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Ayman Awad ARC Researcher 2010 12| 2015 3

Rna Abdel Gabbar

Eltyeab Babiker SUST Lecturer 2009 11| 2013 8

Ahmed Elawad Associate

Elfaki SUST Professor 2009 11| 2015 3

Mohammed

Mahgoub MST Researcher 2009 11| 2015 3

Hassan Amir

Yousif

Mohamed SUST Professor 2009 11| 2012 12
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Salah-Eldin Sid
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Ahmed El Sadig Associate

Mohamed Saeed SUST Professor 2009 11 2015 3

Tagelsir Ibrahim

Mohamed Idris SUST Professor 2009 11| 2015 3

Mahdi Abbas Associate

Saad Shakak SUST Professor 2009 11 2015 3

Hgir Ahmed 1 /4 Extensionist 2012| 5| 2015| 3

Ibrahim

Khalafalla

Ahmed Tbrahim ARC Researcher 2012 51 2015 3

Lutfi Abdel

Rahaman Yousif ARC Researcher 2012 51 2015 3

Tilal Musa ARC Researcher 2013 1] 2015 3

Yassin Project

Mohamed SUST Professor 2009 11| 2015 3 dvi

Ibrahim(Dagash) advisor

Mohammed Associate Project

Badwi Hussein SUST Professor 2009 1112015 3 advisor

§4 TV EBARE R UER

(1) ROpR
AN T A HFEFRFEFRE 2 &2 LTI LD THFT DL E WO RFEICER L
T, ABBNZHEF S ETHRITBWIALTZOOHEA OB 21T 7-, BEFEFHFTIL. &
RO T EHEA T AN FORICO AN THDL Z ENbA RN FOHFEEICETHRE

iRed 1

JRSF T, BRRFEFFERN ORI L WATL T, RIKDA ST A =TT 7 b OB & ERE,

BN, AHEEICERY AT,
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1) HEZEFFHEAI OB

IR EA T A 2T 7 b RN OREE O fcE
LD CTE MR, MAICTY A v - Bl LTIz —N
A— MbEHDO—> (kG = — R&ES T-010) % H 3
EFHEAEFLEME LT, A—FX TRy MikBRrae &
fi L, LERCTOREMEEER L, TOREERE X
THRFUEZITV, Ry FRBRICRWV TSGR CTH,
LA L DA NT A HEiRIREMR LT, 74T
A TIRB ST D 40 2T, B, ARRFHE
WZEDANTATIBROANNEZFRET HZ &N TE T
(B&E 1), ZO%IZ, ANT7A4 3727 h® ABC £
DOFREERMALIZII U E o 7203, TERIEB I Tz C B8R
BLO C—D BEFESIAFET D~ A r v/ R (K1
DFREERNAL) IEVERBUCKLEATH D LWV I A DT
NEETH-T=, G, A TNV HEEREER L TS C
—D BROMEFEEAICH DT ) — L —T R, S
MORETIHE DR & 72 > TW= 721 Tlide < . ik B
DEENEZELA TWEZNETH D, D~ A T IVZRIR
DT LHMNETITIRWVWE WY AT T a7 o739
VICTREEM e B E A 5 2, RN, I—A— M
BHDOT A v AN AREL o T, BAREMIL AW
T-010 ® ABC BRI IZAH Y 3 DA% XTI TR & CHUM/E
ENTZEE-oTHLBETIHARWVA, D BRICHOWTITI R
MOREEZ T D EMFF L TS, Foxr DI & FhbF
T N—TDOHEICBNTH, D BOWELTHET S &
TEMEDOHER N IREEZ2 Z LA SN E Ao TWDH N, e
FAEAME L T-010 oo 2 FaBEIZ L% & . D B
OREIT R MR R v 7 LR D AREMENRIB I TV D,
osT, ANFA T2 Frrd D B OMEETEIRLH
HWVTHE T X N OFIBRRE & LTS,

2) ANTAITT Y b OHHEELHEERE
@ Alectrol & orobanchol

A—H Tl Striga hermonthica 73 A X EHEW) D A PED
RERBHLR>TVDLOIZKHL, BT 7 U I TIE S
gesnerioides NEETL 5 87 BMAGIR Th 2 V712 FF
AU CRAR B E A 5 2 T\ D, Alectrol I3 7 23531k
LT\ 5 S. gesnerioides DFET- I 2 il 2E & LT
HEE S EmEs R I, AEmRIic I ifi-o
TWAHZ ENRSNT, 0%, YHTrBLONT 7 nm

0 O
c @Nu
S
090

N. o9 _o
yer
0

1. R +S4T59 bUOEREE
EN—I\A—MMEEY

S 00
gnll
0.0
O Cr
Alectrol R=Ac

Orobanchol R=H
R 2. Alectrol & orobanchol M#&iE

— /=5 alectrol 2N HLEE S 41, Z O orobanchol D72 FNAKTH 5 Z L 3|
L7z, L2 LAEBES K S L7z orobanchol X°% D7 & T /UAKIL S. gesnerioides T D3I % i
HL7eooTo, £IC, HEYYFORBHEMMND S. gesnerioides Fi1- 58 RS % HLEE
L. FEMCAEE 2 ifET LT, ZDOfER. KIRD orobanchol 38 L ONF D7 & F /LK (alectrol)
DEOHEEZHAGNILE (K2) . ZOMRAICEY, B THE 20 FI2h7o b i

=45 L C& 7 alectrol ODEEICIREEZDITDHE L DI,

10 FlZhblfELohT&z

orobanchol #EEMEEDFRY Z#E LT, ZHUTLED, ARNTAITT 7 b eI ind—ED
{LEWMBEDE A O BIRYE 2 AR BT 2 Z L N A[RE & e o7, £T7o. S gesnerioides
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FET1XS. hermonthica DTE T 5 YV VT L D53 % sorgomol <2 strigol (2 & - THIFEAH
EXI, S. hermonthica TE1-1X S. gesnerioides DfE £ T 2703537 % alectrol X°
orobanchol |ZX7 2 JRZIEEY Y, [T AEMEILR CRBERICAM L T D Z &b, o
ANTGA DT T N AT DISEMEDNE ERFERICED Y | A ITICEE LTS EE X
LN DA EET,
@ Heliolactone

b~ U VITEERMEED CTh 525, & DAPEIX Orobanche cumana (2 X - T 72T
Wb, v T UDNEFET D O. cumana DFETRFRHME L L TUIEAFT AT
@ dehydrocostus lactone (DCL), costunolide, tomentosin, 8-epixanthatin 73 Hiff i1 T\ %,
INBEDOEAXT NN T 7 R ATNTIVE S hermonthica DFEFEFELIRNVA, b~
UORBHWIFHE LT, HFLE L TOHEEEEZDE, VI HEARNTA
IT77 N EEELTWD EEZ BN, 2T, BE~T U (645 B OB HM S )
TN T I, WA T N, R TNADTEERW 7 a~ NI 7 0 —IC XD REREZITV,
S. hermonthica DFEH A+ 5 WE %% 0.4 mg HHEL 72, '"H-NMR & PC-NMR (2 X v | ##
WZRHT LT R, b5 7 FOBEN AW EIZBEMDOA T4 T 27 hrd D BRICHH
BT HHEEEAT D EEZX BN, —F, ABC BRICH YT 2MEOLT > 7 MIBAE
\ZHR7p->TEBY, ANTATT77 FHEETH D carlactone £:D, BC BRZEEL L T 7z
VBIEEZH L TS EB 2 b, ABRIDNIEIT AX VT 7Y U FE(1°-deoxy-ABA) & B
AT MO—FZE R LT, ZTNONLAWEOREZX 3D X HIZPE L., heliolactone
EHT T, FIFEMEE TN L7/, DCL & costunolide 73 O. cumana & O. minor (%t L
TOHRREFIEMZ R LT72DIZ%F L. heliolactone (% S.

gesneioides | X TEMHEZ RS 7ol b DD, S s Op°
hermonthica, P. aegyptiaca ¥ X T O. crenata (ZXF L TH NN
FIEE LR LT, BF L) COEEREROREL o 0O 0
TR FER, BE 725 Tl costunolide 7325 < 73 A S 4L \(—‘—\(

TU /=, —#. heliolactone IZZEHF L U o NZ LWEHT _

L WENT W=, ZDZEND O. cumana FEF1X B 3. Heliolactone DS
e I TR T CTEBT T2~ U VAR THIET

XDLRNEEE LI-EEZLND,

0 O
3) ARNTAIT T hrDLAE (K4) \g
@ Solanacol o)

ZooNaX VBBt A NT A 72 | solanacol D OH O“(:\(o
HEHMEZ AT MILEME AR LT, T ORR, #HEER Solanacol
ERRSTWAHZ EEB LML, ZRICRD S HEER HO~ s 0.0
WEERB Lo, &IZ, TOMENIELWT &2 7 v d
— I X o TEMITF N, £, FTIESNIEEDNL M o
FIEPER G A B ESL LT, - o,.,(—\(o
@ Sorgomol Sorgomol —

VIVITLE Y HEESNIZA NTF A4 TF 7 | sorgomol
W FUEENT TR (F'IKRAK) Lz, £/, %
DICFIEMARE RE S RENL L T2,

@ 7-Oxoorobanchol

TNHHEE XN A KU 2T 7 b T-oxoorobanchol DA RAFIE ATV, 4 —NLKEEH: %
bri Lot fEms b7 1 7 Ch % T-oxo-5-deoxystrigol D 7 & KA % ik L 7=, BIFE,
7-oxoorobanchol D YL FIEMEAR G NHEITH TH 5,

DRI, RIRBLOPRERIRA N TA T3 7 N TAT T —REIH, R
NI A T N afEICERT D EToORBEHICIRE S "B LT,

K 4. Solanacol & sorgomol D#EE
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PR 2 AN T A THEEZIGIT D EWEM L L TOMEDOFIHIL, DRI LB S
TWDHD, ERHIZIEES TR, LL, ZEERMAEMOFIZIZA N T A TOEE %k
FAYZPE, IR 28X 2/ o0 ONFET HalEERH 5, RRETIZ, A NFA T
DFIE L IR E O EZIEIC, AWEM & L CRIHFTRENED & 2 EWM ORE 21T -
Too A—H UAEROWAEMN O DR EZRIHEE LTWDHTD, BN A b T A AEk
ROEN OEEL O M= D 158 & O O B 21T o 7o, EBREN TR R o7 mA
WZHONTIE, Ay MR CTIROMEREZITV ., MAEMZ W= A b T A TTRLFRO fREME:
R ENTE T,

1) Sibtiiviz A N T A B HEE L 72 Fusarium O A s Z A FH1zh 5
HEE-CE B AR S Th v | WIS
A NTATBIOA B AR F %2 AWV TE
< DBEENPHER SN TWD Z D, Fusarium HIZ
HHA LT, A—X DY VT LEBIZBWT, #ik
HOEAL, FEh, AFIRT 72 & Fusarium 3 O &G
SEONTA N T A TTEERZIEE L., Fusarium 5 D
REZHC & % Nash-Snydern 3511 C 7 H [E]55# % . PDA
EiHhds O Czapek-Dox 352 H LT, 7 Efk% B
BE L7, KA R LTz Czapek-Dox 5 A T
arF4va=v T EToZA NI A T ITAK
ARNTATT 7 M GR2A ZIRIML A N T A T D3
FLUMMELZBIE LT, KOATarT 1 a=
VT BT oA GR24 RN 24 BEEIC. 90% LA
FEOANT A TREFPFEF L, RIT 1 mm FREHE
Lz (BE2), Fusarium B & £ blzarT 4 a=
VI EATOTCA N T A FRETIE, BERIZ L - THERAR
B H DD, FIEEN 0~90%, HREIL 0~0.2 mm 2
EThoTo, Wk 2 OIS L ORI R OHHIFE
ERFENoT-Z D (FE3), ZOREKEZSEEL , _ N
K NEREBRC R | T A IR A TR LTz SRS P RS AX P ADT

)]
ot
N

. GR2U IZIEELTRFLERAMSA
HIEF

2) Ry MBI D Fusarium BED A b T A HPNHIR0 5

e U7- v a2 bkl BT Fusarium (HkE2) 2B LTV DEA N T A T L
EHICEBEIZIBA L, YV A (AN T A TERPUMESHFE Arfa Gadamak) %78 >~ MBS L 72,
FUED S RIOBARIL 0, 2, 6, 10 g kg soil D 4 KHE, A NT A HREFIRARIL 1A
v hdH7eD 0, 2, 4 mgD3KHEL LTc, ANTA TFEIRAEN 2 mg DA, FK 2R
ADOHEIZEHDO LT, A NTATIFEALEHE LR oT, A NTA T % 4mgiRA
LRy T ER 2 DIRADEWES 1Ry FHT-0REIED 2 w54 HNHEFEL,
VIVH B EITA T A TDNINGE D 25%IKT Lz, — 5, #ikk 2 ZIRA LIEHA.
A NTAHHFEET 3 UTICED L, A NTA TOFEZLD I VH LG EDZEITZRD
b ote, LEDORERNG ., Ry MBIV THEK 2 1K DA N7 A THflIzh4E
DHERTE T2, AN TAHTEFEBALTORNER Y MIEK 2 22 ThH, YL TLD
AENPIHEIND L WS BERIZRAE LD o7-, EHIZ, ZOEKDOEAN L 2ZEEE
HDHWVTHEEEH Z A A5 2 ETEYEWA N T A TIHZERERDBD bl 2 &
5. EHOBRZIE Fusarium % BMIZFIHT 2 O Tida <, OO & fHAE T
AW A N TA THBRPEN TH D LB 2 Bz,

3) HR2 DFEE
A—H T ) I DNA ZHiiH L HASTHENT L 72, 18S rRNA OELSIZ - L, NCBI LT
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BLASTn 58 U7=fE S8, Btk 2 & E brachygibbosum & [FIE LT=, M HAEITZA T A H1HE
K226 F brachygibbosum 73 BB S L7 DIZHFRY)TH 5,

4) A—FUENOTEEN G HEEL-MEICL DA N T A TAEFIHIZIER

A= ENO 4 #ISIZBWTEE Sem O A EEL . spread-plate 5% VT 202 1k
DA% HEEL 72, 202 BED 5 BEBRENTA N T4 DRIEMFIEEZ /R LT 36 A2 HW
TYNH LRy NRBREITV, TEBMEDO A N7 A TIEI RS L O VT LADEE
OB A L, MEOBERIT, SRR LR A HEE w52 L
TiTo7, MBEOEMZ Lo 72Ky TR NI A HHFEENRKICE L Y IVT L%
flif% 12 HH OBEZE T, 8 ROME D 90%LL ED A T A H OISR AR LTz, =
DL 3 FROMEIZOWTIE, B LAy NMTEBIT A VT LELR, Lo Tz
Ay MEHEELT 40~50%EML7=, bz &ae, HEERMEAZFIHIT L 2 & T,
A NTATHFHEEZME L, YAV TLOEFZH LIS [REMENRI N,

5) 7T—N\AX 27 —RFRE &MY RIEERBRE O A N7 A 7 HHZh %R

AR—=H 7T ADIRE NS HEEE L2 7 — A% 2 T —FHIRERE (Glomus intraradices, G
geosporunz, G clarodium ¥ X OV Paraglomus spp. DIEH) &, N Y —ARKFTEB LY
Environmental and Natural Resources Research Institute 2> 5 AT L 7= 3 FEOHEY) A FALHEAR B
A& (Flavobacteria spp.. Azotobacter vienlandi 33 &2 O Bacillus megatherium var phosphaticum)
AR L A HWT, A N A TR E Y VT LOEFTERE L, 7—1"AF
a2 7 —EAREEMEIIRN Yy NTOXA N IATHFELELE, HEFERBIRTIE, 7T—1X
X —WREEZERE LAy bTH, #ELTWARWAR Yy FEEBLTY VT LD
B 28%MMN LTc, 7T — A% 2 T — iR & A RAREREM R 2 f& b 7eh
B RN R T A TR PEO STz, LEDORRNG, 7T— " 2AFx 27 —FHikE %
FIH LT A2 b A I B D Rl REME 2SR S 47z,
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PR 3 RFAMEIIFEZMEIEIAT, TOEERZED SELLOICHFAEIFET S
G L TE /2 BEZX 6N D, THISHTHE L TIRGFAMERL TR L T & 7o &
LT 2 Z R HRIE, £ OMRFEANIIE FITRE L2 T S W R TR MERNEIRAY 72
PREAI & U CEMMEESRD /RN H D, O X RAUFJEEIEO S & A X AR m — Lt
(ZEDE | IRFAMEE ORI R R & LT =R (WFERRRCIL s T 7
—ALMELTWE), ERFELTT I M e L, 2. 2 b O & HE
TR FAMEDORFZIH TE L L 2R Lz, UEOMAIY, Znod
RIS 2 M L, IR AMERDRI e B ER OV — MEEWER/LZ Lz AL L
T Z T~ T2,

1) ARFAEMEEITR AN E 005 BpEchl o Bl K O &R E

IR XS TR AR F]. AR FAMEE OFE T -
FEMICE ENTO0D oGz 7 F7 ) —2A
EREL TR D TWe, Lar L, M2 ARG HO
RT3 2R T, ZOENT VF7 /) —2A OHOH HO v H
CIFR D EPBMNE o, I T, BE, H o !
A NTAFEZROY Y Y ROfgEEr Lo M
g*ﬁ%ﬁﬂ%ﬁ*ﬁ% UTco BRI R4 D GC MS 3t Ho o

I\ L DRERBEOIRER LY NMR f##ric kv, Zo H ° o
Wigka 77 T A — AL RFELRE (5)0 H OH

FIUTEF—RFIAT A= ADTNY h— ARGy H
AT 7 b—=AD al—=6 fEEIT X VAT IS -t HO ] or
RO, NI A A/ NaB (Plantago sp.) DHEY)D B5. 75 FA—ADHE
MRS TLSk, b~ by AT I b,
ﬁ?ﬁE“<®ﬂ®ﬁ%@®@%¢Kéiﬂf“é:&ﬁﬁ%éﬂf“éoL#L\XF
T A T2 ED N7 REHEY) OFE I3 1T DAL E R LT DX AFREDBHIO T TH D,
EORDLDIMOKER, 77T A —ADFLEE N VY BARORFEMETH D
Orobanche crenala\ Phellpanche aegyptiaca., Striga gesnerioides, ¥ XN, /"N~ YV REHIE
LNZ IR AL T%ﬁ*@%#iﬁ%ﬂ/ﬁﬁ7®@¥f%% L7, 2B DR
RED. 77/7‘21“_ 3~ Y BB O F A BINAFAET H 2 R TS,

