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g FRILFSE " 2257 201.9] 3922| 5404| 6534 72632
TlewmEe " o18] 1172] 1407] 1668| 2641| 37869
v H—HT54 (M) ” 497.0| 6333 8365| 1,097.4] 1,5309{ 1,7154%
79D . TH— " 91.8| 117.2| 140.7] 1668| 264.1f 378.6%
HRED@EEH| 1975=100 1187 1423| 1861 2333

1) 1982 11 A

2) 1982 9 Ak

(i) : IMF, International Financial Statistics. Jan. 1983
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#-2 G DPEMBIBI L
(MY @ 1004w ¥, 1975776 4E (6% )

1976,/77 197778 | 1978,79% | 1979,/80%
Lk ¥ 686 755 712 690
F:IA # 1 1 2 2
Bl b 3 119 107 106 110
T K A 29 28 30 36
it % 87 86 90 100
] # 318 348 331 320
Mo - @ fa 187 198 210 220
& il 112 111 110 90
K W v+ - & A 43 41 45 16
¥+ - A 186 192 209 220
it 1, 768 1,867 1, 845 1, 834

nm % &

(Hi#t) : Quarterly Economic Review of Sudan, Annual Supplement 1982,

AR~ vk, 2EiChidAMGEKE LY ZSBBIEICME LR RE EHo—
2CTH Y, B BB ORE, o Ld, WEMBROREFEFORRETFLLEINL
o, AEP0% LOHUTREDES, IRHEHWNHIOTR, 1 v 7F5A 7 7F+ -0
FEMFLEABE LTHWTE Y AROEFRITRIECHA > Twad, GDPiZow
THDEN19T8/TBEFIL B VTS 7T MEmRLicdnn, Dk, 1L2%M, 0.6 ¥
ERFELTA T AR EFHIT TS,

A - F VPR, I LRIAOEMERTET 500, A, HRMFAESTE £ 00E
(1961,/62~1970/71 D B Ktk £ 104 FEIFE. 1970/71~74/75 OF 5 HIEL 73T B TF)
LT&h, Fig, A2 7ORBEFQOYC L D BP0 HME A E {TREIS v IR
R I NTEN, BIfEx, 19824 7 HiZIRER T BE & X 1F 7248 3 k3648851 3 H4EGH
i (1982~84) LI FaBERESTEEIEPTH S,

FstEi0REE, ROLED TH Do

1) FEHRFARFRIZE 3. 5 % 0K

2) #%, IFESMofEkom L

3) HERERLTEEo oG RERTHANRTMOLERE

4) 1 v7F3A L5 2F 4 —OIFE

5) KRAFOMRIELE

A—-FvEBITSEHE, GDPoOPM4MELHSRAELERLELTESY, £hisT



i, BLEALARADREDDIIAY,

W CIR, &, 2 = AGARHENTWA N, —RZI/MIHAL G 0H 2 v, LHE,
KEO Y = 7 e vIOMFERA T & 0 ML 100 {E° VA LHEE S WS IHEATH BB T
BRAESNLI NG, A~ VNN, BME» SEEREOH - P A4 vHEET 1425
(1985 42 T F5E)

Knd o34 754 volllEREALTWS,

THERMCHE, BUPRASEMITTRET 3 d rhb od, MEEMS—RESOMIT
B NI EEE-TED, GDPIELHAIHAL 6 FRUT LMD TE Y, F/ D
fliek, BN, MR w2 vh, 22535 THBN, OHIARELTVWS T L, @)
SRS T v 73 AT 2 F + - DREHICH D 2 L. QMBI IHHPERTH AR~
HILTWwWB Zk, §o o TRHAMOHFTER, HiLw7es P27 t ORESOYBES| &

A-FviEBiT58%E, GDPIIAHIWLLEF oL ST, HHOB0S A
THD, A—-FvBROTREEL-TWD, =7, AODT6% (55 EAO5B4TFAH D446 7
A) PEFCHEHALTEY, TEHMESVWTH I oBFREETERLE LS 0B KBS T

HDa

FABEI BT, 71 AMNKRAEPBE LA KTRICKEE N, Sophfh SETIE»TT
DFA vy FHHRBECSBELTWS Lnbh 38, BEEoAfdims, —aicdEEn
<, ISRz 71 LR E D EFFIROPTBIRIHEFR LTS, HiboFf AR E

BILTWS,
-3 EUWITHEBSAEELSOHS
i B 1975/76|1976/77|1977/78)1978/7911979./80) 19880,781
AP (FF) 157.7 178.3 132.1 185.0 1733 149.8
N Fr) 237.3 266.8 275.0 2697 2433 256.5
B B (Fr) 1139 138.7 138.2 119.6 129.8 207.6
F+v) 3.0 2.6 2.6 2.5 3.1 2.9
AA{
(F + v 40.1 48.1 46.1 432 52.0 53.4
€ — 4 (F 2) 9,579.1| 87884| 8,2287] 7.6904
2 A a2 (F K 849.9 728.1 8195| 1,1150] 1,065.1 1,100.9
m (EHR) 14.4 12.4 13.6 13.6 9.6 8.9
fit %5 wh (Fr ) 78.1 70.1 734 72.8 825 69.2
#Bit (@Fy~-1) 90.5 74.9 925 86.5 62.7
{{H#L) : Bank of Sudan Annual Reports,
3 AREEHK



45k, Bt 250, 581 Fhao 5 5, Bz, HFH 49 5012 360 Fha, KEFIR
FEHAY 57 Fha JUAT 56,000 ha LAk -TH Y, PHLTRIO &) 2W&1E,. BHTEVS
DEHL>TWD, SO b, PUOHIMITEIL1980FEBITET 1, 750 Fhail & £ v, S0
ftizik, B AL R ETHRERHLTVWA &, HHOBRILIIEBWTTHFECIESA
LR VET I LF0UIN B B,

F~d A-LvIZETDSUFIARR

x a7 i Kt (Fha) oA (%)
T 250, 581 100.0
B x 237, 600 94.8
(5 5 PHEMED) 84, 000) (33.5)
BRI e 12, 981 52

B M it 12,360 4.9

5k GE fF 9 57 0.0

A1 i} 56,000 22,3
# i} 18,940 19.5

z 2] {1 133,224 53 2

(i) 2 FAO [Production Yearbook, 19811 fi2

PLEIERIZ 2B &, K& 420 HicGHiahs, ThabE, FERMTESELYE (mode -
m o irrigated farming), BEIEIORKMIELESE (mechanized rainfed crop produc -
tion), EFIFRALIE (traditional rainfed farming), HHEF ( livestock ) T&
D, EFERD Y =7 OHICIE, AR BRI KRR TRI65% £ 450 575,
B TD> =7, EHEORKEFAKEFZHEOTCZ0588KTH 5,

