3th Bk R AR ZR 8 et s B BR B A B i 155 0

AR—H 3

il

x

EMENARIC K A R—A VEIRH S R F

RE-

Javxzy bk

BT RO EREE

k2743 A

(20154F)

WILTBUE AE R ARE

R A

=

JR

14-093




b Ek KR A5 23R 2B X s [E
A—5

PR A SF B 0T 17 7

HE

RS

FMETEARIC K S R—F VEIRM R KRS

JAasx

7k

BT REFMRAERSE

k2743 A
(20154F)

I ITBUE AN ERR T e
EF AR



Fr X

MNEATEOE N E B W B 1, 2009411 A 10 B I A — & 36 Fn[E & s L7tk ik (R/D)
([ZHD & 20104E3 A L 0 BRI [ BR B #8507 15 /) (SATREPS) OMHAIZ LD TIRFF
MR TIRIC L DA =X ViR e Y = 7 N ASFEMOFE THEME L TWET,

WL, 7 u Y7 MREAD DR DR L 72 20144E9 H 1S, S AT BR S H BT 5 F
R AR ST K T R M A2 B IRE L, A— & CIFERIO D T o H — 8= K
EATFTINE TOFRBERBL CIZZ ORERICOW TR TREEHEZ TV E LT,

A ET, FAFHAERIC K 22— 2 LMEBTRIFRE S & 0 Wik M OFE T Ry 31 78 A s 5%
EFRVELDELOTHY, K7r vy MEONCEET 2 EEB IOHEIIEH SIS Z 2 %
FEH b DT,

BB, RREIC ZHAHTENERNAORBBRESICK L, Db OE#HOEEERLET,

SRR 27453 A

MSTATBOE N E R 71 8%iE
mpamEnE dJbH BA



Fro X
H &
TuY = b A MIEX
TR RGN

=5 EEe
ug‘ iz

A A SR B 2

BT BT AT ORI e eren et 1
1 — 1 AR IRIE SR & LB v eer ettt e 1
1 — 2 FHEHMERR oo ovverr e 2
1—3 %}ﬁﬁ EM%:'; .................................................................................................. 2
1 — 4 XTI o7 DO oo 3
B QT ERAIOD TR v eeee e 5
2 — 1 ERAMERR & BT B e IR oo 5
2 —9 -}‘A,_yqyﬁji/f ......................................................................................... 5
2 —3 ?““&ﬁj\*ﬁ“jﬁ‘/f ......................................................................................... 5
O — A EAITHAT DK o TR e eee et 6
%3% AT ]\@i;’fﬁ ....................................................................................... 7
3—1 %A?@%ﬁ\ 7 17 ]\ 7°\\/ ]\@i%ﬁ ..................................................................... 7
3—2 FREEOT O T2 FEHEEDFERE oo 8
3—3 PVl N EBEDFERFLIATR e 12
B =4 B T T R e 13
%4% %Wﬁﬁ?ﬁ?.%% ................................................................................................... 14
4—1 T STHEBEIZ L AEEHHE T - o ovvrrrm e 14
492 L E o DS I DERE oo 19
4 — 3 ;'fii“ o R RREEE: 20
B D B PR S L TGN - v vee e 21
5—1 =T s 21
B 2 Bl e 21
%6 % T B 23
B — 1 TS T T G e e e 23

6 — 2 g)ﬁﬁﬁﬁﬁ@@ .......................................................................................... 23



I &k

1. M/M - éﬁ%ﬂzfﬂﬁ?&%% (ﬁj{) .........................................................................
2. EK@” . X*‘&‘/{EU%}%%?E%%%ZU AR

3. A—ZUREHEARE: (SUST) ik



Tulx7 A MLEK

22¢ e | 250 o e az o] S 0
: \ gﬂﬂlggwﬂhe !,.../ h b
! EGYPT PN P\ ' SAUDI

"
h

| SRR S L i i ' e i

[ ARABIA ™

Semna West.

Belima Oagis o ‘\‘l
——— £

NV — A
7uvxs FOHR
WRTHER—F
BEEIT R

PR S LRSS S St

BB 6 Higk:
Tirfa, Huriya, Kasab, Ganan,

Wad Alsanosi, Ziragah

T TR

Intemational hounriary
Undesermined boundary®
State (wilayan) boundary
Abyei region™

Main Road o
FRoad
Track
—i——|  Pairoad

e 58 ar

i il & i, oy i b 1
Map Mo. 4458 Rev.2  UNITED NATIONS Dapanmen: of Fieid Suppan
Cartographic Section

March 2012



BES CTHREY 2ERXMERERE
(FFE—L M)

=gy

DURTIDLTODEHRERRDEF ooy EGREEDEH
(R—5 URZRMKF)



RTRHERERESENES SZyvVES



B F — &
Rk 3 o3
ARC Agricultural Research Corporation JEE ZEMT TR A
CAS College of Agricultural Studies JEE D
COE Center of Excellence BE - WSS - AN RSB
FFS Farmers’ Field School Ji B 5 A
GSMAI | Gedaref State Ministry of Agriculture and Irrigation | %74 — L 7 M 3 - A
IITA The International Institute of Tropical Agriculture B A = A JE T
JcC Joint Coordinating Committee Gl EZE S
JICA Japan International Cooperation Agency MNEATBOE N EBE 1 s
JST Japan Science and Technology Agency MNEATBUE NFFF BT IR B A
MFNE Ministry of Finance and National Economy MBS EZREAE
MHESR | Ministry of Higher Education and Scientific EEHE - BEres
Research
MoAl Ministry of Agriculture and Irrigation R EREEA
MSC Ministry of Science and Communication BrEala=r—ra %4
NCR National Center for Research SRR A —
NERICA | New Rice for Africa U H (77 kTR
PCM Project Cycle Management TR bAoA TS A
AR
PDM Project Design Matrix TR b T R
7 A
PDMe | Project Design Matrix for evaluation #EAfh FHPDM
R/D Record of Discussions Ak
RDE Research, Development and Extension T - BRI - & M
SATREPS Science and Technology Research Partnership R AT ARL AR RE e I [ B R S B
for Sustainable Development /)
SDG Sudanese Pound A=K R R
SUST | Sudan University of Science and Technology A — B R RN K
TOT Training of Trainers fROEHHE




AT A RS R EAIR

1. EHOHE

4 A—F U IRE F 4 AR T AMEF IR K D A — & R R
¥R TT s b

Gy B RERE (EWER) BUEHE © Hilith 7 m o= b

FTHER S - EATBHISEE B2 - BB | &% - 5 315 5,000 ' H
T — T E I F— A

#2010 42 3 A~ 2015 42 H (5 4 | Se T BAERREEE : 2 — 2 U BRI R, mSHH -
W | D FHEEDRTEE . BEHEME . B ala=r—Ta
VA, A=V T7INEZE - HEE . EENT e
i
HARUT, SIRERE AP R REIRORFSERSF:, I
R
L OBE ) - Fricle L

1—1 BHOEREBE

2= fE (T (A=) L5ET) 2o 7 ATz W T, REAEMEEX
NIATZ, YVHTL, Iy NMEOEBOEELILET 2R RKOEMHIERTHY . £DHE
FITEM 1IRM, EARITRHIEASHESND, A—F 2 TlE, BAEKREO TR %k
TS UNE) ZHOTFE LTBRIRKEREDS . EFHEREOK 50% TH D 700 7
ha IZBWTEENTWD, BREET, KEAICEVEL L TERYZEEE 22520
KD, A RTATORELZHEL TS E I, BERROE LVNRIZEEENMETT 5
EV ) EPEENIER S LTV D,

1994 FE LI, A — X VBT RS (Sudan University of Science and Technology : SUST) &
MERFORFENZLY A T A TOWFENED S, ZOLEHAROMHHIZKE SERR L,
LWL S, A TAHOEBERITELZRFTHA SN TORWES R L, A—F
OEEIZARE, BRMEICRA R EEEL B2 TWDH Z e, WRNRRGIEMHSL OO
DHFERES) DAL KD 5TV D,

ZOX DRI DIe ZNETORA N T A HHROBEREEEE 2, BERRA T A T
BrROT-D DR ER A B9 & U 7 BRI S E B R F R 15 7) (Science and Technology
Research Partnership for Sustainable Development : SATREPS) B ¥ =7 RBRA—X VB LY
PR ST, ECEAUCWAT U AR RS L0 ST BOE NFFH 7 E iR L A% (Japan Science and
Technology Agency : JST) (Zxf LA N T A HWFIEHFEN TN Z &&= T, 201043 A &
D 201542 A TO SEMOW IR ER STz, SUSTIE, A7 my=2 FOFEMERE L LT
BB —3— K Th b REENIEHEME (Agricultural Research Corporation : ARC) X2, H ¥
— L 7 M2 - #EA  (Gedaref State Ministry of Agriculture and Irrigation : GSMAI) & D & k Z
A THRMZEESIE L, MR RFIART oY =7 FOFRAREKE L LT, A—F IFseE




RPMTE KT D A T A TR LT — 2 INEE - M BRICR D AMBERRICE DT,
AK7ny =7 T, A TATOREFFEWEONTRIRIHIC X DBERS. BRI BRELH
DREFR, 16 ED D OFE KN O RSO B AR 2N & | S22 BREE ., PiBRD
BrEmicxt 4 2 BROSHEMEFE OSBRI ZMELZ AT L. X N7 A TBRIZZh I 72 B bA
RBNED LN, Fl2, X =L 7D 6 HFHcEB W TEEBESR (Farmers’ Field School :
FFS) S, BERSS 7wy =7 FERE O T, BIBREMT-PE R OILA 2T,

1—2 BAIRE
(1) Az BEE

(2) FYuey=r FEE
A— S R EAN RS (SUST) DA b T A AXRITH 033 D098 - Bl %€ - & K (Research,
Development and Extension : RDE) GE/)72%3m L%,

(3) k. H
R 1 HOI IR A T A H BRI BERE S B,
B2 BEEOA N IAHNEROIZDORVEANLEIND,

(4) BN (FPAMRE )
H A :
HMZEIRIE - B 24 CEFGHE) . B 57.6 A7 (=)
WHEBE=Z AL (KFR) « AU Z—3— MHEKR O RFEIZBIT 20ETEE) : 11 4
BA LG - %9 1 (% 1,000 7 11
=3 A A K 2,360 5H
FAFE
H B —o— L JEX 23 4 (SUST £V 134, ARC LY 54, GSMAI LY 3
4. Bl¥ala=/—3 3 %4 (Ministry of Science and Communication : MSC) }& O}
MBEEF %S (Ministry of Finance and National Economy : MFNE) X ¥V % 1 4)
Ty MEE 1,650 5 H
Tl - AR R
SUSTHRDO 7 v Y= MHEE, (&M &K OKIE - B
SUST LUV & — L 7 Il ARC N BRI - o #
SUST N A ~ 7 A J7 W78 2= 4505k K OSHT i JE U Hi oD 2 it

ii




2. FHEAEFADOHRE

il A A | B

R B HIRARRE  JICA BRABHIEH HESE

fEm iz W4 JICA RATBISEE 3 - BABRRE 7/ v—7
FHWF— L2 EMIERE

e B RHilOAT MUt EERRERET YAy =T arihug s b

A=
Prof. Migdam E. #ff Director, The National Center for Research, Ministry of
Abdelgani Science and Communication

THAHAR | 2014 4E9 H 6 H~20144F9 H 22 H | sHGFEEE - #& T REREAM

3. FHEKROBME

3—1 HR-BEOERE

<R 1 HHIR A N T A TBABRELN SR S D >

ARRFIFERR D T- DITRE ST 6 BTN T I B FERENSE D v, KRR DERK D &7
Vo TWD, HERFICK T OEMEORRITILUTOLEY TH D,

A 1 T B R FEFEME (T-010) BERI, Ay Ml - HERBRICBW TR

MBHGEES iz,
M 2 FENL L ORIRE EME 2 oBEEL. A NTA TSR E L OWMAEMERKE L
7~

PR 3 IRTAMEE O FRFITFREA R R B - ERWE/HEL, TN ONRHEFICLD
FEEEPNH DR 2 e L7,

R 4 A NT AT EEFEMOKILEE - BlE D 2T IS < 15 38 K5 INEEAE DS g AT
S,

PR S A R INVHTADA RN T A FTEGUERBR M T, BE SN2 6 SLFE) S ERBIMEIS
PO AR % #% T 2 MR E S iz,

R 6 AN TATOFAZIGNT LI~ MFELRK LTI, 245F - Iy h-bvY
U o 9 EOEBUE/MMEZ SN L. HrBmEAR R BER LT,

<FEFE 2 BERORA N TANEROZDORY AN kESIND >
AR DT O DLLT O 2 FEIZ DWW T HBEICHE i S v, mWER AL B E LN TS,
A 7 BRREFFICE T D RBREE OB AS T IFZ RO SR E U THRE Sz, AE
F o HEEOEIFIZOW CHEEFREN T I 4L, RO £ & O REEHET
H5,
B8 A NT A TRHWEDIAEFIZWMIT 7= FFS 25 24 015506 S v, BoRES TO A N7 A BBk
L. FRICERT A2EWVINENRE SN TND

p=(11}
Pz

<HHVE 2 —IZBI) &5 ~Dx kit >
F L E 2= T, EEEHE L OEMNEICET U T 4 HADOREN RS, A#
IZRBNWTENHIRE DO IR T 2 Rl LTz,

iii




O Fuay=xs b TS =LY v A (PDM) OULET
HR L B 2 — T H S 7=7Efl A PDM (PDMe) 7% 2012 4F 12 H 25 HiZfrbhi=AaRE
W Z B2 (Joint Coordinating Committee : JCC) (23T, PDM & 2 ik & L THERE I T,
@  WFTE A O & OHERE B
SUST A b~ J A JIHFFE=ITE) D 5 He ik B (Technician) ICAMHHE D2 (2013 4 6~
8 H) w7z, JREEHZLO 3 I A%, 6 7 HKICIT RS NEHEME L L
TA—HF U EFFML, A—F A CIEEhZMkE T 5L 5. A NI A4 TREDLEE
BoTr74+a—7 v 5 {To7,
® A bTAHWIRRDOEFIEHE DRESI B
HR L E 2 —DRRIC, HFRHEE 2 4 OESNRHEBPE Z o7clo, 16 O e 588 7)1
FICEES o2, OB OV T M & EERORAE L EAHB L T, B
L7 eiGdh & KR 2 M0 Az T o7, B, A—F 2 AMFRENEEESD—DT
oD AK RIS TS CTRERERFFHEDORRELHR LT,
@ R 2 (TR DIGEN O [ ¥ 72 FEHtE O HEE
FFS OIFENIA—FZ VENTHHEE SN TEY . A—F VBUFN 5, FFS EE 20 b
DI EZ T DT T, IEEBNICHM A R L 20817 (Bank of Sudan K& O
Sudanese Agricultural Bank) 7°5 & Bl 245 L Tk ¥ | FFS IR DB 4% & RIS
e Z BRI TE D,

<7vTxr FBAEERDRLIAKR>

SUST BEEERICA T A4 THFEENHEBEBINTEY, FEOMEE 24, HiE 3 4095
L CTWAIZA, ENAF%EE % — (National Center for Research : NCR) . ARC D9 E H WF9E
IEENCSIML TS, AT A THEEOFER TEIEILD H A, PHIR 2R PHEFTEIIRE S
LTV, 72721, SUST BEFEIE, MEMFEDO D Ot 4 —EE2 AL TED,
FEEN Y ARC BIfRE DB D MET R B R 2 E L C RN R FTENEORGH & Bis LT,
[t &= VataBml T, B-FHNR FRICOVWTHRE D ER SO L Bbitd, SUST
e OEMICBE L TiX, ZHETIZ 15 KOG TREE, 17T KROFERBERNA—F O
MBI L it Loz enb, 7uadx7 b BEERD RARICHOWNTIT—EDH
BN HTDHEHMr Sz,

3—2 FHMEHEROELN
(1) 2% muv
ARNTATWEFIA—F 2+ TEEAFEICEELZRIILTEY, BRENPODA FTA4

HHRIRICET 2 =— XD\, RERAEMER SUST 2T 3 2 S%HE - Baafsed &
OREEMAICBNTH, AN T A TIBEEEICHEEL 726 TR IS &S
. REMHORFIZHROVEIFZ 0TV D, 2012 F ISR E SN b E O A — & 40
EERIEB) FEHE. AREIE L OB L RREICERT 22 L 28T B . REMFITA
— X UOBR=—X, DREOEBTHERL L TRLAMEREmNE N D,

v




(2) BHZE : s
B REDT- O DIEENIEEICERICHIT THEB LT, uycs M AEOERIZE
HELTWA, MAOMM&TREE I, Yevx7 NABEILERIND EEZE2 515,

(3) ZhME : @

A= e ARPDR TGS ORI, A—F 2 NH 0B —3— ks OFAM T H o [ %
frEBBULRBEY THoTm, A7V FOEDICA—F VBN IZH LI-n—h /12
VR—= U (PHE) 1E. AT A AMEEOILETE, R (5O FAEmE) BRI
FIH Tz,

4) A7 b @y (IEDOA 237 )

A7ayxz7 bEBELT, ZHRORERED. AT A TYBROFRIZ 0D IS E
B, WA=V I7MDOTFTE A ML —y g VEFETIE, VT LOAEENRE L\ EL,
FFS X, # ¥ — L 7Moo 7a 7T MZbISHEN 2285, FFS IZBIN L2 IT,
IR A /LT T HHIC, BHLREMMEEZRHY >ob b, ADA /N7 MIRY
T2 B 720,

(5) Fifoetk : HRRE

=B DEENEEOEENEZ 91> TWDH &, MR v 2 — NS B2 -
TWDZ &L, BURM - HlEN e FRitE 2 R T2 ERE o TWWD, —F T, THED
FrfetElx, O & IR S o 2 — D BBULIZ) > TBY . £/, A T A TRiBRD
FREEZ T LT OOERO 7NV —7iZid, GSMAI 7D Ok e g2 L L LT
W5, B, vz ML ECE K BIX, A T A THHBRICIR 2 05E - 3%
K a BT A A BAE L TWANR, BELAULTIE, BB - BREH - EERHR L Vo7
AN T A BN OB LI NEM O AT RN R ER 72720 B ReE
WZOWTITHRREE & O & 7e o 72,

3—3 MEHXBICEWMLEER

(1) FHENFEICET L2 L 8L

(2) EfiFutv A CEATHZL
—H DBy E == N T e Y= NSO E ST RIER 2 T o7, Fo, W
Z—L Z7MO FFSIFENZB L T, A—& VERIT - BERIT N O OB RN G LT,
TS OB RSN SR I, MV IS EhE RS & sl R O FE IS E R L 72,

3—4 MEARUMEZERELEZER

(1) FFEANFEICET L Z L 8L

(2) EfiF et AT HL
2013 FFEEHNCIZ R D 728 FFS O E/REHICIHB DT HINEIME T L, [FED T
7o T DB BRES CIINER SV | HEIFOMREII#ER IO, Hif
e DN FNNI B EWI 7R BN e T2,




3—5 # H

R BIT D HEE D IZET AT TR I BIBNICER RIALTH Y . A N7 A TR
4% % SUST RO ISR ORFZRRE N7, ey =7 bA2@U T ELZZ e, Fudx
7 MI, HPTELERLD 2015 4F 2 AIZK THRAREEHIlTE NS, 7272 L. A b7 A TR
e h T BT I, MY X — O BB LR LETH S