2) VU~ A ORISR DT W01 wis
“REOENBHA SN E R oT-TD . ZTVE TIIRE "oue ®
HEMEORFELZAEST LI EE2AHB LTV V)
<A (NI) 2, 7774 —Z (Pla) ORHEHC
B2 o Brka U, BIFRMPWQE 7 A% (7
DAG) |2, / VU ~A RO 2 hr—)L (C)
Tk, Zva—= mm:k;@7wa%~x<mw . i ,
DFCE /LB ST DISHE L, NI ZALER L7z e meny e e

N
i
3
3
3

20000

@
2
3
3

10000

fmol sugar/mg FW seed

5000

T oEmAHR e, A7z —Z (Suc) H6. RFEFHOHOEBICHTZ/ O
DOEED MR I (K6), 1, 77/72]—»—;473) AN

B 7L — AR JJIJ7k’\ﬁ4= Lo THNNTEEICAE T w

577U T AT —AE, DT ORI mf 5 %

60

bR S e olc, ZO/MENL, /U ~v AT g
X770 T A= AORBRED > B A7 a—ADS;y @
R A PLE L TWD Z ENmR ENnT, s
/99747/@%%@£ﬁ$@W%%%>®6@ e
W RIFICBITA 7T o7 A —2AREREKOEEZ S . . e
H7. &EEE/ UL ERABRS
au%m#an o Y et AR SR A CrmoRSE

Germinatior
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WINT 22T, BEORIERLLNLINE I DERETLIZE Z A, b a—ZADRIFHE
FIZR o TRFENELLEET L LA RM L (K7), ZORENL, REAMED
RIFIIT T T o T —ABIOR 7 a—20ORHNZL->TELND SV a—ARNETH
DI ENRENT,

TR TR 7 a—ZADONKSREHOBER E LT, A oL X—8 Lo g fESRREERE N
MHENTND, A _NEZ—PNAT7a—RA5HEL L, JVva—RL TV h—RA%4E
EELDICH L, v aEakiEEIL, A7 n—AL UDP Z#ME L L, UDP-Z//La—=
ETINT F—RAEELSHD, VYAV UMLEREFIC UDP-7 V2 — R Z [R5 L C
HRIFEROEENHA LN NI b, /P~ A 3 v Z—BIZEH LT
WhHETIEINE, £2C, BFEMTLIOVHBRZFAKML, 201 o~ —BIEMEICK
5N~ A DB OWNWTHRZEZ A, PRI LZDIEWER ) D)~ A v
WL THESND Z ElT o7z, 22T, BIFEFETHOA X —BIEEIZ DN T
R LIZEZA, /P A ORI L - TREBFNOA L X —BIEMEMET
LTCWDZENRHLMNE 2o, ZTOIRTRIL, Mg DA o ~L X —F (SNI) & b
L. I HE S DA L2 —F (SAD) B L OHIIREERL L »~ L Z —F D (CWI)
TEVEEETHH-T- (X8),

160 1 SAl
140 A

120 A
100 A
80 1
60 -
40
20 A

04

60 7 CWI

Activity
(nmol min-!* mg protein)

DAG
8. /JVURAVIUNEFEFPOEA RNILEI—EDFEHOERELIZER EHE

DLEDRRE D, ) VYA SUBREFMFFOL A F—E O, T, B, bL
<L BREOEBEOVTNNEA L, A2 5 —2ANMIELIE TS5 2 L TRES
ME LTS 2 ERBIBN ST, S, A VS —CPORTFEEEREL, s
FOET, B, BE0, BREOBRE AT 5 2 LT/ 20 <A ¥ DR
2 B 70T B LER B D,

3) BHERFHIHBLT D -~ ) VX —B DT

RIRFIZ, JA < BEDOAHNIZ B o D BERBE DO FRMT 21T
S72, EST 7 —H# X—ZADMRFIZL Y | FIFRFIZ
EFEEHL L TV OB INK S R B A2 L
7272, Z® cDNA OEREa— REggo s o—=
VT EAT o T2, Insilico FRATIZ K » T, Z OEHIHN
fjaBEE | CHEIND B-~r /A —E L PHELT, B-man B-glc a-glc B-gal a-gal
Z OESE RIGEIC TR LS, 7 VEEZ W 9. OmBMAN MEEIFRM
TEOEMOFMEZ T2 2 A, B-~> /¥ K
FEA BRI IIKR RS 5 Z LA SN o7 (M), ZOfEE XY . B L7-kls
MWB-~2 ) U HE—BTHDLZENHPALNIR-T2, LT, ZOEEFE %S OmBMAN EE9,
OmBMAN OFE#IEE T 45°C, £ pH X 5 Tho7z,

Z OEEFZOMIMNRIEZFTRDL -0, YFP L OREZ X 7/E L LTH# /83 BY-2 #
JaNT—mtEic B S, 2K L& YFP BIXOPI D N Kl 7 LVEds] &
YFP Dfhe & X7 ISR RfE L, ¥ 7 T BB EZ R\ -BERE & YFP OfE % v
N7 EITHRE I RENBIE ST (BE4), 16> T, OmBMAN [IfflifakE CHRES 5 2
ERTHIENTZ, ZDZ LiX, OmBMAN OFEjE pH 78 5 THHZ L EHFE LA,

= N
g o
o o

(3,
o

Specific activity
(nmol min"' mg protein')
=]
o

n.d. n.d.
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Differential Differential
OmBMAN-YFP Ca interference interference
contrast contrast

Signal peptide
(SP)-YFP

EE 4. OmBNAN >#ERaMISIELENT

T OMRBEZ VRIS 5 Z ENVETH D L, REEMEEINME EITRAT HEE
IR, 8 EOMIBE A SRS DM ENRHDH, OmBMAN NWTH0OIWEIZE G LT\ 5d
MNE I MDEFTRD IO RT3 X OE EOR X 0 ML b2 575 L OmBMAN O
HEE Lz, ZORE, OmBMAN (33831~ L 0 RS U7 MifuBE 2O 2 JE & L,
16 FEOMR L0 R U7 HiuEE B 5 o 0T 2 A Lo 7o, . HEMHRD B -
~ ) =BT KD AMBRBE LS D 43 iR A BRI HERR L 72 DILFH T2 R O AT 9D
TThb,

BURIZEBWT, RFALMEOEIRILIINETH Y | BEROMEEZ 0 T EERFHICH S
MWD Z EITHRERTIERY, £ 2T, OmBMAN Ein+ & BAFHFEMEDEW Y 7 A X
F XF D BGLU44 EinF RIBEBRMKEZ T, Z OB O FE IR+ 158 4 fiF
Mrliz, ZTOREHR. ZO@Ea T RIEERRRITEAERIRR L bl U, BIENSBIEL, T DH
ERHETTHZENRHLNE 25T (X 10),

100
£ 80
@ ¥
® 60 = wild-type
§
T 40 ® bglud4d
E 20
@
S o0 I*
1 2 3 4 5 7 9 12 (Oays)

10. bglud4 REZEKREHLERBFORFEDREREL

PLED X 90z, WRAAMEE R OFEE R 25T 2 & T, BIREN L 72 5
T T A= ADORFREEHONCTHZ LI LT, &5, ZRETIZHALMIZ
STV T ORI F TOB-~v ) I H—BDOEENZ DWW TEHERM A
/52 LB LT,
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B4 ZhETic, BEERBEEE T CTA N TA TWENRIMLT 5 Z LR mE ST
Do ANTAFIIREREMITN D IRE T EEMOR & BB Z 8 L, A gtz i
BENORALE ZNEL TWD, LEEN->T, A NI A TOEFERKSUINEIZIT, 7KK
BWE L TN EHIETAKIUSEDNBmS BB LTS L EXBNRD, [IALOBEICIE, ED
IKATIREE L HEM AR ILE D ABA 23 E L TW5, 2 CABRETIR, HEKSERIZLY
ANTATWEEZTRCTEX DL VUM Z D I L2 REEE LT, HERRRNLE D A
T AT ETE TN Y VT D xR, Bl D KSR LUV ABA ZEHEOH N AR
Btk & KAUSEICH 2 DB O W Tl LT,

1) Ay FFEER

ANTA TR ZTHEIBEA LRy FERALTHRWAR Y MZ, YV A GLFE Dabar
ERERE L7, A b7 A WHFEHR, KO EZBA L., HHKDEEE 18-27% I THERF L
TR RHRX) & 1221 %I CHERF L 72K 2 T 7z, E72, YAVHTLERNTAHIZ
ABA OIEMBAGLEEZIT > 72, THIKGLEE D 10 : 00 225 14 0 00 (ZHF T, i BAr5E
EIRAEOKBEERB LI OKILa v 7 2 o A Ra A—F — JERGHE, MU RS
L OEN CO, IR 2 YA B A BOIE TS E LT3R 1 DI G D i K &I (Fv/Fm)
Zruan 7 4V HERERE, KILBER L ORILBE 2 KLORE Y Bk Ttnth
WE LTz, Fio, kP 5E2REOMRE KEEZRE Lz, WAE ABA BERED-O,
SAUSE M E S OZEZ IR E DICRINE R Tl L%, B Res CHlfS w7,
Wi 7= BRAE WA BE A A & ) — )VIZIRIE L, WHEBIERE L LT d6-ABA Z A 7=, FRiE %8R
LCAY ) —VERIETFCHEELE, AX —/Lh
M 2957 V1 VS C~F Y &R L7214,
AKARZ 55 PEIC U CHERR =T /L CHhiH L. BRYERE 4y
BT, TE 10% A X — VAR UEARFhH C
HURE®L L 72 . ABA % LC-MS TH#r L7, 18 FIA
{LEEM DERIR ZET D=8, VIV H LD B

)9 mEER O %R

HA BOEE (umol m2 s1)
&

10
° B
0

ANTAHIEEIE RSAAEE RSMH

SR LV & FALOEIS TR L, PC gk ULFL ULHL

e hU A 0214g Qmmol) Z ANz T % BN YLALERSAADEDREHK
NaT 2R VT, VAN ADR EAT5E42REE S R

DHUVNEIA N T A TEEREEERA LT, M50 6

2T 15mL OUE a2 T FICEAL TR Y 8RN 0% 1 REER O %8R

0.7 A

12 BCo, %4 S 17, BCo, WUER U 7= (B & A 4LPR

Ok z=Y 7V 7L, MR L7, Zhaeik 0s |
L LT BC ZERMRL (atom%) ZIE L7, 04 -
AR TIX Y AT LB IR b T A HOEDF % 03 1
GARBITRT LN, FORTFREIZIATLLY 2

LA RTAHOIE D WX o7, BIHLEE T Tl >

Fv/Fm

0.0 -

A NTATONARGEE LY VT B EEAR TR - AN ANS R Ab0H |
feid, TEEERIC K DIRTANS o fzloh, Wl o A

o 12 YIWHALER K AL} AR VR
KT TH -7 (01D, Bokpkcip =% gud o n 7 7eREs

59, YLHLED B ANTAHD Fv/Fm DNiEh-o
2. A RNTATOFI N R —FI %)

15

BRENT ERALNE o7 (R12), VAT AL é . mENE O Hex
AT A ORI HEIBROREIRO O £

otz YAMHLEZARNTAHOWFHIZENT 8 ° h
b, MRKTIEERERICKT SHRREORE & Oxram‘amé'zggﬁé ARSAH
DI U7, BEOREL HIZABEE XY VT ALK LB L LA L
DHARANTATOHRELS, BB X KT IX 13. YNHLER FFAADRDRAD
A NTGAHDFBNE otz (R 13), EORH L b AR

19



ARNTAHORI AL E I X R TINT LD b RE <, HEERE IOV ABA O
AP X AR TR/ NS o Te, KALEEIL, EORMTITY AT L E R N T A FITEND
X722 o203, EOEMTIIA NI A TOFEREP-T-, EOERELHIZ, ANTAHTD
FEZED N T LAOKABEIE T L (K 13), #EKTIZA N A T L Y VT LDOR
BHEEIIR T L7222, 2O TREIZIA N TA TOHF N/ NS hoiz, LEOFERNS, i
TEX TIEA T A TNE YNV T KR THAEBGHEE DK T/ S Do 7o, KE kIR
DR E OEIE NI LT Z End . A ST A B0 EFRILED ~DIRIFITEL b &
Bz bhiz, £lo, AN TA FTITEOKILVELEN G <, LEEIC X0 BEOMMXHE KRN
BEFLTHRIBEZ S HERF L, ZREORENE o722 L, 510D DK DILE
WCBR LTS Lz S nT-,

VIOVHAOWNAE ABA BEIX, A T A HOFAIZ
Yotz (K14), YIVHLIZHRT, ARTA
O ABA BT 10 5 b Eho T, £2, HEFERTO
ARNTATD ABA REIZHZFEZR ORI Y HIK<
INHLERFRETH T, ZDOZENEH, KA L
AN EB L UNA ABA IZXT 5 A M T A HOAAL
J‘_E:%:@ﬁ:ﬁ é 75§{H§3\£ yjl/jj‘A 75) E O) ﬁ,ft}ig?%@iiz}:ﬁi@ ° -xﬁ»(ﬁéi}&ii ANSAHERE  RARSAH ASAH
;’f(&ﬂﬁ%c: E,gg‘ L‘/Cb N\ é & i%z‘_ %j/bf:o VIVH L R VYIH L _ (H:.#%) (HE3FRT)

T ARNTAFCEESNIE Y AT DO iy B VATLER S A 70 ABA
SEAREBAEEIC BCO MLEE A AT\, HEE LB 3 [RL

PEW) DB BT TR Z A LTfE R, Y VT L0 . e o
BA T A W NGRS N BC RS RIS

LFNFE—EThoz (K 15), £/, ANTA T ¥

18002 JLER % AUBE L 7= 55 41T 1, L B D FETIE 18C e

DEFRITFRD SN2 o7, LI -> T, HEEERE e ‘
T Y AH KERAREEAE TS 50lcmz T, B8 2AALEXESAAORD T/
Z kT A H~ORACPEM DR HER S B 7=1017 B
TFEIZLDHWENEINLT S B2 N7,

ARNTAHOWEEZFRTE DRI D200 LK BEERFTH720, Ry b
D THOKS A B A (FEEE K 21-27%) . F98EK (TS K 15-21%) . Hiz
X (HEEAKE 12-18%) , SRR (HHEE KL 9-15%) @ 4 BefElz oy, BRGS0
ANTATEINTLAOEBIZRIFTHELZRE L, TOME, A NI THERE L 1
HLIBALEIZ 0 YV AR EITIRT U, 99828 X (BHEE K 15-21%) TR T2
HBbREDoTz, PFHEXTIE, ANTA TEREICEL D VT LOEOTMEOK T I
LRI L [REE Ch - 7oy, RB L OEOHMEOIKR TN RE holz, JHHREK TR b
FTA T DEENRKE DT Z LM AHLOAEFMHNCER LI EEZ N,

15

BEHR O#RK

10

ABAREE (ugg?)

2) JEIR[EIY T D FEFEFRR

INETIC, A= ASERIFTER D OFBIC LY | FERTRF BRI CH 5 7 42—
L7 Mo BRI BT, BEOREICTAKZ B DKM O T, R N7 A HhkE
WS ND Z EBRALMN LT, Eio, BRMESTIE, REHC X 28K DM E2@ T
Te BRI £ D 2 b T A DRFEBRBE RIS O TORGEEZAT > 7o, BAKHEI & HHT
PR REOF IR E M 2 FBAA DTS Z LT, BEMBTORA b T A HEEOHH &
JVH BULR ORI A R LTz,

20



S PR ORIMIZ, e B OB GO E DIEANREIR A ST A TT
R E LT, LRI DREIN TS, A—F U DIEFERTH D VLT LTHONTIEL,
TTIZEENDA N T4 TEPIESFEEZFREE L TC0WD, L, A NI A TMEZHmET
EHNOBIEHIZHRERRENE B I B, HD A NT A TEROHPIZITTE EOF ST
PERERE 2 220 C & DEENE EN DR H D, EERICA—F U OREZMGZIZB N TH,
Hagqiga <> Arfa Gadamak &\ 72455014 VL 1 AW FEOFEL B C, o shFE O B35 & ik
LTHRNWEDOD, A NTATOFREEZHERLTND, LVEZI DA T A FEIRIZH L
TREL TR 2R3 EMFEEZ 557201213, 28O A T A TIRGIHEERE % R o
EMENALETHY , EPIEOBEERERE Lo 2P OB BRIINEATH D, F
o, A= ~OEABED N TND A RIZONTIEL, A—F V[ENORBERY CTHliE
DHESN TN EbH D, HERFEOREDRICA N7 A TERFME~DOBEIXI S
TWighrole, ZDID, AT A T~ORER UIZHEREZEANT 5 2 E~DEHZIE S
T BHIT, BIHBREE T ORI TR R IR, R AR R T A Z LN ETh o7z, L
Lo FENG, RRETIE, YATLABIOA X EXRIT, A N T A TEGUHESFEOSEYK
1T 2T,

1) HESEA R 4 SFEA W= TR >~ FikBR

A=K OHELEPERG L FE Td L Kostil, Kosti2, -
Warda, Umgar %~ 0, 1, 2, 4, 8, 16 mg DA T A 1 'i::::
HHFZRA LRy PTRIE LI, ARTATD ] ‘

HHEFEUT Kostil, Kosti2 36 £ O Warda TZ% <, Umgar | j '

THlpnolz, ANTATOFRENEL)-T- 3 G

T, ANTATEORy Mg LT, AT A

HHEDR Y b TA 3 B ENSIRKRE KT LE Ot oz weds umpr
(X 16) o F#lZ. Warda OHL EEFWEN, A N7 H16. WESBOR S A HADRHE
ATHEDORY MZBWT, ANTA HTEDKR Y FD
293%ICETIRTFLIZZ EMD, ZOMMEITA T A HWEEZZITRoTWIEEEZ BT,
—HANTATOFENDIR) -T2 Ungar 13, A F#Ml B EOIKT b0 7o 7- (X
16) . ULboZ &b, #HERFEOHIT, A T A HEZMEIZOWTRERZE NS DH Z &
R LT-, Z OfERIIFEF ORMT Th D A — & VEEMZERE (ARC) LIEF L., ¥V
NHEARLI Ly NOBRBRLTARIZONTH, ANTAT~DIEEEBETIHLEND D
ZlEMR LI, £, BEOA N T A THERAREZRE LTEARBRIZEB VT, 16mg O
T ZRBALIESGAIZOR, ETOME~DA NTA TOFEPKERTEI b, L
HBOBR Y FNRBRIZEBITDHDA N T A4 THETRAESL 16 mg IZFXE LT,

1Ry BI=Y DEYE (g)
8 8 8

-
1)