A-F P, ChETA420FERAMBFAEEIEREPEZA2BEEHL TS, 11,
F¥o 78itE] ¢H 0, il khartoum EHDFFH I EAF I AL E ERLHE
(#1756 Fha) 28R e L, £& LTRIEOMED 2 D KRR ATHTEEFEET > T D,
gr2i1x, [FFiM] THDc, SO X 1978/T95FICA X -+ L, #1135 ha 5 {ER
Ehiz, Felick SHadstmah, ML, &Fied Be HFEZDLIEFEF S5, &
3k, (Hi~a2 7800 THY, 7 F-0oKOFMIC L SHBETE T, kharto-
um DJEHOEHER 24 T hal L LR D, B, [P v 7V A EFGHE] TH B,
ik, Jonglei & Malakal[HOEF 1 AN %% 360 Kn 3B # THSFHETH 50 AKFHHEIC
X0, FEEAKOME BRI oKD LoBRAEMFEI D,

A—FYOEEREHDOIS. GHARSFEYER. e, FEE, <, 77T ITRET



Hdo

e, A—-F vREROERELATRHETH D, iy F K OE AR R
THEBEINTND, 19824E 03BV TIE, SMINT0H30% %80, FREO3:E 42 TR
ElaTdo EFERE, 19757651, BFOLEDSERILET (FATR) o BHER
VREOTRFC LY BML, D, ERIREAS VTV h, 198182 EMEIT i3 35T A
Lico 777 Foait, A—# ARG IOM8HIELOTHE Y, BRBHEMELT
Whe ELT, A Y HBHOEMHTHEESNTE Y, EEEEMBERBIZL)KEE
B3 2EIFICH B, 1974/TSEMIC I, @TMEIC & Y INEL ko 2ofs, LRRERLLTY
Ho (TvigowTit, PINTHLT 5. )

#—5 HBfEOE R LR R RAF TR

£ E M (Frv) ¢ fF m Bt CF ha)
P I 1 1978,79) 79,780 |80./81 |81,/82[82,/83] 1978,/79 | 79,/80| 80,81 | 81./82| 82,783
£ ik 407 | 335| 287 | - 435 411|386
% 16 A s10| 8sz| 707| 721| 557 979 988] 894 985 969
= . 215] 209| =221 242 135 866 | 835] 845 828 531
TIET 4 35( 2z 30 a9
v % &) 2386 1,669] 2068| 3356 | 3025 2667 2922| 3,901
fve B| L051| 309 491j 509\ 595 1,293| 974} 1,091| 1,200
7 P 168 | 233 218 182[ - 242 | 192| 184) 158

(Hige) : { Current Agricultural Statistics, 1979,
Sudan Guide, 1983.fi8



g2 RO T <FH

1) RO Tw0EERE, FBIEVBUALVN, S CHERI180F P Vil CHEBLTY
Do MBICAD L, 19B2/BIEMCIE, HI 1S v FOS0F b v, 52 frhichiHn34s b
Uy BN A-FvD20T b vEL>TW5, fFiciEBicfli+ 2ok, shlEQMELAT
Y, BHAICHEITSMERGRIC LY 1981 /B2E IR BV TIRAMERITEME L o2 T O
R, BREBLEECSVTNRIZTLAS 400 % {, Tz A &5 iRl s
mbaizdh, MtnFic k- ThEZQMNXEBMAEFET 5—7, Hic—EBokERITE
FEahsLtviIlkRich s,

2) EROA v F, PEIZOVTE, ARMNIRES SV s, HlliclL T, A=
XvDNTHITry, EDIFITF Ly, 2Fvan3Frv, 1 FO1HF1Frvm
Me#-THY, A~Lv, 25 aGEHCHREOBIBTO#10% 20 T,

L L, fEGESE, REEIMIZEY, GHRIEPEMNLTEY, Tofhims, EEE
KHEADWHENRREL LTS,
=%, FoHRE, SEFfonEIC L vREmML2055, BAEE LT,

FEAEL—THY, KVTHRE, 615, ¥V o 7HEHLN, GBHML Z <281 30546,
PRSI X 9 ERIC U T I HiEIC 5 5,

T BTG e A5 L, TS0 b v RIETHER, <7 v ARESEHRELTWS

RiXTH D &% REBLRFCHMELEZOATEE, EETMCBVCTOMBER, 5
Dfis AT LB I,

Fo- 1 EBREICBT B o = G IEL R UG

S & & & (L000F¥) 4 i 57 ( 1,000 ha )
BEW |1918/19|79/80[ 8081|381 82[62 83 ?ﬁ:"g‘) 1978-79| 79808081 |81 82| 8243 ?%g*;

ey v F19H~1A 514 348 446| 590 502| 600f 2.441|22384] 2,472| 2,593] 2,780] 2,650
e H|8H~108 3221 417) 259) 510 342 380 638| B843] 776] B18| 7I10| 68D
A — & v |10A~12A 214 | 209 221 292) 2101 210 864] 845] Bi5| 828] 820 820
¥ A —=|8HR~9A 103] 206 110f 157) 1704 195 6061 958 6311 7131 795 850

A & ¥ =2 | 8A~11A M| 173] 176 86f 46| 20 244 321 282 150 93

~x2%xx35|11A~28 65| 4ol 57| 46| 353[ - 1| sof 9of 75| o3
v # v ¥|8H~9H 45| 35| 20| 25| 35) --ff 128| 100] 63| 70| &0
L4 R/ | sB~10A az| 27| 12 1B} 35 - 70 64| 49| 38 62
77H=22v | 9 B~NJ5 40| 42 35| 30| 30 --f 41| s0| o9of 75| o3
2 B &/ - 1,854 | 1,842] 1,710] 2.074] 1,792 2.019,‘ 6,002 | 6,351| 6,052 6,099 6,229] 6,159

(W) : 0il World, 1983.12



#-2 FHEHEO T <HIE GG

Hifir 2 1,000 b v

o= FE | 976077 | 77,78 | 78,79 | 7980 | 8081 | 8182 ?;%ﬁg
A=K v 118 80 26 53 62 66 73
G2 g 1 2 2 18 21 34 39
A F v oz 15 26 | 102 63 45 40 '30
AYSvH 8 15 15 10 13 14 15
Fr5=35 11 15 12 10 15 13 14
& 1 11 15 15 13 14 15 14
4 v ¥ 0.1 - 11 4 11 13 11
£ R 208 207 237 244 243 262 262
(13) : Oil World, 1983.6 (1) FEE 10 H~RiEo9 A
#-3 FTERoOI<HAR

Mfr 2 1,000 + v
A ¥IE | 976,77 (11,78 | 78,79 | 7980 | 8081 | 8182 ?E/S
H & 57 55 60 62 53 70 70
’* H 30 31 33 31 37 34 36
E £ C 31 22 20 25 16 21 25
& e 9 9 7 10 13 12 12
& A 8 7 7 10 12 11 10
4 AFx=L 8 7 7 8 9 9 10
L B - 3 11 15 14 6 9
YYSTIET 4 5 7 7 9 8 9
£ f# % 219 210 229 246 248 262 269

(#382) : Oil World, 1983.6 () EEH210 B~BiE9 B



-4

frEHO == A

(g 2 b v)