3—6 & B
(1) WA T £ TICHY e X iEH)
1) MEELAFIE® o % — (Weed Research Center) AR BHUV I 01T 7= 47
SUST B X 2 MEEAFstt o 2 — (IFr) ML, Y mo=2 hofiE (W)
DOk & B DT DI EHERFHE TH 5, FMEO BBYkIcHIF <, vy =2 FOH
A F— L%, FTREZRIR Y D34 (B fhE) 22— AlNcxt LTIT I,
2) EBRHIEOMH~=2T L
H L B2 —REOIES O—2IZ, TSUST A k7 A HHFFEERICHL G S e B ER O HE
FREEL - (RFOT-DODO I U H—R_— MNMHE] b D, A4 —2 (2) IZidoLs
V. WA RETHHE %23 725K 8 (Technician) 73, 4 2A kT A AW D LB
BE (WD R L O EREEOREEH) 2 - ATHIXH5ETIIR>TWVD, —
B JEMED O EoEEEAET EM (RERE I v~ 777 R ERO& S B
NEELEHEBEZNET A, VA7~ 77 G LRLTWEAHORIE - ©&
IHTICHWO NS bHD 200, INOEMOBH~=2 7 VOERNSHLET
bbb, BRNEMEN, A~v=a 7 VOEREZZETFTETHY, Tmy=2 MHIRNIC
B L. BT v B == h B EE 21T,

(2) B TH, A—F AR EL Y f T~ X JEE)
1) Center of Excellence (COE) D BFFKER
H L E 2 — DRI SN TV EHE - BHEF 88 12 X 5 SUST B D COE
(HE - W98 - AMTBERRILSAERT) BUFARE (REM) X, BIELAEANTRFFTH
Do EEEHE - BIRITEE ~FE O, COE RARE R -T2, BFH P AED NFEE
AR - AT EMHB), E OWHNRE, A ¥ v 7 OFBER., VOB - HEE
EEABRMI E Vo BENEENR D EDZ L ThH T2, BH D COE KB AMKHE L 7=,
2) THROMER
Tavel MMETHIZ, FH—E - BE LKLY HEET DO TEN D720
FriclTryay=7 MEENIRELSB U LN DD T, EiitkRS (SUST) OAhe b T
W 718EBd (NCR, ARC, X —L 7)) b ZNENTO TRIEREZ T 5,

3—7 % A

(1) WFThask - B 2280635 2 & BNREER G EEICH - Tk, EEIC L > TEIES
Mis% - M OF DRI EZCPIZK D DB L TH D, ZDOHRIZHENT, MO 2 7 A
TWFFEFIC S SUST A N T A TWFIEEDOMF Z BTy D SUST EFE O F#H%, 5
DB I A — 2 BT D KT, BUNFERBI D78 - FAEICIRSFIHOM S 2 5

vi




AHEWT, ARRTG#EEZLND,

(2) 7uv=7 b, EMiFB SUST O &7 53, NCR, ARC, GSMAI %, #HEOW 1%
BREET D THY, 72, lRE 1 L2070V =7 YA FAET 6 B0 FEREIC
bol-Z b, BfREDaIa=r—varBNRashiz, L, BHREOHRES
IZED, REAMELETLZ LR, Tuad=7 FEEMCELL ZENTE R,

(3) A= MUK HARBMOMIRIEZ LA N T A BHBRIFIEIZIB N T, 20 FLL EOREfR%E
HNTRBY, TS LT b0 L BE, A7a v =7 FO X5 it e HEICRS
7. WHEOFEICT Y T 70T, BRE R EHEBAROFEEIL, FRRIEEI 2179 5 2 T
RA[KigtbDEWNWR D,

vii




Summary of the Results of Evaluation Study

I. Outline of the Project

Project Title: The Project on Improvement of Food Security in
Country: Sudan Semi-arid Regions of Sudan through Management of Root

Parasitic Weeds

Issues/Sector: Agricultural ) ) . )
L. Cooperation Scheme: Technical Cooperation Project
Development (Biotic Resources)

Division in Charee-
[viston I HAATee Total Cost : 350,000,000 Yen
Rural Development Department

Partner Country’s Implementing Organization:

Sudan University of Science and Technology (SUST), Ministry
of Higher Education and Scientific Research (MHESR),
Ministry of Agriculture and Irrigation (MoAl), Ministry of
Period of March 2010 — Science and Communications (MSC), Gedaref State Ministry of
Cooperation | February 2015 Agriculture and

Irrigation (GSMALI), Agriculture Research Cooperation (ARC)

Supporting Organizations in Japan:
Kobe University, Osaka Prefecture University, Tottori

University

Related Cooperation: Technical Cooperation Projects
None in particular

1. Background of the Project

Root parasitic weed which is known as “Striga” is one of the most serious biological factors that harm
production of gramineous species such as sorghum, millet and rice within semi-arid regions of
Sub-Saharan Africa including Sudan. Sorghum and millet, the main hosts of the parasite and the main
staple food for Sudanese populace, are planted in millions ha. It is said that 300 million people’s lives
are affected by the weed; as a result, Sudanese government has faced serious food security issues. The
need for simple, inexpensive methods which control Striga at the early development stage and suit for
resource poor mostly illiterate, subsistence farmers is imperative.

In order to exploit preventive methods against Striga, Sudan University of Science and Technology
(SUST) and Kobe University, Japan have collaborated since 1994 and contributed to clarification of
Striga’s biological and ecological characteristics. Having said that, various aspects for controlling
Striga have not yet scientifically been clarified; therefore, it is strongly required to develop innovative
techniques to prevent damage by Striga for strengthening food security and poverty reduction in Sudan.

To this end, “Project on Improvement of Food Security in Semi-Arid Regions of Sudan through
Management of Root Parasitic Weeds” (hereafter referred to as “the Project”) under the scheme of
SATREPS (Science and Technology Research Partnership for Sustainable Development) has been
implemented for five years from March 2010 to February 2015, following the signing of the Record of
Discussions (R/D) on 10th November 2009.

2. Project Overview
(1) Overall Goal

Extension of new Striga control measures progresses.
(2) Project Purpose
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Research, development and extension (RDE) capacity of Sudan University of Science and

Technology (SUST) to manage Striga is improved.

(3) Outputs:

Output 1:

Innovative technologies to control Striga are developed.

Output 2: Farmers’ practice to manage Striga is ameliorated.

(4) Inputs (by the end of August 2014)

Japanese Side:

Dispatch of Experts: Long-term Experts (Coordinator): 2 persons
Short-term Experts : Total of 57.6M/M

Provision of Equipment: 1.06 million US Dollars

Bearing of Local Operation Cost: 0.2 million US Dollars

Training and Research Activities participated by Counterpart Personnel in Japan: 11 persons

Sudanese Side:

Counterpart personnel: 23 persons (SUST: 13 persons, ARC: 5 perspons, GSMAI :3 persons,
MSC: 1 person, MFNE: 1 person)
Operational Expenses: 159,000 US Dollars

Land and Facilities: Office spaces with office furniture and electricity at SUST

Facilities and experimental fields of the Striga Research Laboratory

II. Evaluation Team

< Japanese Team>
Mr. Shiro NABEYA
Leader Senior Advisor to the Director General, Rural Development Department,
JICA
Project Mr. Hiroyuki HANADA
Members | pjapping Project Officer, Rural Development Department, Team 4, JICA
of the Evaluation Ms. Keiko ITAGAKI
Evaluation | Analysis Senior consultant, International Development Associates Ltd.
Team
<Sudanese Team>
Prof. Migdam E. Abdelgani
Leader Director, The National Center for Research,
Ministry of Science and Communications
Period of Evaluation: 6 — 22 September 2014 Type of Evaluation: Terminal Evaluation

II1. Results of Evaluation

1. Achievements

1-1. Achievement of Outputs

(1) Output 1: Innovative technologies to control Striga are developed. (Most likely to be achieved)

To attain the output 1, the Project has carried out the researches on the six subjects. Experiments

and verifications were conducted mainly at the Striga Research Laboratory in SUST.

Achievements of each subject are as follows.

Subject 1: The Project has worked on the structural determination of strigolactone, and a Striga

germination stimulant, T-010, was synthesized to induce suicidal germination.
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Subject 2: The Project has isolated and identified microorganisms which have the potential to
interfere and/or arrest early developmental stages of Striga through laboratory and pot
experiments.

Subject 3: Based on the metabolic analysis, carbon and nitrogen sources for the germination of
root parasitic weeds were identified and inhibition of sugar metabolisms was confirmed
to have preventive effects on seed germination.

Subject 4: The differences in photosynthetic capacity, stomatal conductance and transpiration rate
between Striga and host plants were analysed in terms of translocation mechanisms.

Subject 5: The Striga resistance of the selected varieties was examined through pot experiments
two varieties (Umgar and NERICA 5) indicated high resistance.

Subject 6: A sesame variety with suppression effects on Striga was selected through evaluation
using rhizotron method and hydroponic culture. Varieties of sunflower, wheat,
cowpeas have also been evaluated as potential crop for rotation or mix cropping to
mitigate Striga damage

(2) Output 2: Farmers’ practice to manage Striga is ameliorated. (Most likely to be achieved)

Subject 7: Economical and technical capacities among the farmers were identified as factors that
affect the degree of acceptance of the new technologies such as application of herbicide
to control Striga. As for the preferences of sorghum varieties, data have already been
collected from about seventy samples, which are at the final stage of processing and
analysis.

Subject 8: The Project has organized 24 Farmer’s Field Schools in 3 localities in Gedaref. Weekly
meetings were conducted throughout the cropping season, and supervised by the
extension department of GSMAI. The techniques to control Striga, together with other
basic cultural management practices, are taught in these FFS.

1-2. Measures taken to address the Recommendations made at the Mid-term Review

(M

()

3)

Revision of Master Plan
The revised Master Plan as summarized as PDMe was duly approved as PDM version 2 at the JCC
meeting held on December 25, 2012.

Utilization and maintenance of equipment for research

The Project has provided guidance on the basic operations and maintenance of the equipment. In
addition to the researchers, one of the technicians of the Striga Research Laboratory participated in the
training in Japan in 2013, which contributed to the further technology transfer particularly in this
regard. These training in Japan were effectively augmented by the dispatch of a Japanese expert at
three and six months after the training to provide follow-up guidance in the Striga Research
Laboratory.

Capacity Development for Output 1

One young researcher per year participated in the JICA training course on Integrated Pest Management
(IMP) over the years from 2010 to 2013, upon which the young scholars had opportunities to be
guided by the Japanese researchers in Japan. In Sudan, at the Stirga Research Laboratory, many
graduate students were also involved in the Project who could also guided by the Project team
members. By the time of the Study, 17 research papers were published and 17 presentations were made
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by the Sudanese researchers. Unfortunately, two young researchers have left Stirga Research
Laboratory in 2012.

Enhancement of smooth implementation of the activities for Output 2

There has been a Japanese researcher joined the research on Subject 7 since 2012, in close
collaboration with the Sudanese researchers who had worked on the subject since the beginning of the
Project. However, it should unfortunately be admitted that the activities on Subject 8 were mostly
carried out by the Sudanese team members while the Japanese researcher who has been stationed in
SUST for longer period of assignment occasionally took part in a part of the monitoring.

1-3. Prospect for Achievement of the Project Purpose

The Striga Research Laboratory of SUST is a formal institution of Striga research at SUST.
There are two researchers and three technicians permanently assigned and some researchers from
the National Center for Research (NCR) and ARC also participate in the activities. The annual
budget planning has been exercised by Striga Research Laboratory, but no longer-term plan has
yet been formulated. However, the College of Agricultural Studies (CAS) is planning to establish a
new and independent research center on weed science, of which the current Striga research
laboratory would become an essential part. A committee to discuss the detailed plan of the new
center, composed of the researchers from relevant departments of the college and some
representatives from ARC, has been organized and it is expected the mid- or long-term
comprehensive plan would be formulated. By the time of the Study, 15 research papers were
published and 17 presentations were made by the SUST researchers in various seminars,
conferences and workshops. Hence the Team foresees a fair prospect for the achievement of the
Project purpose.

2. Summary of Evaluation Results
2-1. Relevance: High

The Project is consistent to the policies of the Sudanese government, as well as to the ODA

programs of Japanese government. The focus of the Project is appropriate response to the needs of

beneficiaries.

2-2 Effectiveness: High

All of the expected outputs are steadily being achieved and most likely be attained by the end of the
cooperation period. There is positive prospect for attainment of the Project purpose.

2-3 Efficiency: High

The inputs from both Japanese and Sudanese sides have duly been provided to produce the intended
outputs. It should be noted with appreciation that the Sudanese government has provided
considerable amount of “local component” which were utilized to renovate the existing laboratory
facilities and to construct new building to be the base for future research activities.
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2-4 Impacts: High positive impacts
There are many graduate students were also involved in the research activities, whose experiences to
work in the Project would be transferred to the relevant institutions in the future. GSMALI has started
to apply FFS as effective extension tool to its own programs with a manual that they produce
themselves. At the field level, positive impacts on the agricultural production and income are
reported, though not all of the farmers could apply all of the techniques due to the affordability of
some inputs. Some farmers have organized themselves into formal groupings to help each other as
well as to obtain better access to external resources such as support from government programs and
loans from banks. Farmers also enjoy closer relationship with extension officers, and some lead
farmers have already disseminated what they have learned through the Project to other farmers in
and around their communities.

2-5 Sustainability: Moderate
Current policy directions that emphasize the importance of increase of agricultural productivity and food
security are likely to continue. Organizational structures for research and extension may not change but
financial sustainability would largely depend on the future efforts, to realize the Weed Research Center
at SUST, as well as to secure resources for extension activities in Gedaref. A fair prospect is expected in
terms of technical capacities of researchers and extension officers, while there may be financial and
organizational constraints for continuous adoption of Striga control techniques among the farmers.

3. Factors that Promoted Realization of Effects

3-1 Factors Concerning the Planning N/A.

3-2 Factors Concerning the Implementation Process
Some research team members could avail additional fund from external sources. Also, additional
financial supports were provided to conduct FFS in the field by the Sudan Bank and Agricultural
Bank. These supports were found to have contributed to the smooth and effective implementation
of the Project.

4. Factors that Inhibited Realization of Effects

4-1 Factors Concerning the Planning N/A.

4-2 Factors Concerning the Implementation Process
The drought in the cropping season of 2013 negatively affected the yield performances in some of
the FFS demonstration plots. The incidence caused negative influences in terms of the effects of
technology dissemination, although the Project could manage to proceed with its originally planned
activities through the efforts of the relevant personnel.

5. Conclusion

The Team confirmed that the technical capability of staff of SUST as well as cooperating institutions for
Striga research has surely been improved. Most of the recommendations by the Mid-Term Review Team
have been addressed, and the necessary steps to continue Striga research activities are being taken through
the plan of a special Striga research center or “the Weed Research Center”.

In accordance with the results of the comprehensive evaluation, it is concluded that the Project would be
completed in February 2015 as planned. There are still several important issues to be addressed in order to
have better outcomes of the Project. These issues are explained as recommendations in the following
chapter.
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6. Recommendations
6-1 Recommendations for the remaining period of the Project
6-1-1 Support for planning of the proposed Weed Research Center of SUST

As previously discussed in the section 4-5-2, the CAS is currently planning to establish a Weed Research
Center, which would further enhance the research activities on Striga as well. The details of the plan are to
be discussed from now on among the designated members of the planning committee that includes some
research team members of the Project. This center would be one of the good ways to continue and further
expand the achievement of the Project. It is thus important for the Project to monitor the progress of the
formulation of the concrete plan, and to provide information and supports to the efforts to facilitate their
planning activities by CAS.

6-1-2 Preparation of operation manuals on equipment

The Striga Research Laboratory of SUST has well been managed by virtue of efforts of the Project
personnel with support of Japanese experts. It was observed by the Team that some operation manuals on
usage of the laboratory equipment are indicated at the Laboratory, and operational manuals for GC (Gas
Chromatography) and HPLC (High Performance Liquid Chromatography) are under preparation by a
Japanese expert. However, for long-term technical sustainability, the Team recommends preparation of
operational manuals for other equipment.

6-2 Recommendation for the Sudanese government for future (after completion of the Project)
6-2-1 Official Recognition of SUST as Center of Excellence

The MHESR has been working to officially recognize the Striga Research Laboratory / CAS as the Center
of Excellence (COE). As the authorization as COE may help SUST to further develop and enhance its
research and educational capacities, it is recommended for the MHESR to accelerate the procedure to realize
the authorization in an official manner.

6-2-2 Efforts to secure financial support

Along with the termination of the Project, the financial support such as local component from the MFNE
and local expense borne by the Japanese side would cease. It is generally assumed that the fund allocation
afterwards would inevitably been of much smaller scale. Thus the Team requests the participating
institutions to continuously make their efforts to secure resources necessary to continue, further expand and
scale up the accomplishments brought about by the Project, not only in terms of research activities at SUST,
but also of the extension and demonstration activities by ARC and GSMAL

7. Lessons Learned

7-1 Open access to research facilities

Universities and national research institutions are strongly expected to conduct research in order to solve
the important problems in improving agricultural development. Universities are supposed to educate young
students and researchers trough research.

SUST has allowed Striga researchers from other institutions to utilize the Striga Research Laboratory
equipment provided through the Project. This policy seems to have been very effective.

As most developing countries are not capable to furnish relevant institutions with necessary instruments for
all research, it is desirable for universities and national research institutions to play a central role in
generating wider impacts on the society by providing open access for academia and other stakeholders.
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7-2 Proper coordination among institutions

The Project was implemented in collaboration among several research institutions, who shared the
common interests and commitment in Striga research. Efforts have been made to ensure close
communications, and proper coordination made among these participating institutions seems to have
contributed to smooth implementation of the Project, thus led to the success and fruitful achievement of the
Project.

7-3 Trust relationship

Representatives of the Striga research from both Sudanese and Japanese sides have been working for more
than 20 years and there is a decisive confidential relationship between them. Such relationship is essential
for not only a research project but also others to conduct sustainable activities with counterparts.
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MINUTES OF MEETING
ON
THE TERMINAL EVALUATION
ON
JAPANESE TECHNICAL COOPERATION
FOR
THE PROJECT ON IMPROVEMENT OF FOOD SECURITY IN SEMI-ARID REGIONS
OF SUDAN THROUGH MANAGEMENT OF ROOT PARASITIC WEEDS

Based on the Record of Discussions signed on 1ot November, 2009, the Terminal Evaluation was
conducted by the Joint Terminal Evaluation Team consisting of members from the Japan International
Cooperation Agency (hereinafter referred to as “JICA™) and the National Center for Research, Ministry of
Science and Communications from September 7™ to September 217, 2014 in order to evaluate the progress
and achievements of the Technical Cooperation on the Project on Improvement of Food Security in
Semi-Arid Regions of Sudan through Management of Root Parasitic Weeds (herein after referred to as “the

Project”).

After the intensive study and analysis of the progress and achievements of the Project, the Team prepared
the Joint Terminal Evaluation Report (hereinafter referred to as “the Report”) attached and presented it to
the Joint Coordinating Cornmmittee (hereinafter referred 1o as “JCC”) held on 21* September, 2014,

JCC discussed the major issues of the Project stated in the Report and agreed on the matters attached

hereto.
Khartoum, 21¥ September, 2014

2 P 7T IR
Dr. Salah-Eldin Sid Ahmed Prof, Yukihiro SUGIMOTO -
Project Director Leader of Japanese Expert Team
Dean, College of Agricultural Studies, Sudan Professor, Graduate School of Agricultural
University of Science and Technology Science, Kobe University
(SUST)



Attachment

Main points of discussions based on the Report at JCC are as follows.

