEELA b~
FOAERICRIET I REZ TN T D720 DT 4 — L RRER TS T LT-, 20 S A B 1T,
AR AZBITBEEAFETOERICOWTELRERENLEE DS,
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c)

K Trichoderma koningiopsis VTCC 31435 73, 7~/ AD XM AFESL RGPS IF LA T T v
Fx—-alriarOEZBICIVHESNT, &M%, 28°C T 7 HE, RThTFF A —2RFEX
B (PDA) 7L —b ECHEAZEEEL ., RIZ, Tween 80 24 A9 AEFEAME K (0.9%) IZlF25E8 .
E<HR> T, K 108CFU/ml~109CFU/ml D% B D ol BRIk 21572, ZORREIR Y 7 %, Kb
WL T — A kR BT 572012, 300Gy ~2,500Gy Dff ECTH o~ HRIRO T CHRESNZ,
ZORER, b\ WO ZIRZE BT 700Gy ~1,500Gy DFRETO N~z TEb -z s
DAL EI STz, ATV —= T e T —BAEKRD 4 SOREEBRBNES N, D
DIEFARD CMCase M U FPase fEPEIT, BlEHLERL THY 1.51 f5~2.48 f5 TN 1.2 f5~1.87 5T
ool bR U, LTedio T, ZNDDEFARIIA REED 3R DT- O I H I RE ThH 5,

2019 4F Wi A RARE A A JEEF TS Rapol V 23, IHRAE T L 7 L7 R R
LDIRDE )T DR EITZ, 2020 FFEHID | ZOSAARERDS | PR LB Lo T
D MDARNCTG 2 DN FMS T, FERIT, Zhboe —XRAA AR EFTIHEL TD
{EZAEEE (NPK) DR A A DR RN hOAEERE REIEREET22EA4 R LT, NPK DA THek:
SHUVTE X HRBEL LR L C, JVEEO B, JVZORED, WA LI bELT-, T
PDHD I~ MRFEDORY EILE T 25kg/ha @ Rapol V & W= IEE i LAl CiE b=, FA
T2 LOMERERITETZ, Rapol V D ICE T, M MRFEDINEA IS T2 L7, D7aEd 20%
D NPK ZHi FIBE CTHHZEZ I BT,

d) A% OFHE
o XDLRDIGHDIED, EHRHEEERIKTH D Trichoderma #k DEMHZEMEIZEET 5
WIEEAT D,
o FEHEDOA REGFRED T D Trichoderma 2 FARDEE ) 5 liT 57, 7 14—/ Kk
B a T %
e Rapol V /31 FEEIY, NPK OFEHZ S L THRICE 2 2 EMIREZT~. £,
JEEEVG Y i/ NRICIN 2. D 72012, JBREEAEEIZIIT 5 Rapol V O A AT 5,

(Rut#RnT]
JEE RN T H % N 2iE 00 FSCE ORFFEBHFE T DWW T LT D eI RR B RShT,
1) N ITFva(NrITvafF ERS Y~ ZSTR)

a)R&D 7 —~
o NARBEFLOERIGH
e PGP

b) WL

N RaFLOERSH: o\ hF%—Fr - RY EoATAa—L - [ RaF Lk
W BVRIE R

PVA & 25 kGy DR TR STz h o/ 78 —F 1 (KC) DKEIRAWNG, IR TO
OCo H o ~HIRINED T < BRI DR E G T—#HDO AR RISz, BTF
— T, B EIERE DT O DO R HEEEZ R L C0D, ZRHD ANARa 7 LV OB LR, 7%
D KGIAE T DI I T T AL, Al IHE R DR E STz, NA RS A LD A IHEIE.
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KEFRELOL RN Th o7z,
PGP

2020 2 Efii 9D Lo T ERFETE, COVID-19 D2 K-> TRERI S TV D, COVID-
19 1ZOWTE, N7 T7 3 2TiE 2020 4 3 A Ff&lnb 6 A £ CTry s X o r a3 1ok, HIE T
RS T B2 LN TERD -T2 80D, AR EN LA CE Sz,
c) %
N R FVOBEERGH: o\ T7X—Fr - R E=ATva—)v- S FuZirifi
VT BRI B AR

KC-PVA NARaZ VAT OG5 L I DRI IUHE (%) 1%, B (B £0 2372212
DI NFID 2 PEOTHF (IEK A ORR) L L CRnWZEN RS, 24 B BIZRLE W
85.44%|ZFEL, IE X OMEDKHRDIFND 2 DOMEIXEILEI 70.08% K& Y 65.44% Th -7, LIz
Mo T AR L DRI I L, KETRERHIE LS NI ThoToLifimmD 52808
Tx5,
PGP

7L
d) A% OFH
NA R FVOBEERGH: B\ 7X—Fr - R E=ATva—)L - FuZLriefi
VT BRI BB R R

INUHINT 2 BB KR (X v 7) & [FIRBED Ik BE e AR ERE ~OANEHEM D&
FNZOWT, BRI Z T > Cnd, ZOREIZBIL T, RSB OB A MEL , 535281
RN LTz, iz, FEFIEBN 20U T, BRI — D A x (12188 M CoORBFEOm FIc8D b,
PGP

TA— VR~V ORERICEAL T, B R O DB T o\ 7 77 v a R TR
(BARD) EBEIC Whi 21T > T D, £72, PGP DA bO—EREL T, N7 T 7 v a i 7 RN
Z2HT (BINA) EDH N &YLIETHZENTE -, BINA LW AICED, BRLEOEENIER IR S
2R BEBZZHND, BREICTPIULWVEZEEITO EEICE T 0RO IS O TD,
i) E (RSB <A YT K (R R  RET 742 A=K))
a) R&D 77—~

o BREEEE
b) ML

HE T, BT e — AW 2 U7 P S KB 2 3G OB I A o 72, R
i LIFICBN T, & BTN R R ARG I BV T, KA O 538 Tuy < SO FEFE
TuYx MR IND TETH D, ZEmy TR AV WEMR, BT 7 7k
BEARICL o TGRE SN, WARPLOTZ U E . U T UFILHEARRER T S A 7 hBRE
IZBITL TV D,
c) &

BT v — LB & O T P AR [ TR B 7 P 3 E FH D BB I A o 7o, R DE T v
— LBRENEPK T m e 7 MRET L, ARG LT, A7 m Y =7 NI 1 HOHKL
HEEN3 Tt TO, TEOEFINEGRDOA L TA EIEEZFEBR LIz, 20T ey =2 T
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IEBEIZ 3 EOLE LTEIEA /RIS TWD, B E— A2 Aok, EXELT
i B O ST HIR: IR AVERSG 0> B HE AR ALBR D LA W DT TV D, #2277 NEA
TR ENT-EBA TV WAEM ORBRII R r— LT v IS 5% < DA L O HET
FChHD, WANPLOUZ VI A vy FEBICB -, BROWKTIZEEBITS
17.57mg-U/g-WEM L WD @y T UaERES), £ L TR EH 3004 7 v &0 o IERIC
FWMAFGNGEONT, VT U AEa R NI, 72 1kg 721 80.70 K R/L~86.25 K K
JVETHIRATRETH Y . ZAUT T T o DAR y Milikg LIZIEFR T ThH D, WRNPLDOT T
D720z, Bt 30kg DEED Z A T OMHERWAEM DB STz, T D XD il DR;
TR, WD O RRE BN 2 EFET B ATREME 2 RIR LT\ 5, Ui 7~
FNEAIC L o TR S BRI E M I TR OBIIR IR TR WRE R EZ RS, v
PRI DOPEAMI TS A 7y NERFEIBATL T D,
d) A% OFHH
o BT E— AR EAWEHEKERL, FIR - Yeth, B, (LR ERMED, L ERx
IRPEEDTZDI, 5T, BHERKE TH D TEMHIZEBIT DHEKLIRD 7= IZBi %+
Th b,
o BRERAF VIO ODOEFT O 2l "R I HERMENDTETH D,
e 100g DU T UM LI IND TETH D,
i) AVRET ARRTRATIT TAF T ACEZ PV

a) R&D 7 —~
o TR AR LTS M o B R LS
b) B

FBfE A O F N (FVIX M) OT ey 2/ NI EEEITH T D, BATAN O FHE A
FRONIZZENS, PRI KIEZREIRE 72572, FfErIIT, 2020 47/2021 47 (2020 47 7 A ~2021
6 A) DRMDOFEDTZOIT, 11 6,800 J5/LET (11,450 KRAARY) OIBIMTHEIR, A KR T
WFFeE 8 28 0 CHE A FHB O O hanT-, S VigiEra~hr 57 +— (GPC) & A
72 T BINEDT-DORBREEEIL, £5I< COVID-19 O¥BEZ -, (EEHHE LTt
IRBIRIS T2 Th D,

c) kR

BATAN O P RERHITNDZENG | EFMFEFIHEL TS5 FHOESRAEE RO T, A
YRR T ENO =T N OETEHI AV T MU 24 3 DR DA L R 1 TR [T HE
Nizo ZORBITZHEE L, 2020 45/2021 4 (2020 4 7 A ~2021 4 6 A) DIRPIDEDT=HIZ, 1
& 6,800 5 /LET (11,450 KR/VHY) D& B et ivie, 1EEhiE, MER=UNRHEDOT-H
DERASAAT 7 00— K OE A FENE - TR PED 7230 O B HEAT 2 B -2 [E FEF 5o e 8 %
KETHLOTRFIUERD T, B, FEIIE 60%LL |-, (KE kg UL E GAER 10 38) O R [EE
=V NFEOBEAM LD =D N EHFLIEThD, KT Y 27 Da—T ¢ 3 —2— T RFEMIEH
JTTHY, BATAN Z 5 T < OBBIL B T 5,

ROIDFEDIFEBL, FEEE~DFRMFE L TOAVTFR > DY AL 22 38R | HF i
FVIXN U D3 T BDHHTTHD, AVTXR I D51 BT, Fex OFLWEETHL7 VR
%/~ 1757 4— (EcoSEC Elite HLC-8420GPC-Tosoh) &1 I L CHIE SH ., MFFESD, F R
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X AR, A=A IR R OMRER LK SR (Ha0,) EDF A SOk 2 7207 15 CIRE & T,
THENIEIZHEATHR THY  FERITFIZE T L TR,
d) 5% OFHH
o BExRIFIETHRE SN A Y X MY o5 BIHIE ORKRL
s AV RXUTENO=T U CTOEKNRERZMKGET 5720, EOBLFTFELE VD
ST A YRR THFREMNE OFiR &= T 72 2021 42022 0 2 FH OB &HEE 5

JEIZANLD,
iv) B TRZ (ISC A NE =2 Tv oo Z—R)rak, ATvh- v hTy /7 K)
a)R&D 77—~

o HTLWEEMRE-RY 77 VNAgh U 7 LR=2ADNA Fa 7 OZ Oy - (b
itk CRERAE SWA DERE)

b) M
OO BE9E. BERE SN TE AR OO DFIE B AE (T A— 22t oA R4 Lo B %
EARTHD,

SWA D REZEFRIHIL, KO MEEME 50%LL FRRL , F7-, #MOMIEE 2 5~5 RIS
ZLEAREICT D, B kg OBER D ARNT 2,900 727 (6.81 KR IV) TH D, Hb SRIKEE A i
IZBITDRE O RF v /37 11% 1L,40004F | BRIEDSFHE S COD R EE 10 TH D,

c) kR

RVT ZUNRTIVDT DR —AD SRS SWA D4 pEA i 5720 OIEIT R AR ke T
BB, MEp A COFF A EHIT A E LI T O ESN T,

EHEINT A2 SWA AEMETOM U T2t AR E T2 ZEDRFHHS TS, ZIUZ D
TUE, FTAED 75%DFE AN L CRERE R EO LRI TH THD,

4 J7 ha ORKIFIZHOWT, KSR E O3 ) S8 IR FE A feNL T DR IZ8 5, 1
FEAIE LT SWA ZE 4572012, BIRYHREI 22 — 1BV CRBRZ F i+ 5720 D AT M
1THTHD,

RSE [EZ 2R H SR # X (SFNR) D [ Semey Ormany | D1 71D T | [Semey Ormany | {7 X PN
OREXI A —T By MEIC K> THEZ DTt O EFR AN SR 5282 BE LT, ik
FROERG SWA 2 L7 s BR N FE i,

SFNRISemey Ormany | &0 )

2018 4 4 H 20 H., 2 A~V i Ok A3, [Semey Ormany | 7 77 104 12330 T, Fdt#
ZEHE SWA ZfEHL CEiS iz,

PR X381, [Semey Ormany | N 2 SOFERE Y, (1) mAE 8,474m?> OFERE L, 2) i
8,113m?2 DRBRELS) THER ST, @D H (2018 4E 5 A) OfEFRLL T, BRIk Tt oE|
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FNCA

Forum for Nuclear Cooperation in Asia © ContactUs  © Link © Site Map
ToP About FNCA FNCA Meeting  Coordinators Meeting Study Panel  Project Beachured

Forum for Nuclear Cooperationdin Asia u
‘IAbou‘t FNCA The FNCA Framework
L e )

« Final decison about important matters of the FNCA

technology in Asia. The cooperation consists of FNCA meetings and the
- Review and adjustment for Ministerial Leval Maating

project activities with the participation of Australia, Bangladesh, China,
Indonesia, Kazakhstan, Korea, Malaysia, Mongolia, Philippines, Thailand and

FNCA is a Japan-led cooperation framework for peaceful use of nuclear ‘

Vietnam.

what's new

D mar. 16, '21  Mudlear Security and Safeguards Project Workshop
{Feb. 19, 2021, Online}

O Mar. 16, '21  Radiation Safety and Radioactive Waste Management Project
Workshop
{Dec. 14 - 15, 2020, Online)

D Mar. 02, '21  Mutation Breeding Project Workshop
{Nov, 11 - 25, 2020, Online)

73



TR



ERNRRE

b
U

FNCA 1T 770¥ ok

1.

_ #e_ﬁ.m____fa...m._ﬁ_ﬁ_w.f_ﬂra Y BOSE FEECREES - TEHE
[ _— | BHay
£202-0202 y \ HENERRULE
Y—ICvE v Y—Tred Y—TrzE Y—TC1% FLITERR
N | - |
E4RENISUNTIESELS RSN ERS AR T * » [F
| _ EsaEcny | (EBR
w-wmw  Y—TLLH Y—Tcol ¥—Tcoh | X—TLVE ¥—1ceH Y—IC2H X—IC1% gnm_uﬂﬁ.ﬂ s | B6IESBCLE
_ [ _ . __ | _ _ — s snalrmnnns WEEREY
] “ 14TEOL i V4T A0 LE R GE G
WHEY WSS SRS Ll EGCE TS
PRI ENTREINES TR R TR e
eaoz-omz| /| _ FEHCRC | g i nan) | EEWMHESSES
Y-Ic2¥ Y-IC1% TERLGL | ikl
L | sl
_ w TR TR ! ﬁ .
* uc_,n_.o.__”,_TEnnfp 1 T Y ) mmﬁu_mﬁ SR msﬂ*mﬁs JtﬁwTﬁem&mﬁu IR
_ | _ _ _ | | WK
R G 77 v TN N Y—Tcv® | X-TCOH | Y—Tea o ax-zoum | S0 | WERAR luaw
W R WS Sk ETL W RERER
| €%
1202-L 102 . Lhed =g
A Y-IC1% ) AHUNYE
_d _ _ | [
. . T
BERLOMTINRNR U y—1eol | Y-TCvE | y-Tced ) y-Tozd Y—TC1% PCET p—
1202-8102 A N [ _ o SRUERE) =N
Y—Tco® JTand HHEREE | | e zuimis
\ \ p L0040 J 1 ‘ _ HHEE
7 H T g 1
N % | Coa3s /
I ?ﬁﬁﬁj _
| _,ﬁ_mﬂ!.etf. >
BN v, _
el BAEOREE LM EEEY BEMEWEOL) FaSHEMOAE v p—
EREOYEHTHE L NEEE ORI OEE LW W \ A _n__u u___ltk T u TR,
| & “ A | EHHAY
w4 [ THF" A R I PO (— ~ ) L Y~ T 0BG THO L LA HHSDIT
-M“' EZ0Z | 20T | MBOT | OZ0Z | G6L0E | BIOZ | LMD | 9M0Z | GUOZ | M0 | EMOZ | TMOZ | MDOZ | OMOZ | BOOZ | BOOE | LOOZ | 9002 | GOOF | w0OZ | €00 | 2002 | JOOZ | OOOZ {4£Tn0L e

74



2. BfrABEEEH
21 BHREREMB) IO/ ERRS
2.1.1 MB =&

Minutes of
FNCA 2020 Online Workshop on Mutation Breeding Project

November 11t —25% 2020

1) Outline

i) Date November 11% - 25t 2020

ii) Venue Online meeting

iii) Host Ministry of Education, Culture, Sports, Science and Technology of Japan
(MEXT)

iv) Participants A total of 26 participants from 10 countries, i.e. Bangladesh, China,
Indonesia, Japan, Korea, Malaysia, Mongolia, The Philippines, Thailand and
Vietnam (Annex 2)

v) Program Annex 1

FNCA 2020 Online Workshop on Mutation Breeding Project, hosted by Ministry of Education, Culture,
Sports, Science and Technology of Japan (MEXT), was held via Zoom meeting on November 11, and e-

mail-based discussion was conducted on November 11-25.

Opening Session (online meeting)

Mr. Suzuki Tetsu, Deputy Director, Office for Fusion Energy, Environment and Energy Division and Policy
Division, Research and Development Bureau, Ministry of Education, Culture, Sports, Science and
Technology (MEXT) and Mr. Wada Tomoaki, FNCA Coordinator of Japan delivered the welcoming remarks.
Dr. Hase Yoshihiro, FNCA Mutation Breeding Project Leader of Japan briefly introduced present status of

the project activities and outline of the workshop.

Report on Mutation Breeding of Major Crops for Low-input Sustainable Agriculture under Climate
Change (online meeting)

Ten member countries presented progress and plan of the activities on the Mutation Breeding of Major Crops
for Low-input Sustainable Agriculture under Climate Change. The summary for each presentation is attached
as Annex 3.