Wi IR 1978 1979 1980 1981 1982 1983
th i 941 1,717 16,666 15,396 | 28,076 63,333
~ b+ o 240 673 173 593 1,186 1,990
& 1 5,330 5,595 3,947 4,516 4,369 792
1 v FHd>7 1,661 497 821 249 226 08
1 v ¥ - 880 19 - - -
AY 5 v P 4,676 5,607 1,256 1,672 3,200 1,373
TIH=AZY 678 618 - - - -
1 v v 143 108 19 - - -
A F v o= 4,788 24,649 17,124 4,671 899 49
Y77 =T 4,190 4,027 3,227 7.035 4,168 1,727
YT A 313 87 207 145 100 -
ZAHAARL 2,205 2,479 412 2,505 89 157
=h 5 7T 522 570 661 930 1,178 697
28 v ET 1,497 9,844 11,443 9,158 7,209 100
A = & v 19502 1,045 5,316 6,435 16,220 7,151
¥aF Lt F 228 - - - - -
a—bGHT —n 446 320 165 633 - -
- Y 478 456 -~ 218 - 26
- FFEnrL2z 1,697 578 101 2,919 1,542 1,547
F4 =97 2,677 - - -~ - ~
= F 4 €7 1,284 274 - 90 99 -
5 v A =7 490 1,702 306 1,315 - -
EHF T E—7 - 427 59 - - -
¥ = 7 - 243 195 - 97 18
F A o= 94 191 408 248 351 679
it (xoftsgts) 54,108 62,992 62,752 58,784 9,154 81,958

(tig) @ [DBYEESH]

() s 1~128




H3T A=y DT < LT

1 &£ & |/ R

1) F=3Eml
77 U H O~ T EEAR OJLHR20HE S S 10BN 2 23 Tidy ST o2 v il

B TH D, oS vriditlin T~ RAilitn s s s L, BEEEhTWS, &

27798 (WAFXvES W) = —-n)lifiE, BT 7V BT 0A

—ZvnrA i e, ERT e, A (v b D, w2l 42T

i EOMSE oS L SR Tvw 3, ¥ o HAEHNIOWIKE, 77 ¥ »H{_x

Mot H - T, BN IR, A—Zvohifi+1 rmEkic, 2E7A (1

A) BERDE, >4 a, Thbbhosr=2bEHML LIz v af{Le2{ 27 &5

AL vOhifild 4 2= VT =Y =~ AFBRCE, PEH3 LTS, 7 XLEEAL,

oDk, ESIKHHOTF=777 Y PWHMEALBER LTV 1, 20L&

Sz, TZ7VHOWEEIIC LIB5D, dbfr 10~ 20 WHlic k~n r e vrifi

EHrCn L DIERD, 77U HERLLOEY EEFLMFRIIH S Z Lk, RISk

Y AP
77 Y akbEekc, REST o, Thbb, Tk, 003 LTHS

B, TOIbA-FYARBICAHLELTWS 4D, BESTTEN4HiMrQsenTHD
(H1) .

(1} Sesamun  alatum (20 =26 WAHIRBA L vO E¥=7 (F12=9T7HE) L
BAESALTHE Y, REETFOGME, BICL > TR REH> T2 058BHTH
50 71 LM TH & Kordolfan M HIZES S,

(2) Sesamun angutifloltum (2n0=232), AHidA-Fvofifivz Iy h0+1 2=
V7hbavy, =HFvE— 7 FERBBICGAL, iz L ilTvs odiEH
THDo

(3) Sesamum latifolium (20 =7FE), ABRIA-FvOFrArihicsfidat
Whit, =FFET, ¥=7, vHYERERBT 7V HT208BHTH 5,

(4)  Sesamum sabulosum (2n=7F) . KHIFRA - FVicOR2FHT 3 L1900FHNAD
#1% (Thistleton - Dyer, 1904, 1906 ) iZiXH 54, TOHHRIBIEITHETH 5,
T T2 ERIMHC S, b o B ELEFETUE, S 5REEMADIIRVAEY, &

DEIiz, FhEIT~odFIc, BVEFORICREFERTRICISEICE T, i

U THEEMERIES T < N EahTWn3, 77 Y AREOT<IX, 77 E7HE

BOBERELIT 7Y IFELIA v FEEZETHEHIES v FIZAD, TITH2 00045

blz-THEEA, THHDIBRHOLIVWRIET <R, W7 7 I AICFFBRAENLS



DEMREINTWD, LIchioTA-F v avIEIERLE 2 OTbATEY, o~
OHAEE LTRAMBBEIETHUL, TobEA. LA, &8, 34 7WER (=2
7 h i) RS AR ER S A,

BRE. -3 I=EBERBELT, P, 1 v Fick CIRFB=R (MRBEERD
13.5% ) LRHEL, F-HIlEE LTk, R~ (£7 79 HEEEROS05) O
THFYEGINLTWS, SHidbDBEOGED T <HAMICERT S R1BLTFR2),

2) AR BRBE

A= yDI LR, E L LTHF A ARTEHF 1 Ak E, ZoRBEHOY
AV HHERIITH D, T LUTREMIZHIHLC, fitdbo Wad Halfa TRENTIZIFE
i 3mThD, id:ffv o0k, GHEBRROITROAAAE LY TENENEHT
Hohd (K3) o vtz —AZRIMAN (B5 S D180 ~ 240 ) JLUF#AF
wh (240 BlL) oG £0H D RpEARE T, REHMC L {RET D, ToffikTr,
17HPAYBRIC LA LR L, oz & iF 2o 2BRPBoORAS £iLS
ERAELTHS (B WO Cedaref {HETIH, TO LIl inricTss 4
BEATO,

A-AVOSKRE, Bo& D) ELEMELEFEL TP ADIH, BiFE (6 A~10[) &v
> Té T vEFEN T, BB T OEFICLBELEEATWE 500 milT LW &Y
LVWHHTIES2 (K7), HRoXPRPHECLEY h, AAV0, FiZlfo=
F#4 &7 BT Kassala i /i, UBRA TV o THEHMITZ W TH 5, Dl
FiE MEOMH LT LB~ B FI A4 ( verlisol ) T, TR EHEGE G, I~
REEIc#T 5 (Gedarel f13) o 1900 SEMHNRET LS L (Thistieton — Dyer, 1904,
1906 ), BIETRIEL EI~RIFOS T Wik o Nubian [2TF Berber 18554,
Mo TikI=oEeE LTashTwe (H1) o L LEDOERBIUEAEZ, 51
rliFigorob¥ndtEE L of,

Bl Khartoum 2 5 Effiit, g+ 1 A E{FI A0 58, JoFmlilickeshs
FrAa i, b L-BERA LA L, Wad Medani iFD®EH. Sen -
ner EPLE LRI, A-F YEANTHIM~ 2 F5 TvHERTHD, Thid
BEZoLrVA- & YHAT, GEll2 50@FKOS 0 THREREL, Toky,
fhoiFic b, BFEOEERICKBIEE 0TI LIZA D,

A= VAR OF=gERYE, BLo@EhREic s 51bs LU Kordofan i .
#iz, Unm Ruwaba Zelk L7zdESeACH D (FE2, B4 - 5), T T O&iEbHiL,
Unm Ruwaba £ D Bl Obeid 3 CoOBR LABHEEMIHE (arenosol) # HHEH
Zh, —BREISCEDBLSEATHVD, ZOFKordofan WD I <4ETRE., KFEi
LIBFEIAE S, FAERFINZERRIESORY, TOHEERREIRLE (FE2,.H4),