1, Approval of the Report
After the intensive discussion, JCC approved the Report and agreed (o take necessary actions io each

recommendation.

2, Others
The following issues were discussed at JCC. It is expected that necessary actions to be taken for better

outcomes of the Project in the remaining project period and ensure effective utilization of the outcomes of

the Project after the completion of project period.

(1)

)

€)

(4)

Support for planning of the proposed Weed Research Center of SUST

As previously discussed in the section 4-3-2, the CAS is cwrently planning to establish a Weed
Research Center, which would further enhance the research activities on Striga as well, The details of
the plan are to be discussed from now on among the designated members of the planning committee
that includes some research team members of the Project. This center would be one of the good ways -
to continute and further expand the achievement of the Project. It is thus important for the Project to
monitor the progress of the formulation of the concrete plan, and to provide information and supports
to the efforts to facilitate their planning activities by CAS.

Preparation of operation manuals on equipment

The Striga Research Laboratory of SUST has well been managed by virtue of efforts of the Project
personnel with support of Japanese experts. It was observed by the Team that some operation manuais
on usage of the laboratory equipment are indicated at the Laboratory, and operational manuals for GC
and HPLC are under preparation by a Japanese expert. However, for long-term technical sustainability,
the Team recommends preparation of operational manuals for other equipment.

Official Recognition of SUST as Center of Excellence

The MHESR has been working to officially recognize the Stiga Research Laboratory / CAS as the
Center of Excellence (COE). As the authorization as COE may help SUST to further develop and
enhance its research and educational capacities, it is recommended for the MHESR to accelerate the
procedure to realize the authorization in an official manner.

Efforts to secure financial support

Along with the termination of the Project, the financial support such as local component from the
MFNE and local expense borne by the Japanese side would cease. It is generally assumed that the
fund allocation afterwards would inevitably been of much smaller scale. Thus the Team requests the
participating institutions to continuously iake their efforts to secure resources necessary to continue,
further expand and scale up the accomplishments brought about by the Project, not only in terms of
research activities at SUST, but also of the extension and demonstration activities by ARC and
GSMAL

Appendix: Joint Terminal Evaluation Report
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THE JOINT TERMINAL EVALUATION REPORT
ON
THE PROJECT ON IMPROVEMENT OF FOOD SECURITY IN SEMI-ARID
REGIONS OF SUDAN THROUGH MANAGEMENT OF

ROOT PARASITIC WEEDS

Khartoum 21% September, 2014

JOINT TERMINAL EVALUATION TEAM

he 2 % 94 e

Mr. Shiro NABEYA Prof. Migdam E. ABDELGANI

Leader Leader

Japanese Terminal Evaluation Team Sudanese Terminal Evaluation Team

Senior Advisor to the Director General, Director, The National Center for Research,
Rural Development Department, Ministry of Science and Communications

Japan International Cooperation Agency
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Acronym and Abbreviation

ARC Agricuiture Research Corporation

CAS Coliege of Agricultural Studies

COE Center of Excellence

DAC Development Assistance Commitiee

FFS Farmers’ Field School

GC Gas Chromatograph

GSMAI Gedaref State Ministry of Agriculture and Irrigation
HPLC High Performance Liquid Chromatograph

JCC Joint Coordinating Committee

JICA Japan Intemnational Cooperation Agency

JST Japan Science and Technology Agency

MFNE Ministry of Finance and National Economy
MHESR Ministry of Higher Education and Scientific Research
M/M Minutes of Meetings

MSC Ministry of Science and Communications

NCR The National Center for Research
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ODA Official Development Assistance
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R/D Record of Discussions
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SATREPS Science and Technology Research Partnership for Sustainable Development
SDG Sudanese Pound

SUST Sudan University of Science and Technology

TOT Training for Trainers




1. OUTLINE OF THE TERMINAY, EVALUATION
1-1 Background of the Project

Root parasitic weed which is known as “Striga™ is one of the most serfous biclogical factors that harm
production of gramineous species such as sorghum, millet and rice within semi-arid regions of Sub-Saharan
Africa including Sudan. Sorghum and millet, the main hosts of the parasite and the main staple food for
Sudanese populace, are planted in millions ha. It is said that 300 miltion people’s lives are affected by the weed;
as a result, Sudanese government has faced serious food security issues. The need for simple, inexpensive
methods which control Striga at the early development stage and suit for resource poor mostly illiterate,
subsistence farmers is imperative.

In order to exploit preventive methods against Striga, Sudan University of Science and Technology (SUST)
and Kobe University, Japan have collaborated since 1994 and contributed to clarification of Stiga’s biological
and ecological characteristics. Having said that, various aspects for controlling Striga have not yet scientifically
been clarified; therefore, it is strongly required to develop innovative techiniques to prevent damage by Striga for
strengthening food security and poverty reduction in Sudan,

To this end, “Project on Improvement of Food Security in Semi-Arid Regions of Sudan through Management
of Root Parasitic Weeds” (hereafier referred to as “the Project™) under the scheme of SATREPS (Science and
Technology Research Partnership for Sustainable Development) has been implemented for five years from
Mearch 2010 to February 2015, following the signing of the Record of Discussions (R/D) on 10™ November
2009.

i-2 Background of the Terminal Evaluation

Based on the R/D, the Project has been implemented for five-year duration since March 2010. Since the
Project reaches around half a year until the project is completed, the terminal evaluation was conducted by the
Joint Terminal Evaluation Team (hereinafier referred to as “the Team™) consisting of Sudanese and Japanese
members.

1.3 Objectives of the Terminal Evaluation

(1) To confirm the inputs, activities and degree of achievements of the outputs, and the prospect of achieving
the Project purpose

(@) To assess the Project in accordance with DAC’s five evaluation criteria, namely “Relevance”,
“Effectiveness”, “Efficiency”, “Impact” and “Sustainability”

(3) To make recommendations on the measures to be taken during the remaining period of the Project and
beyond, and draw lessons leamed from the Project

(4) To confirm the results of the review above and agree on the minutes of meeting (M/M) with Sudanese
authorities concerned

1-4 Members of the Joint Terminal Evaluation Team
1-4-1 Japanese Terminal Evaluation Team

No, Name Position Title
. Senior Advisor to the Director General,
1 Mr. Shiro NABEYA Leader Rural Development Departinent, JICA
Evaluation and Senior Consultant / International Development

2 Ms. Keiko ITAGAKI Analysis Associates Ltd.

3 | Mr. Hiroyuki HANADA | Project Planning g‘:’;gﬁ;ﬁﬁ"%ﬁ:i" Development
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1-4-2 Sudanese Terminal Evaluation Team

No. Name Position Title
1 Prof. Migdam E. Leader/ Project Director, The National Center for Research,
Abdelgani Evaluation Ministry of Science and Communications

1-4-3 Observers
No. Name Title

Program Officer, Japan Science and Technology Agency (JST)

1 Prof. Shuichi ASANUMA | Professor, International Cooperation Center for Agricultural Education
(ICCAE), Nagovya University

Principal Researcher, Research Partnership for Sustainable Development

Group, Japan Science and Technology Agency (JST)

2 | Mr Masayuki SATO

1-5 Schedule of the Terminal Evaluation
The Joint Terminal Evaluation was conducted from 7" to 21% September, 2014. The detailed schedule of the

evaluation is shown in Annex 1.

1.6 Outline of the Project

The outiine of the Project is as follows, based on the Project Design Matrix (PDM) Version 2 (approved at the
JCC on December 25, 2012),

(1) Overall Goal

Extension of new St+iga control measures progresses.

(2) Project Purpose

Research, development and extension (RDE) capacity of Sudan University of Science and Technology (SUST)
to manage Striga is improved.

(3) Outputs

Output 1: Innovative technologies to control Strige are developed.

Output2; Farmers’ practice to manage Stiga is ameliorated.

(4) Activities

Under Output |

Subject 1: Development of novel germination stimutants

Subject 2: Search for microorganisms with potential to manage Striga

Subject 3; Searching for selective metabolic inhibitors for Striga

Subject 4: Analysis of translocation imechanisms of host materials to Strige

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 coniro] measures

(5) Target Area
Khastoum (Campus, experimentation farim and other facilities of SUST outside campus), Farming communities
for field research and experimentation

(6) Target Group (beneficiaries)

Direct Beneficiaries: Sudanese Striga researchers in SUST and other institutions
Indirect Beneficiaries: Farmers in Sudan and other countries
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(7) Project Duration
The duration of the Project is 5 years (fiom 1% March, 2010 to 28" February, 2015)

{8) Responsible Organizations
Japanese side: Kobe University
Sudanese side: Sudan University of Science and Technology (SUST)

{9) Implementation Structure of the Project
Annex 2 shows the conceptual project implementation structure.



2. Methodology of the Terminal Evaluation
2-1 Method of Evaluation

The Terminal Evaluation Study (hereinafter referred to as “the Study”) was conducted by the Team,
composed of both Sudanese and Japanese evaluation team members indicated in the section 1-4 above, The
Team reviewed the Project based on the materials showing the framework of the Project such as PDM (attached
as Annex 3), and the R/D. The review activities include analysis on reports, field observations, and interviews
with JICA experts, SUST researchers, officials of Agricultural Research Corporation (ARC) and Gedaref State
Ministry of Agriculture and Irrigation (GSMATI), farmers participated in the Farmers’ Filed School (FFS)
conducted by the Project, and other personnel concerned with the Project. Evaluation questions and indicators are
as indicated in the Evaluation Grid attached as Annex 4, out of which the entive performances of the Project were
assessed in line with the five evaluation criteria, each of which is defined in the following sub-section,

2-2 Data Collection
Following sources of information were used for this Study.
1) Project planning documents such as R/D, PDM, and M/M
2) Periodical reports of the Project
3) Interviews and discussions with the Japanese experts
4) Interviews and discussions with the counterpart personnel
5) Record of inputs and utilization, and other relevant documents
6) Project documents on the progress and achievements of the Project
7) Field visits to the target area and discussion with the beneficiaries
&) Discussions with other Sudanese authorities concerned

2-3 Data Analysis

The findings derived through the activities of the Study were analyzed along with the following five criteria
which are the major points of consideration when assessing development projects. The results of the analysis are
presented in chapter 5 of this repoit.

1) Relevance The relevance is a measure for determining whether the outputs, the purpose and the
overall goal of the Project are sfill in line with the priority needs and concerns at the time of
Evaluation.

2) Effectiveness  The effectiveness is concerned with the extent to which the purpose of the Project has been
achieved, or is expected to be achieved, in relation to the outputs produced by the Project.

3) Efficiency The efficiency is a measure for productivity of the implementation process: how efficiently
the various inputs are converted into the outputs,

4) Impact The impact is any intended or unintended, direct or indirect, positive or negative change
that has been brought about as a result of the Project.

5) Sustainability The sustainability is a measure for determining whether or not the outcomes of the Project
are {ikely to continue after the Project comes to an end.

2-4 Limitations and Constraints of the Study
There have been the following limitations and constraints in the conduct of the Study, which may have
somewhat influenced the resulis.
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1) The Study was conducted in a limited time, thus there may have been any aspects which were overlooked
or could not thoroughly be reviewed.

2) The coverage of the interviewees was also limited to a part of fhe entire group of relevant personnel and
beneficiaries of the Project, which implies the possibility that some information derived may be skewed,
reflecting the personal opinions of the particular interviewees.

3) Due to the unprecedented problems, a part of the Team could not visit the sites of the field activities in
Gedaref, thus the assessment on the field activities were basically based on the interviews and secondary
source, with limited direct observations.



3. Achievements and Implementation Processes of the Project

The Project has implemented its activities as per the plan stiptilated in the PDM with approved modifications
made at the time of the Mid-term Review. The Team reviewed the performance of the Project including inputs,
the indicators for outputs and Project purpose as well as the implementation processes of the Project, the results
of which are described undemeath?

3-1 Inputs
The Team has confirmed that the Project has availed the following inputs in accordance with the plan stated

in PDM.

3-1-1 Japanese Side

(1) Dispatch of experts
A cumulative total of seventy-two short-term experts has been dispatched to the Project, covering various
fields of expertise such as bio-chemistry, crop physiology, plant physiology, cultural anthropology, pesticide
science and so forth, who carried out research activities together with Sudanese researchers. The total
duration of their assignments by the end of August 2014 has been about 57.8 man/months, the details of
which are shown in the Annex 5. There have also been two Japanese long-term Project coordinators assigned
ail through the Project period.

(2} Provision of equipment and machineries
Equipment and machineries of the approximate total value equivalent to 1.05 million US Dollars were
provided for the Project activities, including laboratory equipment and apparatus, vehicles, motorbikes, office
equipment such as computets, printers and photocopiers, and so forth. The details of the machinery and
equipment provided by JICA are listed in Annex 6.

(3) Participation of counterpart personnel in Training and Research in Japan
By the end of August 2014, eleven counterpart personnel were dispatched to Japan to participate in training
and research activities on the subjects relevant to the scope of the Project. The details of these training of
counterpart personnel are found in Annex 7.

(4) Bearing of local costs
A total sum equivalent to 0.2 miliion US Dollars was provided to supplement the operational expenses for the
Project activities by the end of August 2014, as indicated in the following Table 3-1.

Table 3-1: Local Expenses bome by the Japanese Side

Grand Total
2012 ()] ¥
JFY 2009 2010 2011 01 2013 2014 Sub-total (USD)®
Local SDG ,0467.50 | 292,530,50 { 411,843.00 { 259,833.00 | 288,615.00 | 107,588.00 1,370,877,00 227333.15
Expenses | USD 0.00 5,541.00 7.238.00 939.00 1,559.00 [,152.00 16,429.00 )

*1: Figures are based on the account settled by the end of August 2014,
*2: The figure is based on the exchange rate at the time of the Study (USD 1.00=SDG 6.011),
Source: Documents prepared by the Project

3-1-2 Sudanese Side

(1) Assignment of Sudanese counterpart personnel
By August 2014, a cumulative total of twenty-three counterpart personnel was assigned to the Project: thirteen
persons from SUST, five persons from ARC, three person from GSMAL, and one person each from Ministry
of Science and Communications (MSC) and Ministry of Finance and National Economy (MFNE ). A list of
these counterpart personnel is found in Annex 8.

(2} Aliocation of the operational costs
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Sudanese side has allocated a total amount of 955,204 Sudanese Pounds (SDQ) since the commencement of
the Project up to the end of August 2014, including the cost for renovation and expansion of laboratory and for
construction of new building, the details of which are indicated in the Table 3-2 below:

Table 3-2: Operational costs borne by the Sudanese side (SDG)
Fiscal Year'™? 2010 2011 2012 2013 20143 Total
Local components 116.680.00 125,843.00 371,210.00 325.371.19 16,100.00 935,204.19
*1: Figures are based on the Sudanese Fiscal Yeor (January- December),

*2: Figures are based on the account seitled by the end of August 2014,
Source: Documents prepared by the Project

(3) Provision of land and facilities
The necessary office spaces with office furniture and electricity have been provided for the Project at SUST
since the beginning of the Project.  Apart from the provision of offices, facilities and experimental fields of
the Striga Research Laboratory end were used for the activities of the Project.

3-2 Achievement of the Qutputs
During the Study, the performances of the Project were reviewed to assess the degree of achievements, the

results of which are described in the following:

3-2-1. Cutput 1

Description Assessiment
Innovative technologies to control Striga are developed. Most likely to be achieved

To attain the output 1, the Project has carried out the researches on the six subjects. Experiments and verifications
were conducted mainly at the Striga Research Laboratory in SUST to obtain the results sammarized in the
following,

< Subject 1: Development of nove! sermination stimulants >

Indicators:

1-T Chemical stability of germination stimulants is improved by alternation of chemical structure.
1-2 Stimulant activity is elevated by fiuther chemical modification.

1-3 Efficacy ofthe target stimulants is demonstrated in experimentation farms.

The Project has worked on the structural determination of sirigolactones, and the world’s first synthesis of
sorgomol was achieved. A Striga germination stimulant, T-010, was synthesized to induce suicidal germination.
In potted soil, T-010 displayed higher germination inducing activity than the common synthetic Siriga
germination stimulants (GR24), but with lower stability. Furthermore, the validation in experimental plots also
showed that the application of T-010 increases the sorghum head dry weight through the reduction of Striga
infection on the host plants.

Efforts would be continued for furthet improvement of application methods and/or formulation untif the end
of the Project period.

< Subject 2; Search for microorganisms with potential to control Striga >

Indicators: )

2-1 Microorganisms with potential to inhibit or promote Striga germination are searchied.
2-2 Effective microorganisms are found.

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

The Project has tried to isolate and identify microorganisms which have the potential to interfere and/or arrest
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early developmental stages of Striga. In a series of iaboratory and pot experiments, various bacterial and soil
born fingal isolates and strains were evaluated. One of the fungal isolates obtained from infected Striga diseased
plants, isolated in Sudan and identified in Japan as Fusarium brachygibbosum, displayed high efficacy in
reducing emergence of Striga in pot experiments. It was confirmed that combination of nitrogen and Fusarium
brachygibbosum delayed emergence, reduced infestation and improved sorghum growth and dry matter yield.

It is planned for the remaining period of the Project to conduct validation in the experimental plots to further
verify the efficacy of these microorganisms as promising candidates to control Striga.

< Subjeet 3: Search for selective metabolic inhibitors for Striga >
Indicators:

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.

This subject aims at selective control stratcgy on metabolic requirements of germination of St7iga. Based on
the metabolic analysis, trisaccharide (gentianose was initially assumed as a candidate) and allantoin were
identified as carbon and nitrogen sources, respectively, for the germination of root parasitic weeds. A
galactosyl-sucrose, planteose, was identified as a distinctive metabolite as the storage carbohydrate for seed
germination. It was confirmed that inhibition of sugar metabolisms has preventive effects on seed germination,

It was also found out that nojirimycin (NJ), a potent glycosidase inhibitor, selectively inhibited germination,
and its inhibitory effect was circumvented by adding glucose. In case of Striga, NJ did not inhibit germination
but caused a reduction in radical elongation. These findings suggests the possibility of developing parasitic
plant specific herbicides based on further clarification of molecular mechanism of germination in parasitic plants.

< Subject 4; Analysis of translocation mechanisms of host materials to Striga >
Indicators:

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

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

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

It has been revealed that the damages of Striga on the host plants become devastating under drought
conditions. It is assumed that the differences in stomata response to water stress between Striga and host plants
cause translocation of solutes and water from host to the parasite. Through the experiments, it was found out that
photosynthetic capacity, stomatal conductance and transpiration rate were higher in Striga than in sorghum in dry
conditions. Sfriga is less affected by water stress and exogenously applied abscisic acid (ABA) than sorghum.

So far, the experiments at the demonstration plots in Gedaref with rain-fed conditions have revealed that
water harvesting technologies by chisling or constructing ridges and firows in the farm reduced the damage of
Striga.

In the remaining period, the differences of stomatal responses between Siriga and sorghum as well as its
effects on the damages on sorghum would further be examined in the experimental plots.