After the online meeting, question-and-answer session was conducted via e-mail. Q&A sheet from the

participants and presenters is attached as Annex 4.
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Minutes and Closing Session (e-mail-based discussion)
The minutes were discussed and agreed by all participants via e-mail. It will be reported to the 22nd

Coordinators Meeting to be held in March 2021.
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2.1.2 MB &) X+

List of Participants
FNCA 2020 Online Workshop on Mutation Breeding Project

November 11" — 25t 2020

Country Name Position and Organization
Bangladesh Dr. ANK Mamun Chief Scientific Officer and Head
(PL) Plant Biotechnology and Genetic Engineering Division

IFRB, AERE, Bangladesh Atomic Energy Commission

China Prof. Shu Qingyao Professor,
(PL) Deputy Executive Director,

Institute of Crop Science

Zhejiang University
Indonesia Dr. Sobrizal Head of Plant Breeding Group
(PL) Center for Application of Isotope and Radiation (CAIR)

National Nuclear Energy Agency, Indonesia (BATAN)

Indonesia Mr. Arwin Researcher
Center for Application of Isotope and Radiation (CAIR)
National Nuclear Energy Agency, Indonesia (BATAN)

Indonesia Dr. Winda Puspitasari Researcher
Center for Application of Isotope and Radiation (CAIR)
National Nuclear Energy Agency, Indonesia (BATAN)

Indonesia Ms. Yuliasti Soybean Researcher
Center for Application of Isotope and Radiation (CAIR)
National Nuclear Energy Agency, Indonesia (BATAN)

Indonesia Dr. Azri Kusuma Dewi Rice Researcher
Center for Application of Isotope and Radiation (CAIR)
National Nuclear Energy Agency, Indonesia (BATAN)
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Country

Name

Position and Organization

Japan
(MEXT)

Mr. Suzuki Tetsu

Deputy Director

Office for Fusion Energy,

Environment and Energy Division and Policy Division,
Research and Development Bureau,

Ministry of Education, Culture, Sports, Science and

Technology (MEXT)

Japan
(MEXT)

Ms. Tanaka Fumiyo

Administrative Researcher

International Nuclear and Fusion Energy Affairs Division,
Research and Development Bureau,

Ministry of Education, Culture, Sports, Science and

Technology (MEXT)

Japan

(Coordinator)

Mr. Wada Tomoaki

FNCA Coordinator of Japan

Japan
(Advisor)

Dr. Namba Hideki

FNCA Adyvisor of Japan,
QST Associate
National Institutes for Quantum and Radiological Science

and Technology (QST)

Japan
(PL)

Dr. Hase Yoshihiro

Senior Principal Researcher

Department of Radiation-Applied Biology Research
Takasaki Advanced Radiation Research Institute
Quantum Beam Science Research Directorate

National Institutes for Quantum and Radiological Science

and Technology (QST)

Japan

Dr. Katsura Keisuke

Associate Professor

Department of International Environmental and Agricultural
Science

Graduate School of Agriculture

Tokyo University of Agriculture and Technology (TUAT)

Japan

Mr. Takahashi Koji

Unit Leader

Soybean Breeding Unit

Division of Field Crop Research

Institute of Crop Science

National Agriculture and Food Research Organization

(NARO)
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Country

Name

Position and Organization

Japan Prof. Nakai Hirokazu Professor Emeritus,
Former Vice President
Shizuoka University
Japan Prof. Nishimura Minoru Professor
Department of Agriculture
Faculty of Agriculture
Niigata University
Japan Dr. Morishita Toshikazu Director
Radiation Breeding Division
Institute of Crop Science
National Agriculture and Food Research Organization
(NARO)
Japan Ms. Koike Aki International Affairs and Research Department
(Secretariat) Nuclear Safety Research Association (NSRA)
y
Korea Dr. Kang Si-Yong Associate Professor
(PL) Department of Horticulture
College of Industrial Science
Kongju National University
Malaysia Dr. Sobri Bin Hussein Senior Research Officer
(PL) Agrotechnology and Biosciences Division
Malaysian Nuclear Agency (Nuclear Malaysia)
Mongolia Dr. Bayarsukh Noov Director
Institute of Plant and Agricultural Science (IPAS)
Mongolia Dr. Dolgor Tsognamjl Researcher
Plant Breeding Division
Institute of Plant and Agricultural Science (IPAS)
The Philippines | Mr. Fernando B. Aurigue Senior Science Research Specialist (Scientist 1)
(PL) Department of Science and Technology

Philippine Nuclear Research Institute (PNRI)
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Country Name Position and Organization
The Philippines | Mr. Christopher C. Science Research Specialist 11
Cabusora Department of Agriculture
Philippine Rice Research Institute (PhilRice)
Thailand Mr. Apichart Noenplab Specialist in Rice Breeding
(PL) Division of Rice Research and Development
Rice Department
Vietnam Dr. Le Duc Thao Deputy Director General
(PL) Agricultural Genetics Institute (AGI)
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Program of
FNCA 2020 Online Workshop on Mutation Breeding Project

November 11t —25% 2020

~ October 239, 2020

Registration

~ October 30, 2020

Submission of the meeting materials

November 2"~ 10th, 2020

Download and check of the meeting materials

Registration ~ November 9", 2020

Dry run for the web meeting

*FNCA Secretariat has dry run to check your environment for the web meeting.

November 11, 2020 (Day 1%
Time: Japan Standard Time (JST)

Opening, Report and Discussions by Web Meeting
13:10-13:40  Access to the web meeting by the participants
*Notices from FNCA Secretariat
14:00 - 14:20  Opening Session
Chair: Dr. HASE Yoshihiro, Japan
1. Opening Remarks
1) Mr. SUZUKI Tetsu, MEXT
2) Mr. WADA Tomoaki, FNCA Coordinator of Japan
2. Introduction of Participants

3. Outline of the Workshop

Dr. HASE Yoshihiro, FNCA Mutation Breeding Project Leader (PL) of Japan

14:20 - 15:10  Session 1 Report for Mutation Breeding of Major Crops for Low-input Sustainable

Agriculture under Climate Change (Presentation: 10min. including short Q&A)

Chair: Dr. HASE Yoshihiro, Japan
1. Korea
2. Bangladesh
3. China

81



4. Indonesia

5. Japan
15:10 - 15:25  Break (15min.)
15:25-16:15  Cont. of Session 1
Chair: Dr. HASE Yoshihiro, Japan

6. Malaysia

7. Mongolia

8. The Philiippines

9. Thailand

10. Vietnam
16:15-16:30  Session 2 Round Table Discussion
Chair: Dr. HASE Yoshihiro, Japan

1. Discussion

2. Summary

16:30 Closing

~ November 18", 2020
Discussion and Q&A (by e-mail)

~ November 25, 2020

Confirmation of Minutes (by e-mail)

November 25%, 2020

Closing Remarks (by e-mail)
1) Mr. WADA Tomoaki, FNCA Coordinator of Japan
2) Dr. NAMBA Hideki, FNCA Advisor of Japan
3) Dr. HASE Yoshihiro, FNCA Project Leader of Japan

82



22 BHRMI S5 FRERPPM) IO/ ERR S
2.2.1 RPPM B8

Minutes of
FNCA 2020 Workshop on Radiation Processing and Polymer Modification for

Agricultural, Environmental and Medical Applications Project

October 26™ — 27t 2020

Online Meeting
1) Outline of Workshop
i) Date 26th - 27th October 2020
ii) Venue Online (Zoom Web Meeting)
iii) Host Organisation Ministry of Education, Culture, Sports, Science and Technology of Japan
(MEXT)
iv) Participants Thirty three (33) participants from 10 FNCA member countries:

Bangladesh, China, Indonesia, Japan, Malaysia, Mongolia, The
Philippines, Thailand and Vietnam. Kazakhstan was materials only. Listed

in Annex 2.

v) Programme Annex 1

1) Workshop Programme
The FNCA 2020 Workshop on Radiation Processing and Polymer Modification (RPPM) was held on 26th
and 27th October 2020, via Zoom Web Meeting. The workshop was hosted by the Ministry of Education,

Culture, Sports, Science and Technology (MEXT) of Japan.

Thirty-three (33) representatives involved in radiation processing and polymer modification from 10 FNCA
member countries attended the workshop, namely Bangladesh, China, Indonesia, Japan, Malaysia, Mongolia,
The Philippines, Thailand and Vietnam. Kazakhstan was materials only due to the schedule. The programme

of the workshop is attached as Annex 1. The list of participants is attached in Annex 2.

Session 1: Opening Session
Ms Tanaka Fumiyo, Administrative Researcher of the MEXT gave welcoming remarks and Dr Wada

Tomoaki, FNCA Coordinator of Japan and Dr Namba Hideki, FNCA Advisor of Japan gave opening remarks.

Session 2: Project Overview and Confirmation of Agenda
Dr Tamada Masao, Deputy Director of Department of Research Planning and Promotion, Quantum Beam
Science Research Directorate, National Institutes for Quantum and Radiological Science and Technology

(QST), reported the overview of the RPPM project. He reported that an evaluation for a launch of next phase
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in this project will be extended from March 2021 to March 2022 due to the COVID-19 pandemic. In addition

to that, an outline of this online workshop was explained by Dr Tamada.

Session 3 and 4: Progress Report on Biofertilizer [part A and B]
Eight (8) progress reports on the current research and development (R&D) status prolonged the COVID-19

influence of Biofertlizer were presented. The summary of each report is attached in Annex 3.

Session 5: Wrap-up of Day 1

Dr Tamada summarized Day 1 of the workshop and announced information for Day 2.

Session 6 and 7: Progress Report on Polymer Modification [part A and B]
Nine (9) country reports were presented on the progress of current research on radiation processing and

polymer modification. The summary of each report is attached in Annex 3.

Session 8: Discussions on this year's activities amid the COVID-19 pandemic
The participants reported changes in the status of radiation facilities and research activities from March/April

to October 2020. The detailed summary of this session is attached in Annex 3.
Session 9: Closing Session

Dr Tamada summarized the major achievements below and gave closing remarks. Draft summary will be

reviewed by the participants and approved by Monday, 30th November.

Research Activities of Radiation Processing and Polymer Modification Project in 2020

Research subjects Bgd | Chn | Idn | Kaz | Jpn | Mys | Mng | Phl | Tha | Vnm
1. Degraded Chitosan for
Animal Feed / v v
2. Hydr_ogel for Medical Y s | Y Y
Application
3. Environmental
Remediation S 7
4. Synergistic Effect among
PGP, SWA and BF T A
5. PGP and SWA, inclusive v v R,
Process development
6. M_utation Breeding o_f BF s v v
Microbe using radiation
1. Stclarilizatipnlof BF Carrier v A,
using radiation
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Major achievements related with biofertilizer in day 1

Synergy effect of PGP and BF on rice was implemented up to seedlings and then
postponed due to prolonged COVID-19 situation.

. Created mutants (3500 strains) with X-ray irradiation were screened in terms of
China ) ) o
enhanced salt, acid resistance, and antagonistic ability for several plant pathogens.

Mutation breeding of rhizosphere bacteria in a mangroves area have a possibility to

Bangladesh

Indonesia improve bioremediation activity in soil contaminated by Pb and Cd.
Kazakhstan |-
Japan None

Malavsia Atotal of 400,000 L Bioliquifert were distributed to paddy growers in West Malaysia
y from January to October 2020.

Mondolia Investigation of synergy effect of OC and BF on sweet pepper yield in a green house
g and effect on different biofertilizer on wheat yield.

the Philippine Synergy effect of PGP and BF on comn and tomato was investigated to promotion and

extension of the biofertilizer technology is continuously conducted.

Thailand Two types of carrier (autoclaved and irradiated) showed similar results at clay loam
and sandy loam for 2016-2019. No result in 2020.

Field tests of Rapol V biofertilizer on tomato growth revealed at least 20% NPK
reduction.

Viet Nam

Major achievements related with polymer modification in day 2

An animal trial (rabbits) of hydrogels showed the wound contractions is more rapid than
a burn-wound-healing cintment.

China Large-scale commercial application: waste water treatment using; EB Pilot stage: metal

ion adsorbents, uranium extraction from seawater, and uranium mine wastewater
Proposal of application of oligochitosan for animal feed on chicken has been accepted by Ministry of Research
Indonesia and Technology/BRIN of Indonesia for 5 years funding. The individual weight gain of Pasundan Cow increased
after being given by oligochitosan of 500 ppm.

Marked effects of SWA on survival rate and growth of coniferous seedlings are found.

Bangladesh

Kazakhstan Technology transfer of SWA proceeds successfully.
For medical applications, gelatin was gelled and applied to cell culture experiments.
Japan ) .

Three-dimensional cell growth was observed.

Malavsia Additional of 5g of LMw oligochitosan/kg gives best result as supplement for tilapia. 3D

y cell was cultured on KCA/PVP/PEG and PGP and synergistic study need a re-trials.
Mongolia -
the Philippine In the animal trials (four rat bleeding models), KC/PEO/PEG hydrogel dressing was more efficient

than the commercial Celox gauze in controlling bleeding time with a 100% survival rate.

. Production of SWA beads improved three major energy-consuming processes (cutting,
Thailand . - : )
drying and grinding), thus reducing both cost and time.
OCS and SeNPs/OCS products are effective in recover the total white blood cell of y-ray
irradiated mice. Cell scaffolds were prepared by radiation-crosslinking.

Viet Nam

Abbreviations in alphabet order

BF: Biofertilizer, Cd: cadmium, EB: electron beam, KC/PEO/PEG: kappa-carrageenan/polyethylene
oxide/polyethylene glycol, kCA/PVP/PEG: kappa-carrageenan/polyvinylpyrrolidone/polyethylene glycol,
NPK: nitrogen, phosphorus, and potassium, OC or OCS: oligo-chitosan, Pb: lead, PGP: plant growth
promoter, SeNPs/OCS: selenium nanoparticles/oligo-chitosan, and SWA: super water absorbent
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List of Participants
FNCA 2020 Workshop on Radiation Processing and Polymer Modification for
Agricultural, Environmental and Medical Applications Project

October 26 — 27t 2020

Online Meeting
Country Name Position and Organization
Bangladesh Dr Salma Sultana Chief Scientific Officer and Head,
(PL) Nuclear and Radiation Chemistry Division,

Institute of Nuclear Science and Technology,

Bangladesh Atomic Energy Commission

Bangladesh Dr Md Kamruzzaman Pramanik Principal Scientific Officer,

Bangladesh Atomic Energy Commission

China Ms Feng Ye Student,
Shanghai Institute of Applied Physics, Chinese

Academy of Sciences

China Prof Zhang Ruifu Professor,
Institute of Agricultural Resources and Regional

Planning, Chinese Academy of Agricultural

Sciences
Indonesia Dr Tita Puspitasari Head of Radiation Processing Division,
(PL) Center of Isotopes and Radiation Application,
BATAN
Indonesia Dr Darmawan Darwis Researcher,

Center of Isotopes and Radiation Application,

BATAN

Indonesia Dr Nunung Nuryanthi Researcher,

Center of Isotopes and Radiation Application,

BATAN
Japan Dr Wada Tomoaki Chief Executive Director,
(Coordinator) Kobe Science Museum
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Country Name Position and Organization
Japan Dr Namba Hideki QST Associate,
(Advisor) National Institutes for Quantum and
Radiological Science and Technology (QST)
Japan Dr Tamada Masao Deputy Director,Department of Research
(PL) Planning and Promotion, Quantum Beam
Science Research Directorate, National
Institutes for Quantum and Radiological Science
and Technology (QST)
Japan Dr Taguchi Mitsumasa Leader,
Project “Biocompatible Materials Research”,
Takasaki Advanced Radiation Research
Institute (TARRI),
National Institutes for Quantum and
Radiological Science and Technology (QST)
Japan Prof Hanawa Takehisa Professor,
Tokyo University of Science
Japan Dr Hase Yoshihiro Senior Principal Researcher,
(PL of Mutation National Institutes for Quantum and
Breeding project) Radiological Science and Technology (QST)
Japan Dr Kusaoke Hideo Former Professor,
Fukui University of Technology
Japan Dr Okazaki Shin Professor,
Department of International Environmental and
Agricultural Science, Graduate School of
Agriculture, Tokyo University of Agriculture
and Technology
Japan Dr Satoh Katsuya Senior Principal Researcher,
National Institutes for Quantum and
Radiological Science and Technology (QST)
Japan Prof Tawaraya Keitaro Professor,
Yamagata University
Japan Mr Suzuki Tetsu Deputy Director,
(MEXT) Ministry of Education, Culture, Sports, Science

and Technology (MEXT)
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Country Name Position and Organization
Japan Ms Tanaka Fumiyo Administrative Researcher,Ministry of
(MEXT) Education, Culture, Sports, Science and
Technology (MEXT)
Japan Mr Yamamoto Keishi Researcher,
(MEXT) Ministry of Education, Culture, Sports, Science
and Technology (MEXT)
Japan Ms Otsu Natsuko Nuclear Safety Research Association (NSRA)
(Secretariat)
Kazakhstan Mr Alexander Borissenko CEO,
(PL) JSC Park of Nuclear Technology

(materials only)

Kazakhstan

(materials only)

Mr Murat T. Kassymzhanov

Chief Engineer,
JSC Park of Nuclear Technology

Malaysia Dr Marina Binti Talib Manager,
(PL) Malaysian Nuclear Agency
Malaysia Ms Maznah Binti Mahmud Research Officer,
Malaysian Nuclear Agency
Malaysia Ms Sarada Idris Malaysian Nuclear Agency
Malaysia Ms Norhashidah Talip Malaysian Nuclear Agency
Malaysia Dr Phua Choo Kwai Hoe Research Officer,
Malaysian Nuclear Agency
Mongolia Ms Sunjidmaa Otgonbayar Researcher of soil microbiology,
Institute of Plant and Agricultural Sciences
The Philippines Dr Charito T. Aranilla Scientist 1/Senior Science Research Specialist,

Philippine Nuclear Research Institute (PNRI)

88




The Philippines Ms Julieta A. Anarna University Resercher II,
National Institute of Molecular Biology and
Biotechnology,

University of the Philippines, Los Banos

Thailand Dr Phiriyatorn Suwanmala Deputy Executive Director,
(PL) Thailand Institute of Nuclear Technology

(Public Organization)

Thailand Dr Kunlayakorn Prongjunthuek Agricultural Research Officer, Senior
Professional Level,

Department of Agriculture

Viet Nam Dr Nguyen Ngoc Duy Head of the Research and Development
(PL) department,
Research and Development Center for Radiation
Technology
Viet Nam Dr Tran Minh Quynh Principal researcher,

Hanoi Irradiation Center, Vietnam Atomic

Energy Institute
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Programme for

FNCA 2020 Workshop on Radiation Processing and Polymer Modification for

Agricultural, Environmental and Medical Applications Project

October 26™ — 27t 2020
Online Meeting

1. Background of this Workshop

FY2020 is the 3rd year of a new phase in our FNCA project. An evaluation for a launch of next phase in the

project was originally scheduled at the Coordinators Meeting (CDM) in March 2021. However, considering

the difficulty in executing R&D and the workshop in line with plans amid the COVID-19 pandemic, this

phase will be extended by one year and evaluated in March 2022.

