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ABSTM"CT 
1'h&: ,"n",:"CC or lin..: of <j)" ''''8 and SCoH(lI1 00 penonn;uK:C tJf k1TlOll4!!fUIi 
..~ t1ud,"d ~ c.;II!W'IIS 'll I'0\\!.b ~ QlI and cnr.JJ OOI'llm under $Cft1I 

and conditiO" al $hambal Sudou! SUtlSI,COlU,. pbmtn, d:11.... :uod 1C.l$On.JJ 

,'amotIOn ..~r" _'I!",foanlh dJ.ff~re.. re,prduta !.be u;uJ cuJU3I1OII It 
appo:aml thai tho; bet. month and KUCIftS for pl~ ..en: Juh atod 
aUILlITIII (lh:anl) "him !be pbnl g:I\C t.u!'1;J tmQgmo:. Iu~, V ..... th 
r.IIt and QlI C(lI1lm Cnr.ll content ":as IlOl 5'gruliQlllh aff«t.:d 

H A L.lJ 1..J~ ...:,.:... .:I,J.. ~ ,...,.r" ~ IJ:J ¥'.1" ~ .... ~ ..:....w 

.",'J.-It ~.;....4J ~ ,-,,~.:..:; J~,~; ..,.sJ ~ J>­
.1 j1.-( ~ '....;.w..:.. ."-,,.J .....lo).;.;.'jIJ .:L..:' .... JJ~) i' ..:..l1 t..--.I 

.....1)". ., J c-"' .>iI .J fool J ,:",)1 ~J oJ~ .,.."...J.,J ('4Ji'J 

'~' t ~.:.l.<. ..:.I;;WI! J ~ ....J.ui.I ~ r-.1" """;',,, "".JI ~..,. ~I J~ 
......... ~,....J ..... '.~J"""" "'-.1".Joo .:.u""").;r- ~ .;-i) 

.r-l".!l" ....IJ; _ 1.1" ....:.w.:...J~ 

f".,......>pOfOfI C/'",", (Wlllh POCJC"nlll')lSonc:flitho:,**~and 
cum<al oll-produc.n, JrU5 1lU"1I In I~ md ...rnpoeaI ........ 
due: 10 ns '''Ih t"~ wnlml "Tht 011 ,.... I IlI'OOIIIetnon odor bc:no;c 
tho: fame krr..,.._ The Ofl fliJc:moncnou '* ....scI) WKd ror stall.. 

~kdoauI and ........"" I'taaI RtsemIlIJlsutlM (I'olloon» ((fI1(r for ~h I 


• ~I of IlonKullUn:. facul~· 01 "&nCaItIR. t;n"CI'SIIy or """"011'" 

I flltllll) tJf ScOC:IIOt Di;p,rul""" clC'-"Ilf}. U"'ti$'1) 01 KMnouat 
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IOoIpS. a..'~rV,,<lt';InJ l.l"' ~1I\d, of k.h,,,.::iJ .,..,Jr ..~ Th. rl<::ueSl 
am.Jo.IU, .,1 0,1 " ,"It",I." "I r,. ,,,,Llt_ .,1" ~rrr"'. ,,1Ir,h Il _.I ... 113" on 
ODRII.:Io•.:• .ur.t ""'h......,..~ """'~I1"d •.." ~. ;a 1l"'UP 01 ';:f} 