IONXI, TOMAERAXRLATRCTENERIODE, Vot ARIE2IEE S LI
AITRETHI S LY, Wr a4 Al ERHBHAREEERE L >TW 3,

A= Z HBOEI Darfour S H b, WA NI Kordofan W ER ERA LTLL,
Frodrn i LAk o ifilodcled LTwad, —H, #3e Upper Nile ® Sou~
th Region Tif, EMIMRS %< 20 (Malakal $783m3, Juba :982=a), ®£/cBH+ A
AR TR Lid LGS 5, S OIREIC X » TLEBRIC 2225, FEKsEvwid
WiR 2GR RN EHBET 5, Lcdia TNk d I Co izt A Tyt
W& ST, R CE TR L2 Tnd, S skcAT1 Al Ll y 7 v
Ry =7 EOFERE, S5k EWIIRA S22 MF S TR & & 0, ERRRTLR
1,500 mell 273,

P EDHERR» 6, R =i, BlifrsvorifidicfnicZ b d, JUF04TT
ioit, $HR & 500 mBIEORRTLA HIE, 5 AEH (RED »flohs L &Hifi-
TWwd,

8) o =BG L RS

AL v0Fw g, HOELORPTEEHTTSARE» TS, Zoll, HH
245 4 BAETMO S itE, MHEOI1900ELUTORHIERORBLY, b D KEFAEZ
STHD (2, B4, 5ottt A— & MM EOET S HERO X 4 FEH
o kv (F2). 401 frizdh i Kordofan 077 (WH L) € A—-Fvofkod
02 0LEERELD D, W 2600k Blue Nile 0% (p5ILEE) ©20%, 473 (243Ged -
aref ZHLELYHOKassalathi (LA EH) T 2T hFhbGHTwd, Lk
BBA-FVEBTITKREEMTH D, S0EH, BHOMEIL Darfour 17, White
Nile#tJi, T LTCiHE D Upper Nile M4 EDEfElSHD (5 ),

Kordofan D I =05 EIE filfa b ilaFZ s KEC, BhoLixvibALMic
BULARBHTHI I LTH D, SHICH LT, HiKassala R Blue Nile 4o~
(1. BEZON~PHET, SETTEECHLAREMRTHS, LA LAMHIZE, Tof
BROEMIBERETFBARS DT EFSRIFEINTWS, £7-South Regionizid,
BEAHEOREFGONhTVES (7 ¥ F v OiliffEpBE M AL T CER), &
WMAEREFLWI LR TRV,

AT DI ERLEBEOVWTEAD I LI, R ERBRICAEERPHIC L
T, PAEFEIBLTF 2 TOM3 L5, 1981 /B2EEOEEERIE 242,000 F vF 57
DH\ KEED 1982/83F [T 135,000 F v L4 D, CHhiIZEMEEROHEFAL 0
PEADETLTVD, 05 CHTFRE TR, ZTOEORTRICHT 5 KIFE ES
HRVWOT, FLloTEERFRECTY T 2ERETNHTWS,



2 HEEWmoRKEIMEA
1) BEHH & D 7 BUb RIS

T2REM ST, TRTRFPOEEELITD S FEE LT, Hlchbidiuls
Shvork, BRIEPHE L A ERMMOER - AITHS, chECHRICFHTHIR
oo MEFEEMHELT, FI3RLEL I, TOREFEIcLY, 80k
iooribie UpHE 1958 o T hiz khvif, A—F v a =i, TN CTIEW (1H) H
DIEOEROBNFNRTIFBROBANR £ BONREAD (6 RUTILE, 9,
10), M, hT<RTZDOBAN~BONKTHY, shicxL, ecRit{LElo R
ik, UM QL) 3T 2o03 Y e280240, T4abH3BA~3Q0H
(KI3RUVEHE) TH-T, ChBBHHHEOBAN~BONRIZHL, 2~ 3 &0kt
EhifDIENTED, £CC, HATHMBZERMLTIRRLZ LT LS L1564 65,
K0 LI EMET 5 2 HBICE MO BVWEE Mo 4 O BEMEE 5 {8 4<
#8580 LTBHHSy BERAEME, 1 EEYY oo 2 HMTA ALY, AL
@At Y 0 RECKHE N WS T, EloBEMFRAEVEZDIC, wakASME2IEEA
ERFTIREETD LIce D, Haid, A-AvERMEAAfiEoNEERLEEDT
HPo DL, A-K R, B0 RGBRTRECDEZY, ERizEvRES
fitLTESRIZE-TWS,

L L, @ERe R TORBREER, Mlthio 3 BA~3 QOB ADIER, non
shattering {0 AL L FRHEG IO 2 £i2, Khartoun REFEA Kenana  Re-
search Station CHERA SN TS,

2) #kiEgicHonwT

L@, BB L Gedarel Tshil & Lz Kassalal i Cix, v~ v+ ik O FEEFFH N
KiCeBH) (Briq4), LBRAMEESV, T-oREMSCRifFZAND Z LT
i, FFo izt (BAL) BRonrad e, BEH2=odhillftzii,
A-HvoGara=ULtlolErRTE, 2ol HEA0 T REEOSBE 2R
BIZTNFNR Uiz, PHllgmicix, $i, ADBRUBERNEZHEI B A - & vid Lo
R AKilcdy, B CRBRIENCIZERE{ AL 272LI TH D,

KfE6 H~0 A0 4 ¥ BRSHEEICHLY, oy =< KRB L 55, GEIH,
ZOEOFTOMED L LHOREPHFICL-CE P RESH, kihe Ahi~ 7 Adh
THdo FBHOHR ERE L OG>V T Khartoum KETORBEEBIC LD E, B
BEofEARIELS, 7TAP8~ 8 AUHEEHO D 01X, THIGTOREMMICIEE LT
ER0F DI E L o7z WAHIZ L - T, FBHEOANPVWHAKTEBTHINEWE-TW S,
ZLTS LInFicEfosvwlair, ¥o LTSEESCINAZL, WK~
EETWB - EIChD, XSIEBIEEHE, 2<HERX AT IFIRERSEL S,



bk, KBz & » TFRIC L 3%0-< 7 & ( broadcasting) #1795, & D
By TMTFOLTATHEELTIONEG L, DPRREMFICHE, HTA5{HET
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1l A-Fro=4E (1960/61-1982,/83)

F N B m B | & PE o | R

(1000ha) (1000k2) (Kg/ha)
1960/61 291.3 126.7 435.0
1961/62 411.9 233.0 565.7
1962/63 325.7 142.0 436.0
1963/64 497.2 173.9 340.0
1964765 468.8 183.7 391.9
1965/66 398.0 160.1 402.3
1966/67 388.3 133.9 344.8
1967/68 518.5 186.7 360.1
1968/69 554.6 154.4 278.7
1969/70 571.0 174.0 304.7
1970/71 779.9 296.8 380.6
1971/72 806.8 296.0 366.9
1972/73 1195.7 340.0 284.4
1973/74 951.2 244.0 256.5
1974/75 914.9 233.9 255.7
1975/76 930.7 218.0 234.2
1976/77 961.0 247.0 257.0
1977/78 986.6 245.0 248.3
1978779 863.9 214.0 247.7
1979/80 864.8 213.,0 246.3
1980/81 844.6 221.0 261.9
1981/82 827.8 242.0 292.8
1982/83 530.8 135.0 254.7