For this reason, we decided to hold an online workshop to share the status of R&D and the planning on next

year's activities in 10 member countries.

2. Topics in this Workshop

In the online workshop, each presenter gave a brief progress report on the following topics:

- Current R&D status under prolonged COVID-19 influence

- Achievements 2020
- Current problems

- Planning 2021

3. Schedule

Monday, 26th October 2020 | Day 1 | Chair: Dr Tamada Masao (Japan)

14:30 — 14:50 Opening the meeting room
14:50 — 15:00 Simple Instruction for using Zoom | the Secretariat
(10 min) 1) Connection with Zoom
2) Status of Video and Audio
3) How to use “Mute” and “Raising Hand”
4) How to use “Sharing Screen”
5) How to use “Chat”
15:00 — 15:05 Session 1: Opening Session
(5 min.) 1) Welcoming Remarks | Ms Tanaka Fumiyo (MEXT of Japan)
2)  Opening Remarks | Dr Wada Tomoaki (FNCA Coordinator of Japan)
3) Opening Remarks | Dr Namba Hideki (FNCA Advisor of Japan)
15:05 - 15:10 Session 2: Project Overview and Confirmation of Agenda
(5 min.) 1) Project Overview | Dr Tamada Masao

2) Confirmation of Agenda | Dr Tamada Masao
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15:10 - 15:50 Session 3: Progress Report on Biofertilizer [part A]

(40 min.) (Presentation 7 min + Q&A 3 min)

1) Bangladesh | Dr Md Kamruzzaman Pramanik
2)  China | Prof Ruifu Zhang

3) Indonesia | Dr Darmawan Darwis

4) Malaysia | Dr Phua Choo Kwai Hoe

15:50 - 16:00 (10 min.) Coffee Break
16:00 — 16:40 Session 4: Progress Report on Biofertilizer [part B]
(40 min.) (Presentation 7 min + Q&A 3 min)

1) Mongolia | Ms Sunjidmaa Otgonbayar

2) The Philippine | Ms Julieta A. Anarna

3) Thailand | Dr Kunlayakorn Prongjunthuek
4)  Viet Nam | Dr Tran Minh Quynh

16:40 — 16:45 Session 5: Wrap-up of Day 1

(5 min.) Summary of Day 1 and Announcement for Day 2 | Dr Tamada Masao

Tuesday, 27th October 2020 | Day 2 | Chair: Dr Masao Tamada (Japan)

14:30 - 15:00 Opening the meeting room
15:00 - 15:50 Session 6: Progress Report on Polymer Modification [part A]
(50 min.) (Presentation 7 min + Q&A 3 min)

1) Bangladesh | Dr Salma Sultana

2) China | Ms Feng Ye

3) Indonesia | Dr Tita Puspitasari

4) Kazakhstan | Mr Murat T. Kassymzhanov
5) Japan | Dr Taguchi Mitsumasa

15:50 — 16:00 (10 min.) Coffee Break
16:00 — 16:50 Session 7: Progress Report on Polymer Modification [part B]
(50 min.) (Presentation 7 min + Q&A 3 min)

1) Malaysia | Ms Maznah Binti Mahmud

2) Mongolia | Dr Chinzorig Radnaabazar

3) The Philippines | Dr Charito Tranquilan Aranilla
4) Thailand | Dr Phiriyatorn Suwanmala

5)  Viet Nam | Dr Nguyen Ngoc Duy

16:50 - 17:10 Session 8: Discussions on this year's activities amid the COVID-19
(20 min.) pandemic

17:10-17:20 Session 9: Closing Session

(10 min.) 1)  Wrap-up of the Workshop | Dr Tamada Masao

2) Closing Remarks | Dr Tamada Masao
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Minutes of
FNCA 2020 Workshop on Climate Change Science Project

November 5t — 6t 2020

Online

[Workshop]

The fourth meeting ran from fifth and 6th 2020 and was as a zoom on-line meeting.

Ms Lynn Tan (ANSTO FNCA Coordinator) and Mr Wada (FNCA Coordinator for Japan)
opened the on-line meeting.

The meeting started by giving all countries the opportunity to present the status of the
research and progress against their national project plans. Mongolia was unavailable for this

meeting.

After the member-country presentations there were discussions about progress in general,
dependencies on equipment, analysis and facilities in other countries. An inventory was made
by each country about the type and level of support needed to progress further. An agreement

was reached about plans, level of support and sharing of information.

[Discussion]
A couple of discussion were held:
There was a good discussion about information sharing between countries. The following topics will be shared
with the group in the form of PDF protocols, instructions and or lists:
e  Sampling guidelines —
o soil sampling was published late 2020

o Sampling archives of climate change to be delivered Q2/Q3 of 2021.

Data interpretation — A part of the final meeting in the Philippines (October 2021) will be dedicated to data
interpretation. Suitable lead scientists will be ask to demonstrate step by step the scientific method used to

move from data collection to data interpretation and final conclusions. (To be announced early 2020).

[Plans]
e Possible final meeting of the project (late 2021)

e Locations: Philippines (difficult with COVID) or Tokyo (MEXT), as a backup we

suggested another on-line meeting.
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e Plans for a follow-up project on Climate Change and Food security (using
nuclear techniques) will also be further developed and discussed at the final

meeting of this project.
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List of Participants
FNCA 2020 Workshop on Climate Change Science Project

November 5t — 6t 2020

Online

Country Name Position and Organization
Australia Professor Henk Leader Environment
(PL) HEIJNIS Australian Nuclear Science and Technology
Organisation (ANSTO)
Bangladesh | Dr Mohammad Amirul Principal Scientific Officer, Reactor and Neutron
(PL) ISLAM Physics Division, INST, AERE, Savar
Bangladesh Atomic Energy Commission (BAEC)
China Associate Professor East China University of Technology
Zhijun Gong
Indonesia Dr Ali Arman LUBIS Center for Isotopes and Radiation Application
(PL) (CIRA)
National Nuclear Energy Agency (BATAN)
Kazakhstan | Ms Oxana LYAKHOVA Head of Department for Development of
Environmental Monitoring System
National Nuclear Center (NNC) of Kazakhstan
Malaysia Professor Fatimah Binti | Department of Agriculture, Faculty of Agriculture
(PL) Md YUSOFF University Putra Malaysia
Philippines | Dr Angel T. BAUTISTA Science Research Specialist
(PL) Vi Nuclear Analytical Techniques Application Section
Philippine Nuclear Research Institute (PNRI)
Thailand Dr Sasiphan Nuclear Scientist
(PL) KHAWEERAT Nuclear Research and Development Division
Thailand Institute of Nuclear Technology, Thailand
(TINT)
Vietnam Mr BUI Dac Dung Vietnam Atomic Energy Institute (VINATOM)
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Country

Name

Position and Organization

Japan Dr. NAGAI Haruyasu Division Head, Environmental and Radiation
(PL) Sciences Division
Nuclear Science and Engineering Center
Japan Atomic Energy Agency (JAEA)
Japan Dr. MATSUZAKI Head, Professor
Hiroyuki Micro Analysis Laboratory, Tandem accelerator
(MALT)
The University Museum
The University of Tokyo
Japan Mr. WADA Tomoaki FNCA Coordinator of Japan
(Coordinator)
Japan Dr. NAMBA Hideki FNCA Advisor of Japan
(Advisor)
Japan Mr. SUZUKI Tetsu Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Ms. TANAKA Fumiyo Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Mr. YAMAMOTO Keishi | Ministry of Education, Culture, Sports, Science and
(MEXT)

Technology (MEXT)
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Program of

FNCA 2020 Workshop on Climate Change Science Project

November 5t — 6t 2020

Online

Day 1 (Thursday, S November) *Sydney Time

13:00
13:20

13:40
14:00

1)
2)

3)
4)

Housekeeping and checking connections of Skype meeting

Australian FNCA representative Ms Lynn Tan to open meeting

FNCA overview and timelines with regard to 2021 meetings and Climate Project in
particular a few words by Mr Wada

Quick review of our report from Kyoto 2019 (Climate Project Lead - H.Heijnis)
Country reports (max four power point slides with planned activities (as per national
plan), achievements and problems — 15-minute presentation and 5 minutes of
question tim

Australia

Bangladesh

China

Indonesia

Japan

Day 2 (Friday, 6 November) *Sydney Time

13:00
13:15

17:00

5)

6)

Housekeeping and connectivity check
4) Country reports (max four power point slides with planned activities (as per national
plan), achievements and problems — 15-minute presentation and 5 minutes of question

tim (Continued)

Kazakhstan
Malaysia
Philippines
Thailand
Vietnam
Urgent - Assistance requests from other countries
Future of Climate Plan and possible extension and merging with a new food security

project

7) Closure and planning of final meeting in 2021 (Mr Wada & Heijnis)
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Minutes of
FNCA 2020 Online Workshop on Radiation Oncology Project

November 271 2020

(1) The FNCA FY2020 Online Workshop on Radiation Oncology was held on November 27th, 2020. The
meeting was organized by the Ministry of Education, Culture, Sports, Science and Technology of Japan
(MEXT) in cooperation with Nuclear Safety Research Association (NSRA). Representatives from 11 FNCA
member countries, namely Bangladesh, China, Indonesia, Japan, Kazakhstan, Korea, Malaysia, Mongolia,

The Philippines, Thailand and Vietnam participated in the workshop (WS).

Opening Session

(2) Prof. KATO Shingo, the Project Leader of Radiation Oncology Project opened the workshop with his

opening remarks.

(3) Confirmation of agenda was held and the agenda was adopted.

(4) Mr. SUZUKI Tetsu, MEXT, Mr. WADA Tomoaki, FNCA Coordinator of Japan and Dr. NAMBA Hideki,
FNCA Advisor of Japan gave their remarks respectively.

Session 1: Prospective Observational Study of 3D-Image Guided Brachytherapy for Locally Advanced
Cervical Cancer (CERVIX-V)

(5) Dr. OKONOGI Noriyuki, Chief Physician, Clinical Research Group of Pelvic tumor, Department of
Charged Particle Therapy Research, National Institute of Radiological Sciences(NIRS) Quantum Medical
Science Directorate National Institutes for Quantum and Radiological Science and Technology(QST)
presented the summary of analyzed clinical data of Cervix-V.

(6) 60 patients were enrolled into Cervix-V in total and 54 patients were eligible. As preliminary analysis of

Cervix-V, 42 patients whose follow-up periods exceeded 6 months were analyzed.

(7) All patients were treated with 3D-IGBT.

(8) Compared to the reference doses, almost all cases satisfied those doses.
-39 (93%) patients achieved adequate doses for HR-CTV D90.
- 41 (98%) patients achieved the dose constraint for bladder D2cc

- 41 (98%) patients achieved the dose constraint for rectum D2cc.
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- 40 (95%) patients achieved the dose constraint for sigmoid colon D2cc.

- Grade 3 acute hematological toxicity was observed in 5 (12%) patients. These toxicities were manageable.

- Grade 3 or worse acute non-hematological toxicity was observed in 1 (2%) patients so far.

- Grade 3 or worse late toxicity has not been observed so far.

- The 2-year overall Survival (OS), local control (LC), and disease free survival (DFS) were 91%, 88%, and
72%, respectively.

(9) Patient enrollment into Cervix-V goes well. Members were encouraged to continue to enroll patients.

Session 2: Phase II Study of Neoadjuvant Chemotherapy with Concurrent Chemoradiotherapy
(CCRT) for Nasopharyngeal Carcinoma (NPC-III)

(10) Dr. MAKISHIMA Hirokazu, Chief Physician, Clinical Research Group of Pelvic Tumor, Department
of Charged Particle Therapy Research, NIRS, Quantum Medical Science Directorate, QST presented the

summary of analyzed clinical data of NPC-III. The Summary are as follows.

- Patients enrollment was completed in 2019.

- Current Total number of patients enrolled in NPC-III is 120

- Median follow up period is 38 months

- Some follow up data with acute toxicities enrolled in 2019 has not been submitted yet.

- The treatment results match with NPC-I (CCRT and adjuvant chemotherapy). However, there are
significant differences as well. Locoregional control of NPC-III (Induction chemotherapy and CCRT)

is lower than NPC-I while overall survival is better. These results are preliminary results.

(11) The primary endpoint of this clinical trial is 3-year OS. The patients need to be followed up for another

2 years. The 3 year follow up results will be the written preliminary report.

Session 3: Phase II Study of Hypofractionated Radiotherapy for Breast Cancer (Postmastectomy
Radiation Therapy (PMRT)/BREAST-I)
(12) Dr. KONO Sawa, Assistant Professor, Department of Radiation Oncology, Tokyo Women’s Medical

University presented the summary of analyzed clinical data of PMRT/BREAST-I. The Summary are as

follows.

- 222 cases have been enrolled and analyzed while the target accrual number is 200.

- 1 patient’s data that has not been analyzed after enrollment was newly added this year.

- 15% of grade 2 and over acute dermatitis and 1% of grade 2 subcutaneous acute toxicity have been
observed.

- No grade 3 or over late toxicity has been observed.

- The 3-year locoregional control, progression free survival rates are 96.9%, 88.9%, respectively.
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-Co-researchers in this clinical trial should grade toxicity correctly.

(13) Participants agreed to write a report on acute toxicity of this protocol at this point.

(14) The enrolment of patients into this protocol was completed in 2019 and the primary endpoint of the
protocol is 5-year local recurrence free survival. Participants were requested to follow up the patients for 4

more years.

Session 4: Phase II Study of Hypofractionated Radiotherapy for Breast Cancer (Whole Breast
Irradiation (WBI)/ BREAST-I)
(15) Dr. KONO Sawa presented the summary of analyzed clinical data of WBI / BREAST-I. The Summary

are as follows.

- 227 cases were enrolled in HF-WBI protocol from February 2013 until October 2018.

- 227 patients with 228 tumors who completed the treatment were analyzed.

- 13% of grade 2-3 acute dermatitis had been observed.

- 1 locoregional recurrence, 4 distant metastases and 3 breast cancer death have been observed.
- No grade 3 or over late toxicity has been observed.

- The 3 year locoregional control, progression free survival rates are 99.6%, 98.6% respectively.

- Co-researchers in this clinical trial should grade toxicity correctly.

(16) WS Participants agreed to write a report on acute toxicity of this protocol at this point.

(17) The enrolment of patients into this protocol was completed in 2018. Participants were requested to follow

up the patients for 3 more years to assess the efficacy.

(18) Breast-I clinical trials (PMRT and WBI) have been conducted very well so far.

Session S: QA/QC for 3D-IGBT

(19) Dr. MIZUNO Hideyuki, Principal Researcher, Quality Control Section,

QST hospital of Quantum Medical Science Directorate QST, reported on the results of on-site audit for 3D-
IGBT of the 4 hospitals namely the First Affiliated Hospital of Soochow University (China, October 2019)
and Philippine General Hospital, St. Luke’s Medical Center (Quezon City and Global City) (The Philippines,

January 2020). Main points from his report are as follows.
- The dosimetry audits in the 4 hospitals were successfully conducted.

- Measured dose for point A, bladder and rectum were agreed with TPS calculated value within a tolerance

level for all.
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-Applicator offset value was measured for the centers and 1 hospital showed 2 mm difference between
measured and stated value. The hospital staff re-measured the value after the on-site audit and confirmed the
consistency with the audit results and modified it. Finally offset data became consistent for all cases.

- Measured source strength and treatment planning system (TPS) registered value agreed within a tolerance

level for all hospitals.

(20) The on-site audit is being suspended by the COVID-19 impact. The audit will resume after current

difficult situation is improved.

Session 6: Special Topic -Status of Radiotherapies during the COVID-19 Crisis in FNCA Member

Countries-
(21) Dr. WAKATSUKI Masaru, Director of Department of Radiation Medicine, QST Hospital, QST

explained the overview of this session.

(22) The status of radiotherapies under the COVID-19 was reported by each FNCA country. 15 hospitals’
cases were introduced.
Presenters introduced national data and statistics regarding COVID-19 and explained on their efforts and

strategies to perform radiotherapies avoiding infection risk.

(23) Prof. KATO Shingo commented on the session.

This session was a very important opportunity to share our knowledge and experiences about how to perform
radiotherapies under the very difficult circumstances. We learnt there are many ways to reduce the infection
risk of patients and medical staffs. As many presenters mentioned, hypo-fractionated radiotherapy should be
used more actively and frequently. Safe and effective hypo-fractionation treatment regimen including
palliative radiotherapy should be established among FNCA countries. It is desirable that this type of online

meeting will be held again in the near future.

Session 7: Future Plan

1) New Clinical Trials (Radiotherapy for Bone Metastasis and Brain Metastasis)
(24) In 2019’s WS, radiotherapies for bone metastasis and brain metastasis were proposed and discussed as
new clinical trials. To draft those protocols, questionnaires were conducted among FNCA members prior to

WS.

(25) Dr. MAKISHIMA Hirokazu introduced the results of questionnaire on brain metastasis. He also
introduced the outline of the clinical trial and draft protocol.