2) AV rrEHNEA RS2 BEO—RAT ) —=2 7
—RAZ V== 7L LTEEOMEEZ WS35, HER
RBRBEDIL D D& OB EZ T WIEEREE T CORME T4
DENTHDH, KRETIE, 77 AF v 7 vy—L, vy vy
—b. BT AR TIER L7274 bry (BHES5) 2B
WELT-28 DA 25 fEiE, NILKSGENTHRE L, 947 1
0 LTI, BEORRICHEMETHA N T4 T E=a > b
0—/LTEX57-0, HEPOX NI A4 HHETFORE—ITERKT
LEEFROIZL DX ORBHLIFFTE 5,

FAV varEHWE—RAZ ) —= 72, ER L= A
— X OHELE 4 W, 77 U AEEAS~OBEARYRES TV D
NERICAI18 ftffi & = DHl 4 fhFl, HARTERORER 24 fbfE, 2 b
TAT~DIEEPEEORILTHE SN TWD HAR &
Kasalath &t 52 fhfEZ2 AV =, A M7 A T OFARIILIRE

BEE5. 54V kEY

21



D 1.3%7>5, NERICAI8 D 63.3%F ThuflfilEN MR INTc, ZHE TITA M T4 Tt
PEEREINTVDHARE~DOA N T A TEHEAERILS3% ThoTe, BAFELV LA NT A
FZHFESTICL Do T2 FE N 9 SWFEFEE LTz, 2D 5 6, 7 7 U W& ETORE % Rite
(2B & 4172 NERICAS & NERICA13, A—X > OHELEFE TdH 5 Umgar &, A—H D3k
BEBRBEICHEIL LT A N 74 TP OB & LTtk L7, Fo, BB T o thig
WCHWD T2, b A NI A TITFHFESNRT ) o7 NERICAIS %, A N T A TREEZMED
fEAl SRR & Ll L7z, 52 ShFEH 39 B HIZ A b T A AHPEA E - 72 NERICA4 (%,
B ABRETEELINEL T 2 & CEEODETHRAENTEY . JICA Z—& - OfufE
ERIEH THHEHEN TWAHETHD Z 003 & iR & Uiz, Z US|
fil L CHAREZ GO 6 fhfiz HWT, B TDOR N7 A THRFIHRH 21T > 72,

3) Ay FMRBRIZEHIT S 6 DR b7 A HRHUE:

Ay FRBRIT, BARE T C, TEICRBATOIA NI A THE &2 —EIC L TR O
gz TE5 Ay b3d D, THHICA N T A HHETE 0 £7215 16 mg iIRA L, —KA
7V —=2 7K LT 6 AR LT,

FAY hrr Ry MEEHCEIT S, 6 DR R S
T A TERPEOFHIE—& L= (K 17) , T7b b, ¥ |
“RAY V==V T TARTA B LRl S 8 mam
7z Umgar, NERICAS 33 X U'NERIACI3 [E, 1Ky b § ©] = e T
bizh DA ST A FHFHRTNEN, EEHRE % L) e
WUERKIETO, 05 BEUO 25 IC8E-~7=, 2 R L

SiX. A NT A AEPESFE L HEOH D B AR % 30 @ %

47 Lol a T4 THERTHH- T, — 7, Rasan

A N T A FEEZVE LRI S 4u72 NERICALS DK v b 17. Ky FRBRTOR bS5 4 HHFH
MO KT I3EEDA ST A HNREE LT, £7-.

NERICA4 CTlX 6. 7RO A s T A ARHEFE LT, £72.6 KIETE Z 72> T-ARRKEBRICHB W T,
1 ERTHA NI A HNHIE LR Y b, NERICA4 & NERICAIS T 6, HAM L
NERICA13 C 5, NERICAS T2, Umgar £ 0 Th o7z, L EDOFEREN S Umgar & NERICAS
NTA borBIORy MVilBRZBEL TLEE LA T A TEPMEZ2 R L S HBrcx
5

4) BRI T D 6 MFED AR KT A THRHUE
Ay MR & FERD 6 fhflEZz WS RERIZI W T, KR X 7 A TRk %
L7, BASERBR T, HEPOR NI A AEFEEN—ETIE Wz, A rOFMEIL
IZ1mg DA TA TS ZIRA L, IO, A T A DIHERORWEIBICBWT Y
R AT T2,
Umgar, NERICAS5, NERICA13, NERICA4 33 LY ®1-m necus
NERICAI8 @, 10 KkH 7= DA+ 7 A HHIFEHITZ
NI 2, 2, 4.7, 135, 133 (2L (X 18) o

NERICA4

N
=3

=B S

108BHY DR
&

Li=so> T, MBRBRICHNTEH, F4 Y havk e

Ay FRBRTEZ S NN ENBBLRER  § | e

&iulz, —J7, ZHE T NERICA4 X° NERICAIS & : g
AR P T A R N B = = SN

[} 30 60 90 120

TZHARE T, 10 Bkd720 DR b T A T HIFHKR Auaen
183 12 L, WEBRORE RO 135 b & 18. EBSRBTOR M54 HHESK
U ST S LT,

22



AXOMEERLLOEERIZCOWVTX, A M T A HIZ
ZAEENIZ <V Umgar, NERICAS 3 LU NERICA13
TANIATDOEIZ LD EZRNVIR A NTAT
W24 & 40770V NERICA4, NERICAL8 3L OVH A
ECIL. A T A TVEYEBSZIZB N TREE T L

(1% 19) , %1 Umgar %, NERICAS 35 & OV NERICA13
L TRV AEENEE R L, A T A T O E ’
WD BT A N T A HOHROENELS CTHE: LT
NERICA4 [ZILi 2 FEB L OXERE Th o7,
FAZIIR S 2203, Umgar & NERICA4 (3510 [5G FRER T 6 bhlc &2 U, il S FlE oo I & 1 X [H]
MThDHEDREREZETND, LR T, A—F U OBRETFT THEWINRERE HWA T
A FTERPIEZ 3R & L C Umgar 3%k L7-,

NERICAS 1%, Umgar &2 LINEMENL D OO, BIFHE KN 52 B &0 ) A
fnf T o 72 (Umgar 1391 B & FleAE)  FAEMIL NERICA SO BREAED —>THY |
R/ OO R E 7 Ml C O FERRA B I IT A AR BE Th D, Lizdi-> T, Ry A b7 A
HTHHTESLAE & L C NERICAS & BB EEEIR TH 5,

A RMFEDA ST A H~DISEIL, BREEFISNETDE, T4V vry Ry b,
G CRIBROFHEAE RGO, ZOZ EiX, T4 Y Fa U AERA T A TR
BEICAHTHA Z L&, BRI REIOCERETHS Z ERREINTEY,
BiBRICB T 2R KT DT 44 HCThHoT2, £72. BAKBOLEEFIL, AT HTOH
EIZEAD LT, o MmfElzg > Tz (K 19) o BSGRERIZE T2 AARFOHKNWA M A
TTRFMEZ, FHIERBR 21T > I BRI OB L Z T TR ThH L Al & 5, L7zdi-> T,
AFECTLE LIZA b7 A FHPEZ R L7 Umgar & NERICAS &, BREZIC X - CTIdHkHL
PEZ RS IRWATREMER D Z LD, RARDERE T TORENLETH D,

On
o Ex

AFREMR (g m?)
s o o B
8 8 8 8

N
2
38

+ - + - P + -
Umgar  NERIAS NERICA13 NERICA4 NERICA1S EIAHF

19. BSHBRTOS 1 6 REDIZYE

5) RO A NT A HFETHEIEN Ungar & NERICAS O A kT A THNGUEIC RAF 2

A T A FEFIWEDFT2 D5 NERICA4, NERICAS, )
NERICA13 3 X T Umgar Z# HHWTAR v FakBRA 1T - m 1
2o A b TA TRETHIEN 0.84, 1.69, 2.53 seeds cm™ ]
(0.84 seed cm™> 723 1 Ry FH7-V 16 mg DFETIEA m "I‘| ]
EICHY) L5 ko Icfi+F%2 HIEICBA L,

AT A HHETEEE 0.84, 1.69, 2.53 seeds cm™
THIE L7~ L %, NERICA4 & NERICAI3 TiE 1.69 ]
seeeds cm™ DFET-EETA N T A HOHFEHI R K 10
otm (K20 ., LENR-T, ANTA HETHE o] ]

% 253 seedsem™ LA EICERE LT, lishfE~D & K B aronsmek e

T A T OFAEDNEEINT D A REMEIIR < ARERR I+ 2. EHRMICRHTBR FSA HBFHE
ICRWEFEELZ S A TWEEE 25, TEFOR - DRE

7 A HRRFBER OB AR b T A A N

L7 2B & LT, A N T A THFELKDHEIMIFEN A b T A TEEFOFEA KX
7252, BIOMMEEOKEDRIH SILA N T A H~DFEKGOMIED Z & NEZ
Hi1%, Umgar & NERICAS TiE, FEFEEICL LT, A NI TOHFHTIEETH
S72 (% 20), Lo T, HEDO R N T A HHEFHENEI L7354 H . Ungar & NERICAS
LA 7 A THRUEEH#ER 92 2 LD HERR ST,

1R SIYDRNSIH
°

Umgar NERICAS

6) HKDHEI DA KT A FFETIZX%T % Umgar & NERICAS O A T A FHHLE

bk 5 SOEBRIZET, YIVTLIHFELIEZANTATNOERRLTZ Y )V AHED
ANTA TR EHEA LIz, REBRTIE, A XBLOILy MEEOR NT A T HH
WT, A Y b 3T Ungar & NERICAS ~DFHAEREFAMN L 72,

23



VLI LHRD A N T A FT O Umgar (2T 5 A E

35

EIR 62% THDHDIZK LT, A RHKDA T AT | Bumear

T 11.0%TH-7= (K 21) ., Ty FHEEDOA K g 22: [ NERICAS

T4 HO Umgar (T 2 AR 27.0%Ic#E L7, §

NERICAS (ZXF L THHKDORRD A NT A T gﬁ,

33%~273% L KW LTz, Lo, HRORRD L b

A N T A ATk LT, Umgar & NERICAS 23T 5

PHEIRSIRWNEER LD EEZ LN, ZOZ LI, v AR
BHUE S ORI H T > THRA RBRO A N T A ATERLERNS A OB
;A - 2 NL=IE< B! X )~ [5] 1B

7) VNT ADERY

ZHETIZA b T A TG MIEO RS FREAED BT E T2 Y AT AITHOW T,
BEAF O LT T 5 Haqgiqa X° Arfa Gadamak % L[R5 MfE 218k 55 Z LT TE Do
oo 2T, PO 272 Y — R LR HBIEERZEETHZ L2 HIEL, YA LT
FREFAERE 90 R A A —F VHEICIUE LT, Try =2 METIHRY, A= RGeS 3
HALTLEWMZFR AL T, A NT A T L Ol #T (pre-attachment) 35 L OVEZ fill
(post-attachment) DRHIMEIC KB L Tk & Hi T 5,

24



6 EmEIC X DA N T A HREITIE. wak§4ﬁ%%%%®ﬁ&%f S*F 5 ek
DERBE~DOWINECYLFEY) O W % BT R F OIS BT 2 1EMEB L O EZ R E T
HZENEETHDH, KRETIE, A— 5/%%1&0)@%1&_@“@“6 EHIRE SN AT,

by b, v, BV IUEHWT, WEICLD A N T4 TR ERE LT, 72,
A—HUENTERY A N TA BWENRL 2T Z— L 7N THREZITV., B CTORIEIC
MR ANDVER ZRE LTz, S DI, BrioefwlEE IR IEEM & LCoORMEZ B L T,
FTAT 2T P20V FaEE AT L, AN T A TR EE BN SRS A
1To7.

1) EEIC X DA b T A B ROMHE

FERES BT, 3 B ORERBR AT o7, Al o
YED 2 FERNC, Y IVH L=V VT I, AKBE-AREE. IKEA-
YN A REE-T~ K-S IRBE-e =D U
M-I vy b, Av-dv, S HHS ewU Y
;b= U by b2 by O TFEEOEMSZTTO, ®
3HEARATORTY AN LERIE LI, ARTAH 57 ||||| 1
IS & DR QR B ES LY AT AOAH L “§ ¢ 28 FRE P
I RATAE L, YT LOHELRRT S Z LT, A FELEFLSES &
A THERIIEECED L (K22) . ¥, + tropsequence

B 200g ICEINDA DT A TIFHIUL, TATL S gy s s 54 AIHDR
ﬁﬁ% 3K 350 THHDIZHR LT, W%%lﬁﬁot

BT 170 1T U, VIV A2 2 4R/ 72355 5 121X 100 LR IZ o7 2 20 b

@I@@@%ﬁf% ET\i%¢@2h74ﬁ@%&ﬁ@%M%mﬁ?é@%ﬁ%ék
EZOND, ARNTATOFENBDHZ ETINHTLODAEFTBIONE L ELZZ &
O, WECEDA N TATHRN A=K THRETHD Z ENEIES Tz, ANTAHN
P RIE, KB, I~ ¥4 e~v U by bOMT, FERERITIRON )
ST S, BSRBROME R D OB TIEMmIEICHA AN DTEM Z I ET 5 Z & I3EL
A

Striga emergence (90 DAS)
-

2) BEFEHBIT S I~ — VL AllEER
xk74w%$w%kﬁw& LZINTIE I~ D
BEEAMTHOR TS Z &2 b BRI AN D 1EY
ELTIa~ERMH Lz, BEAFEEORIE (2013 4F)
WA — VL 7MOEFEGEZEY B, I~<-YLh
LERIEIC L D A N T A AP0 5h 5 % Bt [ 35 C e
T 5B A2 BHAE LTz, A—& o OHfESE = < 5L FE Bromo
LA T A TP FE Arfa Gadamak % [B35 D 245
ﬁ‘f)j‘jai* L7z (BE6) , #kbutihfE Afra Gadamak
CBHDA R T A HREE LT b D Yoy _——
BDA kT A FERREL THD - & iR Lz, TR AI—LINOIY—YLALE
= . Bromo IZNEFRIZ 4T L 200 kg ha'! LI 1= OFf frES
FHEEFEL-Z ED ﬁ%%ﬁ T RIEEDAIRE/R Z L 2D THER Lo, B A&4E
E@\VWﬁAEWEEZVJwﬁAﬁWE®%ﬁ%ﬁW\ﬁ%@ﬁ BWThaw-Y L
LRI LD A BT A Tk h S & fead Uiz,

3) o ZplmlER L ONEMEIEY & LT oY 97 ORFfi

VVIT DAFEHIR D 72 B3I by PEIEHB T O BIEATRETH D Z LIRS N D Y
YICER L, WfEOBRICHSGIC T EIAEND EEX SN DIEMRENFFOA ST A H
FlFFEFRBIE 2 TN 2720, T4 V=V 7 OEBREREN TN O AF LI

25



744 SFEZ 2 BRIFEE L. AR, 2. FEOREREYK
BTN BT, TS OELBE RS T O
T, BRI ORNCY > TN E kA, dlgfim v~
& A NT A TS DEEMAL VR EED Z &
MNTELY Y RS v FIEEHNT A NTA TR
FFRBR ATV, FEEFE | PR R L OWERER L
FE LI, YT OEMMICED ST, £, AT A
HFEFMN Y VH LI Uy MR BT,
TV ORIERER Y > T VISR N T A TFET D3
FEZICWER & FE T DR AR 2 & D3R
STz, A BT A HODIRN 3R DRI

ol ey

BEHE7. VILALEYH TORE

FERAFE S NG E. HEPTEEOR EEMTERWEF LI T A TREOEE
WAL AREMEDRN DD, £ 2T, WfEEH L L TTIEe< ., BIEEWE LToH 37 OF|
M REME DR 2 BRAE L7z, BSGOEEN RV EHIRE SN D1ES BV 6 ffiia ik
L, KBHEC KO ERIL T2 7 RBHEMO X b T A TRETRIFEMER KON A
PEAZFHA L, WIEEREmP-72Y 357 2 iz VT, Ay hBLUEETY VT L L
DIREEAT T L 2AH, A NTATOHFLEN I L (BET) . £/o. ZodH5 2
R EER LI &0 D, MmN A—F L OBRBEEMHICHEICTE 5 Z & bR L

77

26



R 7 1980 FARUBED A N T A HOPEIERIZEH L T, FTHoT, AR#EMICx LT
E BN VT AOPEBCRIZEAD 2N OO BER ZHERMT 52 N TEXDH, I BHIT,
EIEF N O 72 FatRE N D I A N T A HOMH & X O R EGT DL D0
DITENZIBIR L CE 2B ERTH D, —F. BEEDA ST A TBEBROH LWz
AT HICEE L BN BEENRET 256, BEEDOY A7 OB (RERFO MBI
X)), BEWERMOEE., FRtOoRKRNRIE EFRSLETH D, 7L, TT Lo TR
HEHTH LWEAICEE T 2 IEfE R E RO E L R OBERNERE L 725, ZOZ AKX
W2 LTI AN ORI T 2 E#HIT R <, BEF L GANCHEIMT TS5 Z L IERAETH
Do ZORT, HWEEFICE D HATHRH N OEAZ R UIEET 5 Z &id, FiRE
Th H MO EFEFSCHIRN ~DEIE R DTG E 725,

1) A RTA THEOILR & ZOER O
1980 FEARLIED A —Z NZBITF DA T A HEOIKIZE L T, K& IEZ=2>0HNK
WX LT 22N TE 5, Bk, Sl AOEIiNcX v 28 THD VIV LAPE
DECRIICHEE S N Z IO ERTH D (BORWER) ,, BRI, ARERCRIE &
WO T BRI A N T A FBLERIIR 2 W% R¥EF B L OMGORD ., BREOHHIL (77
TIATHE LT A N T A TFEFOIsHE - JEi) OHEMEES COJRBGEK (A ST A T+ O
JEHD) OERTHDH, YIVH LEFEOEMBILK &G EEO LA BEOKEIL., #ERED
WEIZK O INVTLOFEMD THDHANTA HORARBERT L L Lol

5 0E, RIRENIC AR S IR 2 BRI DR T 25— 5T, BEFFHRF O Magatk
DWEINTHK2 DT EICE#ET2HEHRTH S (BEFHER), $747bb, B¥EE
IFHEIAZ RIS D Z b e RERTDZ LMD, AT A BB SISO EEE
THNL ONOITEIMNEEFAFICL VBRI N TE 2, HlzX, Vvl LIFER O RS
\ZHE - - KR BEENFEPECIRTT D 2 IR SO ~DRALZE®R L, A T4
TR FIE - BINT 2 EHERNDO—2 Lo TG, BEBEITYIH LDEEDIREID
BENAZHRITHGL I EERRINT IO THD, £72. AN TA T E PAEETHRHERD Z
EIXEWEAEIRIZIR DM O TWD D, BEFILE ORI A EICEENAN RAD 5
BN CTOBEITIRY T 5 2 & &i#