() R—FrEFEPAMBOE, 1983
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Main Stations Centres and Sections of the Agricuitural Research Corporation
Democratic Republic of Sudan

Nome of Instity -

Localfty with mai -

Designation of

Qutreach or

Main Reaearch

tion ling Head Substation Activities
Address Administrator | Locality
Gezira Rescarch Wad Medani ,P,0, Box | Director Maatug, Turabi,| Solla, Agrommy, Breeding, Protec -
Station 126 Cable. Research Hag Abdaila tion, Crops ; Cotton, Wheat,
Groundnut, Rice, Sorghum, Sovabean,
ete,
Kenana Rescarch Abu Naama, Blue Director Tozi, Agadi Agronomy, Breeding, Protection, Me-
Station Nile Province,Sudan Samsam chanization of Sorghum, Sesame,
Cable : Research Kenaf, Sunflower, Soyabean
Abu Naama
Hudeiba Research | 1O, Box 31, Ed-Da - | Director Dongela. Nuri | Agronomy. Brecdirg. Protection of
Station mer Cable :Research grain tegumens (11, Beans, Broad
Ed-Damer eans lentils. gram}and Hortbcu! ~
tural ( Vegetables and Fruits ).
Food Research Khartoum North. Direetor Activities cover Canning.Dehydrat -
Centre P.0. Box 312 jon. Microbiotogy. Engincering.
Chemistry, Fats and Qils, Meat Tech.
Cercal Tech, and Post Harveat. Phys -
tology, Training and Extension,
Yambio Reacarch Yambio. Equatoria | Dircctor Limited work initiated on Plantat -
Station Province Cable ion crops, grain lepumes. groundnuts.
Research Yambio cotton and upland rice,
Shendi Research Shendi Head Horticultural crops namely © Onion.
Station Tomatoes. Feppers ete, and [rujts.
Citruses and Mangoes. Pulse crops.
Broadbeans and Dry Beans,
New Halfa Res, New Ialfa Research | Head Gash, Tokar Wheat Breeding. Agronomy of colton,
Station Station New Qalfa Groundnuts, Wheat and sugar cane,
Weed contrel. Discases of Sugar.
Wheat and Cotton, Horticulture.
Sennar Research Sennar Research Head Suki Groundnut Breeding. Sugar cane,
Station Station. Sennar P.O. Agronomy and insect control Hort -
Box 36. Secnnar tenl ture mainly breeding activity
of Tomato,
Kadugli Research | Kadugli Agric, Res,| Head Modernization of Traditional Farm -
Station Station Cable : Re- ing., Crops . Dura. Cotton. Sesame,
search Soyabean,
Rahad Rescarch Jebet E! Fau. Rahad | Head Mechanization of cotton and ground -
Station Scheme HQ. nuts. Horticultural erops.
Shambat Research | Shambat. P.0,Box30,| Head Soba Horticultural crops. Forage crops
Station Khartoum North; and Management of Saline Allaline
Cable Buzur, Soils,
Guneid Sugarcane | Guneid Research Head Sugarcane husbandry. varietal trials
Research Station Station. Guneid and introduction. Fertility and water-
requirements of canc. Discases,
Fish Research £l Shagara. {lead Lake Nuba,. Aquaculture. marine and Oyster cu -
Centre Khartoum P.O, Box Dongonab on Iture,
1489 Red Sea.Kosti.
Forestry Research | Soba.P.Q. Box 658, flead El Obeid, Gum | Research on Silviculiure. Aridzone
Section Khartoum Arabic Station | Wood Tech,. Botany and Gum Arabie.
Wad Medani.
Dengola and
Southern Kor —
dofan
Wildlife Research | Khartoum. Zoologi—| Head Dinder Natio— | Ecology of wildlife species. feeding
Section cal Garden P.O, Box nal Park habits migration trends, diseases
16. Murada, Omdurman ete.
Pasture Research Shamibat Rescarch Head Gezlira and Rescarch on irrigated and rainfed
Section Station.Khartoum Ghazala pasture, Loeal and introductions,
North.P.0.Box 30 Gawazat
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1. Introduction

Sesame (Sesamum indicum L. ) is a very important

oilseed crop in the Sudan, both for local consumption
and for export. The Sudan ranks third as world
producer and firgt gs wiorld exporter. Its total
annual production amounts to 13.5% of the world total
production and about 50% of the production of Africa.
About 45% of sesame seed entering world trade
originates in the Sudan, and although sesamne is a
minor oilseed crop in the world market, it is a major

(third) foreign exchange earner for the Sudan.

An azppreciable amount of o0il is extracted locally
by expellers or by traditional wooden mills driven by
camels. The seeds are also ground with sugar and

flour to form a popular confectionery (Halawa Tahniya).

The seed cake, which is locally known as "Umbaz",

is a good animal feed.



2., Production Areas

In the Sudan, sesame is produced under rainfed
conditions, and its area varies from one year to the
next (Table 1) - mainly due to the fluctuations in the
amount and distribution of rainfgll as well as the
instability of prices. The total annual production
and yield fluctuate accordingly (Table 1). Neverthe-
less, the acreage has been increasing steadily during
the last two decades because the farmers realized the
profitability of the crop inspite of the difficulties
encountered in its produétion. The total area was
about 0.25 million hectares in the mid fifties, reached
0.4 million ha by the early 1960's and doubled (0.8
million ha) by the early 1970's (1970 and 1971). The
area increased to 1.2 million ha in 1972, dropped to
0.86 in 1978 and remained at this level in 1979.
However, the yield per hectare did not increase, and

even declined since 1972 (Table 1).

The distribution of sesame cultivation in the
Sudan is limited by its inability to withstand drought

or waterlogging. The crop is grown mainly in the



central rainlands -~ a vast expanse of nearly 42

million hectares stretehing from the Ethiopian border
in the east to South Darfur Province in the west, and
is made up of two distinct types of soil: the clay
soils of the central clay plain in the east, and the
stabilized sand dunes (Q0z sands) exteuding west of
White Nile. The belt is characterized by a summer
rainfall of about four months duration (June-September),
and a vegetation of open savannah woodland and tall

annual zrasses.,

On the clays, the bulk of the crop is produced
between 400 and 800 mm rainfall isohyets. 3elow the
lower range, the production is precarious because of
dry spells and above the higher range, waterlogging
presents a major problem. On the sand dunes, the crop

is produced under a rainfall of 300-450 mm.

About TT7% of the cultivated area is found in three
out of a total of 18 provinces. These are North
Kordofan Province {40%), where the crop is grown meinly
on sand dunes, and Blue Nile (20%) and Kassala {17%)

Provinces where it is planted on permeable clays. The crop is



also grovn on considerable acreage in South Darfur and
South Kordofan Provinces as well as in the Southern
Region., aAbout 75% of the sesame fields are about 2

ha or less and approximately 2% are as large as 420 ha.
The modern (mechanized) sector represents only about
25% of the total area. This would indicate that

sesame is maihly a small farmer crop.