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

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

5-2 Striga-resistant breeds are selected.

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

Among fifty-two rice varieties including eighteen NERICA varieties, four of their parental varieties, and
twenty-four Japanese upland rice varieties, six varieties were selected using rhizotron method. The Stiga
resistance of these selected varieties was examined through pot experiments. As the results, Umgar, a
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recommended variety in Sudan, and NERICA 5 indicated high resistance. In further validation under artificial
Striga infestation in greenhouse and field trials, the selected varieties consistently indicated low Striga emergence
and negligible losses in dry weight and grain yield.

It should be noted, however, that these findings were derived from the experiments using the Striga seeds
affecting sorghum, thus that different degree of resistance were indicated when the Striga seeds affecting rice or
millet. It is essential in selection of Striga resistant varieties to evaluate various Striga that affect different crops,
as well as to examine the crop history of the particular farm plots where the selected varieties are to be
introduced. '

As for sorghum, ninety lines of local varieties were coliected from Eastern part of Sudan for evaluation.
The differences in pre- and post-attachment resistance among these varieties have been tested, which would be
continued by the end of the Project.

< Subject 6: Selection of Striga-resistant/tolerant crops and establishment of erop rotation system >
Indicators:

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

The Project has selected a sesame variety that has suppression effects on Stiga through evaluation using
thizotron method and hydroponic culture. Other possible crops to be introduced in the crop rotation, such as
millet and wheat have also been cvaluated through pot experiments. In the experimental plots at SUST,
experiments on rotation with sunflower and sesame were conducted, and effects of suppressing the Siriga
germination were confirmed. The Project also availed different varieties of cowpeas from Nigeria to conduct

evaluation as potential crop for rotation or mix cropping to mitigate Striga damage.

On-farm experiments in Gedaref have also been in due progress, and it is planned to continue experiments in
order to further confirm reproducibility of effectiveness of the selected crops and varieties in inhibiting Striga
germination. It is anticipated that, by the end of the Project, new rotation, inter- and/or mix-cropping patterns
would be identified and proposed as one of the measures to control Striga.

3-2-2, Output 2

Description Assessment

Farmers’ practice to manage Siriga is ameliorated Most likely to be achieved

There are two subjects to be studied for the Output 2, which have mainly been condueted in Gedaref, and the
achievements are described in the following,

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

Indicators:

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.

Major factors that cause the expansion of Striga damages attributable to the farmers’ practices have been
identified. The survey also reveals economical and technical capacities among the farmers that affect the

degree of acceptance of the new technologies such as application of herbicide to control Siriga.

As for the preferences of sorghuin varieties, it was found out that about twenty varietics are grown in Gedaref,
and a questionnaire survey has been conducted to detect the trend of preferences. The data have already been
collected from about seventy samples, which are at the final s}age of processing and analysis. It is anticipated
that a comprehensive report would be prepared by the end of the Project.



Some of the findings have already been compiled in the report in Arabic and been circulated among the
research team members,

< Subject 8: Implementation of Farmer Field School (FFS) for sharing Striga control measures >

Indicators:

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.

The Project initially organized the local management committee composed of members from ARC and
GSMAL It also provided equipment and machineries, such as tractors, planters, and motorcycles as well as the
agro inputs necessary to carry out FFS activities.

Training of Trainers (TOT) for the extension officers to facilitate the FFS in Gedaref was organized in 2010.
Six extension officers from GSMALI and three technicians of ARC attended the four-day TOT and trained on
the methodology of FFS, the techniques of Stviga control to be disseminate to the farmers, and field data
collection methods. Basic teaching materials were also prepared and handed to the extension officers to
facilitate the FFS,

The Project has organized twenty-four FFS in three localities in Gedaref as summarized in the Table 3-3
below. Weekly meetings were conducted throughout the cropping season, and supervised by the extension
department of GSMAI. The techniques to control Striga as indicated in the Table 3-4, together with other basic
cultural management practices, are taught in the FFS. It is reported that an average of thirty farmers attended
each session.

Table 3-3: Record of the FFS organized by the Project

Locality Village No. of FFS Year
Middle Gedaref Tirfa 5 2010,2011, 2012, 2013, 2014
Umm Senabra 2 2010
West El Qalabat Huriya 2 2013, 2014
Kagara 4 2010,2011,2012,2013
Kasab I 2014
Wad Alsanosi 1 2014
Ganan 3 2010, 2013, 2014
Wad Al Halengi | 2013
Ziragah 1 2014
East El Qalabat Tawarit -1 2010
Allam 3 2010, 2011, 2012
Total 24

Source; Documents prepared by the Project

Table 34: Striga control techniques taught in the FFS

Techniques Implications
Introduction & recommendation of the
sorghum variety, such as “ Wad Ahmad”

Use of varieties with higher Striga resistance

Improvement of the soil moisture content that
confributes to suppress the growth of Strigg
Convenience in crop management, especially weeding
Additional soil nutrients to minimize deprivation from
the host plants

Direct measurer to suppress the growth of Striga
Mitigation of Striga damage by avoiding continuous
production of sorghum

Source: Interview with the Project personnel at ARC, Gedaref Station

Deep plowing

Row planting

Application of Nitrogen fertilizer

Application of herbicides

Introduction of crop rotation with sesame

1o



v

3-3 Prospect of Achievement of the Project Purpose

Description

Research, development and extension (RDE) capacity of Sudan University of Science and Technology (SUST) to

manage Striga is improved.

Indicators:

1. A permanent team of Striga researches is founded in SUST.

2. A mid-term budgetary plan for Striga researches is formulated in SUST.

3. The researchers of SUST enable to present research outcomes continuously at international forums including
international workshop and conferences, and research papers in international journals.

The Striga Research Laboratory of SUST is considered to be the formal institution of Striga research at SUST,
There are two researchers and three technicians permanently assigned in the laboratory, as well as the graduate
students who are working for their thests. The Striga research team also includes some researchers fiom the
National Center for Research (NCR) and ARC. As for the budgetary pian for Striga researches, the annual budget
planning has been exercised as part of the routine budget planning at the college level, but no longer-tenin plan
has yet been formulated.

In this relation, it should be noted that the College of Agricultural Studies (CAS) has recently initiated
discussion to establish a new and independent research center on weed science to be under direct supervision by
{he dean of CAS, of which the current Striga research laboratory would become an essential part. A committee
to discuss the detailed plan of the new center, composed of the researchers from relevant depatments of the
college and some representatives from ARC, has been organized and it is expected the mid- or long-term
comprehensive plan would be formulated, encompassing research and managerial aspects, i.e. requirement of
staffing, budget, facilities and equipment, as well as the possible themes of research and relevant activities to be
undertaken in the center.

As for the presentation by SUST researchers in international forums and journals, continuous encouragement
and some supports were provided by the Project, and by the time of the Study, fifteen research papers were
published and seventeen presentations were made by the SUST researchers in various seminars, conferences and
workshops, the details of which are found fn the Annex 9.

Hence the Team foresees a fair prospect for the achievement of the Project purpose.

3-4 Implementation Processes of the Project
3-4-1 Decision making and monitoring mechanism

The JCC, which is the decision-making authority of the Projeet has so far been held five tines to review the
progress of Project activities, to discuss the research findings in each subject, to endorse the plans for the
upcoming period, and to make decisions on the issues related to the Project implementation. Another JCC
meeting is scheduled to be held at the time of the Review. The decision-making and monitoring mechanism
seem to have been functional and contributed to the effective coordination among the relevant stakeholders
and thus to the smooth implementation of the Project.

3-4-2 Communication among the relevant stakeholders of the Project

Despite the fact that the Project could not organize any regular meeting among the relevant personnel because
of the physical distance between SUST and Gedaref, relatively short and intermittent assignments of the
Japanese expetts, involvement of researchers from different institutions, and so forth, the Projeet has been able to
communicate well with counterpart personnel and relevant stakeholders.

3-5 Measures taken to address the Recommendations made at the Mid-term Review
At the time of the Mid-term Review conducted in September 2012, there were four jssues raised as
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recommendations for the Project to address in order to ensure sinooth and effective implementation of the Project
activities for the rest of the cooperation period, encompassing from technical to managerial aspects of the Project.
The Team confirmed that the Project has made efforts to take appropriate measures to respond to most of these
recommendations, the details of which are shown in the Annex 10.



4, Results of Review
Through the Study, the relevance, effectiveness, efficiency, impact and sustainability of the Project were
assessed, the major findings of which are described in the section below.

4-1 Relevance
The relevance of the Project is evaluated as high based on the following confirmations:

4-1-1 Relevance to the needs of the target regions / societies

The Project is aiming to enhance the research, development and extension capacity of SUST to contribute to
effective control of Siriga, which is one of the most serious pests for cereal production in Sudan. The annual loss
caused by Striga in the State of Gedaref alone is estimated to reach about 300,000 metric tons (MT). All of the
interviewed personnel unanimously emphasized that the search for the measures to control Striga is a pressing
need in agricultural sector, particularly in view of food security and development of rural economy. It is
therefore understood that the contents and focus of the Project have adequately addressed the needs in the rural
communities in the country.

4-1-2 Relevance to the development policies of the Sudanese Government

The Project is still consistent with the policies of the government of Sudan as there has not been any notable
change in the national development plans at higher level such as the country’s 25 year vision, i.e. “Building of a
United, Safe, Peaceful and Developed Sudanese Nation (2007-2031), and the importance of food security has
consistently been highlighted in the sector development policy such as the second five-year plan of the Ministry
of Agriculture (2012-16). To increase the agricultural productivity, particularly among the smallholder farmers,
stilf remains as one of the major thrusts of these plans. It is thus confirmed that the relevance of the Project to
these policy directions of the government of Sudan is secured.

4-1-3 Consistency with the Official Development Assistance (ODA) policies of the Japanese Gavernment

In the Country Assistance Policy for the Republic of Sudan of the Japanese government formulated in
December 2012, agricultural development is regarded as one of its priority areas, with clear stipulation “to
support to contribute to poverty reduction and food security. Accordingly, the Project is considered as one of the
vital centerpieces of the Agricultural Development Program. From these viewpoints, it is assessed that the
Project is still consistent with the Japanese aid policies.

4-1-4 Appropriateness of the Project approach

The research team of the Project is composed of Sudanese and Japanese researchers with different fields of
expertise which has enabled the muiti-disciplinary and coinprehensive approach to Siriga control. Especially in
the plant science team of the Project, there are prominent scholars in natural resource chemisfry, organic
composition chemistry, plant physiology and crop physiology, some of whom have had already conducted joint
research together prior to the Project. In view of these complementarities, the approach of the Project as a
whole is considered appropriate.

4-2 Effectiveness
The effectiveness of the Project is assessed as high through the following analysis:

4-2-1 Achievement of the Project purpose
The Project purpose is to improve the research, development and extension capacity of SUST to control
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Striga. Through the joint research activities at the Striga Laboratory in SUST and in the fields in the State of
Gedaref, various research findings have been revealed, which have high potential to contribute to develop
innovative techniques to mitigate the effects of Striga damages in future. Through the FFS in Gedaref, some
techniques to control Striga have been demonstrated and farmers started applying the learned techniques. The
processes of these activities confributed to enhance the RDE capacities of Project personnel; hence, there are
positive prospects that the Project purpose would satisfactorily be achieved by the end of the cooperation period.

4-2-2 Contribution of outputs to the achievement of the Project purpose

The Project purpose is to be achieved through two expected outputs; firstly the identification of innovative
Striga control technologies through chemical, biological and physiological researches at Striga Laboratory in
SUST, i.e. output 1; and the amelioration of farmers’ practices to control Striga i.e. output 2. These outputs are
being achieved as described in the previous section, and the research and development capacities of participating
researchers and other stakeholders have enhanced through the process. Thus the Team considers that these
outputs would adequately contribute to the achievement of the Project puipose.

4-2-3 Analysis of factors

(1} Promoting factors
It was fortunate that some of the research team members could avail additional fund from external sources
during the Project, which auginented the limitation of Project funds allotted for relevant research activities.
It should also be noted that, with appreciation of its effectiveness, financial supports were provided to condyct
FFS by the Sudan Bank and Agricultural Bank. These additional supports were found to have contributed to
the smooth implementation of the Project.

{2) Hampering factors
The drought in the cropping season of 2013 negatively affected the yield performances in some of the FFS
demonstration plots. The incidence caused negative influences in terms of the effects of technology
dissemination, although the demonstration plots produced a little harvest while the other farms in the vicinity
could hardly produce any. The Project could manage to proceed with its originally planned activities
through the efforts of the relevant personnel, but such climatic effects may need to be noted as potentially
hampering factors for the Project implementation,

4-2-4 Important assumptions

There has not been any security problem or any drastic change of prices of agro-inputs and farm produces
during the implementation of the Project. However, the Team noted that there have been some changes of
research members; some quitted SUST and moved overseas,  Although it is not quite manageable by the Project
as the “brain drain” has been the common and chronic challenge in any research and educational institutions in
the country, it still casts some reservation in terms of sustainability of the Project.

4-3 Efficiency
The efficiency of the Project is assessed as high based on the review of the inputs from both Japanese and

Sudanese side as described in the following;

4-3-1 Inputs by Japanese Side

The Japanese experts in the relevant fields of expertise have properly played their expected roles in the course
of the implementation of the Project, which is appreciated by the counterpart personnel.

The equipment and machineries required for the Project activities and technical transfer have duly been
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provided, fully utilized and kept in good conditions. Especially, the provision of the laboratory equipment and
apparatus has highly been appreciated as contsiderable contribution to the enhancement of research capacities of
SUST.

The timing, duration and subjects of the research visits and training under the arrangement of the Project are
generally assessed as adequate. The ex-training participants unanimously appreciate that such opportunities could
enrich their expetiences and knowledge. It was however noted by scine Project members with regrets that
training of one project member was cancelled due to the JICA’s budgetary problem.

4-3-2 Inputs by Sudanese Side

The counterpart personnel were duly assigned not only from SUST, but aiso from other participating
institutions such as NCR, ARC and GSMALI. There have been clear demarcations of responsibilities among the
research members, and various research activities were properly supervised.

The operational costs of the Projeet have been granted by MHESR (Ministry of Higher Education and
Scientific Research} as “local component”. Some Project personnel admitted that there were minor and
occasional problem in terms of timing of disbursement of the fund, which, however, did not cause any notable
obstacle in the implementation of the Project. It should be noted with appreciation that the Sudanese
government has provided, in addition to the operational costs of the Project, considerable amount of fund not
only to renovate the existing laboratory facilities but also to construct new building to be the base for future
research activities.

4-4 Impact
Relatively high and positive impacts are expected from the implementation of the Project, as described in the

following:

4-4-1 Impacts on the Overall Goals

Description
Extension of new Striga control measwres progresses. .

Indicator:
Specific suggestions and action plan on practical use of innovative techrnologies developed for Striga control are
proposed to the Government of Sudan and farming villages

It was confirmed that various findings derived from research activities at Striga Research Laboratory are
promising and that innovative technologies for Striga control would be developed utilizing these findings.
However, the practical application may require further efforts, such as continuous scientific verification of the
concrete effects, development of agro-chemicals on commercial basis for practical dissemination, as well as to
strengthening of the extension services including tangible supports for the farmers. It is thus considered to be
too early to assess the concrete prospects of the overal! goal at this point of time,

However, the Team obtained positive impressions on the possibility of attaininent of the overall goal, as the
Striga researches would continuously and steadily be conducted, if not enhanced or expanded, and the innovative
technologies would further be elaborated and disseminated through the future course of actions by SUST and
other institutions participated in the Project.  The continuity of Stiga research and extension of technologies to
the farmers arc more relevant to the issues on the sustainability for the part of relevant institutions of the
govemment of Sudan, which are separately discussed in the following section 4-5.

4-4-2 Positive Impacts
There are some ripple effects in terms of research at the Sirige Research Laboratory in SUST, as many
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graduate students were also involved in the research activities of the Project. They had opportunities to work
closely with SUST and Japanese researchers and had exposed to experiments and verifications with improved
laboratory facilities. Some of them are from other universities or the agriculture-related government institutions,
thus it is anticipated their experiences to work in the Project would also be transferred to the relevant institutions
in the future,

As for the methodology of FFS, the GSMAI has started application of the mnethod, with recognition of its
effectiveness as extension tool, to its agricultural programs and projects other than the Project. The extension
department has already compiled by its own a manual on FFS for extension officer in Arabic in 2013, and
distributed it to the extension officers who did not take part in the TOT conducted by the Project.

At the field level, the Team presumed positive impacts from the Project on the agricultural production and
income. With introduction of new techniques through FFS, considerable increases in yield performances have
been observed in demonstration plots, though not all of the farmers participated in the FFS could apply ail of the
techniques due to the affordability of some inputs. Increase of income is also expected since the farmers® gain
wouid not be limited to those derived from the increase of grain yield but also from far larger volume of residues
that can be sold as fodders. Another impact is that some farmers who participated in the FFS have organized
themselves into forinal groupings to help each other as well as to obtain better access to external resources such
as support from government programs and loans from banks.

Aside from these tangible impacts, some of the interviewed farmers shared with the Team that they enjoy
closer relationship with extension officers, and some lead farmers have already disseminated what they have
learned from the Project to other farmers in and around their communities. Such opportunities have made them
feel proud of themselves, or feel that they are gaining respects from other farmers. Although these are not always
the case for ail of the FFS participants, such improvement in terms of social linkages and self esteem should also
be appreciated as positive impacts derived from the undertaking of the Project activities.

4-4-3 Negative Impacts
There has not been any negative impact observed or reported at the time of the Study.

4-5 Sustainability
The sustainability of the Project is assessed as moderate, as there are aspects that need firther reinforcement,
while a fair sustainability is expected in a few other aspects as described in the following;

4-5-1 Policy and institutional sustainability

The Project was designed in alignment with the current development plan of the agriculture sector of the
Sudanese government. It is generally anticipated that the improvement of agricultural productivity, especially
among the smallholders, will continue to be a key strategy, and that food security will remain as one of the
primary objectives of the agricultural plans and programs. It is thus asswined that the policy support would
continuously be secured for the coming years.

As all of the activities of the Project have been carried out in line with the mandates of the SUST as well as
of NCR, ARC and GSMAI thus the institutional sustainability is also assessed as high. It should also be
noted that the MHESR regards SUST as one of the Centers of Excellence in education and research and
provides support for SUST in receiving researchers and students from other academic and research
institutions, although the formal issuance.of official documents in this regard has yet been in process
through the respective committee.

4-5-2 Organizational and financial sustainability
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The activities of the Project have been carried out in line with the existing organizational structure of SUST
and other participating institutions, continuity of which seemed to be assured, yet the operational functions of
these organizations tend to be hampered by insufficient resource allocation, Although the considerable financial
resource as “local component” were provided to the Project, it has repeatedly been pointed out that there are
chronic resource constraints in government funding in research and extension under general conditions, The
strong need for mobilization of additional financial supports was raised by the Project personnel from Gedaref
ARC Station and GSMALI to continue FFS activities to cover ail of the localities in the State.

Another concern in terms of organizational sustainability is the small number of researchers in the permanent
team for Striga researches. After two young researchers have left  Striga Research Laboratory in 2012, those
number are not filled until now. However, the Team came to learn that the College of Agricultural Studies in
SUST has just started to take initiatives to establish a special research center, the Weed Research Center!, i.e.
directly supervised under the Dean’s auspices, of which the Striga research laboratory would be an integral part.
The members of founding committee including some of research team members of the Project have been
appointed to prepare a concrete plan of the center, including organizational set-up and structures, activities, staff
allocations, financial and other requirements for the operations in mid- or long-term perspectives, and so forth.
It is thus assumed that the financial and organization sustainability would latgely depend on the feasibility of the
plan of the Weed Research Center to be formulated from now on.