Discussion points of the draft protocol are additional secondary outcomes, sample size, inclusion/exclusion
criteria and evaluation method of efficacy. Members can exchange their comments and requests on those

points by emails afterwards.

100



(26) Dr. Kullathorn Thephamongkhol from Thailand also introduced briefly the results of the questionnaire
on radiotherapies for brain metastasis. He summarized the answers regarding “environment of palliative

treatment ” and “case management” in FNCA members’ hospitals.

(27) Based on the questionnaire results, he suggested several potential protocols e.g. single arm study as
practice (QoL Study), randomized control trial (RCT) to resolve variation, prospective study for technology
transfer, retrospective study to predictive survival benefit /avoidance of unnecessary whole brain radiation

therapy (WBRT).

(28) WS participants will exchange emails on the 2 new clinical trials for further discussion after WS.

2) 2021°s Workshop

(29) 2021°s workshop will be held in Mongolia in the beginning of September if the spread of COVID-19

infections has settled down.
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List of Participants
FNCA 2020 Online Workshop on Radiation Oncology Project

November 27, 2020

Country Name Affiliation
Bangladesh Dr A.F.M. Kamal Uddin MBBS, DTCD, MD
(PL) Assistant Professor
Radiation Oncology
National Institute of ENT
Bangladesh | Dr Parvin Akhter Banu Chief Consultant Oncologist
Delta Medical College & Hospital Limited
Bangladesh | Dr Sharif Ahmed Associate Consultant
Department of Radiation Oncology
United Hospital Limited
China Prof Cao Jianping Professor / Director
(PL) School of Radiation Medicine and Protection,
Soochow University
China Dr Xu Xiaoting Vice-Director of the Department of Radiation Oncology
The First Affiliated Hospital of Soochow University
Indonesia Dr Henry Kodrat Medical Staff
(PL) Department of Radiation Oncology
Cipto Mangunkusumo Hospital
Indonesia Dr Dyah Erawati Head of Radiotherapy Division
Dr. Soetomo General Academic Hospital
Indonesia Mr Bambang Haris Medical Physicist of Radiotherapy Department
Suhartono Dr. Soetomo General Academic Hospital
Japan Mr Wada Tomoaki FNCA Coordinator of Japan
(Coordinator)
Japan Dr Namba Hideki FNCA Advisor of Japan
(Advisor)
Japan Prof Kato Shingo Professor
(PL) Department of Radiation Oncology
International Medical Center
Saitama Medical University
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Country Name Affiliation

Japan Dr Nakano Takashi Managing Director,

Quantum Medical Science Directorate Managing
Director,

National Institute of Radiological Sciences(NIRS)
National Institutes for Quantum and Radiological
Science and Technology(QST)

Japan Prof Karasawa Kumiko Professor and Chair
Department of Radiation Oncology, School of Medicine,
Tokyo Women’s Medical University

Japan Prof Ohno Tatsuya Professor and Chairperson
Deparment of Radiation Oncology,
Gunma university Graduate School of Medicine

Japan Dr Wakatsuki Masaru Director of Department of Radiation Medicine
QST Hospital

National Institutes for Quantum and Radiological
Science and Technology (QST)

Japan Dr Mizuno Hideyuki Principal Researcher

Quality control section, QST hospital,

Quantum Medical Science Directorate,

National Institutes for Quantum and Radiological
Science and Technology (QST)

Japan Dr Okonogi Noriyuki Chief Physician

Clinical Research Group of Pelvic tumor
Department of Charged Particle Therapy Research
National institute of Radiological Sciences(NIRS)
Quantum Medical Science Directorate

National Institutes for Quantum and Radiological
Science and Technology(QST)

Japan Dr Makishima Hirokazu Chief Physician

Clinical Research Group of Pelvic tumor
Department of Charged Particle Therapy Research
National institute of Radiological Sciences(NIRS)
Quantum Medical Science Directorate

National Institutes for Quantum and Radiological
Science and Technology(QST)
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Country

Name

Affiliation

Japan

Dr Fukuda Shigekazu

Section Manager

Radiation Quality Control Section,

QST Hospital,

Quantum Medical Science Directorate

National Institutes for Quantum and Radiological
Science and Technology (QST)

Japan

Mr Nakaji Taku

Technical Staff

Quality Control Section, QST Hospital, Quantum
Medical Science Directorate, National Institute for
Quantum and Radiological Science and Technology

(QST)

Japan

Dr Kono Sawa

Assistant Professor,
Department of Radiation Oncology
Tokyo Women’s Medical University

Japan
(MEXT)

Mr Suzuki Tetsu

Deputy Director

Office for Fusion Energy, Environment and Energy
Division and Policy Division,

Research and Development Bureau,

Ministry of Education, Culture, Sports, Science and
Technology (MEXT)

Japan
(MEXT)

Ms Tanaka Fumiyo

Administrative Researcher

International Nuclear and Fusion Energy Affairs
Division

Research and Development Bureau

Ministry of Education, Culture, Sports, Science and
Technology (MEXT)

Japan
(Secretariat)

Ms Yamada Ai

Nuclear Safety Research Association (NSRA)

Kazakhstan
(PL)

Prof Tasbolat Adylkhanov

Head of Clinical and Radiation Oncology Department
Semey Medical University

Kazakhstan

Dr Yevgeiya
Kossymbayeva

Assistant of Clinical and Radiation Oncology
Department
Semey Medical University

Kazakhstan

Dr. Almagul Zhabagina

Head Teacher/ Doctor of Radiology
Clinical and Radiation Oncology Department
Semey Medical University
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Country Name Affiliation
Korea Dr Wonil Jang Chief, Department of Radiation Oncology
(PL) Korea Institute of Radiological & Medical Sciences
(KIRAMS)
Korea Dr Kum Bae Kim Senior Researcher (Chief Medical Physicist)
Korea Institute of Radiological & Medical Sciences
(KIRAMS)
Malaysia Dr Lau Fen Nee Senior Consultant / Clinical Oncologist,
(PL) National Cancer Institute, Putrajaya, Malaysia
Malaysia Mr Muzzamer Bin Medical Physicist,
Mohammad Zahid National Cancer Institute,Putrajaya, Malaysia
Malaysia Dr Beena Devi Consultant Clinical Oncologist
Normah Medical Specialist Centre
Kuching, Sarawak
Mongolia Dr Uranchimeg Tsegmed Chair of Radiation Safety Committee/ Radiation
(PL) Oncologist
National Cancer Centre of Mongolia
Mongolia Dr Erdenetuya Yadamsuren | Radiation Oncologist of Radiotherapy Department,
National Cancer Center of Mongolia
The Dr Miriam Joy Calaguas Active Consultant
Philippines St.Luke's Medical Center
(PL)
The Dr Rey H. De Los Reyes Dean, Institute of Medicine
Philippines Far Eastern University — Nicanor Reyes Medical
Foundation (FEU-NRMF)
Honorary Consultant,
Section of Gynecologic Oncology,
Jose R. Reyes Memorial Medical Center (JRRMMC)
The Dr Jaemelyn Marie O. Visiting Consultant
Philippines Fernandez Jose R. Reyes Memorial Medical Center (RRMMC)
The Dr Jerickson Abbie Sapno | Visiting Consultant
Philippines Flores Jose R. Reyes Memorial Medical Center (RRMMC)
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Country Name Affiliation
Thailand Dr Yaowalak Chansilpa Associate Professor,
(PL) Department of Radiology, Faculty of Medicine,
Siriraj Hospital, Mahidol University
Thailand Dr Kullathorn Lecturer,
Thephamongkhol Department of Radiology, Faculty of Medicine,
Siriraj Hospital, Mahidol University
Thailand Mr Pitchayut Nakkrasae Medical Physicist,
Department of Radiology, Faculty of Medicine,
Siriraj Hospital, Mahidol University
Vietnam Dr Nguyen Cong Hoang Radiation Oncologist
(PL) Head of General Radiation Oncology Department
National Cancer Hospital (K Hospital)
Vietnam Dr To Anh Dung Head of Breast and Gynecology Radiotherapy
Department,
National Cancer Hospital (K Hospital)
Vietnam Dr Nguyen Thi Bich Hien | Radiation Oncologist

Ho Chi Minh City Oncology Hospital
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Program of
FNCA 2020 Online Workshop on Radiation Oncology Project

November 27% 2020

Date & Time: 15:00-17:00, 27" November (Fri) ,2020
Place: Web-Meeting
Chair(Facilitator): Prof. KATO Shingo, Japan

(Japan Time)
15:00-15:10 Opening Session (10 min)

Opening remarks Prof. KATO Shingo (PL, Japan)
Remarks MEXT / FNCA Coordinator/ FNCA Advisor
Confirmation of agenda

Group Photo by Screenshot

15:10-15:20 Session 1, Prospective Observational Study of 3D-IGBT for Locally Advanced Cervical
Cancer (Cervix-V) (10 min)

Summary of Clinical Data Dr. OKONOGTI Noriyuki
15:20-15:30 Session 2, Phase II Study of Chemoradiotherapy for NPC (NPC-III) (10 min)
Summary of Clinical Data Dr. MAKISHIMA Hirokazu

15:30-15:40 Session 3, Phase II Study of Hypofractionated Radiotherapy for Breast Cancer (PMRT
/ BREAST-I) (10 min)

Summary of Clinical Data Prof. KARASAWA Kumiko / Dr. KONO Sawa

15:40-15:50 Session 4,Phase II Study of Hypofractionated Radiotherapy for Breast Cancer(WBI /
BREAST-I) (10 min)

Summary of Clinical Data Prof. KARASAWA Kumiko / Dr. KONO Sawa
15:50-16:00 Session 5, QA/QC for 3D-IGBT (10 min)

Report on on-site audit in China and the Philippines Dr. MIZUNO Hideyuki
Future Plan of Audit

16:00-16:30 Session 6, Special Topic -Status of Radiotherapies during the Covid-19 Crisis in FNCA

Member Countries- (30 min)
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Introduction / Overview of Session
Country Report (2-3 min x 11 countries)
Q & A / Discussion

16:30-17:00 Session 7, Future Plans (30 min)

“Palliative Radiotherapy for Bone Metastasis”
-Results & Analysis of Questionnaire

-Introduction of Protocol (Draft)

“Palliative Radiotherapy for Brain Metastasis”
-Results & Analysis of Questionnaire
-Introduction of Protocol (Draft)

“2021's Workshop”
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Minutes of
FNCA 2020 Online Workshop on Research Reactor Utilization Project

December 17, 2020

Considering the difficulty in executing the workshop in line with COVID-19 pandemic, we decided to hold
the online workshop on the Research Reactor Utilization (RRU) project this year in preparation to start a new
phase in 2021. We summarized the current status of Rls production (for RRU group) / environmental
monitoring for Neutron Activation Analysis (NAA group) in each country and shared the information for our
next year's activities in this online workshop. In the plenary session the individual project leaders of Japan
provided an overview of the current projects of RRU and NAA, and referred to several major issues of the
workshop. In the parallel sessions, the detailed content of the discussions was summarized for each of the

two groups, RRU and NAA. We shared each summary in the wrap up session.

Parallel session
For the preparation of country reports, the Japanese project leaders asked participants to include the following
topics in their presentations:
1) Impact of the pandemic on R&D activities (working condition, facilities usage status, additional
special work (if any), etc.)
2) The current progress and results for FNCA activities

3) Future plan from FY2021

RRU: Isotope production including new isotopes

Australia

Production and supply of radiopharmaceuticals to domestic market continued as normal during the pandemic
period. However, overseas export was interrupted due to reduced commercial flights and border closures.
Australia continued manufacturing Mo, **™Tc¢, 131, 7"Lu, 3!Cr, '°'Ir, '8 Au radioisotopes and production of
the isotopes is planned to increase from early 2021 as the supply chain is expected to return to normal,
especially for export to international markets. Australia is producing *°Y, '*Ho and *?P to support the clinical

trials of the new radioisotopes.

Bangladesh

Radioisotope (RI) production laboratory of Bangladesh is producing *Mo/*™Tc generator and '3'I oral
solution on weekly basis to meet the demand of medically important radioisotopes of the country. The RI
group has the plan to produce 3°Sr as a new isotope due to its medical usage. The calculation for the

preparation of ¥Sr using BAEC reactor with target SrCO;3 following #Sr (n,y) 3°Sr reaction process is
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ongoing. The experimental part will take longer time because of the unavailability of target material in local

market.

China

Although effected by the coronavirus pandemic, nuclear facilities had been put into operation according the
annual plan including research reactors such as swimming pool research reactor (SPRR) and china advanced
research reactor (CARR). SPRR is operating for 100 EFPD to material test and NDT silicon and CARR is

operating for 30 EFPD to Nuclear Science and material test.

Indonesia

The RSG-GAS (G.4 Siwabessy multipurpose reactor) is operated by BATAN for 33 Years. Mainly the
reactor is used for radioisotope production. BATAN has produced commercial RI/RF MIBI, MDP, DTPA
kits 13Sm-EDTMP, 3'I-MIBG, and in research stage BATAN has produced *’Mo/**™Tc¢ generator based on
nanomaterial, Na-!I, [y-**P] ATP, '""Lu-DOTA-Trastuzumab, Gd-DOTA-PAMAM G3-Trastuzumab,
192ridium-seeds, 3?P Skin patch and Au-NP-PAMAM G4-Nimotuzumab. BATAN has developed product

Mo from natural Molybdenum. Research on Nuclear Fuel Element is ongoing in the reactor.

Japan

From November in 2020, the Research Reactor of Kyoto University (KUR) has been operated in the steady
state mode for several researches (RIs production and materials research etc.) with a maximum power of 1
and 5 MW. The research of RIs production such as 4’Sc, 'Rh and '"’Lu (etc.) for medical use were produced
and the amounts produced were compared with those produced by electron linear accelerators. Further,
Research Reactor of JAEA (JRR-3) will operate in February 2021 with a maximum power of 20MW. The
RIs production, researches for, e.g., life and materials science will be continued by JAEA staff, university

and company researchers using JRR-3.

Kazakhstan

Year 2020 turned out to be a difficult year for all countries and this is due to the coronavirus pandemic in the
world. The work of many organizations was suspended, employees switched to a remote mode of work.
Airlines have suspended flights between countries. During this period, the workload of research reactors in
the Republic of Kazakhstan decreased. This especially affected the exported products such as radioisotopes.
In general, work continued in all areas: RI production, NR, HRD, NAA, Material Research, and Nuclear
Science.

The supply of radioisotopes was carried out only to the domestic market of Kazakhstan. In this year,
producing of reactor-based radioisotopes are *™Tc for medicine and '*’Ir for industry. R&D for production

of '7"Lu is ongoing.
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Malaysia

The Malaysian Nuclear Agency continues to support the utilization of the Reactor TRIGA PUSPATI (RTP).
The current research reactor is low power and has been operating for more than 35 years. The maximum
neutron flux is 1 x 10!3 cm2.s”!. The RTP operates four days per week and around 8 hours per day. However,
in some circumstances, the reactor may prolong its operation to cater to specific requests. Previously, the
153Sm has been studied using the reactor. Due to the high interest in medical radioisotopes, studies of !77Lu,
S1Cr, and '®*Ho are put in the streamline. Besides radioisotopes production, the reactor has also been used for
neutron activation analysis, neutron beam research, and education & training. Despite this, a proposal for the

feasibility study of a new research reactor has been tabled to the government for funding.

Mongolia

The Research Reactor (RR) project for Mongolia had been discussed internally for several years. Utilization
of RR, the design study and fuel comparison analyses were conducted. Initial discussions were made with
ROSATOM for project development. The proposed RR is to be utilized for Radioisotope (RI) production
(®Mo/**™Tc by activation method), Human Resource Development, Neutron Activation Analysis (NAA),
education and training, nuclear physics and other commercial services. Currently all medical radioisotopes
are imported from other countries such as Korea, China and Germany. 500 mCi of **™T¢ generators are being

imported from Korea for every two weeks.

Philippines

The COVID-19 pandemic shutdown activities for at least three months. Then only 50% of the work force
was allowed back from June to October. The Sub-critical Assembly for Training, Education and Research
(SATER) was originally scheduled to be commissioned this December 2020, however due to the pandemic,
the commissioning has been moved to December 2021. The Philippine Nuclear Research Institute is
embarking on a 5-year program to establish a Center for Nuclear Medicine Research and Development that
will have five operational PET/CT systems operating at 16.5 MeV, producing '*F, ''C, 3N, ®4Cu, *Sc and
%Ga.

Thailand

Thai Research Reactor-1/ Modification 1 (TRR-1/M1) has been operated in the steady state mode with a
maximum power of 1.2 MW. The reactor produced variety researches and wide ranges of applications
including educational and training, radioisotope production, geochronology, neutron activation analysis,
neutron imaging and instrument testing and calibration. TRR-1/M1 produces '33Sm, 3?Br and 3?P. Recently,
the experimental in production of '”’Lu was conducted for using in nuclear medicine by neutron activation
of 7°Lu and '7°Yb. Further investigation will be performed in the future for the full potential of '"’Lu

production strategies.
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Vietnam
Due to the COVID-19 pandemic situation with many the current difficulty but Vietnam have sought many
effective alternatives to meet the market such as increasing the operating time of the reactor, while other

research activities had to be suspended.

NAA: Environmental monitoring with multiple measurement techniques including NAA

Australia

The pandemic forced a period of limited access to site, although the OPAL reactor continued full operations
mainly to support production of medical isotopes. However due to reduced staffing in other areas, long NAA
irradiation targets could be irradiated but not unpacked. Short irradiations could still be done. Alternatives
were sought but would’ve taken too long to implement. Restrictions eventually lifted and period since June

has been very busy catching up on lost time.

Bangladesh

During the pandemic research and development activities were very much hampered because of insufficient
neutron beam, insufficient LN> supply and detector problem. During this time the pending academic
collaboration works completed in priority basis, 14 papers were published and some research works were
done which were not so directly related to the project. Depending on the reactor availability FNCA target
activities will be completed in future. For environmental monitoring we can choose the following samples;

1) soil and sediment, 2) coal and coal fly ash, and 3) plant sample.