I D, AL YATLMEGITIE 51 gamswspzms

EFI N2 oFH & LT,
VYIVHABBICAAETAAE Y Tl AR SDG/4F &

o

DI DALD BBINAOHERDZE ey (e, 525, Aob) 3200 | ssa
Fohd, 2Ok, HECHE
INAZELZ ENREREThHIT., 7= BRI (RIMILIE, BUSC- G, AR, ) | 2,287 41.6%

k 2%“75)% l\ ?4) ﬁ%ﬁ%o)yﬁk% =8 5,497 100
FHFHETHTH TH-> THEIRINT

SloThs (F122M),

[ s R U R I A B s R N o VAV 20,000 1.300
BB B EMNAE TRAEE S e M
PEDEBIRDILR TH ) (EFEMEIR) | et IRV A e &
B _OBERNOEELRD DR EAT D, g 10000 Ay | P s T
L<AT, TOEPEMERN, A N TA A sow \/ \] \I ;
BIMACRBELEBICLERTZ LN 5 L il
BEZDITECRESEEL WD, T2 8
DHANIATEHBRLTH Y VT LD

AEPEMEITREERICIIEE LRV O TH D, -

b X bR O RIERE IFF O B.HE—LIMD VNS LEEOHS

}E/@ & hﬁ“i %‘_) E E/‘j k [/ T ja D N % OD?‘T% 61 #H} : Misitry of Agriculture & Forests, General Administration of Planning &
U 2z 7 Eﬁ,l\ﬁzﬁ‘)‘g@b N : k %%?ﬁ k j— é o : Agric. Economics

27



DX O BRB L OITENED T T, VAT LOAEFERDOICT & ZEEOYERIT, B2
HAOKRERIETE VR FLITADEFICE DY 27 EREERORE O 25K 5, A
REIZIE, BB A N T A TBABRIC K DSOS EL Y &, VEETH > THIHEEN 2
DN AENBIREIND Z L85, 128 ZA N T A HOWEIRKOERIZRSELTH,
e E) 72 BLS A O DNMBERICEIR SN D Z L 1T/ b,

PLE, YNVTAEFEIZBIT DA NI A THEEOIRIZE LT =2>0HERKIZER L, £D
HEOHVREEBLRE LT, ZORR, BEFFOMIIMED T TREEZED Y X7 IR R
FDHEITED ., BINMREENLTE R A T A HBEERD T2 O HAT 0O A K EE L4
HZEIEHLNTH S,

— T, YNTEEAETHZEOENIE. ERLE L TOME. REIDOTE TOMRIE
IZ R DBHES, FEfE (FEITIKRES, TRIIESE) OCFEEM L L ToXDF %S
HHNZAETFICE D> TV T, YT Ax M BICEREET 5 2 & b F 72 KEEICIZ T
72, Lo T, AR AMMEEHELD VL H AEFENEE M SN 2 Lo/ b,
IO XD IRBEFEFRFE ORI T T, BN EE 2 VLB L3 5 @il S s
LM LD, BN BB T D U X — U DO RFEFEER E T2, BRELFIS L
FHEEE WD Z EOREEMFE L TV TH, ZOTOOREITRIRSN2NDTH S,
Dbz ix, A NTA THBROFHEMOEANEZKD LT, BEFITET D RFMNH
FIOBENEENORAIRK THDH I EEWT 5, 2O E~ORGE R LIZ, Friifos
BHIIEMOE ETH D, L0 TS OMEBER XN ED VIR Fizdh > T,
FLEEE A B N8 ABERE A KT D LD Ml % IR T DR AT O MERH D, 2D L H 7
MRS D, WRICEHERER ORE L WREE 2R L LTl a2 b7 4 HBEBREA
DENEHT D217 9,
ek, BT, FWRARICER L THEL EOY X7 EEENTHOIL TS Z EH B
20, BlzIE, A RNTATMEOH DL EFEIZEI LT, FFS IZBIL TR WEEED
WIRIL TEZTAFTEL0EL RN, | TBEIX, AFTERV, ] R/ EN, | %
RN OREMER S D Tholz, —FH, BHHO 77 02T KL Lb—v g >
X, MUREICE T H D L OO EDERNHELND, FHFFORICHE LT, BIAERE
LLTEZRSNLAHLRSTWS, LEN- T, Bridiiic B4 25 Efe /2 iR ig & 28k 2 2
EFHNCEER T 5 2 &N ETH Y | BEFHFLFSS M D [HFMIEERBIXERE L 2 5.,

2) #ilcle A b7 A FREBREAN OB AT 5t
— MR EEF ORE| L ARV E A E LT —
BT Ie A N T A TR DB S IVEEE N2
DEAER LT DIC—EDOERPENDLEE . Lotk
BEFICLDDEAZRET IXRIIFEDH THL L5
26D, ZOZEDFEFEZMERY#AE (B10
£, M 204) MhHRRE (F2, BES),
MEEEEICER LI-0lX, 2 emisRIC X
LwA a7y AT UR (DRERE) ZFHTED e
DIE, LMEEFEDMMET 2 7 — 7 OWRKEIZIR  FES. XHRXE~OMIMYAEAR
BNTWAHETHD, F—TL L TEDOHERED
EHEZHEET LI Z 2L, kEBEES I~ I n

x2. HERYRERREOME

77A T AERUBT DD EBAEL 2B, BWER T

DA TIE, BB TH D LMERIEE 20 A, 14

g~ ATy Ay AERRS S ERE LT S COER | :

Wo, Hix OFEBND BIRER tBE L 2T 52 SN - 0

LIRTEARVBRICENT, R REFORGmE : .

FRE 1D T BB IEIR A O, o 2 0
B AR —F L ONRBUER OB R OBIRS  _F 20 10

28



BBV IC IR D & | R O HENITEANICET 5
BRROESERETDHDZENREENLTHD, 2D
ZEE A= O/ FIZET D O DFFEIC
BT 2, T72bb, F—0REIX, HHFETHLH
PHEREETNFHERE2EROFELLOERTHL I NVT
LOWMARICEEEZRA I Z L THD, LER->T, B
BERITZO ) A7 BB X R EEER OZ Tk
LTRSS 0 —F T YK DA AT S |
VBN B B, ] s -

B ORI LC, M TR g o P MR
DEEMEEITPHEERICH L TUMREETH LT
D, EPEM OB SOWASVEY DHEE & o T2 HHIUSHE D 1] A~V FHI T kT 5D Bk
EEVMAMICH S ZETHD (K 24), 2D LiE, FEOTTHEDOES - BHEB IO
FIRE O B & OMEECEEEHAZHY L TRV HAEDOMNERITEmWNZ & LERT 5,

BEORMIT, KMEEEEITH COBMOKREBHEAZRDMBICEEREZITWED Z &
Thb, ZOZLE, FOFEBIOLER LI-~A 707 74 F 2 AOFHAREM: %2 5
K& LT, FriEiroBENCEDLL LMEREEDV AV ZRNOGE S EIjET 2 LN TE
Do B, BEESCEL L L LT HRFIEENC W CHE B CHABRBI M Thiu T
BHe ZDT &Y, MEEIEE DALY O RREEOH AN & BT B B o0 ERE 2 K 5 7
MIZERT 5,

FEAMTOEAIZEE L Cid, @, —OOFEOEMANEET S, —oik, FETEEA
THIODOBEOTERERN Th 5, LMEEEFTIIWRMBEEZER TS Z L2k, HEkE
OEH (B Z251&3%0F, HHIMEAICKE L R 5B SREE OV Z T 2 b
MWTED, b2k, FHEORICET L2V A7 L LTOEHATHY, BEFDY X
7 [FIREMEANICEE S < BBUC L 0 2 OKETEE TS, ZO/RIZHONT, HFETHL Bk
AT L TR ORBERBENS/ NS W LE, VA7 BERNNESNWD LA ERT
Do Flo, BEMHEOTERERD VY NVH MEROBFLED/NI N LX) A7 [BEEEEZ KT
XD, IO LITLMRERDO D AT AWM ERD D B3P ZAHHIN OZ R % 5
OHDTHD,

DLEEXD ., M EEEE A ST A TRRICEED 2 5 2 & otk 2% 35729
AV H—=T A AL LTHEK « KETDHEHIDROLE V2D TH D, BEIC, Btk
JEEF A x5 & L C Water Harvesting D% D7D 7 vy =7 MRFEfEIN T\ 5, BIR
FINCIE, X —L MBI D 6 DOLMREEF OBIFERMICRT LT, N7 7 ¥ — L5
M7 2 7 DOEADTDORERTHON TS, BMRIT. Z O E B OO RERE IR
MT 5720 Cid7el, A —2 %M LB LN OREEN O OEES TR ELEE
LTW5, HEEEIZY - TL, BABENEE - BREZH- TS, ZOFEEDILE
WX VB DERNAREL 720 . 2o, ROMBE~OBMEMIR L 25D THD, ZDEH
IRREORBENAREL oo T2DIE, FiTm B AD Y AT B BEFENAEL D D)
H5THDH,

29



PR 8 FFS Z AT 1= 7 3V e —@# DOWFFED practical arm & U CHIREICALEAT T,
FR - HEROBEBIONEO L L THIEESETE,

1) FARkORES

2 =K ENTHRICA N T A THEENB LW
X — L 7 M % FFS OBk E Lz, HH—L 7
MIFART B Y =7 PR EE LS VY — LN D
HCS KX EHEN TR . TX— L 7Nl R & &
< BIRFE % & TR O EE TR RS O 2 2 - T
Wi, B AT O A m B (Local Management
Committee) Z #lffk L. ZEICIIH X — L 7 MREED
W K 7 KO BERR R D —4 35 ARC X5
T EERELZ, FOAFIZ, FFS OFEBEOEE 21T
RO Ty )T — L L CEREERE . B BH9. J7VUTF—4—HE
T UNEDHYHE & LT ARC AR 238F L=,
FFS B L OB RES OIEE NG ENIETOM, 772 ) T—F —#HBOFT —ZIUE L
— =V TERITD (BE9) | 77 v ) T — T — ZIEH S FE ORI 21T -7,
IEENCE e b T 7 X — BB, B, 4 — bNg | BEEM. T2 M EoA L EH
AT 72572, 29 LTI FEEFEON FFS, BoRFEY & bICHRESE 5 Z LN T 7=, Local
Management Committee 0O A > /3N—|%, EFBIRC AN FRENC LD 2012 45 2013 20
T4 AN 3 ADRLRMR LD, A—=F AR EE 2 I BEIFR ORERFIC R Eh L 7=,

2) FFS O B

HHA— L 7T, 2011, 2012, 2013, 2014 F(ZF i
6, 4, 5. SOY A NTFFS ZiE® Lz, 1 b
DOFPUIT, A T A THEORE, BNEFORE
b, YTy T —H—DELE, TI7EADL
XTI EEEE L CRE L, £, KMEoshn®g
RN D 2 Mtk b 884R L 7=, 4 FFS (213 30 4 F2
EOBRNMEE 72 (BHE 10) , #EOHRLRLT, OF
LB REGOEREESINE & ILFETITY Z &1
X0 FEHORE bR LTz, BEFOFRE AN &R L
T H AT DOZENBFE I/ D A N T A BRI Y v
7 LYLFERFHA 21X Farmer's day <° Harvest day & 44 -31)
TATEZBME L, MOHERO BROMRFCITBHEREE [T THRORIEE2T/eoT-, 2
S OITEIIFFIC, A, ARC 3B X OVRREE S ORIRKE & B R A2 1T 5 HEE
BAETH Y, IBEBEZENH N 25T D120 O, Lt EEEOREREDE
RE.FFS OB VX 2T A0OH Y Hieaigm LT, R —#HOMRZ 7Ly b
IZFEEOTHAR LTz, 25 DB DOFER FFS OIFENIA—F ENTHIEH S TEY,
2= B B EE B DB A A 2011 SEDIEREIN D = & 7 K R B2 T T,
Fo, IEENCERME AR L7z 2 DD ER1T(Bank of Sudan 35 & O Sudanese Agricultural Bank)7)> 5
bR e A EE LT,

3) BT — X OIE

ARC BAEDOWINZ LV, A NFATHEFER, Y AT AFRENEE W o T2 AR 2T —#
DHIHT, LEEKGOME L 72 & ORVEN 72T — 2 ODIEEEIT - T2, B OBIES LT H
ARNFFREDEE L, ERONEZE L THIROBIRIZSE D7z, —F., ARC BEEDOA N F
A TS O — I HOW T ORBIBE N ITIEF ICEm < . BARMMRAEE RS L b Eho
oo ZTHOOIFEENC XV | FERBRMRED 600 mm X 0 D722V HUI ISR U7 HHC X D HEKE:

30



WOBIENBEES Tz, — 7. BN WU T, IEERCEREAZ O 7= B5RRIEN A
&ﬂ]?&)of\:o

(2) A0 Z—=r3= b~ DEINBER DRI

A= B TIRRER I OB AN TV elod, RO & L LT, £ b &iE M
TOWIEDEIRITFESL SN TW oo, AR T LA —F MOBELIT, BB
DIREEWIEEDBFRICERDH o7z, A—F AUDOELZITIE > THEMAEA S A AWM
7> 5 B R S AUT- A X ORE A BLIRREARAT BT . @70 F /B AT B, OB 2o Bl
@BRBTEHHIEINT . ORDBLIIEII AT E %,

OH 4 4= BRAR REFRHT £ 0T

R ERFHOFHIZ. A N TIATOEAICLAEEEOE LA T - DD
flr& LT, 2011 412 SUST TRRAA S 7z, BERRRFHIZEZ XS A, MERZ v 237217
THIENT T T A8 RMTEHER THDHZ b, HFEER L OENBEDIFED L & T
ZL DOFAEBHHAL TS, BT —HOGEM-OMEDOHRREDA T F 2 ZAFM G E
HLTWA,

A A—H— JEREE TR OXKAUSE ZRE T 25 & LT, 2011 £ LTV 2012 FIC
HEAINTZ, BARANEMZEN, BE, SUST OHE, HINRE H 25 WX FHEICHER HEET
— BT B AL, VY DEICLDKILHEORE L, A A—F =l 5% f=
VHET B ABIOEBEE N L DW—EE T 2 L ARk S, IR TRIE T
THZEND, A—F 2 ANWFIEE ORICKALOBE 2 HEE T 5 8N Es L=,

N B T E RS FEMEE ) D FIREH T A ORI E TE S 2EE & LT,
2010 FIZEA LTz, #7200 Tl <, FEIEE CA Z 7o) OB 7[R BEW) Az FE RE 2 I
ETEHHEME LT, BRAFEMMERHAESCEMIREICHEHFEZRE LI b o0, FEEE
ORBRTITFIHEN TR, R A—F =TT, BHEREBRLEEK T bN D72 A—
HANMUNFNZT20 5> TWAZ ENHBELTEZLNDS, MAEEFEECTHDL Z L0
5. A% OFHIZITREIZ R,

7 man 7 ¢ VaCEREE - KW OB FEMEICEEEB 59 A A EE A [ RS
WCHIET 22 ENTED 7 mr 7 4 LatEEIZHOW T, Bl L & b I Bk fl
WHEFEBE L, ZOZLIZED A—=F L TOT 4 —)b K LULD A RIE MR 2 7] 5E
Lo,

@45y 1 =W AT BT

Y=<V oA 7 T—  HTEMFIRICMADOH G CH DL —~ LY A 7 T — (GBIETHE
BESEE) (oW T, B CIE R RE e 2 W T BB e B0 38 217 - 72, &
HIZZ OMEIIEA 2B CIEHT 22 ENTELDOTEDIGHAIICOWT bk, FEH
iT-o7,

TERVKENIEE ) TP OFE 2 7235 THR S5 DNA <° RNA ORFE OB <0k
BT DIFEDOH BE MR T 272 OICHW D EBRIKENEEEICOWT, FEEE & b IC B E
DORFEEHWT=EEEIT-o 72,

Ok E o ATt

HPLC: >k H L7z SUST £k Bkt LT, B OB A G U, Y > 7 /LR 0O B FE
VR E 1T NIRRT D720 DMk, Btk 2R3 2720 OO E,
B OLRSFE, N2 FH AR o, £ D%, SUST IZE A S 417z HPLC OfEi{E 7o fl FiE 2
FRRIZHHCTHEE L7 ETHEZ L, SUST £k RI{a82 L7z, HPLC (3kk % 72 HRES I T
ARETH DN, MO EIN—TRNED L) RAEEHLL TWLIONLIFHEL, &
WS RE L, KRIRICHE CE 5 L9 I8 FmZ2 TR L7, £/, @M SUST %3
ML74m—7 vy 7HETHZLICLD, BIETENLDICONTHET HHESRM S R

31



STLAHZEICERE L, ffEICHBECTE S L) Ik B E2kET 7, ZOREE, SUST OBELHAF
e 7N HPLC 24T « Wil A N—F o U —7 L LTITA D K 91272 - 7=, SUST HiliikE 76
A =B NG ~DEA OAEE BIEFN M, 2~ T A T ORI H#E A 558 L, HPLC %
AW CHBUE T 2 H = Biid 52 LN TE T,

GLC : 2k H L7- SUST £k Bkt LT, EEOFEZFHHI L, Yo 7 /LA O B
VR L 1T NIRRT 272D DGR, DSzl 2R T 2720 OB HIEOKE,
B OLRSTFEE, KR FH A2 o, ZD%, SUST IZEA I GLC 289 £ <AFBIL T
WipinolzZ &b, GLC OfES T (AAR) 5B L., GLC OFffE L A v 7 v A0k
WZOWTHEE 22T TIRIG L CT& 2, £0%, SUST ZiffflL, REGOFEL A TF v
AHERTHEICED, GLC ZEEhESE 5 Z LIS LT, GLC 1344 7o RE NN AT 7]
HETH D, SUST IZBIT A58 7 V—7 DR ET HHELE oI E W &S 5 Z & T,
OIEN3EEEZZ Y v 7 TIUEHSRENTE D L) IR 2k B Lz, £7-. &
HIMIZ SUST 235 L 7+ v —7 v 7845 Z L2 L 0  BECEND I >N CTHET D
BESME LR -T2 LICEE L, MEICEETE 2 X ) ICkB a2 7=, TOREE,
SUST OEL#IAFZ72E 5 GLC oira /L —F U —27 & LTIT2 5 X 91272 57, SUST Heffhik
B A= NIFRE~OHEWROGIR BIEHICER, A T4 TIZEENDENRE .
GLC Z# AW THON T D 2 Blnd 5 Z & N TE 72, SUST A L/ \—03ERfgipdIC Z DOfIE (L
L7=HENTEH L 91T, GC & HPLC (oW TCHiF b Lz~ == 7V & ERk LA L7,
Fo. INSEBOTRINDHEMEFT & OMEEICONTH I THEE L, #khic
IINTHEE DS B3 2 IR 28 % 7=,