For the part of the smaltholder farmers, there seem to be various challenges for them to apply the innovative
techniques of Strige control in full scale, since they are generally suffering from the insufficiency of production
capital. Some of the farmers have recently organized themselves into the form of farmers’ groups, in search of
supports to avail necessary inputs, but their management capacities would also further be enhanced, as proper
orpanizational and financial management within the group should be the key to sustainable application of
effective technologies. It is thus considered that the organizational and financial sustainability at the farmer’s
levels may not be secured without continuous future supports to the groups, such as guidance, supervision and
consultation in terms not only of production technologies but also of organizational management through the
extension services.

4-5-3 Technical sustainability

The participating researchers have already acquired enough technical competence to plan and conduct various
researches on Striga. In SUST, researchers as well as technicians have already mastered the use of equipment and
apparatus infroduced by the Project, and they transfer their experiences to other members of the Siriga Research
Laboratory. The Team was informed that operation manuals for Gas Chromatograph (GC) and High
Performance Liquid Chromatograph (HPLC) are under preparation by a Japanese expert.

As for the extension officers in GSMAI, not only the extension officers participated in the initial TOT
conducted by the Project, but also the other extension officers are provided with a manual to conduct FFS, and
the FFS as the extension method has already been applied in some of the programs of GSMAIL Thus a fair
prospect is expected in terms of technical sustainability for the part of extension department in GSMALL

The Team confirmed that the demonstration plots under FF'S have achieved increase in the yield by applying
the technologies to control Striga, which has also drawn attention and interests of other farmers in and around
their communities, resuifted in the spontaneous diffusion of the technologies. Nonetheless, the uncertainty of
availability and affordability of agricultural inputs and machineries such as deep plow and planters were
unanimously raised by the interviewed farmers as well as by the extension officers as most critical issue for
continuous adoption of the technologies. It is thus assessed that further support from GSMAI or other relevant

! There are two proposed names of the center at this point of time, i.e. Weed Research Center, and Weed Science Center.
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institutions to farmers’ production activities is one of the essential conditions to secure the technical sustainability
for the part of the farmers.

4-6 Conclusions
The Team confirmed that the technical capability of staff of SUST as well as cooperating institutions for

Striga research has surely been improved. Most of the recommendations by the Mid-Term Review Team have
been addressed, and the necessary steps to continue Striga research activities are being taken through the plan of
a special Striga research center or “the Weed Research Center”.

In accordance with the results of the comprehensive evaluation, it is concluded that the Project would be
completed in Febroary 2015 as planned. There are still several important issues to be addressed in order to have
better cutcomes of'the Project. These issues are explained as ;ecommendations in the following chapter.
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5. Recommendations
5-1 Recommendations for the remaining period of the Project
5-1-1 Support for planning of the proposed Weed Research Center of SUST

As previously discussed in the section 4-5-2, the CAS is currently planning to establish a Weed Research
Center, which would further enhance the research activities on Striga as well. The details of the plan are to be
discussed from now on among the designated members of the planning committee that includes some research
team members of the Project. This center would be one of the good ways to continue and further expand the
achievement of the Project. Tt is thus important for the Project to monifor the progress of the formulation of the
concrete plan, and to provide information and supports to the efforts to facilitate their planning activities by CAS.

5-1-2 Preparation of operation manuals on equipment

The Srriga Research Laboratory of SUST has well been managed by virtue of efforts of the Project personnel
with support of Japanese experts. It was observed by the Teamn that some operation manuals on vsage of the
laboratory equipment are indicated at the Laboratory, and operational tnanuals for GC and HPLC are under
preparation by a Japanese expert. However, for long-term technical swstainability, the Team recommends
preparation of operational manuals for other equipment.

5-2 Recommendation for the Sudanese government for future (after completion of the Project)
5-2-1 Official Recognition of SUST as Center of Excellence

The MHESR has been working to officially recognize the Siriga Research Laboratory / CAS as the Center of
Excellence (COE). As the authorization as COE may help S8UST to further develop and enhance its research and
educational capacities, it is recommended for the MHESR to accelerate the procedure to realize the authorization
in an official manner,

5-2-2 Efforts to secure financial support

Along with the termination of the Project, the financial support such as ocal component from the MFNE and
local expense borne by the Japanese side would cease. Tt is generally assumed that the fund allocation
afterwards would inevitably been of much smaller scale. Thus the Team requests the participating institutions to
continuously make their efforts to secure resources necessary to continue, further expand and scale up the
accomplishments brought about by the Project, not only in terms of research activities at SUST, but also of the
extension and demonstration activities by ARC and GSMAL.
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6. Lessons Learned
6-1 Open access to research facilities

Universities and national research jnstitutions are strongly expected to conduct research in order to solve the
important problems in improving agyicultural development. Universities are supposed to educate young students
and researchers trough research.

SUST has allowed Striga researchers from other institutions to utilize the Sfriga Research Laboratory
equipment provided through the Project. This policy seems to have been very effective,

As most developing countries are not capable to furnish relevant institutions with necessary instruments for
all research, it is desirable for universities and national research institutions to play a central role in generating
wider impacis on the society by providing open access for academia and other stakeholders.

6-2 Proper coordination among institutions

The Project was implemented in collaboration among several research institutions, who shared the common
interests and commitment in Skiga research, Efforts have been made {0 ensure close communications, and
proper cocrdination made among these participating institutions seems to have contributed to smooth
implementation of the Project, thus led to the success and fruitful achievement of the Project.
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; Annesx 3: Project Design Matrix (PDM)

Project Titk= Tnnprovesnent of food security in sermiarid regions of Sudan through managemené of oot parasific weeds (5 years fiom 1stMarch 2010 1028h Febazry 2015)
Target Area: Kharourn(Campes experimentation Brmand other Seilities of SUST outside carnpus) Farrning communities fx fiekd ressachend exparimentaion
Target Group: Direct Beneficiaries: Sudanese Siriga researchers in SUST and obher ingtiutions, Indirect Beneficiries Farnars in Sudenand otheronuntrics

Prepared on 25th Decemnber2012  Version: PDM2

Suhject 2: Search for microorganisms with petential to-controt Strige

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

2-2 Effective microorganisms are foursd.

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 s revealed.

3-2 The specified metabolism is proved 1o be necessary for Sirign survival,

3-3 Achemical to inhibit the metabolism is found.

Subject 4; Analysks of translocation mechanisms of host materials to Striga

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

42 Water management conditions fo inhibit Striga growth are adjusted.

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

Subject 5: Evaluation of susceptibifity of rice and sorghum to,Striga and adaptability to ecosystoms
5-1 Resistance of rice and sorphum against Strjga is evaluated by analyzing genatic resowrces,

52 Striga-resistant breeds are selected.

5-3 The Stiga-resistant breeds with adaptability to the [ocal environment are developed,

Subject & Selection of Striga-resistantfolerant crops and establishment of crop rotation system
61 Striga-resistance of the candidate crops is evaluated irvifro.

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

6-3 A crop rotation system with a combination of the selected crops is developed.
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capacity of Sudan University of Scienceand | 3) The researchers of SUST enable to present research cutcomes continuously at international forums |  teamn for Stripa researches institutions and
Technology (SUST) to manage Striga is including intemational workshop and conférences, and research papers in interational jourmals, *SUST documenis on Budget | farming villages is
improved. * Proceedings of Meetings maintained.

* Published scientific papers
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Cutput 2. Amelioration of farmers’ practice to manage Striga

Traditional knowledge on Strige management is systematically compiled.

Subjeet 7: Fiel research on acceptability of new technologies and Jocal producers/ consumers®

preference

7-1 Producers’ economical and technifcal capacity fox the Srrigar control technologries developed by the
Project is demonstrated.

72 Economical and other characteristics of the sorghum and rice breads favored by consumers are identified.

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

Subject 8: Implementation of FES for sharing S¥rga control measures

&1 The administration and management systemns of FES are strengthened.

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

&3 Extension activities are carried out.
Activities Inputs +The security in the
Under Qutput 1 Japa ) wdla : study areas does not
Subject 1: Development of novel HApAnEesce Sudancseside deteriorate,
gcfmlmuon sumulants ) _ [Experts] [Counterpart personnel] «The prices do not soar.
Subject 2: Search for “jﬁwﬁmm‘“ﬂ‘ - Lone:term expert: 1 Project Coardlrescr *1Leader
potential to manage Siriga -Short-term expert: 9 Researchers 13 Researchers
Subject 3: Searching for selective metabolic
S&%Th&@fmm by frressach ; nm. SIDITETETROSEAY '
i ..Am]yssso ocation - Maerias and equipmentnecessary - Apart of magrrlande frresearh - The security of Sudan
mechanisms of host materials to Striga «One 4WD vehicle is stable
Stubject 5: Evaluation of susceptibility ofrice [Fecilites] '
and sorghum to Strigar and adaptability to “Project Office
ecosysiems R .
S“.bjmﬁ: Selection of _mﬂn
Siriga-resistanttolerant crops and
establishment of crop rotation system
Under OQufput2
Subject 7: Field research on acceptability of
new technologies and local producers/
consumers’ preference

Subject §: Tmplementation of farmers’ field
school (FFS) [or sharing the Striga conlrol
gAsITes
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¢~ Annex 4: Evaluation Grid

Evaluation question

Have the susceptibility of rice and sorghum to striga
and adaptability to econsystems been evaluated?

Dagree of achlovement
against the indicators

Research rasults

Projest recerds and parsonnel

E‘éar;":t.m" _ Basis of judgment Data needed Data source Data collection methad
ma Main question Sub question
Have the Japanese experts dispatched as planned? ;D?ﬂi;::m‘"u’ the Records on Japanese exparis Project records Document review, Interviews
Has the counterpart iraining conducted as planned? ;f:r::;;?xres the Records on counterpart fraining Proiect records Documment review, interviews
Have the equipment and machinery provided as Comparison with the N T
» planned? plannad figures Records on cquipment pravision Project records Daocument review, intenviews
i as planned? ;
Were the input made as plann Have the counterpart parsonnal assigned as Comparison with the List of counternart pereonmel |Proiect ds Bos  review, intervi
planned? planned figures part personne| roject racar ument review, intervievs
. N Comparisonwiththe |, . . t Project recards, opinions of N ..
?
Have the physical facilities provided as planned? planned facilties. information on the facilities cxperts Interviews, ocular visit
Have the budgets to cover aperational costs allotted {Comparison with the . . L
as planned? planned figures Records on budgetary allecation Project records Document review, inlerviews
Have the novel germination stimulanis been Degree of achlevement . I
developed? against the indicators Resesch resulls Projest records and personnel |Dacument review, interviews
Have the microorganisms with potential fo control  [Degrea of achievement P
stiiga been sought? agalnstihe indicalors Research results Project records angd personnel  |Dacument review, interviews
- Have the selective metablic inhibitors for striga been [Degree of achievement .
= .
g sought? agalnstthe indicators Research results Project records and parsonnel  |Document review, intenviows
] n -
> Have the translocation mecharisms of host Begree of achievement ) R
2 Have the outpuls been produced  {matesials to striga been analysed? agalnst the indicators | o0aroh results Project tecoids and personnel | [Document review, interviewrs
[=3
£ properly?

Dosument review, interviews

Have the striga-resistantfiolerant crops been

Degras of achisvement

selecled and crop ion System been estabfished? |against the indicatars Research resuits Project records and personne! | Document review, Interviews
Have the field research on acceptability of new .

. Degrec of achievement Project recerds and parsonnef, N :
technologies and local producers/consumers against the indlcators Researeh results Agricultural officets Interview, discussion
preference been conducted?

Have the FFS for sharing slriga control measures | Degres of achiovement . . Project records and personned, e
been implemented? agalnst the indicalors ||+ > \mPiementalon records Agricultural officers Document caview, interviews

Is the Project purpose likely to be

Has the permanent team on striga reseraches been
fourded in SUST?

Status of the permanent]

leam

information on the shriga research team

Official documents of SUST

Document review, interviews

Has the mid-tern budgetary plan for striga
reseraches been formulated in SUST?

Status of the budgetary
plan formulation

informaiton on the budgetary plan for
slriga rasearch

Officlal documents of SUST

Document raview, intanvaws

- achleved? Have the researchers of SLST been able to present
reaserach outcomes confinuously at international . .
_( forums including international workshap and Degree of achlovments 23;’;1:::::26 presentalions by Records of SUST Document review, interviews
N conferneces, and research papers in intemational
fmaunate?.
( Have the activitles been Have the acfivilies been timely implemented? POC‘“"F&"S"“ wihthe | vl implemantation sehedule :;’:ij;gpe‘“"“e" Froiect | pocument review, Intenviews
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Evaluation

Evaluation question

Ll Basis of judgment Data needed Data source Data collection methad
Criteria . : i
Main question Sub question
implemented as scheduled? Has there been any change in the activities and Comparison withthe  |Information on the changes that took Project personnel, Project Docurment review. intervicws
schedule of implementation from the original PO? (PO place records '
. . " Frequency and Monitoring mechanism, frequency, Project personnal, Project . N
Have the Project aclivities been properly monitored? contents of monitoring  |meriitoring results recards Documerndt raview, interviews
Has the decision making mechanism of the Project  [Problems fazed and the [inforrmation on the JCC and other Project perconnel, Project terviow, discussi
been functional? countermeasures decision making mechanisms records ' on
HasnTES%_mmI{mc!ahon a;l_mng chf\ HQ';{EA Existence of problems  [Wey and conferts of the regular Project personnel, Project Interview. dis .
Have there been any prablem gouriry Liiice, Imp e'r?nen ing agencles and the and countermeasures |t fions records  Hscussion
related to the management of the Eroieat been smooth? Ways and contents of the dafly and
i L , and conl a . .
Project? Has the communication amang the Project Exdstence of problems regular transactions among the P Project personnal, Project Intorview, discisssion
persennel been smeoth? and countermeasures 4 records
a persocnnal
a Has there been any cther problems enceountered in  {Preblems faced and he [information on the JCG and other Project personnel, Praject Intervlew. discussi
3 the Project implementation? counfermeasures decision making mechanisms racords MIenview, discussion
g What are special measures t2ken in terms of the Information on the managerial measures {Project personnel, Project Inlorviow. discussion
c managerial aspects of the Project? taken by the Profect records '
5 Do the implementing agencies understand the Levals ofundel:s'iandmg Information on me.“ "dc;'.m"d'"g of'iha Project persannel, Project Document review, Interview,
= ™ d hes of the Project? among the decision Project purpose, discussion & meeling o discusst
E objeclives and approaches e Projec makers recoids Tecords sion
%_ Ave the implementing agencies well| Have appropriate counterpart personnel been No, atd suitability of :;fz:;f;:: dnln the cf‘uakﬁcﬁugji asslgned Project porsonnel, Project Interview, discussion with
E aware of the Project? assigned? thelr experlise personnel ¥ Tecords Project staft
. Examples of the activities that were .
Ha?'a I‘.hs! counterpfaﬂ pers .ljnel been involved Degree of parlicipallon |mainty conducied by the counterpart Project parsonrel, Project Intervow, discusslon
actively in the Project activities? personnel records
P i . Information on lheir understanding of the |Project personne, Project
H;\lwftlhe ?beneﬁcsanes well recognize the Project Levels of understanding]Project, tecords of explanatory efforts records, cooperalive officlals, [interview, discussion
Are the target groups well aware of a sy made by the Project sample beneficiarles
the Project? . . . . . L Prefect personnel, Project
Have the beneficiaries participated actively in the Dogree of participation Information on thelr participation in tha records, agrichlturat officers, [ nterview, discussion

Preject activities?

Project activilies

sample baneficiaries

Were there any special measures
taken to ensure the smooth
implementation of the Prcject?

Have there been any special measures taken in
terms of implementation mechanism?

Information on the measures taken by the
Profect

Prcject personnel, Prajact
records

Decument review, infenview,

s

Have there been any special consideration given in
terms of dealing with the target groups?

Information on the measures taken by the
Project

Project personnel, Project
racerds.

Document review, interview,

Dees the Project address the

Is the Project still in line with the needs of the target

Confirmation on the

needs of the target area and the area and saciely? current 2
Is the Project still in the line with the needs of the Positiva responsa from | Baseline information, opinlon of Project . L
target groups? target group? the target group pessonnel Project reports and personnel  |Document review, interviews
. . - Existence of the
Is the Project consistent with the development plans consistent stigulation in Development plans and progmmmes of Policy documents Document review
of Sudanese Govemment? Rwanda
. . P the document
Has the Project still been in fine Existonca of tha
with the privrities in the Is the. Project still consistent with the plans and N National and district palicies and . .
development plans and pregram of |programs of SUST? ﬁ:i:ﬁ:::{:uiaaon n programs on sgriculture] development | ONCY documents Document review
the country and the sector 7 y ¢ |Exstence ofthe
Does the Project address the needs and context of . . |Ptans and pogram of implementing Policy documents, MAAIF A
MAl and ARC? ;?ﬁ:z’;:::?lﬂallun in | gencies (MNAGRI & Distrits) officials, district officials Document review, inforviews
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Evaluation question

E\éa{u:at-mn - Basis of judgment Data needed Data source Data collection method
Tilena Main question Sub question
he Project relevant fo the Japan's Ald Poficies ? |oomed Oft‘melation' Prority directions in Japan's Aid P Japan's Foreign Assistance vl
Js the Project priority in the Japan's Is the Project relevant to the Japan's icies 7 ::honcs;sieni sl r{:u in |Prority directions in Japan's ragram (o olicy Docurnent raview
foretgn assistance policy and - E:is::?::ma
o JICA's country programs? Isthe Project relevant to the JICA's Program? consistent stipulation In [JICA'S Program JICA's Rolling Plan Smrr::z:;iew. discussien
] the document
g . - : Existence of the .
o Does Lthe Project appropriately address the issues of y " . |Nationat policies & programs related to .
K] ) agricultural development sectors? f:nf;smt shfmaﬁon ™ |the local govemment and water sector | 010Y Socuments Pocument review
Has the Project been adequate E; f““‘;"m
means to address the development | Does the Project properly address the needs and iiencedilne ipynsand program of implementing Paliey documents, staff of L
issuas in the country and the context of implementing agencies? f:fdi:ﬁ:zfmm“ M ) agencies implementing agencles Document review, interviews
sector?
Has there been any synergy effects through Posltive response from [Baseline information, cpinion of Project reports and parsonnel, N
cooperation with other donors? the target group stakeholders sample beneficiaries Document review, interdess
Has the size of the target group been appropriate? xf;:ﬁ":::nf:: of coverage, No. of Project personnel Document review, Interdews
Has the selection of target groups , ) - | Distribution of the Project benefits for different strata of .
besn a priate? Has the Project equitably brought about the banefit? Project benefits target groups Project records and personnel | Document review, Interviews
Has ihie cost equally shared by the Cost sharing ratio Expenditure znd source of funds Project records and personne! | Document raview, interviows.
stakeholders?
Has the Project applied appropriate . ‘Techrologies transferred through the Project persennal, Project N
approach? [s there any advantage of Japanese technologies? IProject racords Dotument review, interviews
. Has there been any changes in the social, political 5 ; .
Has. there :?e?‘:!;y;: :.a;%;s in the and other conditions assumed prior to the g\gen;tahon onthe envirenment of the E;r:it:;;personne], Project Document review, inteniews
environment o ! commencement of the Project?
Exlstence of commondy . . o . - . N
. " Definition, understanding on the Praject  |Preject personnel, Project Interview, discussion with
Is the prospect of achieving the Has the Project purpose been specific enough? ;T;ﬁ del'r]nmsc;ns of pupese amang the Project personnel records Project personnel
Preject purpose considered to be pUrpo
high? Will there be any potential obstacles that may hinder Potential obstacles information on the potantial risks and Project personned, Project Interview, discussion with
the achiavement of the Project purpose? obstacles and pessible countermeasures |recorts Froject staff
w
wn = = .
41 Has there been any factors contributing lo the Infermation o the refated events, . ) . .
= s N Confirmation on the 3 A Praject personned, Project Interview, fiald visit,
) achievement of $he Praject purpese other than the programs{projecis by other erganizations * lER
% Have the outpuls been appropriate Joutouts? factors in the farget area recerds, relevant documents  [discussion with Project staff
. . - -
& to achieve the Project purpase? Is the logicat sequences between outputs and Confirmation on the Information on the resufts of activities that | Project parsonnel, Project Interview, discussian with
u Project purpose still secured? legleal sequance indicate the cause-effect relationship records Project staff
Has there been any influence of Conditions of impertant |current status and past avents related Iz |Project personnel, Project - .
important assumptions? tions the important assumptions records Document review, Inferviews