,,"po,l.lnc "rclilo."L u,""""''''' pou..'~". ~ .....~ W "'.1>118 ~ 

"""\I"" " I pr~""\.. $IUd... "t'n: CMIlCd our '0 """,~, ,".pact of 
'"ntI"'U'"'' a' lOd,o.:.IlC\J b'\ rh..· elf.a ,I .~ '''W'''''' (In pbnl 
,,''''Ib. ,,,I ~"J "'1131 .,....:III'"L""'~f"I.....h"~I ..... l1~t...'·nt.'''nd 
lIul unO.:. " ...~rol.l, hl~h ""IIljl<!T3\un.: Ie ... "'.'_ iP'" ,,~oruui 
~"'" Ih. h'ab l>,1 "..! ,lIral ,,"'IL"IlU tb:In ,n c,,,'" anJ ,;r.',,, ...... .un. 
I ndo.:, ,j,~ ~'oU<>r" U'lI1dn"~,, ,mg:&''''''' ,"I~".I n~lf1; man Ie,. d.:" I are 
h;r.rmfu I I<l bedl 1""" III rJI. "rid tI'l wnrcnL "<;If"" .'f. lea' ". Lrn<kr "are, 
511"1:0' " ".100:,.1 "',"~ ,-:r.riI<r rL"ullln~ '" ,~" r.lpod IJII In QOII,.:n:~RUal~· " 
I" "',..J:\n. "l"I""'~r.lU &n ~.s SOJ"""""(,,II> ,II ,,," th. 'Cllr lor (\fl.:l"'-'l\I;I1 
l'Ulf'<"'-' n~ ,01>,,,,,,,,, ~f rhO' c\jlCr" .. "", ....'" 10 idcflU(' .ho: lII"r
"'... '"~ da.. and "'. ,I, um.: .'f \= I,,, lit.. ""_'" prudL..:h.., of Ih.r$ 
\al,ubk pl.lnt 
M \ ruu \'-~ \ ,., \I[ I li ons 
TIlt nJIC"mtQI "J, ,;oadu.,,,.t III u.; tkmoast.iU""" r""" gI • :10:..11, 01 
Agr":,,II..n: al ~,rbIIl Sud.ln luUU!dc I~' 411 ... bItI,llId.: 32' 32 and 
Alurud.: 11>lJm :tlro."" iCOI Ie,d) n..: d"n~k ,'f the Ioc:Ihl\ "Krn, ... nd
",til I,,,, ,da!!, ~ hum,d." and douh m(::ln _~'n,.. m .anpo::nlun: 01.j,l"C 
,n ...mmo:r .. ~I !I'C wnng """cr. IhI: \>I'WW.pe",h", rnm"" .. m 
rcmp..:r ..... " ;J "crc !~ '( ilIoJ 15 T r,:1:P«I ".I, Ole an"..~1 ~mf~1I "u 
abwt Jh mm n", ru" ~_ star« III Jul> "~IO Oa<lbcr "nh, pc;rllll 
Sill> (F,g",.I) I II< so,1 of tho: a"", 1$ h"" .... ",, 'u re fIWI'h>men(\"",'UI: d",'
,,,th .j)o. 10 U·. tb) !)orl pll r:mgoo bc:t"c.:11 ~ 10 R 1 

(\""""""10:'" .,In"", -"mgngI~" (Fanul) I',,,,,·cr .. j flbn., ""r~ I'J.ls.:.I 
from ..r,q obUIIIo.-.l (fl. full, mar"., plallb .,_n In II\..; Il.cun..:al 
G;ankn &I C........,. Ara.( t..M.noumJ lbc DnlPna1pl;anr'''tn: blOUll'" 
frum .he _than JWI of the Sudan "lItr... !f'O'" ",1;,1 Ikrum.:al 
1~1I' ofllle plants "", oonfmncd b) !demo;, 10 rbI: ".cralllr"C:u "ti;:.h 
as tho: 0qIan_ 0( Baun~ ra.;ult) 01 Sac:ncc. l nwen .. ) of KlDrtouIll. 
au!h:n.~ IlIe pbaU 
~ bnd ...111 "ell prq>ArM. ko--c:lcd. ~ d",dcd mlO p!ou ea.:h 6\1m', 
clumps vi chi: ,r2U "-G~ dJ,rdcd mco umfoo'm SlOOb(fOOl5,I""ll.)and 
plAllled at the rue of'lhn:c ,rook'hol~ ", at II dosun.::CJof60 em tr..,,,-eeD 
pIanu III row, 1$ em .., The \brgn used ,,-:u I CIXIII,Jae r;andomw:d 
blocL cks'l>" wnh fOUl rcpliQleI Canslll':n", lIN: d,fTcrcnllUllQO.' as rhc: 
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.fournal of Science & Tocbnolw' 
th~ tre:nmtnts. planuIII (\ates "ere distributed around the ~<:;1r .:a 
follO\\s' 
FUlt of"o,-cmbcr I"lnter) 
Fw.1I ofApnl hummer) 
FIr't ofJuh (aurumn (kll3nf)) 
~ch plamlng "OlS left In the field for ":'eII .nomhs for d.na colkcuon 
Watering. ,,·co:dlng and other .sncuhuraJ praCtICes "C", don.: "hen 
necessaf} 
10 exh growmg season at Iea~t ~ pIaru from each ploc were randoml ~ 
JClcaed fur month!) ~re",em of the' numbe:. of5l00isaJld",oelll 
measuremenl for k:ngth 0( Jca\'eS 1$ a trllenon ofllfO',th llx: "«k In 

whICh p13lll1118 ....as made "'as considered to be: w«k (ttro) 
Aftcr 1"0 and ""( months f.om the fimleaf eme.gtncc ~ pla""" from e:oc:h 
plot " en:: randoml) ~Joeted for g~lb anal)!.s pu~ and OI l 
e:<tr.lC\lon. For orl e~ullChon. 1~I'cl we~ aJ"a~ s coIk:(;Icd as 7 O· clock m 
the mornmG ~w od content ",lIS c"(tractcd &om the fresh lUI'eS. 
uWljJ; Clc'-cnger-f}1H' >1pp;>nlUI Y Afkr d'Jullauon "ou completed, QlI 