A=V I AREEID G L BRSO o o, FHEFR I 31T 2Btk 2 I %
TR ST 272010, REREZHRIRE O 282 R A7, P RT. KK
HESERZACH A CEEENSEASINTWD 72, WO ZEHBEICB W THIE L& To
AR OHI AN FIRE & 72 o 72,

@BREEFH AR

TREERI] 1K 535« SUST WD EERIEIG OBREARED 72, 2010 12, HARNTEFAZ & £l
TRE A X OABHM Z80 L T HEEKSOREEITo 7, Fo. 2013 FZIH L — L 7N
TITONTZEREGZICEB T, BT X2 L8RS EOEIN R 2 MR T 27D b M
L7z, JIEIE, X —L 7D ARCIED T TEY . HlfTESE LTV,

NRR b A =% — T =L 7MNOERBS T, HEEEOKTIZL D RAKDIRE R
W52 L2 AME LTREHIR AR LT 5, TR OHIE D=5 2014 4025~
hE A= =% L, Eiko L8KSHOWPER L I, 7 — XIS TR O
BEALPEDOFRINTIE N LT %, SUST OHAITIRE & & bITHRFEROE N~ =27 V2 L
feleh, Ao HICRBEIT 2,

LEBNERE - SUST N EBREIHZNIC 2011 FICKRBBIHEEE 2528 Lz, HANEE
& BT B S EIWNCIE T — & 2 W8 L. G SCERIF OBRBESAFOFBNCFIA L T 5,
MEFFSCARN P —DWER2EDA T T AFH L ESE L T 5,

THOK RS EHOK S OREIIICIE, Ry M HoBO#EKE L, RNy b FE»SHEH
SRR Z BT 5 HiEE TS, 2013 EICHEZAEE L) o PaRALE
FTHOK S BREEROEAN L= Z L2k 0, BINAEG e -T2, 18 ERD WS DR IERNK
WVE DOFHAC HIRIEIRE O EICFIH STV 5,

OMEBLAE

FTA Y bry 2011 FI NTRERERD SUST [TEA ST, HIEBREE T Cofg £ A
kA B Z M 2 E LTES LTz, A%, Y HL, I AXHEEDOA T A
THRPUERHl A A TN D, £, MBRORINBES /2T A4 ba iEaMHT 52 & T,
WSS OFEHERR N B S Z72 0 . A b T A WAL O A 7 BIEL N AT RIS 722

ST,

32



BERER B EOAETRIEDTZHIZ 2010 4E12 SUST ICEA Sz, YAV, hoER
V. BT U LN RAOEICHLHEHTE 720, < OMEERS I OEAENFIH LT
W5,

X /=T IV — BIENOHEEOAEE & IEMIEMICBINT 2 5 E LT 2011 4
BASINTZ, BARANEMENFHNBREICHERFEZEE L0 0, ZEORE I3 A
ENTWHRY, BARAEMEMEHL TRV, BEIO R LTI ZABEM L
LU ONATED A= AMBRFAET-DH > TWAZ ENEEE LTELZ NS, SilE
FRFETH DL LD, S%OFFITITREIZ 2,

HARMID S A —Z AN L ST HAFIic < T, 2o < i3y, Lrl, K7
nYx/ FaEELT, BARALHENRTHD AN T A HOEBEREIZE L TEL 2%A
o BIZIE, THETITHER LA T A HORET ORI ZEZ 1) THEERITHE > TV =238,
FER B CULHE « 4 - KL CHA T TR 2 ENndb D, KeimizLizA ALY
VN LT AR T D & Wik, SR E . TR EES, T
T—arORICHMENSWETNEINTE S, ZOFEXE2L>>, BRATANIAH
OFEFVRHATHREET, 220, HEICHLREETHHEREICHED LW ) AFICE Lz
WEEAAT LI LB TE 5, £o, FMEAKED 400 mm &0 0 HEHREEITEEA U
TWTh, K SN TOWARWKIE 40CEB 2 ML TE, EICHHET 5 2
CEIZHLEMENR2NE WD Z EIRZITETE S, TORETHLA NI A TOFELBIRD
VERF s — R B ffo CHFTEERN L2 TWAZ Eamy A2 ET5
ZEOHL SERET D, o, B COIRRERBUIBIGEE ., BREREY, RSk, R
EHREH, VEME L, W OREREDLZ ODBEREBETILERHY, A—F
D5k & B LIS TIIRARE CTh o 7=,

EBEIICM AT, WL, FEhi, e 28 DAt iz, 87—
SO 2 OFFFEE OHERR LA RETT 2T, BREAFHHAZEL TBAEWIEOH T,
BN & v 9 FREIX B A OB A2 R T S5, REMICIZZO®Y TH DL,
AN IILT LS AN A—Z LD BEWEENEA L T A DI Tlienz & ik
BRI L TR E 720, BCKICHE L T2 BUG LIz A v X3 —OHRZiE, 3B IEb & K0,
B SBFIZBN TS BRI ICICET 2. H2WIEENLL EOREIIREE 2Rk a2 H
LTWAEEND, HARME A= AT EICFEOHMEIC Y oo BT 5 Z &
MEZH¥TH D,

(3) FEOAE ST

BAREORIZE R EIE S 4 IR L TWAD T, T 2 TIFRHEEMH I LThE<
MESIT HNDME, B, AMBROBEEICOW T L 5,
AKNTABOREFIMEFWEERMETH D 2 & 1% 1940 FARIZHE SN TRV | 1966 £
BAIOIEVEE & LT strigol 283 A SN 72, 1976 4RI, BEBFHFELLE NI TAT 4 TN
Alan Johnson (Z X - THEE &, BEFERNIEEE G T 284 LM T VA SHAK S
A7z, Johnson MBI % 1BV 7=7%., 1980 4F{X Binne Zwanenburg 23S0 A AK « R S+,
Nijmegen-1 & AT 7AbE W& 4G LSRR 25N 2D X 5 & LI EHA b5 %
b & LM RO BT ED LS e 72, BARMIFZEREE DR AT 1990 0 1E
L0 A—=F IR FRFE D Babiker & HL[FEMFFEABRLA L, 1996 41T Zwanenburg DOHFFE=E
TREREDE DILFE LT, A ST A HOAEREE RGN LT MR R 53 Babiker & %8 2]
W E OACFDYEE Zwanenburg DL Z T RPN OART 0V =7 MDD Z LIZXD,
IE SN T D 40 F 2R T, HFICHEERT T HARBFHEIC L DM EFEMELBHER)S ATRE ©
HDHZERFEI L, ANREROTY A o L ERITHEN, xRS, KEARITTEN
Y U7, S E AR I IR KB RIS RO H D BEOIR A Z T 1o, FAEFSEIX
Babiker DX A2 2 B2 LoD, (W FAHEMETHENHY LI, 20X 512, <D
SMEOWHINTED . TAT 4 THEEINTHD 40 FE2R T, HIZ, BRFEFFEICL

33



HARNTAABBRORREM 2R 2 LN TE 2, MO RR DEROERNHEEIFEEEL H
FBLTERERSN T EREEY, BAR[IFEE 72T TR A= R IC b I S
TE7Z X, BRI E LTH RWICERO DR EE X TV D,

— 07, WERBERIIESEO HBZ SIRICE S WERH D | Fkx R R EMAG DY
WERP RO bID, ZORT, BEFEIFFER O L 5 IZHITMHROERE» 5 Tt
RFAEL R B LT ER AT O3 6. FillRIBROT A T4 TR TELZ &b
KEREBRE 2o 72, MERBITRFEMAO A X R o — LENT 21TV, T MR 1R 7
WCEENDIHEEZRH L, ZhnFEFEE L HICRHIIHDTH L, SHIZiE, 20RO
WMEMET D ERIERMH SND ZEERH L, N~ U YRBOEBMIZENTT T T
F—ARMHEINTZDIIRTa Y =7 FRHIOTTH D, (RFEELZRETXHDILED
ZETHAIN, ZOHMRIT, REEMEDIRICHTZRENZ R LT E LTELSLEDST
BND, £, FINIIRFAEMEEORFABIZOWTOHF LWVAIR, /YU~ A
EV I B LWAALZIFGED Y — VR 1325 = & C, FAEME ORI K& < Hikd
L EMFESILD, AFEOERE T, IREMIZEONTZ -~ /) X —BIZ O TOHRIT,
TN BIRERTHLAREE L H Y . 2 OBRE I AT 5 B H - ek % %
T2 L D, ZOBERE XK LUICHEMIRIZES W TRIFROMK T AR Z &
N6, Z OFEEOREYFER O 2R 2 m NI BB HRIVUL, B RREAIOFENE T2 8
HHEDL D L,

FRRD A N T A BEHIRIEITIEPUEEM OB TH 5, A Finflz ZHEE L, Bt
OB T Tz, BRIV Yy — LB (4 baih) 2—RkRAV ) —=v7 L
LERMEEOFEARBNEY Lie, RNy Mz kA7 ) —=07 BEERERER % 5ok
P E LT, SRS A—F IR L) L CiE 7z, SATREPS 1 & 4 10 7= HSpiit i
feli(Umgar) oM A ORIV 0 FE NERICAS A2 R L72 2 L IXKRE MR TH L, Zhv e
FUREC, —RAZ V== “RAZ ) —=2 7 L BASRBROFE RN L HBET S
ZEHERLUIEREIIREY, Ik, T4 e ARk A—F AIRFEE AL T
NS, BHOEL REHE A N TAH EOHMEEROMEBICHN LN TWDS, BHIC
i TE, ICHDOENILL , 220, BEEOFEWERZEALES SE-Z L TR
WFZEEBA 2 FIREIC L= 2 L ik, B2t i & L CTHRFETE 5,

A T A TBHRRIZET DA BFE &G T 5 DI FFS L BRI Th o7, A
LT O—>TH 5 I~ — VL H AglEX, MIEMN T TICH X — L 7N THEEE SN
TWDZENDLZITFANLNRT WHIETH -T2, BBRZIE LIRS L~V L OER
Bl L~V CHER LT, 7=, P VA AR, HEKRSEOEME B E U 1EH.
PREFZHAEDEDLZ LT, ANTATHENMITT LI L 2BMORE, HEE, 1T
BpEEH IR - R CE 22 &, BREN/H I LA N T A IR A HED 5 Tl & {F
Sl tBEZBIND, FEBEZ, FFS 8 L OEREGIL, A — VBUFCEEOIRITI D OBk
i LTI T\ D,

ANMERIZOWTIE, §5 (2) IZRETLHIT,
PP RENEREEZ T CEM L TV 5D JICA WHE=
— A [HWRED T D ORAEBLRR Z#15H L. ik
2225 FEDM, HFMEEZ - AT OSMSET
FRENT & B2 F P Sa ki, RERITA
— X TCEASNT MM EF-- T 7+ —T v 7%
1To72, EBIT, ISPSOLDE Y EDEY A
AT AREEF IT-oC& - (BE 1), A—4
VOIETFARLT LA EENOIEEEZ T 5D T / | |
F2 <, HINEDNHBOEMAZ T THEEICHT FEILA LS/ ARRETOEREY
HGHHE, ZORMND, BN XD A NIEH
SHE~A > RE@mD D7D, BIRRE &2 OBHOFEICEROR L S 25 S
HZENRUIEB 2T, Bl oML SDAROFEKETESE I/ n~ N7 T L%

34



g S E2 L0 ) EERIZE D, HFIEENTE T Z2BE L T THRDRDBEE Lol
Ayma~vw NI 7%, TOOTHEREBRLELTHLL I ZENTE T, EBEOEM T 1
7T LEfE L, BEPRBEEBITO~ =2 7 LV CEEREE LEAOERRZ?N 2
SHREZV, BALLEENADIEH S, AMBEL, BHEOBRBENIAN > T &
I, T T T ALK TR, MEPOITH 12T THnETZNnEBE LTS,

(4) Rl ay =7 & ol

ATzl MIBMLTWD AARRB LR —F U AMO—E O 1L, B AEIHR
BT U7« 77 U IR AR ZE CEARL 17— 19 5, 20—22 4F) L B eifrse st o
A CEA 171945, 20—22 ) THEFERFZEZ LT\ e, b ORE TIE, HAAN
W7eE DO TOMIEIB LD 7 v H — 3= F O BA~OPIIIFRETH > 7273, Kk
MEBELAMCHTFE COEZ X222 EIXTE o lz, FO70, ARAPHTFEIC
BWTHHERERSCHE L TS 5 2 SITRETIEH ~ 7228, MTEMBFZEIZ. B AN
REDOYR— NEBA - BROBRMRIETE Rholz, ZO XD BRI TR OET
N—vaEEs T, LR EHET S Z LR CH -T2, FDI T, SATREPS F
FETITHFEMD B RANHEET D720 O, HFEMLDNBEA SN Z S ITEE Th -
7o FRFEMNCHFFRRM AN S 2 & C BHIWETICIT A 2 EROENLNY . |
AR ZEE O FEETOEE S HIFICHED D Z LN TE e, BARAIBFIEE O FEEA ATHET
Holzl=, BN LTZEWM OME ARG T 7 ~OENR LT ozl & b,
7Yzl N OREEIIENL - T,

T, HEETOHERANDIFENIZOWTEH, HLODORNWAXF—LThoTe, K7y
=7 MRAELIRTIX, 7 7 BT REOFEE 2V HARMIFZEE 12 & > TA— X U BIZE R EREO
B, BTV OFRL, BxORFEETOEDNE, £2TEA—X BT —r3— MK
R I 55 rol, AFNREREEMOBAL, A—X L TlIh U ¥ —3— kR
R E S NEAT ANE RN H o7~ TSR L, ey r FClE, ERAAEAINR
TAN—DPREHINTZ, SHICHARANEBREENFEL, 2OT7 TV AZ 2 F & LTHEGE
DFFDLA—F U ADBREAENTZ, ZNH0BNT T, (51T 250 HiIcHR, 2—
X NWEE OITENO AR EAH T Z LICbEER L7,

HBHERY . SATREPS FEIT[EFRMLEMFFEOHEMEIZBI L TEN TR & FZErmnw7rr 7
L ThD,

35



(5) SHBMFFSNLNHE

A= SRR R AR B SN AN T AT FERE L, FIR P CTROEFSNTZFEZRETH
HZEITRFEARTBILRE DR TD, BEO, A—H VENTHEIEOERETHD, BIfE,
EEHBEANORNNGE X BE2ZITONDLIT, ANTAN EBREELA—X 2D Center of
Excellence [ZFREZZ T AHXBENNT M TOIN TS, FILHERINIVUL, 7= MET
#% D AR ENSRKDNCRESND,

B O RRIZ DWW TE, R DG H B E TR 2 TH D, LT IZZERENDE
BASOUE M N AT DN TR D, Fiz, RO #2 FZIEA~OF R BEEEOERS 21X 25 (2L
77

AR B AR IR A OB ICBIL T, FrRFA IR RIHEL QOB B EICESG RO T —#
AL THRY ., ER O HIRT ZZ T D, TGRSR E DS E MR A I HIET L
T, ATAERAE RSO LA MIFFL CQD, Fio, RIROFEFHTEDE DO EZE EH DU
IFIRE L7228 13 ., RAEAEMEEOF ERM A~ OBERZ R LS B 727210 Tl il Le s 2 LT
DANTATZ IR DALTFEITS A Tle, A% OREY) A PR 0 58 R oMW 5 = 7 i A1l oD BR 3
ICEBRT AN SN,

FRRHZ  EERENI LOWR Y MRBR IC B W TR B SN ANT A AT Bz~ 3 A 2 F)
L7 B BROZF TS IND, #4F DG Tld, A= U CIIA BG4 D EE N
HORREFEL TS, ZIHDEFITKIL Td, ANTA TG R AR O A— & AL R4
OFIHIE., AR ZFRH U2 AN A TR LB BIE MRS DI 725 Al EEER H D, FT-., 14
LW OFH L EFIEI/2E DD ANT A H R R AR DRI G TR EOWARNT A H B )
EFERINT=ZED D M ORI ZEAR A W2 ANT A T BR RO — 2> DR LU TR A A
NONDHZELEERFRE WL CThD, A CRIEII E brachygibbosum LIAMNTH HEEL 7354k
WDORIEDNEAT G . ZHE TICHESN TORWARN A B IHI S B2 A 13 5 RS
D ATREME DN D M WIFHEIL TN AT A H DA B ETEEEZ S EOREIL. WE D
HEDINEES D7D 5E T LTV SRZIFENE T LI5S ITI3SRAIB S IR e WS
Do

AR 3 M A AR R 2 B E A OB I L, /P~ A DAERBEREIZ DWW T
OOREDOI AT, 5%, 7T T A =AU | FFICA X F—BIOWTORLSIE
WA SNDZET, VU~ AT OIER SERREICT A ENRHRLEE 2 HID, /P~ A
U DER RO IR, IV~ AT LRIBEOR R AL S, ERBICELIALE YDA
IV == 7 SR IR DY B CED LTS, ERE~DER N —XUBIT 2L D L
FESIND, AR FF AR B IR 20 3 SR PSR AN L, B L 00 B 2R I8 A | BRSO RBUE ih fl
R B A DOEDIET, ZOBEBRIEDPHEINCEHDONDHTEN TIEI I, FEREIITHR 54 HE
EOME R IRICKEE T D2 enWiffsind,

AREA : TR T CANT AP ENELN LT DIRK D, KR Z WAL UM ABA
WXL TR BV H BT ARTANT AT ORI FACIZKWZ EIZER L TWAZEZBALMNIL
Too ZOZEIE, THEK G OEBITLDANT A TP E DR RIAD HZ LA R TNDZEND,
S ARITIB G~V TOEKEMTOABAL RS | ~ VT FI LD THEK S BB 5 1ED g et
EATHZETRRDICH BRSNS,

RS A— & OHERERERG RO h BRIV A T A HIRGIE AR O AT AL LT,
T Hh 8] 35 CORBE BRI TC, SRR, B, FEAR, VERE, BREAIRE A B bR A n7s
BEBR I IEDRRFIA A REIS 72 o7z, IDIT, BARDHPUEAD =X 2%4 O i fli 4 [FIRE 8k 9 52
EINTEIZTD | WH DR G E T, KR E LRI EE R OB HIFF SIS,
F, A R U722 8T, QTL fRNT ISR 3~ D4R H T Sl L sz ME AL FE O MERE L R D
TER DS IR SIS, FRIC, B L7 BLEnFED DB S 472 NERICA fhFEIIAZEL A S ThoH e
B2 570, NERICA SHHEM OIFIED ZER BN/ oTe 2RI RE W, PR B4+
AR AR B R 7ok EICED T4 N AR F I ED RENTZZET, T4 M %25 H
L7=&AER O SLFEREAR O A 7203 B A1 55k T b S 7= iR DR BIME A D = X LD RT3 T e
LHIREND,

(B

36



RE6 W H — L 7 M O—EOEF TIE, T~ EY NI LOERIELCIRAE N BIE T AT A A 5%t
RELTITOIVTODIERH LI /2 5 TND, I IR B T~ -V VT LDANTATT
PN B FHERENT-T20 . — D EFE T CODHEIROF A D B F IR 22 ]
Helc/enT-, F-. TPl 4, e~ SLvh AKEE VIV H AOFREAR IR
ANDZETANTA T LD INH SN D E AR TET-ZED b, BFEOIEMEROREIZZ
2L 25T 2N TE, B~ ARMEY O 71342 h B BB E A TOMRK # L A5
NG HIEIEIRE O R _ER RAASD | BELUAMEW 2D A REHMEME DB A NI, Bzt
B ER<  AE B M DNENZEND, YV LRIV e DERTEEM L L CO 2L TIRIEIEMEL
THRIABHIRSND,

T : ANTA TR OB E AT OEAZ B L CEZRF BT DR FRREE R, 3L
LB DOEEVIEITE 2 OFFICHEZ SN LT, 12T, TS HIFICRHE ~ D% i
RO— DU TLMERET ORENET 200 - BEEIT T2, ZOREENOLHL RIS,
A% IO BERE DR -EEXD LT, BREHORERFOROITIC RS
MF O BT A T AR S T AL Ll S AR R ET A LIINE ThHD, A RO
TaY I NIEDTD DT AOERRENEATHHOTHY, B, BEORBICEWRT DL
DHIFEEND,

RS : T X — L 7N D R B LY ARC FTOTRE N, 4 FFE/IICHD7-% FFS OifE = 2L T
BEBRAERBATLZL, BLOA—Z VEWNICHIEE O A B iE 2 R~ T B E DN FEEL TD D
EMB, S D FFS OfEeCIE R RF S5,

ARSAATHBRZEDRFE LM RRE

 HREREAOHLOY
| e—
FEHRIFAF EihEE HiExE
1. BERERFFEH 5. B XM EERE 4 KnEE
2. MAEY. KB 5. w1k

3. wHEEEHE K b
4. ABASERZ(F y = LI
| 7. ERHIE

*

8. AFSAADRKRE VRO IEER

25. FRBEDHEREA~DIEX MR OB

37



§5 BARREKE

(DR RmSCsEE (EN (fns0) 36 0 #F, [EBS (BR30) 38 14 1)

1. Jumtee, K., Okazawa, A., Harada, K., Fukusaki, E., Takano, M., Kobayashi,A.: Comprehensive
metabolic profiling of phyAphyBphyC triple mutants to reveal their associated metabolic
phenotype in rice leaves. Journal of Bioscience and Bioengineering, 108, 151-159, 2009 Aug.