3. Cultursl Practices

3.1 Seedbed preparation: Whether on sand dunes or on

the clay soils, the first step in seedbed preparation
is tree and bush clearance well before the onset of
rains -~ if the land is brought under cultivaticn after
several years of resting. The poor competitive ability
of sesame seedling with weeds calls for the choice of

weed-free field, as far as possible.

In the mechanized farming schemes of the central
clay plain, the land is usually prepared by using the
wide-level disc. The first discing is carried soon
after the early showers and germination of weeds.
Another 'wet' discing is recommended to cater for late
germinating weeds, but is rarely practiced. Experiments

on these clay soils have shown that higher yields are



obtained after shallow ripping (22 cm deep) combined
with shallow discing (7.5 to 10 cm) than after deep

ripping (45 cm) combined with shallow discing.

In the traditional sector, the small peasant's
field is cleaned of weeds and stubble. No ploughing
or harrowing are carried out by the traditional sesanme

grover.

3.2 Sowing date: In the Sudan, early sowing immediately

after the onset of the rains is conducive to higher
yields in a number of rainfed crops. Delay of sowing
leads to reduction in yield. The optimunm sowing date
for sesame lies between mid-June to mid-July. Experi-
ments have shown that a delay of sowing from the first
week of July to the first week of .ugust resulted in

a reduction of yield of more than 80%. The traditional
farmer usually plants his sesame ezrlier (mid-June)
than in the mechanized schemes (July), because in the
latter, ®he fazrmer waits for weed germination and a

dry spell before discing.

3.3 Methods of sowing: On the sand dunes of western

Sudan, the crop is either sown on a moist or dry piece

of land. ©On the former, holes — 80-100 cm apart — are



made by local implements and many seeds (10-25) are
placed per nole, and later, the seedlings are some-
times thinned to 4-7/hole, or the seeds are broadcast
and then covered with light hoeing which also serves
as a weeding operation. On dry fields, seeds are
usually broadcast and the difficulty of subsequent

vieeding necessitates the choice of a clean piece of land.

In the mechanigzed schemes, the seeds are broadcast
and disced in by the wide-level disc which incorporates
the seeds into the soil and kills weeds at the same
time, However, this method failed to give a uniform
distribution of seeds. nnother method of sowing is
by seed drill mounted on a wide-level disc. The seed
delivery tubes are taken away from the furrow openers,
80 as to ensure shallow placement of seeds and to

avoid clogging by the wet soil.

3.4 Seed rate and plant pooulation: The Sudanese

varieties are profusely branching and can
compensate for a wide range of plant densities. The
optimum plant population in the central clay plain is
216,000 plants per hectare. Three kilogrammes of seed

per hectare zre considered adeguate but seed rates



of 5 kg/ha are not uncommon. However, the actual plant
population varies from 95,000 to 475,000 plants per ha.
On the sandy sovils of western Sudan, the maximum plant
population density in farmers fields is about 80,000
plants/ha. However, experiments on these soils have
shown that the yield could be significantly increased
by increasing the plant population to 120,000 plants/ha.

The seed rate usually varies between 5 and 10 kg/ha.

3.5 Weed control: Hand weeding is the usual practice,

but it is not always carried out. Experiments in the
central clay plain showed that yield was directly
related fto effectiveness of weeding operations., Yield
was high with early hand weeding, intermediate with
late hand weeding (with or without mechanical weeding)
and low with mechanical weeding alone, whether once or
twice.

Ionter—row cultivators have not yet been used and
preliminary tests of some herbicides indicated that
they adversgsely affect the crop. However, pre-emergence
herbicides may be particularly useful when heavy or
frequent rainfall would prevent cultivastion during the

first 3-4 weeks following emergence of the crop. In fact,



tests of some herbicides during the last two seasons
showed that Duraj, a pre-emergence herbicide, was as

effective as hand weeding.

3.6 Crop rotation: .lthough a proper crop rota-

tion is not practiced in the Sudan, sesame frequently
alternates with sorghum on the clay soils of central
Sudan, with sorghum or pearl millet on the sand dunes;
and is interplanted with shallow rooted crops like
gorghum ahd maize in the Southern Region. Inter-
cultivation is also practiced on the sandy soils of
North Kordofan Province where sesame is interplanted
with millet or watermelon or roselle (Hibiscus

sabdariffa). Experiments have shown that continuous

sesame reduces yield and that sorghum is a possible

precursor.

3.7 PFertilization: The use of fertilizers on sesame

is unknowvn, and fertilizer experiments gave inconsistent

results.

3.8 Harvesting: Harvesting is the most difficult

and time consuming of the operations of sesame production,
and is estimated to claim 70% of the total cost of

production. The indeterminate growth habit, the lack



of uniformity in reaching maturity aund especiglly the
dehiscence of the capsules upon drying are responsible

for the difficulties in harvesting.

In the central rainlands, the plants are cut with
a small hand sickle below the lowest capsules when
these turn yellow and before they open. The plants
are then tied into small bundles and stacked (every
four bundles are stacked together). The output per
labourer per l2-hours day for cutting, bundling and
stacking is 0.08 ha. After one to two weeks the seeds
are recoverad by inverting the bundles and shaking
them. Sometimes beating is practiced to conmplete
threshing. OGleaning by sieves and by winowing is
sometimes practiced to get rid of the dirt as well

ag the shrivelled and immature seeds.

In the Southern Region, the cut sftems are bundled
and then tied upside dowvn to a rack wnich is 15 feet
in height and 10-15 feet long either in the field or
near the homestead. As the capsules dry and split,
the seeds fall on a mat beneath.

Mechanical harvesting is becoming a necessity in

the Suden since hand harvesting is a difficult proposgsition



due to the scarcity of labour and shortage of drinking

water in the production areas.

Partial mechanization of the harvesting operation
by using binders and mowers was not successful,
sttempts at full mechanication using a specially
adapted combine, with or without a desicecant, are

promising.

4, Major Problems of Sesame Production

i) Variation in the amount znd distribution of
rainfall. This leads to great fluctuations
in yield.

ii) About 75% of the area under sesame is in the
hands of small farmers who fail to carry out

the cultural operations properly and timely.
iii) ZILack of proper extension services.

iv) Iow yield potential of the cultivated
varieties.

v) acute shortage of high quality seed.

vi) Presence of many insect pests and diseases,

especially the webworm (intigastra catalauvralis)

and bacterial leaf blight.




vii) Difficulty in securing the necessary farm

labour, especiglly during harvest.
viii) Shortage in farm power, spare parts and
trained mechanics.
ix) Shortage of drinking water in the main
production areas, especially at harvest

time.

x) Shortage of credit facilities.

xi) Lack of continuity in the research programnes,

and shortage of trained scientists.