China

Because of COVID-19 we have sampled few samples in Beijing in this year, and samples analysis with NAA
and PIXE were delayed. The NAA platform at China Advanced Research Reactor (CARR) is still being
upgraded. Some PM2.5 reference materials were analysed by using NAA. NAA is a very important analytical
method in atmosphere management in China. NAA was adopted in several national programs, including
National key Research & Development Program (NRDP) and National research program for key issues in

air pollution control. In 2021, PM2.5 and PM10 samples in Beijing will be collected and analysed by NAA.

Indonesia

€ FNCA activities in 2019-2020 are focused on supporting the National Research Program as presented
at the last FNCA workshop. Accelerating the decline in Stunting cases is currently one of the
government's priority programs. The essential element of Iodine in foodstuff is one of the important
nutritional sources that affect Stunting. However, because the quantity of Iodine is at trace level, it is
necessary to develop accurate and precise methods. The use of the epithermal INAA method is one of
the options to determine iodine in foodstuffs. This method has been developed intensively using Cd and
Boron shielding. The epithermal INAA has been used in the determination of iodine in several local

foods and the analysis results are presented in this report.
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Japan

Currently, the Kyoto University research reactor is the only one research reactor usable for NAA in Japan.
Such a situation will be changed early next year; a research reactor, JRR-3 of JAEA will start its operation
after a long break of 10 years. Although the usability will be improved for NAA end users, we are afraid of
decreasing of the utilization of NAA due to the expansion of the current pandemic. We are planning to
conduct both INAA and RNAA, by which geochemical and cosmochemical samples, and geological

reference samples will be analyzed, respectively.

Kazakhstan

Due to the research reactor’s temporary shutdown and suspended relations with the partners engaged in
mineral resources exploration and processing caused by the lockdown, the planned volume of investigations
by NAA was substantially reduced. The connections were recommenced and new concernments already
appeared. Main challenges of next year will consist of thenium analysis in uranium ore samples, gold and

accompanying element analysis in black shales and the corresponding samples analysis for rear earths.

Korea

We are running thermal neutron based INAA, DNAA, and cold neutron activation station (CONAS)
consisting of CN-PGAA and CN-NDP at the HANARO research reactor, which has been in a state of
shutdown for a long time and is currently scheduled for operation in early 2021. The samples (mainly from
semiconductor, geology, environments, food and so on) are now being analyzed by using other analytical
instruments like ED/WD-XRF, ICP-MS and so on. And new project is underway to build a new research

reactor at Kijang-gun near Busan metropolitan city.

Malaysia

Research activities related to analysis of soil samples were done by using NAA technique. Nowadays,
monitoring of the elemental pollution in soil samples from the vicinity area and industrial park was given
priority for the purpose to identify the sources of pollution. Malaysia has participated/done in analysis of
samples for determination of pollution sources of heavy, trace and rare earth elements (REEs) in soils

collected from the Kapar industrial park.

Mongolia

In 2020, environmental monitoring including air pollution, food pollution, and air morphological distribution,
were implemented by NAA and other related methods. Results of morphological study show that the summer
PM pollution is in sphere shape from the soil, and winter PM pollution is in irregular from the solid fuel
combustion. In case of food pollution, contents of heavy and toxic elements did not exceed the permissible

level.
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Philippines

Sampling for air particulate matter (PM10 and PM2.5) is being continued in the best way possible despite of
the restrictions posted by the community quarantine measures. There were no neutron activation analyses
that have been done for these samples due to lack of an operating reactor or access to one but PNRI is
considering to propose a collaborative work with Vietnam. The Philippines have established collaborative
study on air particulates matter in some part of the country and is planning on considering as well the NAA

of environmental samples such as marine and estuarine sediments, volcanic ash, and tektites.

Thailand

REE and other element concentrations in certified reference material, JG-2 were reported using INAA. Their
values were in good agreement with the reference values. The measurements of REE and other elements in
10 geological samples were carried out using INAA and ICP-MS with microwave assisted digestion and
fusion dissolution methods. The environmental monitoring materials for next year would be PM2.5, PM10,

soils, crops and geological samples.

Vietnam

The R&D activities in Dalat research reactor were not affect by the pandemic. The reactor is running
continuously to increase radioisotopes production for hospitals. In some MOST (Ministry of Science and
Technology) projects, moss samples were collected at 30 different locations, and the concentrations of 10
heavy metal and metalloid elements in the collected moss samples were determined by ko-INAA. Elemental
concentrations of marine sediment samples were analyzed using ko-INAA for studying coastal erosion. 14
REEs and U&Th in 50 clay samples as archaeological samples were also determined by ICP-MS method for

drawing REE abundance patterns.

Wrap up session

Conclusions
The RRU project has quite broad topics and therefore it was agreed to focus on one and/or two specific topics
in the current phase (2020-2023) for better outcomes and improvements in knowledge.
The RRU project includes the following topics:
a. Neutron Activation Analysis (NAA)
b. Isotope Production including new isotopes
c. Neutron Scattering
d. BNCT, NR
e. Material Research
f. New Research Reactor

g. Human Resource Development and so on.
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- RRU group
The participants from member countries discussed several topics in RRU group. The specific topics in
the nuclear science field were considered in the workshop of phase 2 (2020-2023) according to a
questionnaire to each member country. Possible topics are listed here in order: 1) radioisotopes
production (RIs) and new isotopes (which is included some of discussions in the report of this year),
purification, further Quality Assurance and Quality Control (QA/QC) for practical use (if any), 2) New
Research Reactor, 3) Boron Neutron Capture Therapy (BNCT), Neutron Radiography (NR), 4) Human
Resources and Development (HRD), 5) Material Research and further 6) possible other topics and/or

news.

- NAA group
The NAA group agreed to adopt environmental samples as target materials last year. Because of the
COVID-19 pandemic, the project couldn’t be initiated in 2020, but will be starting in 2021, continued
to 2023. For the current phase, it was agreed that environmental samples cover not only “common”
environmental samples like air particulate matters but also substances around us like geological samples,
soil and even food. As NAA has a capability of multi-element determination for wide variety of solid
sample, it can complete with and even be superior to modern analytical methods like ICP-MS and ICP-
AES for such solid environmental samples. In this sense, it was recommended that analytical methods
other than NAA be applied to these sample when research reactor are temporally or permanently not in
operation for some member countries so that data comparison and validation can be done within the

NAA group.
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List of Participants
FNCA 2020 Online Workshop on Research Reactor Utilization Project

December 17t 2020

Country Name Affiliation
Australia Mr Moshiul Alam Senior Technical and Product Specialist,
(RRU PL) ANSTO
Australia Mr Attila Stopic Neutron Activation Scientist,
(NAA PL) ANSTO
Bangladesh Dr Rabeya Akhter Principal Scientific Officer, INST, AERE,
(RRU) Bangladesh Atomic Energy Commission (BAEC)
Bangladesh Dr Kamrun Naher Chief Scientific Officer, INST, AERE, Bangladesh
(NAAPL) Atomic Energy Commission
China Dr Liu Xingmin Director of Reactor Core Design Division,
(RRU PL) China Institute of Atomic Energy (CIAE)
China Dr Xiao Caijin Professor,
(NAAPL) China Institute of Atomic Energy (CIAE)
Indonesia Mr Yusi Eko Yulianto Head of Center for Multipurpose Reactor,
(RRU PL) National Nuclear Energy Agency (BATAN)
Indonesia Ms Sri Sundari Retnoasih Staff of Center for Multipurpose Reactor,
(RRU) National Nuclear Energy Agency (BATAN)
Indonesia Mr Aidhanis Kusuma Praja | Staff of Center for Multipurpose Reactor,
(RRU) National Nuclear Energy Agency (BATAN)
Indonesia Mr Indra Saptiama Researcher,
(RRU) National Nuclear Energy Agency (BATAN)
Indonesia Ms Marlina Researcher,
(RRU) National Nuclear Energy Agency (BATAN)
Indonesia Mr Fahrurrozi Akbar Scientist,
(RRU) National Nuclear Energy Agency (BATAN)
Indonesia Mr Muhammad Refai Senior Researcher,
(RRU) Muslih National Nuclear Energy Agency (BATAN)
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Country Name Affiliation
Indonesia Mr Sutisna Researcher, Center for Science and Technology of
(NAAPL) Advanced Materials,
National Nuclear Energy Agency (BATAN)
Indonesia Mr Ahmad Hasan As’ari Researcher,
(NAA) National Nuclear Energy Agency (BATAN)
Japan Mr Wada Tomoaki FNCA Coordinator of Japan
(Coordinator)
Japan Dr Namba Hideki FNCA Advisor of Japan
(Advisor)
Japan Mr Suzuki Tetsu Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Mr Yamamoto Keishi Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Dr Ohtsuki Tsutomu Professor, Institute for Integrated Radiation and Nuclear
(RRU PL) Science, Kyoto University

Japan Dr Matsue Hideaki Research Reactor Utilization Section,

(RRU) Japan Atomic Energy Agency (JAEA)

Japan Dr Ebihara Mitsuru Professor,

(NAA PL) Waseda University
Japan Dr Miura Tsutomu National Metrology Institute of Japan, National Institute
(NAA) of Advanced Industrial Science and Technology (AIST)

Japan Ms Inokoshi Chiaki International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)

Japan Ms Otsu Natsuko International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)
Kazakhstan | Mr Asset Shaimerdenov Head of Laboratory,

(RRU PL) Institute of Nuclear Physics
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Country

Name

Affiliation

Kazakhstan | Ms Irina Prozorova Head of Laboratory of Neutron Physics, Institute of
(NAA) Atomic Energy, National Nuclear Center (NNC)
Korea Dr Sun GwangMin Principal Researcher,

(NAA PL) Korea Atomic Energy Research Institute (KAER)
Malaysia Dr Julia Abdul Karim Section Head of Nuclear and Reactor Physics,
(RRU PL) Malaysian Nuclear Agency
Malaysia Mr Md Suhaimi Elias Research Officer,

(NAAPL) Malaysian Nuclear Agency
Mongolia Dr Munkhbat Byambajav Research Scientist,

(RRU PL) National University of Mongolia
Mongolia Dr Damdinsuren Bolortuya | Acting Director, Nuclear Research Center,

(NAA PL) National University of Mongolia

Philippines Mr Neil Raymund D. Supervising Science Research Specialist,

(RRU PL) Guillermo Philippine Nuclear Research Institute (PNRI)

Philippines Mr Joseph Michael D. Senior Science Research Specialist,

(NAA PL) Racho Philippine Nuclear Research Institute (PNRI)
Thailand Dr. Kanokrat Tiyapun Nuclear Engineer Expert,

(RRU PL) Thailand Institute of Nuclear Technology (TINT)
Thailand Dr. Dussadee Rattanaphra | Senior Nuclear Scientist,

(NAA PL) Thailand Institute of Nuclear Technology (TINT)
Vietnam Mr Duong Van Dong Researcher, Nuclear Research Institute (NRI),
(RRU PL) Vietnam Atomic Energy Institute (VINATOM)
Vietnam Dr Tran Tuan Anh Researcher, Nuclear Research Institute (NRI),

(NAA PL) Vietnam Atomic Energy Institute (VINATOM)
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Program of

FNCA 2020 Online Workshop on Research Reactor Utilization Project

December 17t 2020

Host Organization: Ministry of Education, Culture, Sports, Science and Technology of Japan (MEXT)
Date: December 17, 2020

Plenary session
14:00-14:10

14:10-14:20

Parallel session

14:30-16:30

14:30-16:30

Plenary session
16:45-17:30

Opening Session

-Welcome address: Mr. Suzuki Tetsu, MEXT

-Opening remarks: Mr. Wada Tomoaki, FNCA coordinator of Japan
-Group photo

Overview of the FNCA projects and Major Issues of the Workshop
- RRU group: Prof Ohtsuki Tsutomu, Japan

- NAA group: Prof Ebihara Mitsuru, Japan

Note: Country report should include following points:

- Impact of the pandemic on R&D activities (working condition, facilities usage status,
additional special work (if any), etc.)

- The current progress and results of FNCA activities

- Any difficulties nowadays

- Future plan from FY2021

RRU: Isotope production including new isotopes

Chair: Japan/Australia

- Presentation from each country (each 5 min)

- Discussion and drafting the meeting summary
NAA: Environmental monitoring with multiple measurement techniques including
NAA
Chair: Japan/Australia

- Presentation from each country (each 5 min)

- Discussion and drafting the meeting summary

Wrap up session
- Report of RRU Minutes and Discussion
- Report of NAA Minutes and Discussion
- Closing Remarks by Dr. Namba Hideki, FNCA advisor of Japan
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Minutes of
FNCA 2020 Workshop on Radiation Safety and Radioactive Waste Management
Project

December 14t — 15t 2020

Online
1) Outline of Workshop
i) Date December 14 — 15, 2020
ii) Venue Online meeting
iii) Host Organizations Ministry of Education, Culture, Sports, Science and Technology of
Japan (MEXT)
iv) Participants 26 from 11 countries (Australia, Bangladesh, China, Indonesia, Japan,
Kazakhstan, Malaysia, Mongolia, Philippines, Thailand and Vietnam).
Listed in Annex 2
v) Program Annex 1
2) Program

FNCA 2020 Workshop on Radiation Safety and Radioactive Waste Management Project, hosted by Ministry
of Education, Culture, Sports, Science and Technology of Japan (MEXT), was held via zoom meeting on
December 14 and 15, 2020.

Session 1 : Opening Session

Mr. Suzuki Tetsu, Deputy Director, Office for Fusion Energy, Environment and Energy Division and Policy
Division, Research and Development Bureau, Ministry of Education, Culture, Sports, Science and
Technology (MEXT) and Mr. Wada Tomoaki, FNCA Coordinator of Japan, delivered the welcoming

remarks.

Session 2 : Overview of NORM/TENORM Problems

Prof. Kosako Toshiso, FNCA Radiation Safety and Radioactive Waste Management Project Leader of Japan
briefly explained the overview of Naturally Occurring Radioactive Materials (NORM) / Technologically
Enhanced Naturally Occurring Radioactive Material (TENORM) in this project and brush-up of the
consolidated report on Low Level Radioactive Waste Repository (LLRWR). The new phase (from 2021 to
2023) of this project aims to complete a consolidated report for NORM/TENORM. He also introduced an
activity report [[Current Status of TENORM in FNCA Countries Jpublished in 2005 as a reference .
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Session 3 : Country Report on NORM/TENORM
Eleven (11) countries reported their present status, problems, and future plans of NORM/ TENORM. The

summary of each report is attached as Annex 3.

Session 5: Topical presentation on NORM/TENORM
Dr. Norasalwa Binti Zakaria from Malaysia and Mr. Duncan Kemp from Australia gave their topical
presentations related to NORM/TENORM respectively. The summary of the two (2) presenters is attached

as Annex 3.

Session 6 and 7: Guidance of Group Discussion and Group Discussion (NORM/TENORM and Review
of LLRWR Consolidated Report)

Prof. Kosako briefly explained how to discuss in this session and how to join each group room (i.e. group A,
B and C). After his explanation, the participants were divided into three (3) groups and had a discussion what

contents should be included in new report on NORM/TENORM.

Session 8 and 9 : Summary of Group Discussion on NORM/TENORM and review of LLRWR
Consolidated Report.
The leaders of each group summarized their discussions and presented them respectively. The summary of

each group is attached as Annex 3.
Session 10: Closing Session

With the closing remarks from Dr. Hideki Namba, FNCA Advisor of Japan, the workshop was officially

declared closed.
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List of Participants
FNCA 2020 Workshop on Radiation Safety and Radioactive Waste Management Project

December 14t — 15t 2020

Online

Country Name Title

Australia Mr. Duncan Kemp Manager, Waste Management Services
Nuclear Operations
Australian Nuclear Science and Technology

Organisation (ANSTO)
Bangladesh | Dr. M. Moinul Islam Chief Scientific Officer,
(PL) Bangladesh Atomic Energy Commission (BAEC)
China Mr. Hongxiang An Head of the Division of Waste Safety

Waste Management Department
China Institute for Radiation Protection(CIRP)

Indonesia Mr. Raden Sumarbagiono Director of the Center for Radioactive Waste
(PL) Technology,
National Nuclear Energy Agency of Indonesia
(BATAN)
Indonesia Dr. Dadong Iskandar Member of radioactive waste treatment and disposal
division,

Center for Radioactive Waste Technology,
National Nuclear Energy Agency (BATAN)

Indonesia Mr. Sucipta Member of radioactive waste treatment and disposal
division,

Center for Radioactive Waste Technology,

National Nuclear Energy Agency of Indonesia
(BATAN)

Indonesia Mr. Moch. Romli Member of safety division,

Center for Radioactive Waste Technology,
National Nuclear Energy Agency of Indonesia
(BATAN)

Japan Mr. Wada Tomoaki FNCA Coordinator of Japan
(Coordinator)
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Country Name Title

Japan Dr. Namba Hideki FNCA Adpvisor of Japan
(Advisor)

Japan Prof. Kosako Toshiso Professor Emeritus,

(PL) The University of Tokyo

Japan Mr. Saito Tatsuo Assistant Principal Engineer,

Predisposal Management Office

Planning Department

Decommissioning and Radioactive Waste Management
Head Office

Japan Atomic Energy Agency (JAEA)

Japan Dr. Hashimoto Makoto Principal Engineer/General Manager,
Radiation Protection Department,

O-arai Research and Development Institute,
Japan Atomic Energy Agency (JAEA)

Japan Prof. Yasuda Hiroshi Professor,

Research Institute for Radiation Biology and
Medicine(RIRBM),

Hiroshima University

Japan Mr. Yukio Sakamoto Assistant General Manager
ATOX CO., LTD.