2. Takikawa, H., Jikumaru, K., Sugimoto, Y., Xie, X., Yoneyama, K., Sasaki, M.: Synthetic
disproof of the structure proposed for solanacol, the germination stimulant for seeds of root
parasitic weeds. Tetrahedron Letters, 50, 4549-4951, 2009 May.

3. Takikawa, H., Imaishi, H., Tanaka, A., Jikumaru, S., Fujiwara, M., Sasaki, M.: Synthesis of
optically active strigolactones: Enzymatic resolution and asymmetric hydroxylation.
Tetrahedron: Asymmetry, 21, 1166-1168, 2010 May.

4. Ueda, H., Sugimoto, Y.: Vestitol as a chemical barrier against intrusion of the parasitic plant
Striga hermonthica into Lotus japonicus roots. Bioscience, Biotechnology, and Biochemistry, 74,
1662-1667, 2010 Aug.

5. Kitahara, S., Tashiro, T., Sugimoto, Y., Sasaki, M., Takikawa, H.: First synthesis of
(+)-sorgomol, the germination stimulant for root parasitic weeds isolated from Sorghum bicolour.
Tetrahedron Letters, 52, 724-726, 2011 Jan.

6. Ueno, K, Fujiwara, M., Nomura, S., Mizutani, M., Sasaki, M.,Takikawa, H., Sugimoto, Y.:
Structural requirements of strigolactones for germination induction of Striga gesnerioides,
Journal of Agricultural and Food Chemistry, 59, 9226-31, 2011 Aug.

7. Ueno, K., Nomura, S., Uemura, K., Mizutani, M., Takikawa, H. and Sugimoto,
Y.:Ent-2'-epi-Orobanchol and Its Acetate, as Germination Stimulants for Strigagesnerioides
Seeds, Isolated from Cowpea and Red Clover, Journal of Agricultural and Food Chemistry, 59,
10485-90, 2011 Sep.

8. Sawada, R., Yamauchi, Y., Sugimoto, Y.: Germination response of Striga hermonthica and
Orobanche minor seeds pre-treated with the synthetic strigolactone GR24, Recent Research
Development in Phytochemistry, 10, 1-12, 2012 Dec.

9. Tanaka, M., Sugimoto, Y., Kuse, M., Takikawa, H.: Synthesis of 7-oxo0-5-deoxystrigol, a
7-oxygenated strigolactone analog, Bioscience, Biotechnology, and Biochemistry, 77, 832-835,
2013 Apr.

10. Nomura, S., Nakashima, H., Mizutani, M., Takikawa, H., Sugimoto, Y.: Structural
requirements of strigolactones for germination induction and inhibition of Striga gesnerioides
seeds, Plant Cell Reports, 32, 829-838, 2013 Jun.

11. Motonami, N., Ueno, K., Nakashima, H., Nomura, S., Mizutani, M., Takikawa, H., Sugimoto,
Y.: Bioconversion of 5-deoxystrigol to sorgomol by the sorghum, Sorghum bicolor (L.) Moench,
Phytochemistry, 93, 41-48, 2013 Sep.

12. Inoue, T., Yamauchi, Y., Eltyeb, A. A., Samejima, H., Babiker, A. G. E., Sugimoto, Y.:
Photosynthetic capacity and stomatal response of root hemi-parasite Striga hermonthica and
sorghum under short-term soil water stress, Biologia Plantarum, 57, 773-777, 2013 Dec.

13. Ueno, K., Furumoto, T., Umeda, S., Mizutani, M., Takikawa, H., Sugimoto, Y.: Heliolactone, a
non-sesquiterpene lactone germination stimulant for root parasitic weeds from sunflower,
Phytochemistry, 108, 122-128, 2014 Dec.

14. Wakabayashi, T., Joseph, B., Yasumoto, S., Akashi, T., Aoki, T., Harada, K., Muranaka, S.,
Bamba, T., Fukusaki, E, Takeuchi, Y., Yoneyama, K., Ohta, D., Muranaka, T., Sugimoto, Y.,
Okazawa, A.: Identification of planteose as a storage carbohydrate for seed germination of
Orobanche minor and elucidation of its metabolism as a possible target for selective control, J.
Exp. Bot, 66, 3085-97, 2015 Jun.

(2) HEa =2 S~ =27 V55
O WHE=—AE (2 —2AH K, MG BIERTE) | WHERR LS T H
JICA W& = — A Integrated Pest Management for Plant Protection
MFRZED JICA XY ZRFESHTHEME L TV AIMEa—ZXTH Y | & EE OB RBU,
WG B E I RFACB O THEMRESTFICHE L TV HEEZHNRL LTS, ThE

38



N DEOKESRMORG « 2T AT L L2 B RS AT A& GHE « RETE D
M OERERIELTWD, A—=F bRV Y TEDO D> Tholzizh, BE1IH, &
A4 4 DOFEFFEE SO Rt LTz,

2010 4= Mohammed Mahgoub Hassan
2011 %% Rna Abdel Gabbar Eltaeb Babiker
2012 4 Hamad Amani Hamad Eltayeb
2013 4= Algadaal Reem Hassan

@RI TF AR ~=2 T LA
1. ARTGAT S E~=2T7 V(T8 T3E) . 2014 4 9 HFI1T., BEFITEA

(3) ZDMDOEAEY) (Reii. FEFERE) (EWN R0 58 7 4, EEE (B0 58 114)

1. MRS TR - BRI BUR O RIE L LASKAY AR O I L WAL OB DB FE~D
KHLYE, B AR B SRRV O, 2009 4 7 A

2. AR 3 BHIRRIROFEEE S TAEMRENY, 5 4 BREORAE FEES%
TN IS T AR EL Y SOK R, 2010 42 2 A

3. MEEFE], EA—H: A O E RERIE R D 74 M Lotie 2k, MOE R
A, 45, 15-23, 201045 A

4. [EEECE] : A AERE O YIS E BT D AR B AL SE . AE DA KA, 46, 27-34,
2011 45 H

5. REPEL., WINE, EARSER : AN AT 7 N OEYTEMZHE O ST b FOEE
P BT L A, b1, 36-42, 201341 H

6. [EESE], EAFEE - HITIC X D FAMERIEOMIE., A T 7Pa5E, 92,
549-552, 2014 4

7. BRESRER  REIFRIEME O FERLIZ T TS RSEREE WA N T A AR
FHEO Y L~V TOEGERR — | M OAEME, 50, 87-89, 201545 A

1. Ueno, K., Sugimoto, Y., Zwanenburg, B.: The genuine structure of alectrol: End of a long
controversy, Phytochemistry Reviews in press (DOI: 10.1007/s11101-014-9380-2).

(DEBFEERE N O T E R ENER R

ORI (ENSE 12 14, [EBRSE 71)

L. [EEECE] AR a7 7 AV I IS B A M BRI P72 B BRI OAE S, A AR 235
b= BAVE SERERS 467 [FIGEEH = #47 (2010 Dec 4)

2. MEBEE T a7 74U > 72D < EEBR A A M ORINBBLERIE OB, L
BRI B Py Bl e, (LAY (2012 Jul 20)

3. MBEFE]: A Z A I 7 AN KD FAMY ORI ORRER  F K5 34 [B] GRL N
AFH AT A I F— FMKF (2012 Sep 1)

4. [EEE] : A 2 A1 X7 A KD FAMERISERIR 22 BBRIER OPRRE . 5 12 [T T
AT KA R IR S . 28 RAEIRRHF RN K 2B K5 (2012 Nov 29)

5. fRETER . A=K NTET DAEWAERE LR ORRE, T 7 U OVEWERE L AR & B
RO, AAEMZEE I =2 R A, BIBEKRE (2013 Mar 29)

6. WMEEEE] . 77 U A OREVEEZGNTFHEME, EOBBR~OTHA, 77V I A
Ml in &2, FHX&ST (2013 May 25)

7. AR  BEEMYOEFRRAS E A N T A4 TT7 7 b, ERALSRGEE - EERE
FENFEA, EH (2013 Jul 5)

8. WJINEHE: A MU FF 7 b~ BIEFEWE O AL TN, 5 33 [RIAHAE Fi
F—. #AKRY (2013 Aug)

9. RETEE AT 2T EA—Z AT DR, 7Y R EER S 13 5], HRURFER

39



(2014 July 11)

10. RETER:,  KAREM: MEFLMRAR LT A HORGRITIEICBET L08R & A—4
VIET L= U T WRFEA~OE RIEE),  HABTREERE 116 BEfEs Ay Ry
UL BV R SENTSE LA SR — PR ECRITE MR IO NI S Te D — 0 TUN
K (2014 Oct 4)

11, [ERE] « RO e 2 B LIRS AMER SOIREAN OBIFE.” RKA~DAA A
Bly” fhsmas. NA A A 2 A M) —a (), (2014 Nov 13)

12, BXETERS . KRN  RTFEMEA N T A HOBBRFIEICET DA, =—
=7 b= — ERREMKEENTEE 2 =B - BIBBTTELS (M) (2015
Jan 15)

1. Sugimoto, Y.: Molecular Aspects of Compatibility in Parasitic Plants, AgroBiolnstitute Seminar,
Sofia, Bulgaria (2011 Mar).

2. Sugimoto, Y.: Root Parasitc Weed Research in Kobe University, AgroBiolnstitute Seminar,
Sofia, Bulgaria (2012 Jul).

3. Sugimoto Y.: Stereochemistry and Biosynthesis of Strigolactones, New Plant Hormones,
Wageningen University (2012 Oct 16).

4. Sugimoto Y.: Strigolactones, New Plant Hormones, Importance of their stereochemistry for
bioactivity as germination stimulant, Nijmegen University (2012 Oct 17).

5. Sugimoto Y.: Bioactivity, Stereochemistry and Biosynthesis of Strigolactones, New Plant
Hormones, Palacky University (2012 Oct 19).

6. Okazawa A.: Problems of parasitic weeds in arid agriculture — Metabolic analysis for selective
control, 7™ Meeting of International Society for Environmental Bio-Resources, Osaka University
(2014 March 19)

7. Samejima H.: Selection of Striga hermonthica-resistant rice varieties adapted to growth
conditions in Sudan, SATREPS Public Symposium — Progression and Perspective of Rice
Research in Africa -, Nagoya University (2014 July 12)

DIRETER T (EN=EE 43 1, EES® 32140)

L IR TSR, Ve 2 A iR A7 AR R - 3 SRR Y 72— L DA R 9E
H AR b5 2009 45 LRI PG - FR DU [E - 5 0 A S5 A R K2 (2009Mar)

2. KHEBRRE, KRIER. MEE) AR AR TFAEMEY Y20 Y RO R EBEOREFN
BlE LRV 0T, B ARRZE LSRR KE (2010 Mar)

3. FMFEE . Benesh Joseph, KILGL— MTINZR | AR, WERECE]  FAMEE Y 7Y R
DFEIFIZEA G- T DHE 0 iR 1T B9 HF98, B AR 3745 (2010 Mar)

4. BT BETEER, 72 % A : Sorgomol DA Rk, H AR =L K 4% (2010 Mar)

5. AL M2 AT VTSR - AR Z5 A= M S - J8 I . Sorgomol DRk, A AR
T A B TE S ER S 467 [R15%TE 2> (2010 Dec)

6. BEJF L JEAALYT, #E)17595 : Solanacol DA RAIZE, H A L4 K4 (2011 Mar)

7. EMZEE Benesh Joseph, HUAMRER, KILBL—, PTNZE | AR, A BEk, 525
) HAEME Y Y RO FEICEET DS T T ) — AR B R SR O T . B AR
K42 (2011 Mar)

8. M %%, I A5, Abdel Gabar Babiker, Samia Osman Yagoub, &2 AZE/ : 71> M4k
BEOA—Z B TOR Y MBI LD G D AT A T OFHM . B AR ED =
5% 231 [AlEEE S (2011 43 H)

9. MRHEVESL « AL - Mutasim Mekki, A—F VBT X — 1 ZHIcBIFAEr a2
D& LTZRKERES AT LOBUR EFRE, 5520 B AART AL« =F 4 BT FRFITRES

(2011 Apr)

10. AL - #H7EE - Mutasim Mekki « Mussab Hassan, SATREPS H¥#(2 X H % —1 7
IR Y D RAKEZE S AT LOWGE . v — LD v — B )L ~OHEAN BRI AT T,
B HEREREE S IEAT [ 7 7 THEER BT 5720 bWAERSR O] v =7 k- JICA

40



[(RA—F VE v TMERITEY — A LI X 2EEIE) 7oy =7 N IEER
VURT UL TR RIS BT D EEFINE & BRI S & OB OBLR &3
E—E2 - R E - BREE B A L T—) (2011 Sep)

11 B BALRGR, KIUGA—, PTNLR . EARTER, Rk, MEEE], REE
WYt 7Y ROBFERE BT D7 F T ) — AR OfEIR, M #1489
42 (2011 Sep)

12. BT, RIEWVR, AHEIE, R E, mARE, BREE, EARTE, BN
Hokd, MR, EARSER, MEEGE], JREFAE, SEHIE, HBRE Streptomyces ficellus
\Z & DAY FILER ) DV ~A o O4&E, BAREM T2 (2011 Sep)

13. BMREER, BALGRGR, KIUGL—, EAR=ER, Fo@sk, Mg, F4Emvreo>
ROFBEFE BT D50 =W 7 T T ) — ADOREHREE O, B AREY 12724 (2011
Sep)

14. BEFEZE . EARSEHR. BEIITEIR : Solanacol DOYCFHIEIEARESEKICEE I A4152. A ARE
ZAb BT S EI2 (2011 Dec)

15, [VRECE] : WAME ORFEZFERNICHET D/ VU ~ A ¥ OVEREE ORI &%k
RIBREHI DR, 2012 FEEFE FMRMEB S 7 +—7 4, KA (2012 Mar)
16. EBFEECL KA IEVR, T INEHS, AR : LC-MSMS IZRD8#af A M) 257 ko
RERIEOMSL, AAREZE 2RSS (2012 Mar)

17. B, SFHEANRER, RE T, EEEE, KRIER, I, BARER - SR
N7 A4 277 b GR24 ORI X DG & AR ORE, BAEZFERRE (2012
Mar)

18. RiIFE -, FEMEE, EBEE, KRIER, @ISR, BARER : YV LIBITS
5-deoxystrigol DL OMENT, A ARZ LTSRS (2012 Mar)

19. BpAP AL, EEBFERE . RS, KB IER, WIS, EARER  BFEME Striga
gesnerioides TE1-38 3558 alectrol O B & M & E | A AR = 4 K43 (2012 Mar)
20. HIFREE, ACHHER, BETERS : 7 s @R b SN2 NV 7 7 b O/ ERAFSE.
H A= bR Rke (2012 Mar)

21. fiZEER, RT3, Abdel Gabar Babiker, Samia Osman Yagoub, FZAZERR : [FEfE D
B =FDOA RN T A TERIUEIZONTT A Y baikz Wi, BAREYZES
(2012 Mar)

22. 5% %2, Abdel Gabar Babiker, Samia Osman Yagoub, AZANZEM : mRARIE E 412
BN THEKHETE & FEFEREHI Y NERICA4 DU EIZ KIF 9228, H ARBVE 224 (2012 Mar)
23. MEEMEE, ALE, A¥ v hvyd— AT oo b r o TR D D%EA
e —ARA—FZ R —U 7IMZBT DT IV RAKEF AT A, BART AL -
TFAET R 21 B RS (2012 Apr)

24, AlfE, MHEEE, 22 v Ay X— AT Y T 7Y DRI BT D
RIKIERHER S AT LWL, B AR BT 23 B R2 (2012 May)

25. MRS, ALE, 2¥ v v hv v X— AT Y2 R & AR BT Ot
BN EDMEEMEE A N T A TRHLE « A= HERA 2 — ) 7 W g sl 31 %
HHC L T 4 A7 B AWTAEREE (AU T ITERZHTT, AAIDEEEE 23
[B]Ff K2 (2012 May)