Table 1. Area, production and yield of sesame in
the Sudan for the last 20 seasons
(1960/61 - 1979/80)%

Season Area Production Yield

(1000 ha) (1000M.T.) (kg/ha)
1960/61  291.3 126.7 435.0
1961/62  411.9 233.0 565.7
1962/63  325.7 142.0 436.0
1963/64  497.2 173.9 340.0
1964/65  468.8 183.7 391.9
1965/66  398.0 160.1 402.3
1966/67 388.3 133.9 344.8
1967/68 518.5 186.7 360.1
1968/69 554.6 154.4 278.7
1969/70 571.0 174.0 304.7
1970/71  779.9 296.8 380.6
1971/72 806.8 296.0 366.9
1972/73 1195.7 340.0 284.4
1973/74 951.2 244.0 256.5
1974/75  914.9 233.9 255.7
1975/76  930.7 218.0 234.2
1976/77 961.0 247.0 257.0
1977/78 986.6 245.0 248.3
1978/79  863.9 214.0 247.7
1979/80 864.8 213.0 246.3

» Source: Statistics Section, Dept. of
Agric. Economics, Ministry of
Agric., Food and Hatural
Resources, Khartoum.
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ABSTRACT

Sesame is an important crop in many parts of Africa
and in some countries, e.g. Sudan, has assumed consider-
able importance. Africa grows about 20% of the total
viorld acreage and contributes about 70% of the seced
entering world trade. The main problems facing the
producers of seaame in Africa are low yield and seed
shattering at maturity. Harvesting is still a hand
operation that claims the major part of the cost of
production (65-70%). Attenpts at mechanical harvesting
were made in the Sudan using binders, mowers as well
as nodified combine harvesters with or without pre-
harvest spraying with a desiccant. Binders and mowers
proved unsatisfactory, and the major effort is directed
to combine harvesting. Breeding for indchiscent
varieties proved to be a difficult undertaking - an

experience net with in other parts of the world.



HARVESTING OF SESAME
M.0. Khidir
Department of Agronomyy Faculty of sAgriculture,
Shambat, Sudan,

INTRODUCTION

Sesare (Sespmun indicunm L,) is one of the two

(the other being coconut)oldest oilsced crops known
to man., It is so ancient that there is disagreement
on where and when its domestication took place. The
grectest weight of evidence indiente that the crop

originated in Ethiopia.i

Sesane is now grown on a large scale in nany
African countries, and in some of them, e.g. the Suden,
has attained considerable inportance. Africa grows
20% of world acreage of sesanc but contributes over
70% of the seed entering world narket. The Sudan is
the nain exporting country, contributing almost 50%
of world trade, whilec its annual production amounts
te 13% only of the world total production and about
50% of the production >f Africa.

The main problems facing commereial production
in the Sudan and elsewhere are low yield, heterogeneity

of the cultivated varieties, pests, discases and the




shattering of mature pods that renders mechanical

harvesting a difficult undertaking.

The main theme of this contribution is a
description of the traditional harvesting methods
and the attempts at mechanical harvesting of the
shattering varieties. Efforts tc develop non~-dehiscent

types are also discussed.

HAND HARVESTING OF SESAME

Harvesting is the most difficult and tine consun-
ing of the operations of sesame production, and is
estinated to clainm 60-70% of the total cost of produc-
tion in the Svdan (Osnan, 1966), In addition, harvest-
ing has to be carried out within a short tine (about
two weeks after physiologicel maturity). fThis is
necessitated by the indeterminave growth habit of the
plant, the lack of wniformity in reaching maturity
and especially the dehiscence of the pods upon drying.
Early harvesting results in reducticn in yieléd,and
delayed harvesting (until the top capsules are ripe)
leads t2 splitting of the lower pods and shedding of

nost of their seeds.

-87—



Kaushal et al. (1969) found that harvesting scsame
plants when the capsules had turned yellow gave the
highest (53.4%) seed 0il content; further delay in
harvesting resulted in seed shattering without increase
in 0il content while harvesting at early steges reduced
011 content. In Venezuela, Mazzani and Allicvi (1966)
studied the cffects of different harvesting dates on
yields of two wvarieties, and reported that there was
a critical harvesting date in both varieties nnd up
to 39% reduction in yield occurrcd when the crop was
cut threc days earlier.

In order +to reduce sccd loss, sesame should,
therefore, be harvested as soon as the leaves have
turned yellow and nost of them have dropped off and
when the lowest capsules on the stem are about to
split open. In the Sudan, the secd loss nay average
30%, and according to Rheenen (1967) estimnates of 25-

505 have been reported in Nigeria,

In the northern and central parts of the Sudan,
the plants arce cut with a small sickle below the
lowest capsule. The plants are then bundled and placed
in shocks. After one to two weeks, the seeds arc

recovered by inverting the bundles and shaking then.




Sonetimes, the bundles are beaten o complete
threshing. Winowing is sometimes practiced far
cleaning. In the Southern Region of the Sudan (with
heavier rainfall), the cut stems are bundled and then
tied upside dovm to a rack which is 10-15 feet in
height and about 15 feet long either in the fiecld or
near the homsstead. As the pods dry and split, the
seeds fall on a nat beneath and beating completes

the threshing operation.

Shattering of seed occurs during the period of
drying ané threshing. Rheenen (1967) reported that
losses fron sesame dried in shocks or place? against
racks was about 8-9%, while Khidir and E1 Hag (unpubl.),
using polythene sheets estimated the loss, between
the tine of cutting and threshing a crop dried in
shocks, as being about 12%.

Rheenen (1967) investigated the possibility of
inproving the hand harvesting proactices. He tested
12 harvesting methods and found that seed loss could be
reduced from 8-9% to less than 2% by tying the plants
in bundles and hanging theo over fence-like franmes

where seeds werce threshed out daily.



MECHANICAT HARVESTING OF SESAME

Mechanical harvesting of scsame is becoming a
necessity in the Sudan since hand harvesting is a.
difficult proposition with the expansion of arecas
under the crop and the scarcity of labour and
drinking water in the production areas. Growing
sesame is a risky enterprise. The farmer would be
in a state of panic at the time of harvest due to
labour shortage and due to the fact that the time is
very short between physiological maturity and loss
of seed by shattering. This led to ever increasing

costs of cutting, stacking and threshing.

Different kinds of binders were tried in the
Sudan in an attempt to partially mechanize harvesting
by cutting and binding the plants at physiclogical
maturity when most or all of their pods are still
closed. The Danish Seiga reaver/binder (front tractor-
mounted) was tried in the late 1950's and early
4960's, There were solle problems with the cud
plants orientation and the machine's knstting niechonisn
(Mahooud, 1979). The machine performed better when the
plants were tall and of even heizht. However, irregu-

larities of prowth were frequent and the short stalks



fell tc a recumbent position and blocked the path of
those held upright before they recached the knotting

nechanismi  Morecover, the binder was rather slow for

large scale production since it cuts and binds only

1% acres per hour,

In the early 1970's, other binders including one
of Yoguslav make and another of Italian nake were
tried, but the performance was alsc unsatisfactory.
Mowers were also tried with very little success.

The disadvantage of binders and rmowers is that the
problen of harvesting is only partially solved

because labour is needed for stacking and threshing.

The poor success of binders and mowers focused
the attention on the combine hervesters However, ior
combine harvesting, the plont and pods have %5 be dry
ebough, but to arrive at such degree of dryness neans
waiting until almost all pods are open and thus most
of the seeds are liable to fall with the vigorous
shaking caused by the combine. Attenpts were mode
to fully nechanize the harvest usingz a specially
modified header of the combhine.