Japan Mr. Tani Kotaro Researcher
National Institutes for Quantum and Radiological
Science and Technology (QST)

Japan Mr. Suzuki Tetsu Ministry of Education, Culture, Sports, Science and
Technology (MEXT)

Japan Mr. Yamamoto Keishi Ministry of Education, Culture, Sports, Science and
Technology (MEXT)

Japan Ms. Che Jongah International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)
Kazakhstan | Mr. Yevgeniy Tur Senior Engineer,

(PL) Technical and Economic Assessment Department,

National Nuclear Center of the Republic of Kazakhstan
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Country Name Title
Malaysia Dr. Norasalwa Binti Zakaria| Manager,
(PL) Waste Technology Development Centre
Malaysian Nuclear Agency
Mongolia Ms. Navaangalsan Head
(PL) Oyuntulkhuur Radiation Safety Council,
Nuclear Energy Commission,
Government of Mongolia
Mongolia Mr. Oyunbolor Galnemekh | Project manager
Radiation protection society NGO
Philippines Ms. Kristine Marie Supervising Science Research Specialist,
(PL) Romallosa Philippine Nuclear Research Institute (PNRI)
Thailand Mr. Witsanu Katekaew Head of Radioactive Waste Management Section,
Radioactive Waste Management Center,
Thailand Institute of Nuclear Technology (TINT)
Thailand Dr. Klitsadee Yubonmhat Nuclear Scientist
Thailand Institute of Nuclear Technology (TINT)
Vietnam Assoc. Prof. Le Thi Mai Vice President,
(PL) Huong Institute for Technology of Radioactive & Rare

Elements (Vietnam Atomic Energy Institute)
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Program of
FNCA 2020 Workshop on Radiation Safety and Radioactive Waste Management Project

December 14t — 15t 2020

Online
Day 1, 14 December
13:50 - 14:20 Opening the meeting room
14:20 — 14:30 Simple Instruction for using Zoom | the Secretariat
(10 min)
14:30 — 14:50 Session 1: Opening Session
(20 min.) 4)  Welcoming Remarks | MEXT of Japan
5) Opening Remarks | Mr. Tomoaki Wada
6) Introduction of Participants
14:50 — 15:00 Session 2: Overview of NORM/TENORM Problems
(10 min.) Prof. Toshiso Kosako (Japan)
15:00 — 15:50 Session 3: Country Report on NORM/TENORM
(50 min.) Facilitator: Dr. Makoto Hashimoto (Japan)
(Presentation 7 min + Q&A 3 min)
5) Australia
6) Bangladesh
7) China
8) Indonesia
9) Japan
15:50 - 16:00 (10 min.) Break
16:00 — 17:00 Cont. of Session 3
(60 min.) 6) Kazakhstan
7) Malaysia
8) Mongolia
9) the Philippine
10) Thailand
11) Viet Nam
17:00 - 17:15 Session 4: Wrap-up of Day 1
(15 min.) Summary of Dayl and Announcement for Day?2 | Prof. Toshiso Kosako
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Day 2, 15 December

14:00 — 14:30 Opening the meeting room
14:30 — 15:00 Session 5: Topical presentation on NORM/TENORM
(30 min.) Facilitator: Mr. Tatsuo Saito (Japan)
1) Issues and challenges to NORM management
Norasalwa Zakaria (Malaysia)
2) NORM Management Challenges in Australia
Duncan Kemp (Australia)
15:00 - 15:10 Session 6 : Guidance of Group Discussion (NORM/TENORM and Review of
(10 min.) LLRWR Consolidated Report)
Prof. Toshiso Kosako
15:10-16:10 Session 7: Group Discussion
(60 min.) Rooml : Group A (Japan/ Mongolia/Philippines)

Room?2 : Group B (Australia/China/Thailand/Vietnam)
Room3 : Group C ( Kazakhstan/Malaysia/Bangladesh/Indonesia )
* Countries written in bold type is a leading country of the group.

Discussion will be facilitated by each leading country.

16:10 — 16:15(5 min.)

Break

16:15-16:50 Session 8: Summary of Group Discussion on NORM/TENORM

(35 min.)

16:50 — 17:05 Session 9: Summary of Group Discussion on the Review of LLRWR
(15 min.) Consolidated Report

17:05-17:15 Session 10: Closing Session

(10 min.) 3)  Wrap-up and Schedule of the Workshop | Prof. Toshiso Kosako

4) Closing Remarks | Dr. Hideki Namba
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Minutes of
FNCA 2020 Workshop on Nuclear Security and Safeguards Project

February 19, 2021
Online Meeting

Mr. SUZUKI Tetsu, Ministry of Education, Culture, Sports, Science and Technology of Japan (MEXT) and
Mr. WADA Tomoaki, FNCA Coordinator of Japan, delivered the opening remarks. Thereafter, the Workshop

officially commenced.

After the Opening Remarks, the introduction by each Workshop participant followed. The 10" FNCA
Workshop had 28 participants from ten countries: Bangladesh, China, Indonesia, Japan, Kazakhstan,

Malaysia, Mongolia, Thailand, Philippines and Vietnam.

Following the participants’ introduction, Mr. NAOI Yosuke, FNCA Nuclear Security and Safeguards Project
Leader of Japan, moderated the adoption of the workshop agenda. The agenda was accepted by the

participants and the workshop with three sessions was opened.

Sessions 1: Country Report Summary
Moderator:

Ms. Maria Teresa A. Salabit, Philippine Nuclear Research Institute (PNRI), Philippines

The compilation of the country report summary that included the updates on the developments and
improvements since the 2019 Workshop regarding the implementation of safeguards and nuclear security,
the promotion of nuclear security culture and capacity building activities was presented by Ms.
KAWAKUBO Yoko, Integrated Support Center for Nuclear Nonproliferation and Nuclear Security, Japan
Atomic Energy Agency (ISCN/JAEA), Japan. The Summary is attached to this report as “Country Report
Summary”. The updated Country Report Summary will be posted on the FNCA website.

Session 2: Nuclear Security (Stakeholder Matrix)

Moderator:

Mr. Khairul, National Nuclear Energy Agency (BATAN), Indonesia
Presentation was delivered by Japan

Ms. NORO Naoko, ISCN/JAEA, Japan

During this session Ms. Noro presented nuclear security topic for 2021-2023 FNCA Nuclear Security and

Safeguards Project. She mentioned that the ISCN proposed “Nuclear security stakeholder matrix project” in

127



order to facilitate cooperation among FNCA members on nuclear security capacity building. One of the
background or reason issuing this proposal that because of wide areas of activities in nuclear security, where

is needed to involving importance of stakeholder engagement in the country.

Some of stakeholders that she mentioned are intelligence agency, regulatory authorities, license holders, law
enforcement, military, frontline officers, first responders, custom, etc. The objectives of Nuclear Security
Stakeholder Matrix are to obtain a full picture of nuclear security activities of a state. Based on the matrix
we are able to identify gaps in infrastructure was being developed and through the cooperation of FNCA’s
Member State we have capability to fill the gap for respective State’s nuclear security regime. In addition to
that we are able to identify gaps in capacity building on nuclear security. The most important is that by using

the matrix we are able to facilitate coordination and cooperation among the relevant agencies within the

country.

During session discussion, the speaker received many questions about how to fill the matrix and one of
difficult question is about the time line to complete to fill the matrix. Bangladesh colleagues suggested to
make flexible time to submit it to ISCN/FNCA since the pandemic Covid-19 is difficult to convene a meeting
with respective stakeholders are needed. Ms Noro and Mr. Yosuke Naoi from ISCN/JAEA responded
comments of Bangladesh colleagues that time line is flexible and this moment we are able to convene a

meeting virtually.

Session 3: Safeguards (Good Practices of Exports Control in Relation to the AP Implementation)
Moderator:

Dr. Abid Imtiaz, Bangladesh Atomic Energy Commission (BAEC), Bangladesh

Presentations were delivered by Malaysia and Thailand

Ms. Noraini Binti Razali, Atomic Energy Licensing Board (AELB), Malaysia

Ms. Harinate Mungpayaban, Office of Atoms for Peace (OAP), Thailand

In this session there were two presentations on Good Practices of Exports Control in Relation to the AP

Implementation from: Malaysia and Thailand, followed by discussions and Q/A.

Malaysia signed Protocol Additional to Treaty on the Non- Proliferation of Nuclear Weapon (INFCIRC/540)
on 22 November 2005, but not in force yet. In the Atomic Energy Licensing Act 1984 (Act 304), the word
“safeguards” was not mentioned, but some sections of the Act 304 (Section 20 and Section 68) can be said

to have sort of relations to safeguards e.g. the need to declare nuclear materials possessed by the licensee.

The Export Control in relation to the Additional Protocol is, therefore, not covered by the Act 304. However,
The Strategic Trade Act (STA) 2010 [Act 708], is the legislation that controls the export, transshipment,
transit and brokering of strategic items and technology, including arms and related material, as well as
activities that will or may facilitate the design, development, production and delivery of weapons of mass

destruction (WMD) . This Act is consistent with Malaysia's international obligations on national security.

128



AELB is responsible authority of Category 0 Nuclear Materials, Facilities & Equipment for Dual Use Item
under the Act 708.

Thailand has implemented the Non-Proliferation Treaty and Comprehensive Safeguards Agreement for more
than forty-five years and entered into the Additional Protocol (AP) in 2017. The Nuclear Energy for Peace
Act (2016) has enforced the national regulatory framework, complying with the relevant international treaties.
Subsequently, the ASEAN Single Window (ASW) has established to connect and integrate the National
Single Windows (NSW) of the ASEAN member states. The purposes of the ASW are to exchange electronic
trade-related documents, enable single submission of data, synchronous processing of information, and one
decision-making for customs release and clearance among ASEAN member states. Thailand National Single
Window is the vital element for the import/export control, relating the CSA and AP agreements. The Office
of Atom for Peace (OAP) is the responsible government entity for coordinating with the NSW, Department
Thai Customs and Department of Foreign Trade regarding the import/export of nuclear material and nuclear

fuel cycle. The licensee database is in the process of linking with the NSW as part of restricted goods.

In response to the question on effectiveness and impact of NSW and ASW, it appears that NSW and ASW
are aimed to bring common good for the business and trade among the countries in ASEAN region, however,

it is yet to provide optimum benefits.

Online Exercise: Implementation of Complementary Access
Facilitator:

Ms. SEKINE Megumi, ISCN/JAEA, Japan,

Ms. KAWAKUBO Yoko, ISCN/JAEA, Japan

As a special event at the workshop, the online exercise with demonstration of complementary access was

provided and facilitated by ISCN/JAEA.

Mr. NAOI Yosuke, Project Leader of Japan, delivered the closing remarks and encouraged collaboration
among the FNCA members to achieve the objectives of this project. After the closing remarks, the Workshop

was officially closed.
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List of Participants
FNCA 2020 Workshop on Nuclear Security and Safeguards Project

February 19%, 2021

Online Meeting
Country Name Affiliation
Bangladesh | Dr. Abid Imtiaz Chief Scientific Officer
(PL) Nuclear Safety Section

Nuclear Safety, Security and Safeguards Division

Bangladesh Atomic Energy Commission (BAEC)

Bangladesh | Mr. H. M. Borhanul Alam | Principal Scientific Officer
Nuclear Safety, Security and Safeguards Division

Bangladesh Atomic Energy Commission (BAEC)

China Mr. Chen Chen Project Officer
(PL) State Nuclear Security Technology Center (SNSTC)
China Ms. Ju Jingmin Project Officer

State Nuclear Security Technology Center (SNSTC)

Indonesia Mr. Khairul Senior Nuclear Security Officer
(PL) Center for Informatics and Nuclear Strategic Zone
Utilization

National Nuclear Energy Agency (BATAN)

Kazakhstan | Ms. Nurgul Head of International Projects Support Group

Kurmangaliyeva National Nuclear Center of the Republic of Kazakhstan

Malaysia Ms. Noraini Binti Razali Assistant Director

(PL) Policy and External Affairs Division

Atomic Energy Licensing Board (AELB)

Malaysia Ms. Nurul Hafiza binti Assistant Director

Mohamed Aliasruddin Policy and External Affairs Division

Atomic Energy Licensing Board (AELB)
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Country Name Affiliation
Mongolia Ms. Gerelmaa Gombosuren | Senior officer of the International Conventions and
(PL) Treaties
The Executive Office of the Nuclear Energy
Commission, Government of Mongolia
Mongolia Ms. Gantseseg Purevbaatar | Officer of the Nuclear Safety and Security Department
The Executive Office of the Nuclear Energy
Commission, Government of Mongolia
The Ms. Maria Teresa A. Salabit | Senior Science Research Specialist
Philippines Nuclear Safeguards and Security Section
(PL) Nuclear Regulatory Division
Philippine Nuclear Research Institute (PNRI)
The Ms. Eileen Beth A. Science Research Specialist 11
Philippines | Herandez Nuclear Safeguards and Security Section
Nuclear Regulatory Division
Philippine Nuclear Research Institute (PNRI)
Thailand Ms. Harinate Mungpayaban | Nuclear Chemist (Senior Professional Level)
(PL) Security and Safeguards Technical Support Section
Regulatory Technical Support Division
Office of Atoms for Peace (OAP)
Thailand Dr. Areerak Rueanngoen Nuclear Chemist (Senior Professional Level)
Security and Safeguards Technical Support Section
Regulatory Technical Support Division
Office of Atoms for Peace (OAP)
Vietnam Ms. Duong Hong Anh Officer
Nuclear Security and Safeguards Division
Vietnam Agency for Radiation and Nuclear Safety
(VARANS)
Vietnam Mr. Nguyen Ninh Giang Nuclear Security Officer
Nuclear Security and Safeguards Division
Vietnam Agency for Radiation and Nuclear Safety
(VARANS)
Japan Mr. Wada Tomoaki FNCA Coordinator of Japan
(Coordinator)

131




Country Name Affiliation
Japan Dr. NAMBA Hideki FNCA Advisor of Japan
(Advisor) QST Associate
National Institutes for Quantum and Radiological
Science and Technology (QST)
Japan Mr. Suzuki Tetsu Deputy Director
(MEXT) Office for Fusion Energy
Environment and Energy Division and Policy Division
Research and Development Bureau
Ministry of Education, Culture, Sports, Science and
Technology (MEXT)
Japan Mr. YAMAMOTO Keishi | Researcher
(MEXT) International Nuclear and Fusion Energy Affairs
Division
Research and Development Bureau
Ministry of Education, Culture, Sports, Science and
Technology (MEXT)
Japan Mr. NAOI Yosuke Director
(PL) Integrated Support Center for Nuclear Nonproliferation
and Nuclear Security, Japan Atomic Energy Agency
(ISCN/JAEA)
Japan Mr. KUMEKAWA Deputy Director
(ISCN/JAEA) | Hirokazu ISCN/JAEA
Japan Ms. INOUE Naoko Deputy Principal Engineer
(ISCN/JAEA) International Capacity-Building Support Office
ISCN/JAEA
Japan Ms. NORO Naoko Deputy Principal Engineer
(ISCN/JAEA) International Capacity-Building Support Office
ISCN/JAEA
Japan Ms. KAWAKUBO Yoko Chief
(ISCN/JAEA)

International Capacity-Building Support Office
ISCN/JAEA
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Country Name Affiliation

Japan Ms. SEKINE Megumi Chief

(ISCN/JAEA) International Capacity-Building Support Office
ISCN/JAEA

Japan Ms. TAKANO Atsuko International Affairs and Research Department
(Secretariat) Nuclear Safety Research Association (NSRA)

Japan Ms. INOKOSHI Chiaki International Affairs and Research Department
(Secretariat) Nuclear Safety Research Association (NSRA)
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Program of

FNCA 2020 Workshop on Nuclear Security and Safeguards Project

February 19, 2021
Online Meeting

13:00-13:10

[Opening Session]
€ Chair: Mr. NAOI Yosuke, Japan

1. Opening remarks (3min.*2)
* Mr. SUZUKI Tetsu, MEXT
* Mr. WADA Tomoaki, FNCA Coordinator of Japan

2. Introduction of Members (4min.)

13:10-13:15

[ Adoption of the Agenda]
Mr. NAOI Yosuke, FNCA NSS Project Leader of Japan
[Group Photo] (screenshot)

13:15-13:35

[Session 1: Country Report Summary)
€ Moderator: Ms. Maria Teresa A. Salabit, Philippines
® Ms. KAWAKUBO Yoko, ISCN/JAEA

13:35-14:05

[Session 2: Nuclear Security (Stakeholder Matrix)]
€ Moderator: Mr. Khairul, Indonesia
® Ms. NORO Naoko, ISCN/JAEA (15min.)

® Discussion (15min.)

14:05-14:45

[Session 3: Safeguards (Good Practices of Exports Control in Relation to the AP
Implementation])

€ Moderator: Dr. Abid Imtiaz, Bangladesh

® Presentation (15min.*2 countries)
- Ms. Noraini Binti Razali, Malaysia
- Ms. Harinate Mungpayaban, Thailand

® Discussion (10min.)

14:45-15:55

[Online Exercise: Demonstration of Complementary Access)

@ Facilitator: Ms. SEKINE Megumi, Ms. KAWAKUBO Yoko ISCN/JAEA

(appr. 2 participants per Member State)

15:55-16:00

[Closing Remarks)
Mr. NAOI Yosuke, FNCA NSS Project Leader of Japan
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Mr Rafael Mariano Grossi Director General

International Atomic Energy Agency (IAEA)

Mr Park Pill Hwan Director, RCA Regional Office, IAEA/RCA

Mr Sawada Kazuhiro First Secretary

Permanent Delegation of Japan to the OECD

Mr Mizuno Toshiaki First Secretary

Permanent Mission of Japan to the International Organizations in Vienna

Dr Gloria Kwong Head of IFNEC Technical Secretariat

OECD Nuclear Energy Agency (NEA)

Deputy Head of Division for Management and Multilateral Initiatives,

Nuclear Technology Development and Economics Division

Ms Emily Larson International Relations Officer,

United States Nuclear Regulatory Commission
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FNCA FNCA .
Mutation is a Major Source of Diversity

lonizing radiation can increase the mutation frequency.

Mutation Breeding Project

Flower color

mutant
Early flowering
mutant

FNCA FNCA
Mutation Techniques Sub-Projects of Mutation Breeding Project

1. Drought tolerance in Sorghum and Soybean (Fy2002 - 2006)
(China, Indonesia, Malaysia, The Philippines, Vietnam}

P . 2. Insect Resistance in Orchids (FY2003 - 2009) s ..
- Ublqulfously appllcqble (Inctonesia, Malaysia, Thalland) s"g ‘Ic.