26. WRHITEE SRR & T REIROMA & U COERER : A—F U T4 —1 7
INEREER R C 3 DR & 7 ¢ A7 B T AERERE T LT Z ) 1220 T, B
FANERERTFT T - 77V A ERESUII TR T e Y = 7 b RSB BRI
BITD7 44—/ NU—27 OHEINEIEG 2 B LT 2012 A5 2 [EAF5E4 (2012 Aug)
27. EMER, AR, AEE, FARRK, KiL— AR, KBEXE, e
ik, MEEE  REEMEEY 2T Y RORIFRRICBIT D/ VU ~A v X DREREH
PR & EEmB OB B ARZEEFEE RS (2013 Mar)

28. B, BPRTERL, KBIETR. W R, EAR SER  ARFAEAEY) Striga FET-D A

41



FNIA AT NATKT DHEEERMEOMY] A ARRZEFR KRS (2013 Mar)

29. HAPRF, Gregory Guirimandl, #MZFEEE, KAEIR, EARSER, BYE. A&k,
MEREE] . Yoo Y REFER - CRET S -~/ VX —EBOWEEMNT B ARRE(LE
SRK%: (2013 Mar)

30. HRER, LA, AR, FAREBE, Klsh—, BARER, KHKE, fipf
ik, FHRETE] : 2 PV A T X DIRFEMER Y & O Y AR OFEE L PG~ D
B BARRIEEAE 38 AR (2013March)

31. fRERER, HATZE, Abdel Gabar Babiker, ZAER : 74V b ETANTAH
TP Z R Lo befm i fl oo BrAVRER T ORI, A AE®D ¥ (2013 Mar)

32, HHECE, AR ) 548 7-Oxoorobanchol DAk, B A 25224 K4 (2013 Mar)

33, EMER, AR, PAER, BARBRK, BAER, KBRE, MP@ik, MR
al VU~ A 2 OFFREILE IS L DR TR IR 22 R IR 26 31 [
DFHEMTF2 (2013 Sep)

34, BRI, AL, ACHEHERS, W) IEHE © Sorgomol D YESFIEMEIR DA EAFZE, H AR
FALTE R PAVE A2 (2013 Dec)

35. HUAMRGR, Gregory Guirimand, AR, BADE, FrdfRsk, KEIER, ARER, [
BE], RAFAEHEEY 27 Y RORFRHIRIT D p-~v v/ X —EORE, AR
#43 (2014 Mar)

36. BEFEE., KWH T, TEME, KEIER, @ISR, EARER  YALHTLIBTD
5-deoxystrigol 725 sorgomol ~DZEHASIIL, HAREZELF 2K (2014 Mar)

37. BARER, Gregory Guirimandl, BHRZFEME, KB IETR, BEARIER, B, Rk,
MEEEE] - Y e U Y RRER - CRIT D B~/ X —EOKEMIT, B ARBRZET
SR%: (2014 Mar)

38. fik /X EZ, Abdel Gabar Babiker, F2ASEM @ A b T A W O HIEPFETE LI L OVERE
T 73 i FE O HRPTIE I K AF T 58, A AREY ¥4 (2014 Mar)

39. MRS ARSER, PP EER. FVREE] R TFAMRERIFEAR ) DU A R
RAFT 7T T F— AR~ OB, A AWM AW T2 (2014 Aug)

40. [lJBRECE] © A ARSI 22 BR EAI O BIF I AT 7o AR, B AR T2 (2014
Sep)

41, EMRFER B ETk. EARIER, MBEE]  AREF MR FREA ) PV ~ A
TUNRY R Y REFYHIEREOBEFRBUC KT TRE, BAREFARE (2015
Mar)

42, AR, WKETEE., WIS, Abdel Gabar Babiker, &4 Ajifi : BREFEIHFFHLEIC
K DARTAHEEA T A TVIBROADIEDORGE, A ARIE RS (2015 Mar)

43, ffmiest, BEPERD. PER, KEIER. IS, BAER - YT LB T S
GR24 IKBEAUFUS DO SLARK FEME & ALESIRYE, B AR =R RS (2015 Mar)

1. Sugimoto, Y., Ueda, H.: Induction of phytoalexin biosynthesis in Lotus japonicus roots in
response to Striga hermonthica attachment, 10™ World Congress on Parasitic Plants (2009 Jun)

2. Okazawa, A., Joseph, B., Bamba, T., Fukusaki, E., Yoneyama, K., Takeuchi, Y., Sugimoto, Y.,
Kobayashi, A.: Metabolome analysis of Orobanche minor seed germination for selective control
of parasitic weeds, 10™ World Congress on Parasitic Plants (2009 Jun)

3. Sawada, R., Yamauchi, Y., Sugimoto, Y.: Germination response of Striga hermonthica and
Orobanche minor seeds pre-treated with the synthetic strigolactone GR24, JSPS AA platform
program and the Research Institute of Humanity and Nature (RIHN) Seminar on the Noxious
Weeds Striga hermonthica and Prosopis juliflora (2009 Nov)

4. Inoue, T., Yamauchi, Y., Babiker, A.G.T., Eltyeb, A.A., Samejima, H., Sugimoto, Y.: Stomatal
response and photosynthetic capacity of Striga and sorghum under water stress. SATREPS-JSPS
AA Science Platform Program Joint Seminar on Striga spp., the food security scourge in Africa
(2010 Sep, Awaji Japan)

5. Takikawa, H., Fujiwara, M., Kitahara, S.: Synthetic studies on natural and unnatural
strigolactones. SATREPS-JSPS AA Science Platform Program Joint Seminar on Striga spp., the

4 2



food security scourge in Africa (2010 Sep, Awaji Japan)

6. Ueno, K., Mizutani, M., Sugimoto, Y.: Qualitative and quantitative analysis of strigolactones
using LC-MS/MS SATREPS-JSPS AA Science Platform Program Joint Seminar on Striga spp.,
the food security scourge in Africa (2010 Sep, Awaji Japan)

7. Muranaka, S., Okazawa, A., Harada, K., Boukar, O.: New approaches to tackle with Striga
gesnerioides parasitism in cowpea — A product of the AA linkage program. SATREPS-JSPS AA
Science Platform Program Joint Seminar on Striga spp., the food security scourge in Africa (2010
Sep, Awaji Japan)

8. Harada, K., Bamba, T., Fukusaki, E., Hirata, K., Muranaka, S., Boukar, O., Okazawa, A.:
Introduction of metabolomics for analyzing metabolism in parasitic weed. SATREPS-JSPS AA
Science Platform Program Joint Seminar on Striga spp., the food security scourge in Africa (2010
Sep, Awaji Japan)

9. Okazawa, A., Joseph, B., Wakabayashi, T., Higashikubo, R., Harada, K., Muranaka, S., Boukar,
O., Muranaka, T., Takeuchi, Y., Yoneyama, K., Sugimoto, Y.: Control of parasitic weeds by
disturbing their crucial metabolic pathways, SATREPS-JSPS AA Science Platform Program Joint
Seminar on Striga spp., the food security scourge in Africa (2010 Sep, Awaji Japan)

10. Nawata, H., Ishiyama, S., Nakamura, R.: Sudanese people may have a longest history of
sorghum production in the world: Anthropological understanding of its domestication and
co-evolution with Striga. SATREPS-JSPS AA Science Platform Program Joint Seminar on Striga
spp., the food security scourge in Africa (2010 Sep, Awaji Japan)

11. Atsushi Okazawa, T Wakabayashi, Kazuo Harada, Satoru Muranaka, Toshiya Muranaka,
Yasutomo Takeuchi, Koichi Yoneyama, Yukihiro Sugimoto: Sugar metabolism during
germination of Orobanche minor as a novel target for selective control. 11"™ World Congress on
Parasitic Plants (2011 Jun, Martina Franca)

12. Promotive and inhibitory stereoisomers of strigolactones to seed germination of Striga
gesnerioides: Yukihiro Sugimoto, Mitsuru Sasaki, HirosatoTakikawa. 1™ World Congress on
Parasitic Plants (2011 Jun, Martina Franca)

13. Wakabayashi, T., Benesh, J., Higashikubo, R., Yasumoto, S., Harada, K., Muranaka, S.,
Takeuchi, Y.,  Yoneyama, K., Sugimoto, Y., Muranaka, T., Okazawa, A.: A novel strategy of
parasitic weed control focusing on specific metabolism in germinating seeds, Japan-Korea Plant
Biotechnology for the Next Generation, (2011 Dec, Narita Japan)

14. Inoue, T., Yamauchi, Y., Eltyeb, A. A., Samejima, H., Babiker, A. G. T., Sugimoto, Y.: Gas
exchange and stomatal response of root parasitic weed Striga hermonthica and sorghum under
water stress, International Society of Root Research (2012 Jun, Dundee, UK)

15. Babiker A. G. T., Sugimoto, Y.: The project on improvement of food security in semi-arid
regions of Sudan through management of root parasitic weeds: An introductory note on project
activities, International Seminar on SATREPS Project for Striga Management (2012 Sep 23,
Khartoum, Sudan)

16. Nakashima, H., Samejima, H., Sasaki, M., Takikawa, H., Babiker A. G. T., Sugimoto, Y.:
T-010 a novel compound for induction of suicidal germination of Striga hermonthica,
International Seminar on SATREPS Project for Striga Management (2012 Sep 23, Khartoum,
Sudan)

17. Inoue, T., Yamauchi, Y., Amani, H. E., Samejima, H., Ueno, K., Babiker A. G. T., Sugimoto,
Y.: Translocation of host materials to parasite: Stomatal response and photosynthetic capacity of
Striga hermonthica and sorghum under water stress, International Seminar on SATREPS Project
for Striga Management (2012 Sep 23, Khartoum, Sudan)

18. Samejima, H., Yoshimoto, C., Babiker A. G. T., Sugimoto, Y.: Evaluation of resistance of
upland rice varieties to Striga hermonthica through laboratory, pot and field experiments,
International Seminar on SATREPS Project for Striga Management (2012 Sep 23, Khartoum,
Sudan)

19. Hassan, M. M., Yamauchi, Y., Sugimoto, Y.: Orobanche minor germination and interaction
with red clover, International Seminar on SATREPS Project for Striga Management (2012 Sep 23,
Khartoum, Sudan)

20. Rna Babiker, Yamauchi, Y., Sugimoto, Y.: Isolation of ACC synthase gene from Striga
gesnerioides, International Seminar on SATREPS Project for Striga Management (2012 Sep 23,

43



Khartoum, Sudan)

21. Amani, H. E., Sugimoto, Y.: Bioassay-guided purification of germination stimulants produced
by sasame, International Seminar on SATREPS Project for Striga Management (2012 Sep 23,
Khartoum, Sudan)

22. Wakabayashi T., Yasumoto S., Akashi T., Aoki T., Sugimoto Y., Ohta D., Muranaka T., Okazawa
A.: Inhibitory effect of nojirimycin on germination and sugar metabolism of a broomrape, WCPP
(2013 Jul)

23. Samejima H., Yoshimoto C., Babiker A.G.T., Sugimoto Y.: Evaluation of resistance of upland rice
varieties to Striga hermonthica through laboratory, pot and field experiments, WCPP (2013 Jul)

24. Ueno K., Motonami N., Nakashima H., Nomura S., Mizutani M., Takikawa H., Sugimoto Y.: The
bioconversion of 5-deoxystrigol to monohydroxylated strigolactones by plants, WCPP (2013 Jul)

25. Sugimoto Y., Nomura S., Nakashima H., Mizutani M., Takikawa H.: Structural requirements of
strigolactones for germination induction and inhibition of Striga gesnerioides seeds, WCPP (2013 Jul)
26. Elrasheed, M., Iba, H., Sakamoto, K.: Empowering peasant women farmers in Sudan: potential and
challenges through development of weed control techniques, Annual Meeting of Rural Sociological

Society (2013 Aug)

27. Hiroaki Samejima, Chizu Yoshimoto, Ahmed El Mustafa, Abdel Gabar Babiker and Yukihiro
Sugimoto, Evaluation of resistance of upland rice varieties to Striga hermonthica through laboratory,
pot and field experiments. The 3™ Pest Management Conference of the Sudan, Wad Medani, Sudan
(2014 Feb)

28. Yukihiro Sugimoto, Kotomi Ueno, Shuhei Umeda, Toshio Furumoto, Masaharu Mizutani,
Hirosato Takikawa, Rossitza Batchvarova, SU-01, a novel germination stimulant for root parasitic
weeds from sunflower. Third International Symposium on Broomrape (Orobanche spp.) in Sunflower,
Cordoba, Spain (2014 Jun)

29. Mutasim Elrasheed, Kiyohiko SaKaMoTo, Haruhiko Iba, Challenges for Farmers Field School in
Sudan: Towards Participatory Synthesis of Traditional Practices and Modern Knowledge for
Sustainable Farming and Livelihood, XVIII International Sociological Association, World Congress
of Sociology ,Yokohama, Japan(2014 July)

30. Kiyohiko Sakamoto, Mutasim Elrasheed, Haruhiko Iba, Who fights against witch weed, who builds
food security? Reflections on a participatory weed control program in Sudan, Rural sociological
society, New Orleans, USA (2014 August)

31. Samejima, H., Takikawa, H., Sasaki, M., Babiker, A.G.T., Sugimoto, Y.: Practicality of suicidal
germination for combating the root parasitic weed Striga hermonthica on sorghum. The 1%
International Congress on Strigolactones, Wageningen (2015 Mar)

32. Sugimoto, Y., Ueno, K., Furumoto, T., Umeda, S., Mizutani, M., Takikawa, H., Batchvarova, R.:
Heliolactone, a non-sesquiterpene lactone germination stimulant for root parasitic weeds from
sunflower. The 1% International Congress on Strigolactones, Wageningen (2015 Mar)

@FRAZ—FFK  (HENDE 24 1, ERSE 1410)

1. EEEDL, KEES, BAER  IREFEMY O T RFRPIEHEICT 2 A T4 =
77 N BEROEMOFEIZONT, MW LEREI A 44 BIKE (2009 Oct)

2. THE . KBIEIR, BARER kAN F o AU 20 FEIKTTEE, HHL

FHREFAE 44 AR (2009 Oct)

3. KHELRE, KBER, BATR  REFEMED Y v 7Y ROFERSIEOERIBEIC
BAd oI rroBles, Wb 7725 44 [FIR= (2009 Oct)

4. EARMGE, BARER, WIS, =FHG5, Ea K ANV IZ77 hrOoaie &

WIEYE, 5 24 [RIRSET A UBF%ES (2009 Nov)

5. KHERE, KAEIER, WIRY), EARER BT A 0 X Ol EEEIC BT
LA < SO HIEEERE OfRIE . ML FREI A5 45 [FIRE (2010 Nov)

6. LitkZFEME, Benesh Joseph, KILUGL—, MTNZER, AR, F@ek, MESE : R

TR Y & v Y AR ORIFICEI D D HERGEESE DT MM LIRS PR 45 Bk
(2010 Nov)

7. F EEAL ILUNEERE, Abdel Gabar Babiker, Amani Hamad Eltayeb, #8555, A=

W BRI D KM T COMEAMEE A T A T & T LRI & B RE

44



PE, BAEW 2% 231 [EFEHS (2011 Mar)

8. LEFEELL, EPATRUAL, BRIEEZE, AR KB IETR, xR, W) IV, ZARSER

IR T AMERL Striga gesnerioides T3 R E DL LT RIREL G Wahimss (2011

Sep)

9. JF EIAE R, e RN, WEIIEIR. KEEIR. EARFER A RO il
RIVE B KO E MY FE 7 O FRITEWE & L TD Strigolactone 7 F 1 7 O ETE

PEFHBE. REBAEIFTE S (2012 Sep)

10. EBPERCL, hERE, BPATRAL, KB IEG, WIS, EASER @ fkx EmICBIT 5

5-deoxystrigol DOELAIRET. 5 47 EHEM L FE TS IWERFETH  2012.10.27~
10.28 (2012 Oct)

11. HEhE, BA AL, AKREETR, WIS, ZASER  Sriga gesnerioides 112554 %

FFMEDEORE, # 47 HY RS W RFERYE 2012.10.27~10.28
(2012 Oct)

12. RIEF, FEE, REED KEIES, EINER, EARER  YAVTLITLD

5-deoxystrigol 7> sorgomol ~DZEHL 47 [FEMLFHREI TS (LB RFRETE

2012.10.27~10.28 (2012 Oct)

13. BpAT RS, FUEEE, REFEC MR, KBIERR. WIS, AR  IRETAMEY

Striga gesnerioides FE DA N T A 27 7 h AKX T DAEGEZERIEOMEN], 5 47 [BIFEYL

TS IWERFRETH 2012.10.27~10.28 (2012 Oct)

14, H B3 R, xR, IR, KB IETR, BASER  Strigolactone DA FE

TEVEIC IS T D/ MG (5 47 B L es WP RZESH 2012.10.27~10.28
(2012 Oct)

15. MEEMEY, BEPEIE, KBEIER, BARER eV UDBEET LA N IA T 7 b
DERIR, 5 47 FHE R s LB RFREY 2012.10.27~10.28 (2012 Oct)

16. Gregory Guirimand, HUAPRER, BAZER KEBIEIR, EARFEHR, BDE. Frpfsk, b

{%8(F] : Functional characterization of a j -mannosidase involved in the early germination

process of the root-parasitic weed Orobanche minor, % 5 4 [8] H AR A FSHFE S (2013

Mar)

17. FHRFER AR, AR FARREK, EAER, KEXR, Mok, e
F VU~ A 2 OFEREIBREIC L 2 BINAY 2RI, 55 31 8] B ARl s 4

W Rex (2013 Sep)

18. HMEHEN, EEFEEE . KAIEIR, BAER b~ U UNERET DIRGTAME SRR

WE OfEAT, ML RE 2R 48 [AIRE (2013 Oct)

19. FF—H, EEED =JULZ, KEIER, BARER : B - a7 JAEREZ AW
ARNTA T VRGP RBERD VT I N UBER G RO, DL FREI AT 48

[RZx (2013 Oct)

20. REPEEC. ARWHE. TEE, KEES. BIES, EAER  WIcBiT 5 5-74
FUARNA—=ANHE B RRF TR N TT 7 N r~OEH FLERET RS

48 [AI°Rk= (2013 Oct)

21, Fk BRI RIAEE KA EIR, ARSER S gesnerioides D14-like AR - DEEFE & A K
TA =TT b UMK RRIEYEDORHE, R LRSI 225 48 [BIkE (2013 Oct)

22. WM, AR, WAEE, HARK, BARIER, KERE, FrPdak, Wi
A] AR AR OBIRAIBIBRIEMNLICE T 5 Y& v Y ARIEEFI OB 3 D WF5E,

FEM L FARE 25 48 [BIRZ (2013 Oct)

23. BRI, HHERT, BEJITESS © Sorgomol DN FIHMEIR DG RS, 5 28 [l R34

A WF%E2 (2013 Nov)

24, BRETER, W), xR, 77T VT v N— b\ B — BARER 0 BRI

P & D Striga hermonthica i) D SERE, FEM LA 25 49 [BIR= (2014 Oct)