Confirmatien on the

the ottputs?

course of Project implementatian

1ecords

Has there been any other Infetmation on any relevant evants in the |Project personne!, Project Interview, discussion with
hindering or contributing factors? faclors course of Project implemantation records Profect gersonnal

Lo . . Co-refation between the [Logical sequence between activilies and . .
Have the Projeat activiies iy An;z ihte :ctmhes cantribiding to echieve the outcomes of the outputs, progress of ackvities and fovels Projc;.:t parsonnel, Project Document review, Infervi
been appropriate o pro duc;e?mﬂf: oulpulsy activities and ouiputs  [efachlevements Fecards
expected outputs? Has there been any obstacle for the achiavement of Existence of obstaclas | M0rmation an any relevant events in the | Project personnol, Projoct Interview, discussion with

Praject staff
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Evaluation question

r-'—’f'.’\'] —

E\gl.lt‘al.'m Basis of judgment Data needed Data source Pata collection method
ntena Main question Sub question
Have the liming, number, duration, and felds of Comparisan with the . R
 nUmber, , ! o
Japanese experts dispalched been appropsiale? planned figures Records on Japanese experts Project records Document review, interviews
Have the timing, duration, conten!s of counterpart i Comparison with the . . L
training been appropriate? plarned figures Records on counterpart training Praject records Decument review, interviews
Have the timing, velume, and specification of Comparison with the | . R
provision of equipment been appropriate? planned figures Records on equipment provision Projest records Document review, Intervicws
Have the timing, number, fields and competency of |Comparison with the ) L
> the terpart persannel been appropriate? planned figures List of counterpart personnel Praject records Dacument review, interviews
= Have the inpuls been appropriate  |Were the physica! facilities sufficient to implement  {Comparison with the . - Project records, apinions of . .
o
E to produce the outputs? the Project activities? planned figures Information on the facilifes exports Intarviews, ocular visit
w Has the scale of Project cost been appropriate for  |Compasison with the  |Budget and expenditure, kcal cost boma |Project recard and personnel, g‘r‘:]r:l?v‘ f:z:’:‘r::ﬁ% A
the planned inputs? input costs by Japanese and Sudanese sides JICA gtaff stafl pe
Will the degree of the Project achievements be Compadson with the  ]Budget and expenditure, kcal costby  |Project recard and persennal, :::z.':i ‘:w' fﬂ:ﬁ'::;?:éﬂ
enough to compensate the costs of inputs? input costs Pakistani sido JICA staff swjr pe
Ase there any outputs that were realized by o . Interview, discussion with
N . centributicn by olher . - Project record and personnel, . ;
cooperation with other JICA schemes ar other interventions Information on other interventions JICA staff Preject personnel and JICA
donors? staff
Information on the security conditions,
Has there been any influence from imporant Conditiohs of important {researchars tusnovar, cooperation amang | Froject personnel, Project . N .
[—{ave f_here been any _factoa’s assumplions? lassumptions SUST, egvermmmental institutions and tecords Interview, discussion
hindering or contribuling fo the farming villages
i ject? -
efficiency of the Project? Have there been any other factors affecting the Confirmation on the Information on any relevant events In the {Project personnet, Project Interview, disissi
efficiency? factors course of Preject implementation & Iview, discussion
Wil the the suggestions and action plan on practical ] Bo ¢ review. interyi
use of innovative technologles developed for striga Prospect of formudation of suggestions  |Project personnel, Project d‘.s;ﬂ:'s?:n ﬁfg;;f'm:‘"“'
centrol be proposed fo the Govemmant of Sudan and action plans record, research results personnel He
and farming viilages?
1s the prospect of achievingthe  [Has any methed or mechanism been suggested to Future plan of the government, opinion of {Staff of the implementing Document review, interviaws,
overall goal assumed to be high? achieve the overall goal? the Projact staff agencies, Project parsonnel  |discussion
Will the achiavement of the overall goal contribute to |crganizational . . . .
N - = N . Current pregram, future plan of the Staff of the implomenting Doclement review, interviews,
the bring positive impacts fo the policies of commitment, existence A 4 H )
Sudanese qovernment? oF relcvant programs government, opinion of the Project stafl  |agencies, Project personnel discussion
ls there any possible factors that hinder or contribute Infarmation on any refevant events in the |Project personnet, Project .
to the achievement of the overall goal? course of Project implomentation records Documant review, intasviews
Is the legical sequences between the Project Confirmation on the Informaticn on the results of activities that | Projact persennel, Project Interview, discussion with
Is the project purpose stilf purpose and the overall goal still secured? logical sequence indicate the cause-effact relationship  |records Project staff
appropriated to achieve the overall " N 5
gﬁz,g" & Ase there any additional impartant assumptions to be ]s'f“"::::,z; factors on | Information on the relevant factors Project persannel, Project Intorview, dIscussion
£ ) taken into account? the Project strTotnding the Project records .
o
o [l - ] T _
£ Has there been any effect beyond the intended £xistence cf relevant  {information on the sample cases in target |Project personnel, Profect Document review, iniarviews

TP S Y

[ TS S S

target groups?

casas

arga and other areas

records

Has there been any unexpected effect on the
policies and programs of implementing agencies?

Existence of relevant
Cas8s

information on the relevant policies

Ralevant documents, Project
personnel, Project records

Document raviow, intapvews

Has there been any change in terms of relevant
organization, laws, rules and regulations?

Existence of relevant
Gases

Information on the changes ond new
saltp

Project personnal, Relevant
dotuments

Document review, infarviews
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/’
Q) Evaluation Evaluation question
Criteria - - Basis of judgment
Main question Sub question judgmen Data needed [ata source Data collection method
TTave glere Dretrany umer e
effects? Has there been any unexpected changa in technical | _ .
an 3 ":Irl t':' 22 odological aspects of the irfigated E:;t:nce of relevant :;:::r;nalmn on the changes Lhat took Project personnel, Praject Docurent
- records ment review, interviews
Has there been any unexpected effect in terms of N
g::: :ie;,sl;uman rights, poverly gap, peace and ?;t:nce of refevant 0“'elﬁf‘:m'nm“;aﬁon on the cases of relevant Project porsonnal, Project Docurment revi
' repords ment review, interviews
Has there been any unexpected effect an
] Eadst i i
ervitommental coneetn i ihe {arget aroas? & se:nce of refevant z:qf::lrln:bon on the cases of relovant Project parsonnel, Preject Do L .
.;re‘tha impacts brought by the What are the factors that brought about the above  |Project’s attribites to  [Informati i — i e
roject? mentioned positive and negalive effects? the effects evenl:i‘:tri,z:t;gig;:;mwenhens e ::;o}ed i o aesion
o ] 5 neficiaries documant revie .
Is the possibikly of confinuation of the current ) . Current program, future plan of the i -
) L ] policies on agricultural development high? Policy commitment  government, apinion of the Projact Policy documents, Project Intoriew, discussion
Wil !he- policy of improving and ! ne! Fersomne coeumatroiioy
expanding irrigated agriculture i there any afternative programs Ihat can integrate  [Existence of retevant | o rTort Program, future plan of the i
continue ? \he outcomes of the Project? prog government, oplnlon of the Prefect ::::y dn;wmenls, Project Intorview, discussion,
! ' oject i cams personnel on| doct t
Are Fhe implementing agencies committed to Commitment of the Opini d rele R
corttinue the activities? sUST sgg'li?:i::m v[ant::uumcnis o s Poreommel agricutal tnterview, d
er relevant agencies lii? terdew, discussion
Are the counterpar personnel capable of carrying | Comparison with : —
ot the ety parison the |Levals of competence, confidence, nterviaw, di 3 i
Are the implementing agencies baseline experiences and performance Profect personnc ek
€ Are the necessary budgets allotted for the Froleet posonce
capable to continue or further continuous application of developed extension Budget atlocation and
_ o onfinuos e Budget plan of implemonting agencies :Eelevant staff of SUST, budget |interviaw, confirmation of
2 expand . ocuments
= roject Are tll;eeag;nculgura[ officers and farming villages Compari sthih o o
capable of continting and expanding their activii rison viththe  |activity records and future plan of the j i
g car ; wities 1a plan o Preject personnet, agric
% intiated during {he Prolect? basaline community-hased groups officers, sample farmgelsmmral interview. discussion
@ Are the SUST researchers likel i i
2 ely to confinue the Possibliity of further  Hinformati
: zarch lon on he progress and p [ i
striga research activitieis? dissemination the striga researches plansf Opinions of Project personnel GD__Dcum?nt re?leWI P
Will the technelogies and Is there any mechanism within SUST and GSMAl o Exist TR ——
methodologios iirad by the continue f further disseminate the activities sience of refevant | Information on the organizational setup  [Project i
: : : emir i ! personned, GEMAI i
Frojact coulonsl ut:,et‘.l]:'E e {in o by the Profeet in the future? programs and programs for continuation of activities| officers, organograms g‘:t:umrr?(‘::t‘mlm'
. . Degree of maintenance
is the necessary equipment properly maintained?  |and dasignation of the Budget atiocation, history of malntenance | Project records, Project
responsinls entiles of equipment personnel Docurment review, interviews
15 there any negative influence on the social and
Are th beco i
et 3: i :::t:z; og_“';tthatt_ ::ay cuhur_al aspects tha‘t may me ohslackes in i\d:e'h:nce of relevant  |Information on tha cases of relevant Piglect personnal, Project
At o2 ility of the carrying out the activities? events records, sample bencfictaries et fseussion
roject? Is there any negative influence on the environment  |Existence of relovant  {ink ion on th ject persa
that may inhibit the continuation of the activities? cases l avents " o fhe cases ofelevant —_—s ot i i
B n records, sample beneficlaries Intsrview, discussion




Annex 5: Record of the Dispatch of Japanese Experts

Long Tenn Experts
No. |Name ‘ From™ {. "~ -To ] - QOrpapization' - | Expertise Duration .-~
1|/H. Kuwata 201003011 20120228 JICA Coordinator 2 years
2|S. Takeuo 201202261 To date JICA Coordinator 3 vears
Short Term Experts
| No. - _ Nalne PR .'l.?_ro'm e 'fq . -;Organi;atiénz:‘:- g Posmons -:_ : - Expertlse . ' D(':lr;::;n
1 |Y. Sugimonto | 20100307 20100313 [Kobe University |Professor _|Bio-organic. 7
2 |H. Samejima 20100307{ 20100313 |Kobe University |Researcher |[Crop physiology 7
3 _|H. Samejima 201004051 20100831 {Kobe University |Researcher |Crop physiology 145
4 |A Okazawa  [20100619] 20100625 {Osaka University ?:;;::; Plant Physiology 7
5 _|Y. Sugimonto 201006191 20100625 [Kobe University Professor Bio-organic 7
. Assistant .
6 |T. Iuoue 20100619| 20100625 |Kobe University Professor Crop physiology 7
Research Institute .
7 |H. Nawata 20100629 20100705 |for Humanity and Associate  |Cultural 7
Nature Professor | Anthoropology
§ |T. Inoue 201008067 20100827 | Tottori University |Researcher |Crop physiology 22
9 |Y. Yamauchi | 20100821| 20100827 {Kobe University [AS5S®%  |pyot Physiology 7
Professor
10 [Y. Sugimonto 20101007| 20101012 [Kobe Universily |Professor  |Bio-organic 6
11 [H. Sameiima 20101007] 20101012 [Kobe University {Researcher |Crop physiology 6
12 |H. Samejima 20101103 | 20110228 {Kobe University |Researcher |Crop physiology 118
Rescarch Institute Associate | Cuttural
13 |H. Nawata 20101112 20101201 |for Huwmanity and 13
Professor | Anthoropology
Nature
Research Institute Cultural
14 |R. Nakamura 20101119} 20101201 {for Humanity and |Researcher 13
Anthoropology
Nature
Research Institute Cultural
15 |S. Ishiyama 20101119 20101201 |for Humanity and |Researcher 13
Nature Anthoropology
16 Y, Sugimonto 201012211 20101228 |Kobe University {Professor  |Bio-organic 3
Research Institute Associate | Cultural
17 [H. Nawata 201012221 20101230 |for Humanity and 8
Nature Professor | Anthoropology
18 {H. Samejima 20110416| 20120114 'Kobe University |Researcher |Crop physiology 275
Research Institute Associate  [Cultural
19 |H. Nawata 20110601 | 20110622 |for Humanity and 22
Professor  |Anthoropology
Nature
Research Instituie Cultural
20 |S. Ishiyama 20110601 | 20110622 (for Hwnanity and |Researcher 22
Nature Anthoropology
21 |T. Inoue 20110609 20110618 |Tottori University |Researcher [Crop physiology 9
22 |Y. Sugimonto 20110804 | 20110811 |Kobe University |Professor _[Bio-organic il
23 |T. Inoue 20110804 | 20110917 |Tottori University |Researcher |Crop physioloey 45
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Research Institute Associate | Cultural
24 |H. Nawata 20110812 20110827 {for Humanity and 16
Professor  |Anthoropology
Nature
Research Institute Cultural
25 8. Ishiyama 20110812| 20110827 {for Humanily and |Researcher 16
Anthoropology
Nature
26 1Y. Yamanchi 20110903} 20110912 |Kobe University Assistant Plant Phystology 10
Professor
27 1Y. Sugimonto 201109101 201310917 |Kobe University |Professor |Bio-organic 3
28 |A. Okazawa 20110910| 20110917 {Osaka University Assistant Plant Physiology 7
Professor
Research Institute -
29 |H. Nawata 20110920 20111001 |for Humanity and |- 350018 [Cultural 11
Professor | Anthoropology
Naturs
Research Institute Cultural
30 {5. Ishiyama 20111009 20111031 |for Humanity and jResearcher 23
. Nature Anthoropology
31 |Y. Sugintonto 20111222 20111231 |Kobe University JProfessor  |Bio-organic 10
32 [H. Samejima 201204061 20120610 |Kobe University [Researcher |Crop physiology 63
33 |Y. Sugimonto  ]20120416| 20120424 |Kabe University |Professor  |Bio-organic 9
34 |T. Inone 20120602 | 20120609 |Tottori University [Researcher |Crop physiology 8
35 . 20120627| 20120804 . . . 38
36 H. Samejima 201208111 20130111 Kobe University [Researcher |Crop physiology 15
37 {Y. Sugimonto 201207281 20120804 [Kobe Unjversity {Professor Bio-organic 7
38 |Y. Yomauchi  |20120823| 20120830 |Kobe University |- Ipjat Physiology 8
Professor
39 |Y. Sugimonto | 20120920| 20120928 |Kobe University _|Professor | Bic-organic 9
40 {M. Sasaki 20120920| 20120928 |Kobe University |L0mor0le  (Synthetic organic 9
Professor _Jchemistry
41 |A Okazawa  |20120920| 20120928 [Osake Prefecture |Assooiate | 0oy oosoo 9
University Professor
42 |H. Nakashima |20120920| 20120928 |Kobe University |Researcher Shy;ﬂ‘;zf/"rg“““’ 9
43 |T. Inoue 20120920 20120928 |Tottori University |Researcher |Crop physiology 9
44 1Y, Sugimonto  120121221) 20121229 |Kobe University |Professor _ |Bio-organic 9
45 |M. Sasaki 20121221 | 20121229 [Kobe University |1.0n0rable |Synthetic organic 9
Professor  |chemistry
46 |H.Tba 20121221 | 20121229 |Kobe University [2-5500iate | Agricultural 9
Professor  [Economics
47 |T. Yoshimoto 20121221] 20121229 |Kobe University [Researcher |Plant Physiology 9
48 [Y. Sugimonio 20130310 20130316 {Kobe University |Professor |Bic-organic 7
49 |M. Kuse 20130310 20130316 |[Kobe University |/:s50ciate | Natural products 7
Professor  |chemistry
30|H. Samejima 20130310} 20130318 |Kobe University |Researcher |Crop physiolosy 9
51|H. Samejima 201304121 20130705 |Kobe University |Researcher |Crop physiology 34
52|H. Tba 20130531 | 20130606 |Kobe University |/-350¢iate | Agricultural 6
Professor | Economics
331Y. Sugimonto 20130720 20130726 [Kobe University |Professor  [Bio-organic 7
54|A. Okazawa  |20130720| 20130726 |OSaka Prefecture |Associate |y pyocioron 7
Universily Professor
35|T. Inoue 20130720 20130728 |Tottori University |Researcher |Crop physiology 9
56|H. Samejima 20130720 20130930 [Kobe University |Researcher [Crop physiology 71
57|H. Samejima 20131001 20140117 [Kobe University |Researcher |[Crop physiology 112
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58|Y. Sugimonio 20130907] 20130914 |Kobe University {Professor  |Bio-organic 8
59|M. Kuse 20130907 20130914 |Kobe University | -S50ciate | Natural products 3
Professor _ |chemistry
, N Assistant .
60(Y. Yamauchi 20130907} 20130914 {Kobe University Professor Plant Plysiology 8
61]Y. Sugimonto 201312201 20131227 [Kobe University |Professor  |Bio-organic 3
62{M. Kuse 20131220 20131227 [Kobe University |/-350ciate  [Natural products 8
- Professor  [chemistry
63|H. Iba 20131220 20131227 [Kobe University |/550%iate | Agricultural g
Professor  |Econonrics
64|H. Samejima 20140311] 20140320 {Kobe University |Researcher |Crop physiology 10
65!Y. Sugimonto | 20140314} 20140320 |Kobe University |Professor  |Bio-organic 7
66|M. Kuse 20140314 20140320 |Kobe University |--550¢tate  [Natural products 7
Professor  |chemisiry
67|T. Yoshimoto 20140314} 20140320 {Kobe University |Researcher |Plant Physiology 7
68[H. Samejima 20140417} 20140702 |Kobe University |Researcher |Crop physiolosy 76
692[Y. Sugimonto 20140607] 20140613 |Kobe University |Professor  |Bio-organic 7
70{M. Kuse 20140607/ 20140613 |Kobe University [-2$50%iate | Natural products 7
Professor  [chemistry
71|H, ba 20140615 | 20140621 |Kyoto University | -5500iate  Agricultural 7
Professor  |Economics
v 20140930 . . .
721H. Samejima 20140801 Kobe University |Researcher |Crop physiology 31(430)
{planned}
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Annex 6: List of Equipment and Machineries