- Simple, Safe, Proven, Not regulated

3. Disease Resistance in Banana (FY2004 - 2010)
[Bangladesh, Indonesia, Japan, Malaysia, The Philippines, Vietnam)

- Shorten the breeding process

- Create new genetic resources 4. Composition or Quality Improvement in Rice (F2007 - 2012)

5. Mutation Breeding of Rice for Sustainable Agriculture (Fr2013-2017)
In the FNCA Mutation Breeding Project, "
6. Mutation Breeding of Major Crops for Low-input Sustainable
we facilitate cooperation and information exchange Agriculture under Climate Change (FY2018 - current)

on mutation breeding in Asian countries. :
™ e i =[N E E1

FNCA . FNCA
Toward ngh-yleldmg Modern Varieties Improvement of Local Varieties
for Low-input Sustainable Agriculture
Local Traditional varieties Mutant varieties
* Tolerant to biotic/ abiotic stresses « Tolerant to abiotic/ abiotic stresses
* Can be grown with minimal input * Can be grown with minimal input
* Tall and easy to lodge = Short plant height
* Long growth duration * = Early flowering

* Low yield g+ Ad te yield

ROJOLELE ROJOLELE
SRINUK SRINAR

ROJOLELE |

Aroma EE
gh ; Traditional varieties tolerant to Salt tolerant landraces Promising mutant lines obtaind
drought/ saline/ submergence from coastal area from the local variety
FNCA __ FNCA
Assessment of Proper Fertilization Application to Major Crops
. " Water pollution 2 Mangeka

Excess input of chemical fertilizer [

= Emission of greenhouse gas

,a_.q“ Functional ingredients -
|%%4| Bio-snergy plants %

korea  Ornamental plants

8 ummm

Combined use with bio-fertilizer Measurement of nitrogen use efficiency
| ng ] using stable nitrogen isotope (N}
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Koraa

9."' KOMAC,

-

KAERI China

HIRFL,
IMP, CAS

FNCA

lon Beams for More Efficient Mutagenesis
| @ | TIARA, QST-Takasaki

e -

Worksh;p onlon Bea-m Irradiation
at QST-Takasaki, (January 2009)

Thank you for y'o'urial'fe.niion

HASE Yoshihiro [hase yoshihiro@qst.go jp)

Project leader of Japah! FNCA Mutation Breeding Project ;

Senior Pricipal Researcher, Takasaki Advanced Radiation Research'Institute;

National Institutes for Quantum and Radiclogical Science and Tachnology
{@ST-Takasakil

Summary and/Perspective
-

Mutation breeding has brought widely succe
‘outcomes and a significant economic impact

ation breeding can contribute to
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Cpen seminar
Jan, 16,2021

Radiation Processing and Polymer Modification
for Agricultural, Environmental and Medical Applications

| ] a

Octaber 26-27, 2021

TAMADA, Masao
Project Leader of Japan

Needs-oriented R&Ds using Radiation technologies
Seven needs-oriented R&Ds on Agricultural, Environmental and
Medical Applications in 10 participating countries
(Bgd, Chn, Idn, Kaz, Jpn, Mys, Mng, Phl, Tha, and Vnm)

1. Degraded Chitosan* for Animal Fehelf:l

* A natural in

Baiiculilialapplicaions

e Al ppliEatens]

2. Hydrogel for Medical Application

3. Environmental Remediation

Envirenmental ap

Plant Growth Promoters, Super

4. Synergistic Effect amon
V\}g}e iofertilizer

r Absorbents and

5. Plant Growth Promoters and Super Water Absorbents,
inclusive Process development

6. Mutation Breeding of Biofertilizer Microbe using Radiation

7. Sterilization of Biofertilizer Carrier using Radiation

Key Technologies of Radiation Processing

1. Degraded Chitosan for Animal Feeds

-,

"y

X ) q ) il itralEpalicatians]
"\ Chain scission OC’:)O}J} (=) 7> Animal faed additive & Plant growth

Q. Enhancement of ¢ Promoter for productionincrease
A &  characleristics %y yutation Breeding for Versatle
Q, .

T i Microbes
O~O=-O= H
Polymer "™ * Damage < Mulifunction for biofertizer
98 ™\ < Tolerance to toxic metals ete. for
., Crossiink | bioremediation
tan rosslinkin § => Carrier sterilization for long'storage
A 90-(:3_ \‘-" ) *=" of biofertlizer
1— y @ (e . Environmental ap
gl 0->( "¢ E?gtzicrﬁi“c‘;?_‘: = Hydrogels for new cell matrices
Polymer " C j andwounddressingetc.
rs ledicafpplicalin s
Graft / i Supsr water absorbents orsgriclure
ry . Y il
3. polymerization T L e
! i : H
N ! [onew .
el - Metal adsorbents for water purification
O}\ Q "y Functions i_ P
., 4
Polymer ™ Versatilely modified products meet

requirements of end-users 2

Laying Hens (Indonesia) Tilapia (Malaysia)
r Feeding of 300 ppm gave ____sail
= 85% daily production of
& eggs while control 79 %

Clarias Fish (Indonesia)

300 ppm 28 cm - g
Control 22 cm Initiation of collaborative work

with fishery research institute

amy)

600 tons feed (100 mg

o » degraded chitosan/kg-feed) to
800,000 fishes for 9 months

Average

Striped Catfish (Vietn Shrimp (Vietnam)

hy Average
survival
rate (%) FCR
Chitosan
g 83.2 1.48 : i
Control 78.4 1.58 H i

Feed Conversion Ratlo

s e R W Field experiment in aguaculture 5

2. Hydrogel for Medical Application

3. Environmental Remediation

Transdermal patch

Hydrogel scaffold for
gel-sheet (Japan)

3D cell culture

» Crosslinked gelatin
hydrogel (Japan)

» PVP*- carrageenan
hydmge\s[ alaysia)
PP Potydrylpyroidone
*Gelatin/carboxymethyl-

g T el . chitosan (\ietnam)

Analgesic for cancers and

Attractive for drug discovery and medicine due to 3
postoperative therapy

resemble shape of call growth in vivo
External wound dressing (Bangladesh)  Hemostats granules (Philippines)
%

Radiation-

Gamma-radiation

i Y crosslinked
QH crosslinked hemostats
pelyvinylalcohol granules in rat
_ and Carrageenan & bleeding
blend hydrogel 4 models

More than 500 patients were rapidly
cured by hydrogel wound dressing

Effective hemostat for deep wound
(severe cases with torn fissue and muscle) 4

Catalyst for biodiesel preduction (Malaysia)

Metal adsorbents (China)

» Chemical vapor deposition line for
CVD* grafting to synthesize
biodiesel catalyst

CVID: chemical vapor deposition

+This line is available for synthesis

of a boron-selective adsorbent

* Uranium extraction from seawater using
U-adsorbent without mine tailing (U-mining
leaves huge amount of mine tailing)

+ Cr adsorbent for electroplating effluent

Bioremediation (Indonesia)

in soils contaminated
excess urea after
bioremediation using
biofertilizers of mutant
microbes

4. Svynergistic Effect among Plant Growth

5. PGP and SWA., inclusive Process development

Promoters (PGP) and Biofertilizer (BF)

Synergistic effect on

Growth of roots with pathogen

Synergistic effects of
F'G%‘ and BF have been
investigated:

* Rice (Bangladesh)

* White pepper
{IndunesE)a]

» Corn (Philippines)

+ Sweet pepper and
Tomato {ﬂ?)ngolia}
]

Ty

+ +
Notreatment  Biofertilizer Biofertilizer
= +

Foliar sgray of

- L
Antifungal activity | plant growih promoter

[ Growth promotion activity on root ]

Plant growth promoter(PGP) Super water absorbent(SWA)
3 Foliar spray of
_ PGP enhances 4 - - 7
growth of rice Sur;ll_val rgle ofsn;t.-:, ;un_n:|
Phili ines seedlings Increased N ark
(Eniipines) area (Kazakhstan)
)
=
500 kg/day with gamma
rays (Kazakhstan ‘
F ] Patent of
100,000 Lid with preparation
gamma rays process
(Thailand) (Kazakhstan)
1,400 Libatch with |
AT, =S 200 kg/day with Gamma rays
(Malaysia} (Thailand) =
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6. Mutation Breeding of BF Microbe using Radiation

7. Sterilization of BF Carrier using Radiation

Gamma radiation can produce broad frequency of
bacterial mutants for biofertilizer(BF)

Screening of

Irradiation sterilized carrier has been used commercially due to
longer lifespan of microbes (Philippines)

Animal Feeds Environmental
B Remediation

RadiationProcessingjand Polymer = =
Sterilization of Modification!Rrojectipromotes
BF carrier using | | A RAD
radiation ~_ A versati «:needs:onentedf s ES ?rgisﬁc
and Technologytransfer. ect among
9. PGP, SWA,
Mutation and BF -~
Breeding of BF PGP: Plant growth promoter
Microbe using PGP and SWA, SWA: Super water absorbent
radiation - inclusive Process | BF: Biofertlizer

. development

Socioeconomic benefits to participating countries

Country Types of Functions iradiated l_....—.;.—i ry Lifespan of microbes in Biofertilizer
- - - : g ' Irradiation Steam-heat
China  Trichoderma sp. F"ag'-;;';;,‘!h,ﬁ'p;'::%;;?g:"d ;:;‘;:::ﬁ sterilized carrier  stevilized carrier
Sﬂgﬁ;gﬂ‘?ﬂ‘s multifunctional 10 months & months
nikomasii ) : Phosphate and potassi activities
costaricaessis  solubilizing for biofertilizer
{both non
pathogens)
Nitrogen fixation , phosphate
Malaysia  Actinobacter sp  and potassi lizat
for biofertiizer
Azospirillum sp.,
Azotobcter sp., Nihrogen fixation and IAA
fferi sp,  (Indole-3-acetic acid: cel
Thailand  Burkholderia sp division and elongation
an effect) production for
Gluconacefobact biofertilizer !
E igh producion of protea )
igh p jon of protease iau i i
Vielnam  Bacills subtils ~for animal feeds and ! IquiimuitrEgeEel
biofertilzers biofertilizer (Malaysia)
Hydrogel for
Medical ]
Degraded Application
Chitosan for ) e

Thank you
for your kind attention.

Group discussions for planning of promising future R&Ds in face to face Workshop
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4| AANSTO

. Aim and Background

The overall aim of the project is to better understand the mechanisms

F N CA Cl i m Gte PrOjeCt and processes of past and present climate change and variability
Ove rV| eW 1 5 J G n u CI ry 20 2] through undertaking nuclear and isotopic based experiments and

Professor Henk Heijnis — PFOjECt Leader analyses that support researchinto past climate change, and sharing the
expertise to interpret the new knowledge.

Email hhx@anstogovau

e. Ingenuity. Sustainabil e. Ingenuity. Susr?:)\}'«l‘.l"lf"
NIl

=

infarmation that can be cbtzined from tham, are listed balow. In all cases, in addition to a diverse
range of analyses, appropriate sxpertise in fialdwork and coref sample collection is raquired.

s 2.Llake sediments
There are a range of cimate indicators that can be extracted and analysed from lake sediments
Prondas such as pollen, charcosl, distoms, stable isotopes and gaochemistry [alemental and grain size
analysis) canindicate changes in veaetation, water quality and sedimentation

Archives and associated indicators of climate change _%
Four examples of environmental archives, the analytical technigues used, and the climate Bsind AN S l O
d sttt e

2.2, Tree-rings

A5 a tree grows, annual climate signals are embedded within the compasition and structure of the
wood

2.3.Coral

surrounding seawater at the time of Its growth,
2.4, Carbon storage I al team
Carbon storage is an important component of modern climate studies, A better astimate and

understanding of carbon storage ina range of differant sols, as well as coastal wetlands and seagrazes
beds, will lead to improved dimate modefing related to COZ emissions and budgets,

e i o coral proviles oo chscaland ksl cowbons it nised i e Australia — Results

2rdrik Hedj

-e. Ingenuity. Sustainability.

Atherton

\ ; o

Tableland > . ™
Represents the best records ) 3 m
of past climate change in Wetter .

2 "

the Australian tropics

sk

Quaternary basalts cover
the Tableland

Two study sites:
- Bromfield Swamp
+ Mount Quincan crater

2

e. Ingenuity. Sustainability.

China — Australia
Collaboration

Participants from the Chinese
Academy of Science and ANSTO /
ANU are researching climate
change in the Late Pleistocene /
Holocene

Increased temperature
{glebal) and increased fire
{intensity and eccurrence.

Study site: Bromfield Swamp
&m of sediment core sechans exdracted in April 2017

Pubiication carrelating 5. China and NE Australia
Pubishedin STOTEN (January 2021).

Rapid warming has resulted in more wildfiresin
northeastem Australia

Ga Shit%, Hong Yan'*" Wenchao Zhang®, lohn Dodsan’,
Hank Heijnis?, Mark Burrows®

Charconl records in NE Australia

Science. Ingenuity. Sustainabili
H }

II) w0
Age [eal kyr BP)
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Japan — Carbon Sequestration (2017 to 2020)

2020 FNCA Best Research Team Award

= Soil sampling and SOC analysis — =
JAEA and NIES continued soil sampling in Japan and Asia.

+  Guideline for soil sampling and SOC-*C analysis
A guideline is published in October 2020
“Practical Guide on Soil Sampling, Treatment, and
Carbon Isotope Analysis for Carbon Cycle Studies”
https://doi.org/10.11484/jaea-technology-2020-012

« Related publications in scientific journals
- Magano, H., Atarashi-Andoh, M., & Koarashi, 1. (2019)
Soil Sci. Plant Nutrit.
- Wijesinghe, 1. N., Koarashi, 1., Atarashi-Andoh, M. et al.
(2020) Geoderma

Science. Ingenuity. Sustainabi

EOEQ Bear Boaeanch Team of the Goar  Foram for Nuchear Coopersion in Asia

{Eimme Changs Seancs Proct]_Japan

Hanyasu NAGAL Jun KOARASHI, Marko ATARASHI-ANDOH,
Hirohiko NAGANC. Masakazu GTA, MNaock KINGEHITA,
Takashi SUZUIKI, Yoko SAITC-HOKUBL, Natsuko FUJITA,
Naishen LIANG, Hiryuki MATSUZAK], Genki KATATA

|| deveioping a guide for scl
1| Bameing ard analysis.

Achisvement:
Tha team works on the
caiban cycling in terrestrisl
acosysiems, using
anaysis-hased
approaches. Besides.
BIOALCING new Knowisdge
an sed erganic carbon
decompasition and GO
reliass under climate
charges, e beam
contributed t enhancing
ihe abiliy and activity of
the FNCA praject thiough

The team supparts
maenber contrias b
accepting young
researchers under the
MEXT ragearch pragram.

Science. Ingenuity. Sust~* AANSTO

Indonesia — Coastal Sedimentation &
Sea-level rise

Science. Ingenuity. Sustainabi

Thiz study: B E
Aversge A | B
Sediment Rates z.
=762 145 F
mm oyt N = §
e H

At

7R 2

&

SLR In Strait of Malacca:
3b+1emmy? 41+ 19mmy {tide
gauge record)  [sattelive data)

ange In mean sea level (mm]

Philippines — Archival research on Corals

S5Tve X-Ray Gray
Value:
Equation ean be

s | used to reca

SST for the rest (ie.,

5 parts older t
T 96

y=0314x4 10012
1 R = 08734
T ) IS S S S OISST record is only
40 50 80 until year 1981,
Coral X-Ray Gray Values

-dE%wtﬁﬁﬁU
CxWET
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Mortality from Cervical Cancer
g
Shingo Kato M.D. Ph.D.
Project Leader il
FNCA Radiation Oncol !

Saitama Medical Unlvani, Jaian =
(O oo ot [ ot mceatin L {:

Presentation Presentation

1. Radiotherapy for Cervical Cancer 1. Radiotherapy for Cervical Cancer

2. Concurrent Chemoradiotherapy (CCRT) for Locally Advanced
Cervical Cancer

3. 3D image-guided brachytherapy (3D-IGBT) for Cervical Cancer

4. FNCA Clinical Trials for Cervical Cancer

NCI-USA Guideline for Cervical cancer Radiotherapy for Cervical Cancer
Stage IB, IIA Brachytherapy External Beam Radiotherapy

1) Radiotherapy

2) Surgery (Radical hysterectomy + PLA)
3) Surgery + adjuvant chemoradiotherapy small intestine
for postoperative high-risk group %/ Uterus
4) Concurrent Chemoradiotherapy for large tumor
\
Sy
Stage lIB, Ill, IVA /
A

Bladder
/" vagifia Rectum

1) Concurrent Chemoradiotherapy

¥Cs, Co, or "2Ir Liniac — X-ray
is commonly used. Cobalt —  y-ray
(http:/iwww.cancer.govicancerinfo/pdg/
External Beam Radiotherapy Brachytherapy
~ii P

Uterus
Bladder

Uterus.

Rectum Applicators
Carvix Intrauterine tandem  Vaginal colpostat
: applicator (ovoid applicators)

.

Insert radioactive sources (%Co or '¥Ir) into the
tumor volume (uterine and vaginal cavity)

Irradiate a very high radiation dose precisely to
the tumor

Fractionation: 1-2 times/week, total 4 times

+ Radiation: Linac high energy X-rays or 5°Co y-rays

+ Fractionation: daily, 5 times/week (Mon-Fri), total 5~6 weeks

+ Clinical target volume: cervical tumor, whole uterus, vagina, parametria,
and pelvic lymph nodes.