Khidir and E1 Hag (unpubl.)} carried cut experinents

in 4972/73 and 1973/74 using a combine with collecting



trays ahead of the cutters. However, the difficulty

of planting the experiments in well defined rows made

it aifficult to accurately assess the magnitude of -

seed losses. A fresh apprrcach was started in 1976

(Mahmoud, 1979) through Sudsn/UNDP/University of

California (Riverside) cooperative project. This

approach is essentially as follows:-

a)

b)

At physiological maturity, the plants are
sprayed with Diquat (Reglone) for desiccation.

Using a combine harvester with a cutting
mechanism that causes a rnininum of plant
sheking before the plants are actually cut.
Collecting trays are fixed ahcad of the

the cutters {to minimize seed losses. This
specially adapted combine has been used
successfully on commercial scale in Californic
and Mexico. On experinental plots in the Sudan
and for the last three seasons, the conbine
worked satisfactory with very little mechanienl

problens.



An important prercquisite for the use of the
nodified combine is planting in rows spaced exactly
as the cutters., Another difficulty is that the action
of diquat is affected by climatio conditions, empecially
atmogpheric humidity. A relative humidity above 30%
at the time of spraying is needed for adequate desicca-

tion (Mahmoud, 1979).

ICI and Class conducted replicated trizsls in the
Sudan on a typical seni-broadcast crop of sesanc.
According to Ogilvy (1979), these trials showed that
the crop can be successfully combine. harvested using
a relatively simple cutter bar attachment developed
by Class Combines. Desiccation with replone advanced
harvesting date by 2-3 weeks, resulted in cleaner seed
and hizher 0il content, and seczed to delay natural
capsule dehiscence. However, similar secd recovery
fron combine harvesting was obtained with or without
pre harvest desiccation with reglone. In both 1977
and 1978 trials, direct combinin:g without desicecation
was the most cost effective nethod, despite the signi-
ficantly higher seed recovery in the hand hervested
plots in 1978. Because of the high cost of reglone

treatment, without any conpensating increasce in seed



recovery, the net returns from hand harvesting and
conbining with desiccation were similar, despite the
higher cost of hand harvesting. It scems that the
only justification for usingz replone is to advance
the start -f harvest by pre-harvest desiceation of
part of the crop area in very large schenes so as to
extend the harvesting season. The claimed bencfits
of reglone, i.e. cleanliness and higher seed 2il
content, arc only marginal. The carry over ¢f weead
seed to the succeedins crop appears likely to bhe less

than with hand harvesting or combinins an untreated crop.

Collister (41955), using different methods fov
harvesting dehiscent sesame in U,S..., reported thet
combining; sesame directly from the stand entailed
considerable risk while a binder proved more successful
than the other methods. In Venezuela,a cutter-binder
is used on a larze scale and after drying (15-20 days)
the crop is threshed, mostly by a combine rice
harvester (Mazzani, Personal communication). In
Prinidad, Gollifer and Radley (1967) carried out an
experinent to determine the effecet of defoliction and
desiccation on reod naturation, seced yield and oil

content cf sesame, They used 0.5% solution of diquat



(a desiccant) and 1.25% solution of endothal (a defoliant)
applied at two different times (1st Januery znd 11th
January) prior to harvest. Both the desiccant and the
defoliant reduced the period over which pods ripened,
the desiccant being rather more effective than the
defoliant. In the first applicction (1st January),

the chenicals reduced seed yield by about 35%, 1000-
seed weight by 12%, 0il content by 12% aond seed
gernination by 16% relative to the control. In the
seconC application (11th January), the respective
reductions were 4%, 2%, 6% and 2.5%, There was no
apprceciable difference between the effect of the
defoliant and that of the desiccant except on oil
content., One inportant observation is that becth
chenicals stained the seed at both times cof aprlicatiorn,
an inportant drawback if the seed is ts5 be used for
confectionery or bakery purposes. The chemicals did
not prevent the pods from opening on ripeninsg, but
seeds were nmore difficult to extract from pods of

treated than of untreated plants.

No matter how successful a combine is in horvesting
shattering varieties, the magnitude of sced loss is

such that breeding for high yieldins non-shattering



types should be the ultimate objective. Such types
will have the following advantages:
1) They need no artificial desicecation becausc

they can be left to dry naturally.
2) Harvesting losses will be mininmal.

3) Harvesting can be corried out over z period
several folds longer than what is possible

with the dehiscent types.

BREZDING FOR NWON-SHATTERING SESAME

In 1943, Langham, working in Venezuela, discovered
a plant with indehiscent pods in o jropagetion plot
of en F5 generation of a hybrid between two lines
of sesame., The character prcved o be controclled by
a single recessive gene (Langhan, 1946). However, thu
gene was pleiotropic resulting in cujysed leaves, laarfl-
like enations, reduced fertility and exceedingly
indehiscent pods (Khidir, 1969). Using the multiple
cross method, improved verieties vith indehiscent peds,
e¢.g. io and Palmetto, were released in U.3.A. in 19565,
However, non-shattering was accompanied with incomplete

threshing and domaged sced when the crop was combine



harvested., An improvement was made when the sinple
recessive character ‘!papershell capsules' was combined
with indehiscence in such varieties as Delco, Bacn and
Paloma.

In the Sudan, the nain objective of secsame
breeding programme, since its inception in 1950, has
been the development of high yielding non-shattering
verieties for mechanized production. 4 segregating
population for the indehiscent mutant was inmporied
Iron U.S5.A. ond selections were made between 1951.
and 1954, The selected lines, like the original
naterial, proved to he poor yielders. Thus crosses
were nade to transfer the indehiscent trali to the
local types. However, the strains resulting from
this programme were also poor yiellers. In 1968, -
rnultiple cross progranrce involving several indehiscent
lines and many local types, was storted. The crossing
programme vas carried to the 16-parent generation
before selection was started. It is hoped thot by
placing the gene in @¢ifferent genetic backagroumds
the pleiotropic effects will be suppresserd in sone

of then.



Attempts to develop high yielding and non-
shattering varieties have not so far been successful
(Xhidir, 1969) and attention has therefore “een
focused on developing high yielding dehiscent varieti.s
thet meture wniformly and thus lend themselwves to
nechanical harvesting. In such varieties,it.is
important to know the sequence in which 2il and protein
develop. Such a study was conducted in the
Sudan by Khidir and Khéttab (1972) for three consccutive
seasons, They found that the oil jpercentase increased
rapidly dwring the period of 11-17 days after fertiliza-
tion from less than 5 to about 40%, reaching a maximun
(50%) in 20-23 dsys. The iodine value of the oil did
not change after the "seeds" were 18 days old indicat-
ing that oil quality was determined as carly ns 18
days after fertilization. The accumulation of jrotein
was nore gradual than that of 0il, but there was
appreciable increase after the ‘seeds' were 27 dnys
old. Dry matter increased more slowly than either
protein or 0il. These findings indicate that varictics
having some degree of uniform maturity could he harvested
early without impairing o0il guality and with little

effect on the yield of 0il and protein. The reduction



in seed yield could, most probably, be much less than
that caused by seed shattering when harvesting is
delayed.

The development of dehiscent varieties with
stronger seed attachment to the placenta would be
of considerable importance in both hend and mechanically

harvested sesame.
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