1. Atsushi Okazawa, Benesh Joseph, Takeshi Bamba, Eiichiro Fukusaki, Koichi Yoneyama,

45



Yasutomo Takeuchi, Yukihiro Sugimoto, and Akio Kobayashi: Unique primary metabolism
during seed germination of root parasitic plants, Plant Biology 2009 (2009 Jul)

2. Mie Kubo, Hyon, G.S., Park, P., Yukihiro Sugimoto: Water transport in xylem elements in the
parasitic interaction of host (Lotus japonicus) and parasitic plants, 6™ International Symposium
on Electron Microscopy in Medicine and Biology 2009 (2009 Sep)

3. Saki Nomura, Kotomi Ueno, Masaharu Mizutani, Hirosato Takikawa, Yukihiro Sugimoto:
Germination stimulants for Striga gesnerioides from cowpea (Vigna unguiculata), 11"™ World
Congress on Parasitic Plants (Martina Franca, 2011 June)

4. Kotomi Ueno, Mami Fujiwara, Saki Nomura, Masaharu Mizutani, Mitsuru Sasaki, Hirosato
Takikawa, Yukihiro Sugimoto: Structural requirements of strigolactones for induction of
germination in root parasitic plants, 11" World Congress on Parasitic Plants (Martina Franca,
2011 June)

5. Inoue, T, Yamauchi, Y, Eltyeb, AA, Samejima, H, Babiker, AGT, Sugimoto, Y, Gas exchange
and stomatal response of root parasitic weed Striga hermonthica and sorghum under water stress,
International Society of Root Research 2012 (2012, June)

6. Samejima, H, Babiker, AG, Yagoub, SO, Sugimoto, Y, Growth and yield of NERICA4 under
field conditions in Sudan, 6th International Crop Science Congress (2012 Aug)

7. Motonami, N., Nakashima, H., Ueno, K., Mizutani, M., Takikawa, H., Sugimoto, Y.: Oxidation
of 5-deoxy strigol in sorghum, Sorghum bicolor (L.) Moech, 10™ International Congress on Plant
Molecular Biology (2012.10.21~26, Jeju, Korea)

8. Guirimand G, Higashikubo R, Wakabayashi T, Yasumoto S, Mizutani M, Sugimoto Y, Seki H,
Muranaka T, Okazawa A: Functional characterization of a 3-mannosidase involved in the early
germination process of Orobanche minor, WCPP (2013 Jul)

9. Takatoshi Wakabayashi, Shuhei Yasumoto, Tomoyoshi Akashi, Toshio Aoki, Takeshi Bamba,
Eiichiro Fukusaki, Toshiya Muranaka, Yukihiro Sugimoto, Atsushi Okazawa, Distinctive sugar
metabolism in root parasitic weeds as a novel target for their selective control, Metabolomics
2014, Tsuruoka, Japan (2014 Jun)

10. Kotomi Ueno, Toshio Furumoto, Shuhei Umeda, Masaharu Mizutani, Hirosato Takikawa,
Rossitza Batchvarova, Yukihiro Sugimoto, Heliolactone, a novel germination stimulant for root
parasitic weeds from sunflower. PGRSA Annual Conference-2014, San Francisco, USA (2014
Jul)

11. Takatoshi Wakabayashi, Shuhei Yasumoto, Tomoyoshi Akashi, Toshio Aoki, Yukihiro
Sugimoto, Daisaku Ohta, Toshiya Muranaka, Atsushi Okazawa, Study on the effect of
nojirimycin on sugar metabolism in germinating seeds of root parasitic weeds for selective
control, 13™ TUPAC International Congress of Pesticide Chemistry, San Francisco, USA (2014
Aug)

12. Kotomi Ueno, Hitomi Nakashima, Masaharu Mizutani, Hirosato Takikawa, Yukihiro Sugimoto:
Oxidative metabolism of 5-deoxystrigol in plants. The 1% International Congress on Strigolactones,
Wageningen (2015 Mar)

13. Shunsuke Ishiwa, Kotomi Ueno, Hitomi Nakashima, Masaharu Mizutani, Hirosato Takikawa,
Yukihiro Sugimoto: Regioselective and stereospecific hydroxylation of GR24 by sorghum. The 1%
International Congress on Strigolactones, Wageningen (2015 Mar)

14. Masashi Tanaka, Yukihiro Sugimoto, Masaki Kuse, Hirosato Takikawa: Synthesis of
7-o0x0-5-deoxystrigol, a 7-oxygenated strigolactone analog, 1st International Congress on
Strigolactones, Wageningen, Netherland (2015 March)

(5) i g

OEWNHEE @ 1)

QuEsM HRE (2 1)

L. RARSERR W) TSR A 2 A - AR A ZERE A 38 SEFR Al OV & O D AR B Rl D
B 71 EraFHHRE 2011-111819 , PCT/IP2012/60817 ([EFSHIFEH 12012 4 4 H 23 A)

2. RARSEM, BENNVER, 122 A AR FFAREM R IE L ER L O E AW DR FAERY
DL 715, $FrEFHRE 2012-061700 , PCT/IP2013/54683 (JEBSHIFE H (2013 4£2 A 25 H)

46



@F DD PENE 7oL

(6)% K - il %
O%E
1. BHEF KB IEIR AR AR DA 0/ RO TN KIE TR b

%255 44 [81 K23 (2009 Oct 30) WAL —H

2. [EEECE] AR O SIS B BT DA BRARA L ROAF ST Wb A 7422 (2010 Nov
1) LEEhE

3. AEIFERE T e KT TR 5« AR 7 AR M SRR 78 SRR Sorgomol DA R, HARR:
FALZEBAVE SR ES 467 (IR (2010 Dec 4) ¥ FHEFH IR E

4. Ueda, H., Sugimoto, Y.: Vestitol as a chemical barrier against intrusion of the parasitic plant
Striga hermonthica into Lotus japonicus roots. (2011 Mar 25) 2010 4= B.B.B.&# SCE

5. FMFER, LAY, MAER, HARBRK, AR, KBERR, Fd@sk, ML
al VU~ A v ORI K D@ IR Z2 R8I, 55 31 B B AE e sy 7 E
WA RS (2013 Sep 13) RA X —H

6. FMFER, LAEN, AR, FARBK, BARER, KEIK, M@k, e
A] AR A AR ORI BRIEMENL B 95 Y2 7 Y AR FRFO PN B3 258,
RE AT A28 48 MIRE (2013 Nov 1) RA X —H

@~Aa (T - TVAE) #ull (VAR REZ LIS A ICIZTOMEL B EE TSV, )

R e

L. #h=3TR (2010 May 26) ZZICH ORI T A BOMRIFFE A—5 (S EE O H)
DFEST)

2. Technology Newspaper (2010 Oct 17) “Striga research laboratory opened at the college of
Agriculture Studies (SUST)” released by Sudan University of Science and Technology

3. Sudan Vision (2010 Oct 18) “Striga project laboratory opening ceremony”

4. Alshafa Newpaper (2010 Novv 1) “New research technology in University of Sudan for rice
cultivation — Dean: Our continuous research is for food security and Striga control”

5. Almeghar Alsyasy (2013 Mar 13) “The Japanese Ambassador in Khartoum Stands on the
research projects at faculty of agricultural studies in Sudan University of Science and
Technology”

6. Alshafa Newspaper (2013 Mar 13) “The Japanese Ambassador in Sudan stands on Striga
(Buda) control Success”

TLEHHE

1.2011 429 H 14 AlC, ¥ — L 7N TEi LTV /= FFS & BoRESE 6 Hillo 5 5 2 Hils]
(Tirfa & Ganan) 7% Al Shroog TV Dl #521F, Vv =7 MEABREDOA X E=2—1

G¥T, 9 H 24 B 19:30 LY [Agriculture news| Ttk 7=, fLFH X Web
( http://www.ashorooq.net/net/index.php?option=com_content&view=article&id=18662:2011-0

9- 25- 09-04-09&catid=37:2008-07-30-07-04-24& Itemid=29) (ZHgH S 7=,

2.2013 43 H 12 HIZ, fEA—X  HARERME2 SUST 235 L. RlIFE, k., 72

Vxl FEBRELLEERTDHELBICA N T A HERE, EREGAHE L2 LN,

WOT L ETHIES T,

1) Alshorooq TV 07:30 PM Almashad Aliqtisadi Economical Vision
2) Blue Nile TV08:15 PM Almawqif Alikhbari-News

3) Sudan TV 10:00 PM News Hour

3. 201449 A 15 HOY VAR YT AOBIZ, SUST #iRE & Babiker B# A v 4 B o —
T, ROT L ETHE SN,

1) Blue Nile TV 08:00 PM Main News
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Project Design Matrix (PDM)

Project Title: Improvement of food security in semi-arid regions of Sudan through management of root parasitic weeds (5 years from 1st March 2010 to 28th February 2015)
Target Area: Khartoum (Campus, experimentation farm and other facilities of SUST outside campus), Farming communities for field research and experimentation
Target Group: Direct Beneficiaries: Sudanese Striga researchers in SUST and other institutions, Indirect Beneficiaries: Farmers in Sudan and other countries

Prepared on 9th August 2012 Version: PDMe

Narrative Summary Objectively Verifiable Indicators M.eans ?f Importa.n t
Verification A ption
Overall Goal - Specific suggestions and action plan on practical use of innovative technologies developed for - Specific
Extension of new Striga control measures Striga control are proposed to the Government of Sudan and farming villages suggestions, Action
progresses. plan, Seminars, etc.
Project Purpose 1) A permanent team of Striga researches is founded in SUST. * SUST Documents - Cooperation
Research, development and extension 2) A mid-term budgetary plan for Striga researches is formulated in SUST. on foundation of a between
(RDE) capacity of Sudan University of 3) The researchers of SUST enable to present research outcomes continuously at international | permanent team for | SUST,
Science and Technology (SUST) to manage forums including international workshop and conferences, and research papers in international | Striga researches governmental
Striga is improved. journals. * SUST documents institutions
on Budget and farming
* Proceedings of villages is
Meetings maintained.
* Published scientific
papers
Output Output 1. Development of innovative technologies for Striga control - Proceedings of * The research
1. Innovative technologies to control Striga | Subject 1: Development of novel germination stimulants Meetings members of
are developed. 1-1 Chemical stability of germination stimulants is improved by alternation of chemical structure. | -Published scientific SUST do not
1-2 Stimulant activity is elevated by further chemical modification. papers often change.
2. Farmers’ practice to manage Striga is 1-3 Efficacy of the target stimulants is demonstrated in experimentation farms. *Bulletins
ameliorated. Subject 2: Search for microorganisms with potential to control Striga -Handouts

2-1 Microorganisms with potential to inhibit or promote Striga germination are searched.

2-2 Effective microorganisms are found.

2-3 Effectiveness of the microorganisms is demonstrated at farm level.

Subject 3: Search for selective metabolic inhibitors for Striga

3-1 The specific metabolic profile is revealed.

3-2 The specified metabolism is proved to be necessary for Striga survival.

3-3 A chemical to inhibit the metabolism is found.

Subject 4: Analysis of translocation mechanisms of host materials to Striga

4-1 The water relations characteristics of Striga are illuminated.

4-2 Water management conditions to inhibit Striga growth are adjusted.

4-3 Culture conditions to inhibit Striga growth are developed for the respective crops.

Subject 5: Evaluation of susceptibility of rice and sorghum to Striga and adaptability to

ecosystems

5-1 Resistance of rice and sorghum against Striga is evaluated by analyzing genetic resources.

5-2 Striga-resistant breeds are selected.

5-3 The Striga-resistant breeds with adaptability to the local environment are developed.

Subject 6: Selection of Striga-resistant/tolerant crops and establishment of crop rotation
system

6-1 Striga-resistance of the candidate crops is evaluated in vitro.

6-2 Striga-resistance of the candidate crops is evaluated at experimental farms.

6-3 A crop rotation system with a combination of the selected crops is developed.

Output 2. Amelioration of farmers’ practice to manage Striga

Traditional knowledge on Striga management is systematically compiled.

Subject 7: Field research on acceptability of new technologies and local producers/
consumers’ preference

7-1 Producers’ economical and technical capacity for the Striga control technologies developed

by the Project is demonstrated.

7-2 Economical and other characteristics of the sorghum and rice breeds favored by consumers
are identified.

7-3 The beneficial information included in the study results is provided in Arabic.

Subject 8: Implementation of FFS for sharing Striga control measures

8-1 The administration and management systems of FFS are strengthened.

8-2 The curriculums of FFS are formulated and teaching materials prepared.

8-3 Extension activities are carried out.

*Syllabuses of joint

seminars

Activities

Under Output 1

Subject 1: Development of novel
germination stimulants

Subject 2: Search for microorganisms with
potential to manage Striga

Subject 3: Searching for selective
metabolic inhibitors for Striga

Subject 4: Analysis of translocation
mechanisms of host materials to Striga

Subject 5: Evaluation of susceptibility of
rice and sorghum to Striga and
adaptability to ecosystems

Subject 6: Selection of Striga-
resistant/tolerant crops and establishment
of crop rotation system

Under Output 2

Subject 7: Field research on acceptability of
new technologies and local producers/
consumers’ preference

Subject 8: Implementation of farmers’ field
school (FFS) for sharing the Striga
control measures

Inputs

Japanese side Sudanese side
[Experts]

Long-term expert: 1 Project Coordinator
- Short-term expert: 9 Researchers

[Counterpart personnel]
-1 Leader
- 13 Researchers

[Materials and Equipment]
-Materials and equipment necessary for research
+One 4WD vehicle

[Materials and Equipment]

[Facilities]

*Project Office
+Laboratories
+Experiment farm plots

+ A part of materials and equipment necessary for research

+ The security
in the study
areas does not
deteriorate.

+The prices do
not soar.

Pre-conditions
+ The security
of Sudan is
stable.
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Project Title: Improvement of food security in semi-arid regions of Sudan through management of root parasitic weeds (5 years from 1st March 2010 to 28th February 2015)
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Target Group: Direct Beneficiaries: Sudanese Striga researchers in SUST and other institutions, Indirect Beneficiaries: Farmers in Sudan and other countries
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2-1 Microorganisms with potential to inhibit or promote Striga germination are searched.

2-2 Effective microorganisms are found.

2-3 Effectiveness of the microorganisms is demonstrated at farm level.

Subject 3: Search for selective metabolic inhibitors for Striga

3-1 The specific metabolic profile is revealed.

3-2 The specified metabolism is proved to be necessary for Striga survival.

3-3 A chemical to inhibit the metabolism is found.

Subject 4: Analysis of translocation mechanisms of host materials to Striga

4-1 The water relations characteristics of Striga are illuminated.

4-2 Water management conditions to inhibit Striga growth are adjusted.

4-3 Culture conditions to inhibit Striga growth are developed for the respective crops.

Subject 5: Evaluation of susceptibility of rice and sorghum to Striga and adaptability to

ecosystems

5-1 Resistance of rice and sorghum against Striga is evaluated by analyzing genetic resources.

5-2 Striga-resistant breeds are selected.

5-3 The Striga-resistant breeds with adaptability to the local environment are developed.

Subject 6: Sel of Striga-r tolerant crops and t of crop rotation
system

6-1 Striga-resistance of the candidate crops is evaluated in vitro.

6-2 Striga-resistance of the candidate crops is evaluated at experimental farms.

6-3 A crop rotation system with a combination of the selected crops is developed.

Output 2. Amelioration of farmers’ practice to manage Striga

Traditional knowledge on Striga management is systematically compiled.

Subject 7: Field research on bility of new technol and local producers/
consumers’ preference

7-1 Producers’ economical and technical capacity for the Striga control technologies developed

by the Project is demonstrated.

7-2 Economical and other characteristics of the sorghum and rice breeds favored by consumers
are identified.

7-3 The beneficial information included in the study results is provided in Arabic.

Subject 8: Implementation of FFS for sharing Striga control measures

8-1 The administration and management systems of FFS are strengthened.

8-2 The curriculums of FFS are formulated and teaching materials prepared.

8-3 Extension activities are carried out.

Narrative Summary Objectively Verifiable Indicators M?ans ‘.'f Importa.n ¢
Verification Assumption
Overall Goal * Specific suggestions and action plan on practical use of innovative technologies developed for - Specific
Extension of new Striga control measures Striga control are proposed to the Government of Sudan and farming villages suggestions, Action
progresses. plan, Seminars, etc.
Project Purpose 1) A permanent team of Striga researches is founded in SUST. * SUST Documents - Cooperation
Research, development and extension 2) A mid-term budgetary plan for Striga researches is formulated in SUST. on foundation of a between
(RDE) capacity of Sudan University of 3) The researchers of SUST enable to present research outcomes continuously at international | permanent team for SUST,
Science and Technology (SUST) to manage forums including international workshop and conferences, and research papers in international | Striga researches governmental
Striga is improved. journals. * SUST documents institutions
on Budget and farming
* Proceedings of villages is
Meetings maintained.
* Published scientific
papers
Output Output 1. Develog of i ive technologies for Striga control *Proceedings of * The research
1. Innovative technologies to control Striga | Subject 1: Develop of novel ger imul Meetings members of
are developed. 1-1 Chemical stability of germination stimulants is improved by alternation of chemical structure. | -Published scientific SUST do not
1-2 Stimulant activity is elevated by further chemical modification. papers often change.
2. Farmers’ practice to manage Striga is 1-3 Efficacy of the target stimulants is demonstrated in experimentation farms. *Bulletins
ameliorated. Subject 2: Search for microorganisms with potential to control Striga +Handouts

- Syllabuses of joint
seminars

Activities

Under Output 1

Subject 1: Development of novel
germination stimulants

Subject 2: Search for microorganisms with
potential to manage Striga

Subject 3: Searching for selective
metabolic inhibitors for Striga

Subject 4: Analysis of translocation
mechanisms of host materials to Striga

Subject 5: Evaluation of susceptibility of
rice and sorghum to Striga and
adaptability to ecosystems

Subject 6: Selection of Striga-
resistant/tolerant crops and establishment
of crop rotation system

Under Output 2

Subject 7: Field research on acceptability of
new technologies and local producers/
consumers’ preference

Subject 8: Implementation of farmers’ field
school (FFS) for sharing the Striga
control measures

Inputs

Japanese side Sudanese side
[Experts]

+ Long-term expert: 1 Project Coordinator
+ Short-term expert: 9 Researchers

[Counterpart personnel]
+1 Leader
* 13 Researchers

[Materials and Equipment]
- Materials and equipment necessary for research
*One 4WD vehicle

[Materials and Equipment]

[Facilities]

*Project Office

+ Laboratories
+Experiment farm plots

* A part of materials and equipment necessary for research

+The security
in the study
areas does not
deteriorate.

+The prices do
not soar.

Pre-conditions
+The security
of Sudan is
stable.
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