.
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Presentation

2. Concurrent Chemoradiotherapy (CCRT) for Locally Advanced
Cervical Cancer

Major phase Ill studies of RT vs. CCRT
for locally advanced cervical cancer

Study Treatment No.of  Eligibility
Patients  Staging method for PALN

RTOG9001 1) RT+CDDP+5FU 184 182 0rIAZ (> 5 cmor PLI(H)
{USA) 1-2) 11, 1, VA
2) Extended-field RT 195 LcorSugical staging
GOG 85 1) RT + CDDP+5FU e
(UsA) 3) 2)RT+HU 191 Surgical staging
GOG 120 1) RT +CDDP " mnm
. urgical staginy
USRI 48) ) RT 4 CODP+SFUSHU 1 sl sacing
3RT+HU 17
NeIC 1) RT +CDDP 127 182,z (= 5cm)
1B, I, VA
{Canada} &) ) o1 aione 126 crsiging

1) Morris et al, NEJM, 1999. 2] Effel ot al, JCO, 2004. 3) Whiterey et al, JCO, 1999,
4) Rose ef al, NEJM, 1999, 5) Rose &f &/, JCO, 2007. 6) Pearcy ef &), JCO 2002

Major phase Il studies of RT vs. CCRT
for locally advanced cervical cancer

Study Treatment 5-year 05 Pvalue  Follow-up
(%) (me.)

RTOG 9001 1) RT + CDDP+5FU 73 <0,0001 7
2) Extended-field RT 52

GOG 85 1) RT + CDDP+5FU ] 0.018 104
2)RT+HU 5

GOG 120 1) RT + CDDP 60 <0.001 108
2) RT + CDDP+5FU+HU 61 <0.001
3)RT+HU 40

NCIC 1) RT + CDDP 62 0.42 82
2) RT alene 58

CCRYT for locally advanced cervical cancer
a meta-analysis

A CTRT Contral
Talo vsia pts._owais pis. 05 Varame R s (15 trials, n=3452)
Platinum-based CTRT
el BN

amw am

R

R

vonouow

W % on ox

ERE

Emowom

V2w

M 0w o

— N NN R ] ‘ HR=0.73, p=0.017

Non-platinum-based CTRT | ., | _ _ |1°*""
Lo - @ 2 29 | e
o \:J)]Z— HR=0.77, p=0.009

[a—
GOGN " ) U

] W B e T8 Eme mE ]

= T e weenr-es | [4RC0 81, p=0.0008
CCRT >RT

(Chemotherapy for cervical cancer melta-analysis collaboration
J Clin Oncol 26: 5802-5812, 2008.)

Schedule of Concurrent Chemoradiotherapy

week 1 2 3 4 5 6 7 8

EBRT W wwY

(5/week, 5-6weeks)

Brachytherapy
(1-2/week, 4 times)

o0

cT CT C¢T CT CT
MRI MRI

ﬁ?::;ﬁfg?gatmes) ' ' ' ' ' '

Images
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3. 3D image-guided brachytherapy (3D-IGBT) for Cervical Cancer

3D Image-Guided Brachytherapy (3D-IGBT)

MRI/CT can clearly visualize the cervical rumor, uterus, and normal tissues (bladder,
rectum, sigmoid colon, and the small intestine).
3D-IGBT allows assessment of 3D dose distributions for tumor and normal tissues.
3D-IGBT can optimize dose distributions and enables to deliver high dose to tumor
with minimizing doses to normal tissues.

(Kirfsits C. et al, Int J Radlat Oncol Biol Phys 62: 901-971, 2005)

3D-IGBT: Intracavitary + Interstitial BT

Intracavitary + interstitial
(IC +1S) BT can produce

| optimum dose

i distributions to the tumor
& OARs.

< (Wakatsuki M, ef al.
Intracavitary + interstitial BT~ JRR 52: 54-56, 2011)

Intracavitary BT only
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Treatment results; 2D-BT vs. 3D-IGBT Late toxicity; Conventional 2D-BT vs. 3D-IGBT
3D-IGBT: Rectum D2cc < 70-75 Gy, Bladder D2cc < 80-90 Gy
No. of Stage Histol Local Overall
Pt 9 %9 control  survival No. of Stage Rectum  Bladder
- 20 N pts g >Grade3 2 Grade3
y 5 2D
194 IB-IAMIBAIAY: % 59% Y
RTOGI001 ot 7o o, SCC191%
(togg)  (CORT)33%/36%27%(6% (IHVASY)  (IIHVASY) RT(?: gg‘;m (C1(?;T) IB-IAIBIIY 9% 3%
GOG 120 349 I1-111/1VA: 78% 60%
SCC:93% GOG 85 177
1999 CCRT. 97%/3% 1I-IVA S I1VAS 2%
\ (1999)  (CCRT) ( ) E"/ (1999) (CCRT) /v 16.2%
3D /
(" Gunmav. nv: " [e— 0 ™
@) % 2murseennn SO vasy  gasy oy % iy 0% 1%
Saitama M. U. 1IAII-IVA: N 93% 86% a
@) To32%54%7% SO B%unay (VA3 5"'?2"3:9"]"' U g2 Y 2% 2%
J
FNCA Radiation Oncology Project (since 153y
Presentation
Participating countries Purposes of the Project
+ To establish optimal treatment protocols
of radiotherapy and chemotherapy for
predominant cancers in Asia,
+ To improve the quality of radiotherapy in
FNCA Member Countries.
+ To improve treatment outcomes of
predominant cancers in Asia.
4. FNCA Clinical Trials for Cervical Cancer
Timetable of FNCA Clinical Studies FNCA Cervix-lll (2003~2011)
St Sy year 1996 2000 2062 204 206 N M0 42 244 W6 M8 200 CCRT for Loca"y advanced cervical cancer
mf:g“:im [Regibiration | Follow-p i el ptibed ‘
(CERVIXY) 1 1 T H
:.;'qf;.f‘mg.m Registraion | Folowup | | Renls peblebed ] Purposes - ) X .
E=in e To evaluate the feasibility, safety, and efficacy of cisplatin-based CCRT for locally
I Survey D Regieiraon Folowsn [ o | advanced cervical cancer among the east and south-east Asian countries.
CCRT 4 PALNRT far hg\wiﬂan i E\JMLLHP
GarviacancrCanes ) — R e Weeks 1 2 3 4 5 6 T 8
CCRT + 30-4GET for Cervical Resuits published
Ganear (Cens V) Survey ‘ - Em o Whole pelvis EBRT: 30-40 Gy .. . .
T owattte . Rboitaton Fotoup, | e e || Central shielding EBRT: 20-10 Gy '..
s s i [ XXX
a;%ag-;xm:e Registiation Folowp of LDR Brachytherapy: 40-45 Gy/1-2Fr ’ ’
e Registratio Cisplatin: 40mg/m? weekly § cycles ’ ’ ’ ’ ’
[BREAST I: BCTIPMRT)
FNCA Cervix-lll: Treatment results FNCA Cervix-V (2017-) .
CCRT + 3D-IGBT for Locally advanced cervical cancer
Study Stage Treatment No.Pts. 5-yLC (%) 5-y OS (%) Purposes
To determine the safety and efficacy of CCRT and 3D-IGBT for patients with locally
GOG 85"  IIB-IVA  RT+CDDP/SFU 177 NA 63 advanced cervical cancer among the east and south-east Asian countries.
RT+HU 191 NA 50 - o BT e
GOG120Y IIBVA RT+CDDP 176 78 60 B
RT+CDDP/5FU/HU 173 79 61
RT+HU 177 66 40 EE
FNCA IB-llB RT+CDDP 120 7 57 = -
Cervix-lIIF! PoAdee(LR) 4981040y
Whitney CIV. CO 17: 1338-1348, 1989, 2) Rose PG, . JCO 25: 2804-2810, 2009, ERECTVCS 695Gy
Ko S s LROBP 77751757 2010, LROBP 87 300205 2015 ' e e
GOG studies; PALN was surgically staged, PALN (+) patients were excluded. £ Sl ook D2.0cc | 5646y
FNCA study; No surgical staging. 81% were staged by CT.
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Hands-on training on 3D-IGBT at FNCA WS Global impact of CCRT + 3D-IGBT for cervical cancer
in Dhaka (2018) and Suzhou (2019)

Carvic Gl

it tadre
[r——

| [ [P

428,000 newly diagnosed patients (282,000; advanced stage)/year in Asia, Africa,
central/south America, and Melanesia.

CCRT (+ 3D-IGBT) may improve survival of advanced cancer from 40% to 70%,

\; which indicates possible increase of 85,000 cancer survivors/year in the world
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Report of project activities
on Research Reactor Utilization(RRU)

7. Ohtsuki,
Institute for Integrated Radiation and Nuclear Science,
Kyoto University (KURNS)

Research reactors in many Asian countries and have managed
over many years for the multipurpose use in several nuclear
science. The information sharing and discussion af research
reactors between Asian countries can be fruitiul _not onlitin

nuclear sciences but also in thejpersonnel training, etc.
| —
. Ll —

RRU phase 1(201/-2019)
The current status and future of the RRU projects were
discussed including Scientific study, Industrial use, Education.
The RRU project and the NAA project be combined into a new
project to be called Research Reactor Utilization. This new
project would consider the following topics:

In Summary of FNCA 2019 Workshop
on RRU Project
(September10-12, 2019 Kurchatov, Kazakhstan)

The discussion was held for assessing the current
three years(2017-2019) of RRU projects amangst different
member countries. Survey was conducted by sending a
questionnaire to all member countries by 1-5 points in
available topics. The summary of the survey results are
presented (next page).

S ( RUs in the \ d
lsotope production 92 ‘
Neutron scattering 50
Neutron radiography 71
Material irradiation 153 ‘
Transmutation (gemstones) 27
Transmutation (doping of Si) 35
Teaching/training 165 ‘
Neutron Activation analysis (NAA) 124 «
Geochronology 25
Boron neutron capture therapy (BNCT), 22

including R&D

Based on the survey results and discussion, the preference of
the projects is as below:

a. Rls production 44
points

b. New Research Reactor 42

c. Boron Neutron Capture Therapy (BNCT), NR 37

d. Human Resource Development (HRD) 34

e, Material Research
f Nuclear Science

Project related to Rls production was the most preferred by
participating countries. The fallowing sub-topics may need to
be addressed, if any.
a. Radiation safety
c. Purification

b. Patient safety
d. QA and QC

Current Status

JRR-3
will resume operation in Feb. 2021 as scheduled
+ Aseismic reinforcement work is going ahead

+ They are now preparing for the,general user program
after the long blank

 Proposal Submission System (JRR-3 RING) opened for
domestic users form 9 Naov, to 23 Dec

New Research Reactor Project by MEXT

* MEXT decided to build research reactor (~10MW) on the si
te of Tsuruga-shi, Fukui by about 50 billion yen.
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Overview of the FNCA RRU Project
- NAA sub-project

Mitsuru Ebihara
Project leader of Japan
(Waseda University)

Contents

1. Principle of NAA

2. Featuresof NAA

3. Development of NAA sub-project in FNCA
4, Objectives of NAA sub-projectin FNCA

Neutron Activation Analysis (NAA)

compoeund nuclide
(unstable)
| AN
Neutron-capturing
. nuclide {unstable)
P — '

Neutron .
" target nuclide

(stable)

decay nuclide '/
(excited level)

o,

decay nuclide
(low energy level)

Features of NAA

Bulk analysis
Non-destructive analysis
Multi-elemental analysis
High accuracy analysis
High sensitivity analysis

Development of the NAA sub-project
in FNCA

2001-2004
Suspended particulate matter (SPM)
2005-2007
Environmental samples
J008-2075
Geochemical samples, Food samples
Marine samples
2076-2079
SPM samples, REE-containing samples
2020-
Environmental samples

Objectives of NAA sub-project
in FNCA

1. Monitoring the environmental quality

2. Contribution to national demands
including economic development.

3. Appealing NAA to end-users
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FNCA:
Radiation Safety and Radioactive Waste
Management Group

“NORM/TENORM Ploblem”

Toshiso KOSAKO
(Japanese Project Leader)

CAUTION

OWhat is NORM/
.i. NORM

TENORM ?

MATURALLY OCCURRING
RADIDACTIVE MATERIAL

* NORM/TENORM: Technically Enhanced

Natural Occurring Radioactive Materials

OWhat is the Substance?

Terrestrial NORM
._."'.?.-.‘?"\:E""' Radioactive Decay in Thorium and Uranium Series

19y Th-228
F

Th-232 14x10%w
~ o ’
Ra-224 Ac228
# 38 day Gihe " Ra22
THORIUM SERIES . S8yt
T
O3usec Podiz ;. . Padib i
x 0%y
s Rgilmn 015 s , LAl
Poze - pnan 7w fLitmn
(stable) Y o 106 hr s =
Frmin 80,000y < 24 day
~ Ra-226
A 1602y
URANIUM SERIES

[ Padondeghlers o~ SHdey
138 day Po-218 150 uses Po-2t4 | oo Po2is
N omaw S Npeng o 30
R T "\ Po-214
~ Ry 27 min

Pb-206
(Statie)

Terrestrial NORM
K-40 B~ long half-life
(1.25 billion years)

Cosmogenic NORM

Nuclide decay mode halflife
c-14 B- S700y
H-3 [tritium) pB- .12,32 y
Na-22 B+ and electron capture .2,6 ¥

Electron capture 53.22d

OWhere is NORM?

* Mining industry
* Oil and Gas industry
* Consumers’ goods

- Ete.

Mining industry

Oil and Gas industry
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Consumers’ goods Health care goods

Ceramic ball
(monazite
ceramics)

C_ons_um_ersf goods Air purification device

Earth keeper

Consumers’ goods, Agricultural Fertilizer

‘ZEl]e Sponep Morning 7

lhegrmrrednndﬁerﬁhserexpenrmmthatmradxmw

OWhat is the ploblem on NORM?

= Natural origin = Out of regulatory control?
Amenable to control or not?
= Sometimes the radiation level is slightly high!
= ICRP-60(1990) recommendation
Natural radiation control
For radiation workers,
“Occupational exposure”
(M Radon
(2 NORM
@ Jet air flight
@ Space flight

OHow do we do for Regulatory
Control of NORM?

= Workers: Occupational exposure?

* Public:

Public exposures?

(1) Characterization
Industry, Consumers goods, Legacy waste, etc.

(2) Regulatory Aspects

Need Regulation? Bg/g or mSv/y?

1 Bg/g is enough?

Graded approach, Sometimes 10mSv/y?
(3) Disposal site

Good example in Malaysia etc.
(4) Stakeholders

Public communication,

Related business group, etc.

OWhat is the flow of FNCA
NORM/TNORM Project?

+ (D Fact finding in FNCA countries

- (@ Survey international movements

* (3 Characterization and Discussion

+ @) Summing-up to Consolidated Report

* ¥ Develop the mutual understanding !
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We hope

the good understandings
on NORM/TENORM
through this activity !

164



47 ¥EX1)T-REHEETODIIL

FNCA FNCA
Contents
Nuclear Security and Safeguards Project
(NSSP) 1. Background
2. Purpose
. Activities
NAOI Yosuke 3
FNCA NSSP Project Leader, 4. Outcome
Director of ISCN/JAEA 4. Future Plan
FNCA Online Open Seminar
February 2021
Serious Threat of Nuclear FNCA FNCA

Nonproliferation and Nuclear Terrorism

Nuclear Weapons outside of
NPT and Other Proliferation
Concerns

NPT recoghizes US, UK, France, Russia,
and China as Nuclear-Weapon States.
India, and Pakistan also possess nuclear
weapons, and Israel is believed to
possess nuclear weapons as well. Other
immediate proliferation concern is North
Korea,

Nuclear Black Market

In February 2004, Dr. A. Q.
Khan from Pakistan affirmed his
activities to secretly exported
uranium enrichment
technologies to Libya, Iran and
North Korea.

North Korea's Aggressive 5
Nuclear Program

After secret development of nuclear
power and withdrawal from NPT, North
Korea declared its plan to develop nuclear
weapons and cenducted six underground
nuclear tests, Also, the country canfirmed
its uranium enrichment activities.

Threat of Nuclear
Terrorism

Since /11 attack in 2001,
nuclear terrorism has been
realistic threat for international
society. For example, Theft of
nuclear and radiological
materials is a serious threat.

Two Trends

High expectation for nuclear
energy as power source
« Increased interest in the introduction of
nuclear power (Middle East and South
East Asia)
= Measures for Climate Change
+ Expansion of nuclear power generation
(China, India and Russia)

Increased concern about

nuclear security

Strong interests for nuclear terrorism
by the viclent extremists

= Actual security incidents

Less secured radiological materials

. . FNCA
Cut Ties between Two Emerging Trends -+~
should be increased
Nuclear Power Growth t Peaceful Use of
(China, India, Russia, Nuclear Energy
] » Energy security
# Measures for
Climate change
Concern about Nuclear
i
*Physical protection Security
sInformation security * Nuclear Terrorism
*Cyber security # Other malicious acts
*Export control b
+Border control -+ \
time should be decreased

Purpose of NSSP

FNCA .

NSSP was established JFY 2011, regarding resolution of the
11t & 12 FNCA Ministerial Level Meetings (MLM).

O Objectives of the Project are:

1) Share experience in, knowledge on, and information
on nuclear security and safeguards implementation
2) Exchange views on policies, strategies and frame-
works for better performancesin these areas.

O The Project is expected to:

1) Raise awareness of the importance of nuclear security and safeguards,
2) Facilitate information sharing on nuclear security and safeguards,

3) Promote capacity building for nuclear security and safeguards, and

4) Enhance the regimes of nuclear security and safeguards.

™

3

N

Activities of NSSP

O Workshop (once per year)
DOtabletop exercise
Osite visit
Oopen seminar, occasionally

B 2011 Tokai-mura, Japan
2012 Hanoi, Vietnam
2013 Beijing, China

2014 Daejeon, ROK

2015 Semey, Kazakhstan
2016 Jogjakarta, Indonesia

2017 Tokai-mura, Japan
2018 Beijing, China

Outcomes and Future Activities

FNCA

2019 Manila, Philippines s

http://www.fnca.mext.go.jp/english findex.html

ODocumentations for information sharing
v Domestic Authorized Agency for 3S (Safety, Safeguards and

Nuclear Security)

v Table of the information on Nuclear Security Culture

Development

¥ Report on good practices on the implementation on the AP
(Additional Protocol, IAEA Safeguards )

=) Identifying Gap and filling it

OCapacity Building
v Tabletop exercise (TTX)

v Offering training course based on the NSSP needs

=) Development and implement online TTX and training
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Thank you for your attention.

FNCA

e b o et i
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