-
C‘_*.‘-

Note I; Condition A: goodinuse” B:underrepair C: notinuse

D:dicarded

D: not so much used (3-11 times per year) (needs reasons)

(1) Laboratory: USD 898,036
(2) Office: USD 110,722

(1) Equipment for the laboratory

(3) Field: USD 28,451
(4) Gedaref: 20,934

Grand Total: 1,048,144

Note 2: Degree of Utilization  A: used frequently (almost daily) B: used well (1-3 times per week)  C: used in specific season(s) only

E: not used by specific reason (needs reasons)

Date of A Quantit Total Price Conditions | Utilizati

Sl Procurement Item Specifications v ) Y DG o (f;“on Remarks
1| 20100325 gﬁi‘; YLASERJET Allin One | o 12320nf MFP 1 3,0000 A A
2 20100325 |LASERJET Printer P2055d 1 1,200 A A
3 | 20100328 |Deskiop Computer Optiplex 780 1 2,697 A A
4 20100531 {Air Pump 10 231,000 A C
5 20100531 |Measuring Tape 1 16,600 A C
6 20100531 {Micrometer Caliper 1 16,000 A C
7 | 20100531 |Digital Camera Xacti 1 25,000 A A
8 20180531 |Drying Shelf (basket type) 1 §1,080 A A
G | 20100531 [Drying Shelf (net rack type)  |Net Rack/Basket 1 71,000 A A
10 ] 20100531 |Label Printer SR220 1 9,800 A A
11] 20100531 |Laboratory Wagon 1 34,600 A A
12| 20100531 |Liquid Nitrogen Cylinder DR-10 A 1 130,000 A A
131 20100531 Portable Electronic Balance 1 35,500 A A

plus cover
14| 20100531 |IStirring Bar 2 27,600 A A
15| 20100531 [lemperature and Humidity 3 89,400 A A
Recorder

16 | 20100531 [Temperature Recorder 10 248,000 A C
_ L1711 20100531 |ToolKit I 52,000 A C
18§ 20100531 |Trolley 1 12,000 A D
193 20100531 |Voltage inverter and stabilizer 1 48,800 A A
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20| 20100531 Water and Dust-proof Balance 1 79,800 A A
Platform
211 20100531 |Water and Dust-proof Clock 2 30,000 A A
Adpter for connection
221 20100623 (Photosynthesis Yield 1 125,000 A A
23] 20100623 |Osmometer Osmomat 30 1 1,915,000 A D
24 | 20100623 |Photosensor (for Osmometer) 1 32,000 A D
251 20100623 |Thermistor {for Osmometer) 1 65,000 A D
Electric Conductivity (EC)
26| 20100623 METER CM-53 1 36,750 A C
Leaf clip holder (for .
271 20100623 Photosynthesis Yield 1 500,000 A C
28 1 20100623 |Photosynthesis Yield Analyzer|Mini-pam 1 1,980,000 B E ‘Underrepair
291 208100705 |Refrigrator 17 feet MARF 1 1,800 A A 1
301 20100718 |Circular (Analvtical) Balance |PLE 310-3N 1 1,550 A A
311 20100718 [Rectangular (Analytical) FCB 12K1 1 1,090 A A
321 20100718 |Rota filler Rota Filler 3000 1 745 A D
33-] 20100718 |Autoclave (50 -90L) LAC-50408 1 10,990 A A
34| 20100718 |Analytical (Sensative) Balance |ALS 220-4N 1 4,439 A A
35| 20100718 |Circulating Chiller LCB-R08 2 14,780 A A
36| 20100718 |Sensitive Balance KERN PFB 1 1,200 A A
Consort Power Supply for the
371 20100718 Electrophoretic unit MP 250 1 1,861 A D
38{ 20100718 [Diaphragm (Vacum) Pump GM-0.50 2 3,900 A A
391 206100718 |Electrophoretic Unit CVSIoD 1 1,200 A D
40 { 20100718 |Hotplate Magnetic Stirrer 1.MS-1003 1 1,780 A A
41§ 20100718 [Laminar flow bench CRB70FL 2 14,562 A A
42| 20100718 [Low Temperature Incubator [LBI-150E 2 7,977 A A
431 20100718 |Micropipette (10 - 100u]) Code 001.11.100 1 1,780 A A i )
44 1 20100718 |Micropipetie (100 - 1,000ul) [Code 001.11.901 2 1,780 A A
. MSZ5000-T-IL-TL
45| 20100718 |Microscope MSZ5600(mit fototubus) 1 4,984 A A
46 | 20100718 |Mini Centrifuge MCF - 2360 / code 5944400 1 3,042 A A
47| 20100718 |[Oven LDO-080N 1 3,798 A A
48 | 20100718 |Refrigrated Micro Centrifuge |MIKRO 220 R/ Code 2200 1 18,913 A B
49| 20100718 Slz’gkL'“g Water Bath, 20-99.9¢ 17 o o1 1 4980 A B
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50| 20100718 |[Voirex Mixer LVM-202 LMS 2 1,540 A A
511 20100718 [Water Distillation Apparatus [WD-1004 1 2,360 A A
Arabidopsis and Small Leaf
52| 20100805 Chamber (for LC pro) 480,000 A C
53| 20100805 f::)ad Leaf Chamber (for LC 1, 0 670,000 A C
541 20100805 [Dewar Flask 130,000 A A
551 20100805 |Leafarea meter JAAC-410 2,700,000 A B
56| 20100805 |Micro syringe 10ul 2 4,700 A B
57| 20100805 [Micro syringe 25ud 2 5,760 A B
58| 20100805 3‘:}“’“’ Leaf Chamber (for LC; o 480,000 A c
Photosynthesis and
59| 20100805 transpiration meter (L.C pro) LC-pro 4,490,000 A C
60 20100829 |Spectrophotometer UV-1800 15,000 A D
61 1 20100905 [Microscope Camera, DCM300 / VOPCBO 1,850 A A
621 20100910 |Incubator Friocell 222 8.000 A A
631 20101010 [Shaker + Tray UNIMAX 1010 2 10,400 A B
Ultrawave ulirasonic baths
0
641 20101010 (25L. 0.- 80¢) QSs25 1 3,300 A A
Ultrawave ultrasonic baths
65| 20101010 (441,30 - 70c) USG0H 1 1,280 A A
66| 20101010 |¥iorationdampingtablefor p ) g 3 1,530 A A
balance
. Lyotrap No work on
67| 20101010 [Freeze drying system K12173.5 1 7,000 A E molecular
68| 20101010 |pH Meter FE20/FG2 1 660 A A
69| 20101010 |Adjustable Micropipette E3111000181 2 1,216 A A
70| 20101010 JAnalytical mill IKA All basic i 1,810 B E
71| 20101010 jCentrifuge EBA 21 i 4,710 A C
721 20101108 |Rotary evaporator Lifibasis Value 2 13,700 A A
73| 20110117 {Refrigrator (Chest) Ocean NJ40TLL 1 1,507 A A
74| 20110203 {Microscope MSL4000-20/40-1L-TL | 1.452 A A
75| 20110315 {5000 VA UPS 1 7,750 A A
761 20110317 |Gas chromatograph (8 parts) [GC-2010 plus series 1 15,972 15,872 A A
) Gas Chromatography g .
F71 20110320 (Hydrogen Generator) GC-2010 plus series 1 A A
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78 | 20110324 |Gas chromatograph GC-2010 plus series 1 43 007 A A
79| 20110321 |Oven LDO-080N 1 4,800 A A
80| 20110321 |Laminar flow bench CR870FL 1 16,000 A A
81| 20110322 iDesktop Computer Optiplex 780 1 2,490 A A
82| 20110329 [IMuminated Incubator LH-2208 FIXED 1 819,000 B E’ Under repair
83 ] 20110616 |Porometer (EM-AP4) | 1,648,500 A A
24| 20110616 |Sensor head (PHS1) (for 1 315,000 A A
Porometer)
85| 20110710 |Shelf for Reagent 1 924 A A
86| 20110721 {Desktop Computer Optiplex 520 1 2,600 A A
871 20110817 |HPLC 1 39,848 39,848 A A
88| 20110825 {Thermalcycler FTC 3/05 1 22,6000 A E no work on
moleculas
891 20110915 iCanopy analyser 1 1,558,060 A E
901 20110915 |Grain Polisher PEARLEST 1 58,000 A C
91 20110915 {Pressure chamber 1 906,300 A C
92} 20110915 |Rice Husker TR-200 1 47,000 A C
931 20110915 IRV-240 Laree Rotary | 952,200 A B
94| 20110915 S35 Disp'osable blade (for 5 7,650 A B
Rotary Microtome)
95| 20110915 |SPAD-502 Plus(Chlorophyll 1 124,200 A A
meter)
96| 20110929 |Exchangeable thermoblocks |TH 21 2 1,646 A E no work on
molecuiar
971 20110929 |Flexi Caster for 1 778 A D
981 20110929 [Gel Documentation System  |D1-HD 1 21,532 A D |
99| 20110929 |Heating Block Thermal MBT 250-2 1 4,770 A g g Tovorkon
- moletular,
100] 20110929 |Horizontal Eiectrophoresis MSMINI 1 1,487 A D o
101] 20110529 [Shaking Incubator K.S 40003 control 1 24,127 A D
102| 20110920 |UltraLow Temperature BM 15 LC9002 1 38312 A B no vork on
Freezer molecular
103| 20111016 {UPS 30600 1 4,350 A A
104] 20111027 [Water Distillation Apparatus |WD-1005 1 2,974 A A
105] 20111101 |UPS 3000 1 3,300 A A
106] 20111115 |Stabilizer 1 600 A A
107] 20111116 |Desktop Computer Dell Optiplex 520 1 2,300 A A
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108 20111116 [Hard Drive 1 700 A A
109{ 20111129 [Microwave Qven 1.G 1 390 A A
1101 20111226 |Stabilizer FENZA, FRT-6 1 © 23,000 A A
111} 20111229 |Microscope Qlympus, DP-26 1 3,420 A A
112] 20111229 |Microscope Camera QOlympus, CX41 1 9,240 A A
113} 20130417 |Desktop computer Dell optiplex990 1 6,096 A A
114} 20130417 |Desktop computer Dell optiplex990 1 6,090 A A
115§ 20130417 [Notebook computer HP G6-1335 1 5,700 A A
116§ 20130527 |Desktop computer Dell optiplex790 1 5,490 A A
1171 20130527 |UPS APC UPS 650 VA 1 630 A A
118] 20140114 |UV Handlab 6W, 245/366 num, switchable 1 5280 A A
with bench stand
119} 20140116 |Refrigerator LG, 11 feet 1 4,200 A A
120f 20120430 |Water Bath 1 1,000 A D
121} 20120503 |Laboratory oven 1 1,344 A A
1221 20120529 JUPS APC UPS 650 VA 1 530 A A
123} 20120529 |JUPS APC UPS 650 VA I 530 A A
124t 20120717 [Vaccum Cleaner Kenwoed 1 525 A B
1251 20121205 |Refrigerator LG GL-M242YM/S 1 3,450 A A ]
126f 20120717 |Fume Hood with fan 2350x1500x800 I 20,490 B E to-berepaired
127| 20120705 |Mixer Mills Retsch MM-400 1 1,034,000 A A
128 20120717 |Dewar Flask 10LD 3 137,000 A A
129| 20120717 |Dewar Flask 3000ml 3 48,000 A A
130] 20120705 |Photosynthesis System LC Pro 1 5,102,370 A C
131 20120928 |Artificial Climate Chamber  |Biorton 1 922,000 A A
132{ 20120928 iTemperature humidity sensor |sensor, battery, ventilator 1 294,000 A A
Sub-total by the time of the Mid-term Review 172,093 | 28,824,930 | 435,346
Sub-total amount converted in USD at the rate of the time of the the Mid-term Review 706,543 (USD 1.00=JPY80=SDG2.5)

134{ 20120717 |Vaccum Cleaner Kenwood 1 A B
135] 20120717 |Fencing mesh i A A
1361 20120705 [Mixer Mills with adapter ~ [Retseh 1 1,034,000 A C
137 MM-400 T

gg 20120717 |Auger clay typ soil g{fﬁmm 3 51,000 A c
;:? 20120717 |{Auger Handle f(l)?: l:"‘nLMAN 3 66,000 A C

Annex 6 (1): 5/6




1A

142 20120717 Dewar Flask Taylor-Wharton, 10L 1 137,000 A A

143 Dewar Flask Taylor-Wharton, 3L 1 48,000 A A

144] 20120928 |Artificial Climate Chamber |Biorton 1 922,000 A A

1451 20120928 |[Transformer SU-2000G 1 A A

146] 20120928 |[Temperature humidity sensor |sensor, battery, ventilator 1 294,000 A A

147} 20121205 |Refrigerator LG GL-M242YM/S 1 A A

148 20121217 |Fume Hood with fan 2350x1500x800 1 B E under repair

1491 20130417 [Desktop computer Dell optiplex990 2 A A

1501 20130417 |Notebook computer HP (G6-1335 1 A A

151} 20130527 |Desktop computer Dell optiplex790 1 A A
6W, 245/366 nm, switchable

152} 20140114 |UV Handlab with bench stand 1 5,280 A A

153} 20140116 |Refrigerator LG, 11{eet 1 ‘ A A

.. GPS Reading Unit, Cone,

154} 20140211 |Digital Cone Penetrometer Spindle, Data Cable 2 $34.800 A B

155] 20140313 |Stereo Microscope Kruss, MSZ5000-T-1L-TL ] A A

156 20140422 [Vacuum pump with buit-in filtering material 1 A A

157] 20140604 |Fraction Collector CHF161RA 1 405,000 A B

158| 20140604 |Syringe g;}{umo 10 13,000 A B
Merck

159] 20140604 |Silica Gel TIC AL SHEETS SILICA 10 132,000 A B
GELG0, F254 20x20

160 20140604 |Disposable Syringe Filter SRP 0.45um 17820K 20 100,800 A B

Sub-total after Mid-term Review 0} 3,202,800 985,541
Sub-total amount converted in USD at the rate of the time of the Study 191,493 (USD 1.00 =JPY03.77 = 8DG 6.011)
Grand Total 898,036
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(2) Equipment for the office

Date of e . Total Price Conditions | iy .c_(*2
Sl Procurement Item Specifications Quantity GsD Y SDG 11(‘ b Utilization 2 Remarks
1 20100325 |4 Port Mobile USB Hub 1 65 A A -
2 20100325  [Norion Antivirus 2010 1 200 A E expired
3 20100328 Office Desk 1 575 A A
4 20100328 |Office Chair 1 160 A A
5 20100422  |USB Swifch Hub 1 130 A A
6 20100525  |Shredder Flamingo 1 175 A A
7 20100531  [Refrigrator LG 1 1,300 A A
3 20100621  |GPS unitkit GPS-CS83 1 18,900 A D
10 20100630  [SD Memory 1 75 A A
il 20100630 | Acer Monitor 1 950 A A
12 20100630  |Water cooler 1 430 A A
13 20101028 |UPS APC 650 KVA APC 650 1 350 A A
14 20101111  [Laptop Toshiba Satellite L635 1 2,500 A A
15 20101111  |Projector SonyEX 7 1 1,850 A B
16 20101213  |Proiector Screen 1503150 1 475 A B
17 20110125 [Laptop Toshiba Satellite L6335 1 2,600 A A
18 20110130  [Portable Printer 1 1,850 A A
19 20110228  [Photocopy machine Afcio MP C2050 1 20,500 A A
20 20110301  |USB Mouse 1 25 A A
21 20110530  |GPS GPSmap 625 1 1,500 A D
22 20110616 |Video Handy Camera 1 1,500 A D
23 20110914  iDeskiop computer Dell Optinlex 780 1 2,850 A A
24 MDSL, Portable Modem Sudani i 380 A A
25 20110310 | Wireless Router CISCO 1 300 A A
26 20111002  |Paper Trimmer | 160 A A
27 -~ Poriable Printer Canon IP100 1 A A
28 20120306  iSafe box 550m i 750 A A
29 20120911  Mobile Phone Nokial280 1 170 D E discarded
30 20120911  {Mobile Phone |Nokial280 i 170 D E discarded
31 20120911  {Mobile Phone Nokial280 1 170 A A
32 20120415  |[Exfternal Hard Disk Westem Digital My Passport S00GB 1 580 A A
33 20120415 {MDSL Portable Modem Sudani 1 665 D E discarded
34 20120528 | Wi-Fi router Huawei 1 951 A A
35 20100325  |Vehicle Nissan Patro] GL - Model 2009 1 103,500 A A
36 20100331 |Vehicle Toyota Hilux double cab - 2,51 Diesel, 1 24,300 A A
37 20111228  |Vchicle Toyota Hilux double cab - 2.5L Diesel, 1 27,000 A A
Sub-total by the time of the Mid-terin Review 51,300 18,900 | 147,966
Sub-total amount converted in USD at the rate of the time of the the Mid-term Review 110,722 (USD 1,06 =JPY80=5DG 2.5)
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(3) Equipment for experimental field

Date of Total Price
St | Procurement Ttem Specifications Quantity Conditions " | Utilization®? | Remarks
(YYYY-MM-DD) UsD IpY SDG

1 20100531 {Weather Observation System 500,000 A A
2 20100531 [Soil Moisture Meter 407,460 A D
3 20100531 [Data logger for soil moisture meter 31,250 A D
4 20100531 jAccess tube for soil moisture meter 50,400 A D
5 20100531 }Auger set for soil moisturc meter 100,000 A D
6 20100531 {Water and Dust-proof Platform 79,200 A A
7 20100531 {Wagner pot 280,000 A B
8 | 20100623 |Bird Net é;’:’a‘;fe}fojfg UI:I; 27m, 8,240 A A
9 20100623 |Animal Net size 120 cmx 50 m 30,300 A A
10 § 20110616 |Soil moisture sensor (ML2X/d-0.15) (2) 141,750 A D
11 | 20110616 |Data logger (HH2) (fer Soil Moisture sensor 147,000 A D
12 | 20110616 |Lod (for Soil Mojsture sensor 10,500 A D
13 | 20110929 |Access tube (for Soil Moisture Meter) 168,000 A D
14 20110929 |Bird Net 41,600 A A
15 | 20120430 aans :323::0?5 with tube conmections 490 A D
16 20120508 |Plantation Pots 2,400 A A
17 20120717 jFencing mesh 400 A A
18 | 20120729 |Plantation Pots 1,000 A A
19 | 20120730 {Nitrogen gas cylinder with regulator 781 A D
20 20120717 {Auger clay type soil EDELMAN, 8cm diameter 51,000 A D
21 20120717 |Auger Handle EDELMAN, 60cm 66,000 A D

Sub-total by the time of the Mid-term Review 0 2,113,780 5,071
Sub-total amount converted in USD at the rate of the time of the the Mid-term Review 28,451 (USD 1.00=IPY80=SDG 2.5)
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(4) Equipment for the field activities in Gedaref

s1.' Pri?!trz ;1; N e Specifications Quanity Total Price Conditions'? | Utilization? | Remarks
(YYYY-MM-DD) ’ UsSD IFY SDG
1 20110530 |Rain Gauge 1 2,400 D E Discarded
2 20110616 |White Board 1 1,500 A A
3 20:10803 |Camera I 2,800 A A
4 20111204 |AC 1.G 18 split AC I 9,000 A A
5 20111205 |Desktop Computer Optiplex 780 1 3,600 A A
6 20111205 {Laptop Computer HP DM4 1 2,953 A A
7 20111205 |UPS 650 APC 650 1 480 A A
8 20111215  [Printer CLX-3185 1 2,500 A A
9 20120909 |FES Shelter tent with poles 1 2,100 A A
Sub-total by the time of the Mid-term Review 0 0 27,335
Sub-total amount converted in USD at the rate of the time of the the Mid-term Review 10,934 (USD 1.00=JPY80 = SDG 2.5)
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Annex 7: List of the Counterpart Personnel Participated in the Training and Research in Japan

e

No. Name- Organization Positicn Theme of the Training From To .
1 JAbdel Gabar Eltayeb Babiker SUST Professor Plant Science 20100912 | 20100917
20110718 | 20119726
2 jAhmed El Sedig Mohamed Saced SUST Associate Professor | Plant Science 20100912 | 20100917
3 _{¥assin Mohamed Ibrahim (Dagash) SUST Professor Plantt Science 20100912 | 20100917
20100912 | 20100917
4 |Amani Hamad Eltaych Hamad SUST Lecturer Plant Science 20110718 | 20110730
20120604 | 20120901
3 _1Dr. Nagat El Moubarak El Tayeb MAF Director Plant Sciente 20100912 | 20100917
6_1Dr. Mohammed Badwi Hussein SUST Associate Professor |Social Economy 20100912 | 20100917
20100912 | 20100017

7 |Dr. Mutasim Mekki Mahmoud El Rasheed |SUST Associate Profes ioultural E 20120226 | 20120311 )
JDr. Mutasim Mekki Mahmou 2 sociate Professor | Agricultural Economy S L0eie | 30130323
20140712 | 20140716
8 _1Ahmed EI Awad Ei Faki SUST Associate Professor |Plant Science 20100912 | 20100917
9 _{Rna Abde! Gabbar Eltyeab Babiker SUST Lecturer Plant Science 20110605 | 20110504
10 {Tagelsir El Haj GSMAT Extension Officer | Agricutlural Extension | 20120303 | 20120311
11 {Reem Hassan Ishag Algeddal SUST Technician Plant Scicnce 20130602 | 20130901

Iug,ﬂt"__'



Annex 8: List of Counterpart Personnel

Y . S .. ‘ Period of Assignment o .
SLo|. Name " " | Affiliation|" - Position. |- - From | TO . | = Remarks"
_ . - S | Year | Month | Year | Month T
1 |Abdel Gabar Eliayeb Babiker |SUST Professor 2010 3 To date Project Manager
2 |Samia Osman Yagoub SUsT Assistant. ¢ 2010 3 2012 8 |Project member
Professor
3 |Amani Hamad Eltayeb Hamad |SUST Lecturer 2010 3 To date Praject member
4 Mutasim Mekki Mahmoud Ei SUST Assistant 2010 3 To date Project member
Rasheed Professor
5 Rua_Abdel Gabbar Eltyeab SUST Lecturer 2010 [+« 3 2013 8 |Project meinber
Babiker
6 |Ahmed Elawad Elfaki SUST Associate 2010 3 To date Project member
Professor
7 I}\;‘.E;lilfmmed Mahgoub Hassan MSC Researcher 2010 3 To date Project member
8 |Yousif Mohamed Ahmed Idris |SUST Professor 2010 3 2012 12 {Project advisor
9 Salah-Eldin Sid Ahmed SUST Professor 2013 1 To date Project Director
Ahmed
10 |Ahmed El Sadig Mohamed  |y;qp.  [Associate 2010 | 3 Todate  |Project advisor
Saeed Professor
11 ;I;Iaf:lsar Torahim Mohamed SUST Professor 2010 3 To date Project advisor
12 {Mahdi Abbas Saad Shakak SUST Assoclate 2010 3 To date Project advisor
Professor
13 {Nagat El Moubarak El Tayeb [MFNE Director 2010 3 To date Project advisor
14 jAbdatlah Mudawie GSMAT  |Direclor 2010 12 2012 4 |Project advisor
15 [Hgir Ahmed Ibrahim GSMAT  [Director 2012 5 To date Project advisor
16 [Tagelsir El Haj GSMAI  |Extensionist 2012 12 2012 3 |Project advisor
17 iKhalafalla Aluned Ibrabiin ~ JARC Director 2012 5 To date Project member
18 jAyman Awad ARC Researcher 2010 12 To date Project member
19 |Luifi Abdel Rahaman Yousif |ARC Researcher 2012 5 To date Project member
20 |Osman Abdelrahamnan ARC Researcher 2010 12 2012 8  |Project advisor
21 |Tilal Musa ARC Researcher 2013 1 To date Project member
22 Yassxfl Mohaned SUST Professor 2010 3 To date Project advisor
Thrahim(Dagash)
23 |Mohammed Badwi Hussein  [SUST Associate 2010 3 To date Project advisor
Professor
"
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Annex 9: List of Research Papers and Presentations by Sudanese Research Team Members

<Research Papers>

1. Abdelhalim T. S., Finckh M. R., Babiker A. G. T,, Oehl F,, 2013, Species composition and diversity of
arbuscular mycorrhizal fungi in White Nile state, Central Sudan. Archives of Agronomy and Soil Science, 60,
377-391.

2. Abdelhalim T. S., Finckh M. R., Butz A., Babiker A. G. T., 2013, Influence of roct and stem exudates of
tomatoes infected by different Glomus species on germination of Phelipanche ramcsa L. Pomel in vitro.
Global Journal of Plant Ecophysiology, 3, 44-51,

3. Hassan M. M., Abdel Gani M. E., Babiker A. G. T., 2013, Control of Striga hermonthica on sorghum
inoculated with fenugreek (Trigonella foenum-graecum) seeds powder. Journal of Current Research in Science,
2013, 583-587.

4. Hassan M. M., Daffalla H. M., Modwi H. 1., Osman M. G., Ahmed L 1., Abdel Gani M, E., Babiker A. G. T.,
Effects of fungal strains on seeds germination of millet and Striga hermonthica. Universal Journal of
Agricultural Research, 2, 83-88,

5. Hassan, M.M.,, Daffalla, H.M., Yagoub, 8.0., Osman, M.G., Agdelgani, M.E., Babiker, A.G.T. (2012). Studies
on alleloapthic influence of some plants on sorghum and Striga hermonthica (Del,) Benth. seed germination
and seedling growth. Journal of Science, Technotogy and Environment, 1:127-139,

6. Hassan, M.M., Daffalla, H.M., Yagoub, 8.0., Osman, M.G., Elhadi, E.A., Agdelgani, M.E., Babiker, A.G.T.
(2012). Allelopathic Effects of Some Botanical Extracts on Germination and Seediling Growth of Sorghum
bicolar L. Journal of A gricultural Technology, 8(4):1423-1469.

7. Hassan, M.M.,, Osman, M.G., Yagoub, 8.0., Sherif, A.M., Rugheim, A.M.E., Mohamed, 1.S., Agdelgani, M.E.,
and Babiker, A.G.T. (2012), Effects of bacterial strains and chicken manure on Orobanche crenata infesting

faba bean. International Journal of Applied Science and Technology, 2(1): 122-129.

8. Hassan, M.M., Agdelgani, M.E., and Babiker, A.G.T. (2011). InVitor Evaluation of Some Soil Rhizosphere
Bacteria for Biological Control of Striga hermonthica (Del.) Benth. International Research Journal of Applied
and Basic Sciences, 2(2): 40-50.

9. Hassan, M.M., Agdelgani, M.E., and Babiker, A.G.T. (2011). Effects on Bacterial Strains and 1solates on in situ
Germination, Subsequent Developmental Stage of Striga Hermonthica onto Sorgjum Roots. Advances in
Environmental Biology, 5(10): 3263-3269.

10. Hassan, M.M., Osman, M.G., Mohammed Ahmed, Abdalaleem, Kh.G., Agdelgani, M.E., and Babiker, A.G.T.
(2011). Tessue Culture Techniques as New Approach to Combat Striga hermonthica. Advances in
Environmental Biology, 5(8): 2122-2128.

11, Hassan, M.M., Abdelhalim, T.S., Yagoub, 8.0., Osman, M.G., Agdelgani, M.E., Babiker, A.G.T. (2011).
Effects of Arbuscularmycorrhiza Fungi (Amf), Plant Growth Promoting Bacteria (PFPR) and Interaction on
Striga hermonthica Management in Sorghum. International Journal of Agriculture: Research and Review. Vol.
1(3), 107-115.

12. Hassan, M.M., Sugimoto, Y., Babikcr, A.G.T., Yamauchi, Y., sman, M.G., Yagoub, $.0. (2010). Effect of
‘MaCl on Orobanche spp and Striga hermonthica seeds germination during and after conditioning. Bioscience

AResearch, 7(1): 26-31. _

43. Hassan, M.M., Yagoub, S.0., Gabouch, N.A. (2010). Effect of different levels of organic manure on Striga

hermonthica (Del.) Benth. and sorghum growth. Bioscience Research, 7(1):32-38.

14, Hassan, MM., Agdelgani, M.E., Babiker, A.G.T., and Osman, M.G. (2010). Effect of Klebsiella Spp. and
Different Ethylene Inhibitors on Striga hermonthica Benth. {(Del) Seeds Germination. Asian Journal of
Agricultural Sciences, 2(3):94-98, )

15. Hassan, M.M., Osman, M.G., Fatoma, A.M., Elhadi, E.A., and Babiker, A.G.T. (2010). Effect of Salinity on
Striga hermonthica Seed Germination and Incidence on Infested Sorghum, Current Research Journal of
Biclogical Sciences., 2(3): 210-213.
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< Presentations>

1.

4,

5.

10.

11.

12,
13.
14.

15.

16.

7.

Suha Hassan Ahamed et al., Arbuscular mycorrhizal fungi (AMF) and Bacillus megatherium, a phosphorus
solubilizing bacteria (BMP) for control of the root parasitic weed Striga hermonthica (Del.) Benth on
sorghum. 8th International Conference on Plant Protection in the Tropics, Kuala Lumpur, Malaysia (2014
ApriD)

. Rashida Mohammed Ahamed Abusin et ai., Effects of chlorsulfuron and nitrogen on Striga incidence and

sorghum yield. 8th International Conference on Plant Protection in the Tropics, Kuala Lumpur, Malaysia
(2014 April)

. Rashida A., Alfatih A., Babiker A. G. T., Effects of chlorsulfuron and nitrogen on Striga incidence and

sorghum growth and yield. The 3rd Pest Management Conference of the Sudan, Wad Medani, Sudan (2014
Feb).

Amani A., Hamid S, A., Babiker A. G. T. Effects of seed placement in soil on virulence of Orobarche crenata
on Faba bean. The 3rd Pest Management Conference of the Sudan, Wad Medani, Sudan (2014 Feb).

Hassan M. M., Abdelgani M. E., Osman A. G., Rugheim A. M., Babiker A. G. T., Biological control of Striga
hermonthica by soil microorganisms. The 3rd Pest Management Conference of the Sudan, Wad Medani,
Sudan (2014 Feb).

. Rna A. G. B,, Dagash Y. M., Elhussein A. A, Abdel Elhalim T. S., Babiker A. G. T., Fusarium

brachygibbosun a plausible candidate for deployment as a bioagent for Striga hermonthica management in
Sudan. The 3rd Pest Management Conference of the Sudan, Wad Medani, Sudan (2014 Feb).

. Yahia M. A., Hassan M. M,, Ali T. E., Rugheim A. M., Osman A. G., Abdelgani M. E., Babiker A. G. T,,

Fungi as candidates for biological control of broomrape (Phelipanche ramosa L.) in tomato (Solanium
lycopersicon). The 3rd Pest Management Conference of the Sudan, Wad Medani, Sudan (2014 Feb).

. Tilal 8. A., Babiker A. G. T., Finckh M. R., Arbuscular mycorrhizal fungi have the potential to reduce

infection caused by the parasitic weed Phelipanche ramosa L. (Pomel) in tomato. The 3rd Pest Management
Conference of the Sudan, Wad Medani, Sudan {2014 Feb).

. Khogali L I, Zeyar R. K., Babiker A. G. T., Influence of root exudates of Desmodium sp on Striga

hermonthica (Dei) Benth and Orobanche ramosa L. germination. The 3rd Pest Management Conference of
the Sudan, Wad Medani, Sudan (2014 Feb).

Tilar 8. A., Babiker A. G. T. Hiba A. A. Finckh M. R. Effects of powder and aqueous extracts of Euphorbia
hirta on Phelipanche ramosa germination and haustorium inhibition, The 3rd Pest Management Conference of
the Sudan, Wad Medani, Sudan (2014 Feb).

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 (2012Sep23, Khartoum, Sudan)

Hassan, M. M., Yamauchi, Y., Sugimoto, Y.: Orobanche minorgermination and interaction with red clover,
International Seminar on SATREPS Project for Striga Management (20128ep23, Khartoum, Sudan)

Rna Babiker, Yamauchi, Y., Sugimoto, Y.: Isolation of ACC synthase gene from Striga gesnerioides,
International Seminar on SATREPS Project for Striga Management (2012Sep23, Khartoum, Sudan)

Amani, H. E,, Sugimoto, Y.: Bioassay-guided purification of germination stimulants produced by sasame,
International Seminar on SATREPS Project for Striga Management (2012S8ep23, Khartoum, Sudan)

Rashida A., Alfatih A., Babiker A. G. T., Effects of triclopyr and nitrogen on Striga incidence and sorghum
growth and yield. Annual Conference on Tropical and Subtropical Agricultural and Natural Resource
Management, Gdttingen-Kassel/Witzenhausen, Gerinany (2012 Sep).

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 Saciolagical Saciety (2013 Aug)

Mutasim Elrasheed, Kiyohiko SaKaMoTo, Haruhiko Iba, Challenges for Farmers Field School in Sudan: Towards
Participatory Synthesis of Traditional Practices and Modem' Knowledge for Sustainable Farming and Livelihood,
XVIII International Sociological Association, World Congress of Sociology, Yokohama, Japan(2014 July)
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Annex 10: Measures Taken to Respond to the Recommendations at the Mid-~term Review

Recommendations Measures taken
(1) Revision of Master Plan
Amendment on the project activities was discussed and The revised Master Plan as summarized as PDMe was duly
agreed at JCC in December 2013 in accordance with the approved as PDM version 2 at the JCC meeting held on

Master Plan, Annex ! of the Record of Discussion signed on | December 25, 2012.
10" Nov. 2009. The PDMe {Annex 1) including the revised
narrative summary and objectively verifiable indicators
were used for this Mid-term Review Study and the team
suggests that the JCC approve it as PDM version 2 at the
next meeting so that the Project can utilize it as the basic
plan for the project activities and monitoring their progress.

(2) Utilization and maintenance of equipment for
research
A number of research equipment was provided by JICA | The Project has provided guidance on the basic operations
and Sudanese researchers were given training on its proper | and maintenance of the equipment. In addition to the

utilization, maintenance and management. Nevertheless, researchers, one of the technicians of the Striga Research
some of the equipment has not been utilized effectively Laboratory participated in the training in Japan in 2013,
somhow probably due to its complicated operational which contributed to the further technology transfer

procedures and sophisticatd machinery. Therefore, the Team | pasticularly in this regard. These training in Japan were
recommends that the Project provide further opportunities of | effectively augmented by the dispatch of a Japanese expert
trainings to the C/Ps so as to facilitate its utilization. at three and six months after the training to provide

In terms of maintenance, it is advised that the Sudanese follow-up guidance in the Striga Research Laboratory.
side, especially SUST, to secure finds and establish a
mechanism for maintenance and service of the equipment in
order to keep research activities even after the completion of
the Project.

(3) Capacity Development for Ontput 1
The progress of the Project was positively acknowledged, | One young researcher per year participated in the JICA

however, it is considered indispensable for the Project to training course on Integrated Pest Management (IMP) aver

encourage the Sudanese researchers to put the research the years from 2010 to 2013, upon which the young

resuits into shape such as scientific papers in order to ensure | scholars had opportunities to be guided by the Japanese

the sustainable progress towards the Project Purpose, The researchers in Japan. In Sudan, at the Stirga Research

Japanese experts, usually heavily engaged in their respective | Laboratory, many graduate students were also involved in

domestic duties, are also expected to provide proper the Project who could also guided by the Project tearn
instruction or guidance on research activities before and members, By the time of the Study, 17 research papers were
after their trip employing electronic communication tools to | published and 17 presentations were made by the Sudanese
further develop the capacity of the Sudanese researchers, researchers. Unfortunately, two young researchers have left

Stirga Research Laboratory in 2012.

(4) Enhancement of smooth implementation of the
activifies for Output2

The Local Committee for FFS was established in Gedaref | There has been a Japanese researcher joined the research on
in April 2011 and has been implementing activities based on | Subject 7 since 2012, in close collaboration with the
the formulated curriculums, which was summarized in the Sudanese researchers who had worked on the subject since
report on 2011. Subsequently, the Project is now expected to | the beginning of the Project. However, it should
monitor the activities and share the conditions among the unfortunately be admitted that the activities on Subject §

personnel concemed.  Such a monitoring mechanism is were mostly carried out by the Sudanese team members
believed to facilitate its stmooth implementation and while the Japanese researcher who has been stationed in
securing budget, Japanese expert(s) may help to promote the ; SUST for longer period of assignment occasionally took
activities on Subject 7 as well as Subject 8, part in a part of the monitoring.
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Main Campus

Organization Chart of Sudan University of Science and Technology

University Administration, Students’ Deanship, Secretariat Academic Affairs, Scientific Research Council, College of Business Studies, College of Graduate Studies, College
of Fine and Applied Art, College of Science, College of Computer Science and Information Technology, College of Technology, College of Languages, College of Education,

Institute of Laser, Institute of Community and Family Development, Institute of Islamic Research and Science, Distance Education Center, Computer Center,
Documentation and Information Center, Personal Office, Financial Administration, Legal Affairs Office, Administration Affairs and the Medical Unit

Plant Protection
Dep.

© Striga Research

boratory

Shambat Campus College of Apricultural Studies

Music and Drama iCollege of Music and Drama, College of Communication R
—————t Food Science Dep.

Campus iScience, Center for Peace Culture Studies
I
Kuku Campus College of Veterinary Medicine and Animal Production Agnc.ulturaf
Extension Dep.
. !
Radiologic Campus -————gcollege of Medical Radiologic Science, Ultra Sound Clinic Agronomy Dep.
[
College of Engineering, College of Physical Education and Soil and Water
Southern Campus Sports, College of Petroleum Engineering and Technology, Sciences Dep.
Engineering Administration
Agricultural
Northern Campus Textile, Plastic and Leather Engineering Departments, Eeather Engineering Dep.
Incubator
Animal Production
Wad al Magbul College of Water and Environmental Engineering, Meteorology Dep.
Campus Center

Horticubtural

Sciences Dep.

Forestry Campus College of Forestry and Range Science
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