..... perm,acd 10 st:md und"lurbor.l ,fO that good scparalton wasoolalncd 
l1oc: ~olu~ of od " 'as me.uu~d and lIS pcr«!USc ";U dnermlncd 
Cltral COOlertl ",a, d<.:I~ ",c:d b) OLe (f\~ Unteam senel 1(4) u5U18 
l~ <:a1boY.u 3m.O S au column 1 ell.,aatun: " as ~mcd at 60 
130"C al I.Y min .... Ith nnrogcn fl owl rale uf ! mllsoc: "The poIllllon of 
CltraJ ..-as confirTnl'd b)' UStna lUI autheml c sample fiom BBA (Bush. 
Boakc Allen and Co Lt.d llIack horse lane, Waltha""IO"C. London E ! 7 

RESULTS 

In the thra: (bffcn:m JC:LJOIIS. 11"'1$ obsen-ed Itlil the carlies! anerg= 

of Ihe 111:" lQ.cs "AI III autumn (khanQ (Table I ) The: "liMn slips 

(stools) rnuh'pl,,;:uu)n (F'PR 2). planl lC1l11b (!'IBurt: J). mil Mr~ 


yocld (Table 2). were obl:lIncd In IlUtumn (khan!) compared 10 summa and 

"wc, lCUOIIi. 

On die odIer h.ud. the lugha 0.1COOII;nI ......., obtained m autumn ( khan!), 

"itlle Cllra] contClll was nOl affected al aU by the' l'a.uUOll or_ 

(Tabid ) 


""""". 
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Nc!(e "'urnben ~hoI. n:>Ie .'''rages offour replicates 


Table 2: [ff«1 or _son 0" Iht rre~ .. e'lthl ,_ (kIlJplanl) 


T"" months 

om J m -
~Inlcr 0.261 I 211 
\ Autumn 0 4~7 t 492 - -
lSIl~'" 001 006 

Table J , 0,\ ~l1d (,lraJ (onl~m .IId 1M" "I' .'ul1lo H'.~"n ( .....It~ or 
f m ll " .. j~ht) 
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Joyma! o(SC!CPfX &: IcclInotosy u.r.~, • .elI u,.... 
Dl SCUSSIO:'liS 
The earI~1 LaC emcrgcr=. hIgher plant length and. shp (slooI) 
muluplicwoa was III aurumn (Khmf) 11IeK mults lII<ly be .rmbu~d 1(1 

!he "-arm temperature and. moo.krMely ht&b I'l:bl lve hwn,dll y m J.U!urt\II 
(Kh.ml) 'Thne n:sultl ~cd w,lh pn:~JOUJ findina:s .. hlth concluckd thal 
1emon".1. ba"i • U'Oplcal plant 'IOU I<n!n.n 10 go... rap>dJ) In warm 
1A5011S ruu.luna '" Qtly tmn'gerw.:e. high llO..,h IlIIIe and. hlBh OIl 
pmxrrtage (l'l, On I:bo: OIber band, the \"el') ,,,gh tempe.-ature III $Ummer 
o;:uo.tpled "lIh Iov. relw>c humid'l) n1l... ~ly QUJIC carl) scnc:scen<;e 
of luHS, hence lad 10 poor &ro"th (ale and Jov, 0 11 """tern n... 
confirmed tile find.n" of Be«h (I), ",100 ob5efVcd tIw: under dl) seJ.lOfI. 

impllon Imnvals of more than len cb.n wa'C hannful lO both 11'O..,h race 
and 011 rolllenl. and Ch;1ndf3 d at dJ ..ho also slated!hoIt man:: 0,1 ,,~ 
obWncd M tcmpcralul'l: rangJng from 26'C 10 3~·C and:lS the lempenolure 
.tatted 10 LIICfQSC, the 011 peroeruge dco;loncd 
11Iese n:suhl. huy."e¥cr, C(lmra::ha Iho,: fiDo:ilngs gfOIher In'~llptor ' ',UO) 

...-/10 sho.. cd wn the ad >.dd dcdulf:. In ~'" JeUonS oompamllO dl) 

.....10115 nus ......[1011. III the ~It nla) Ix: aUnbuted 10 the 10" Dlr 

humidity of summer (,n Sudan), "h,eh IS alwa)5 lido" 20%, and 
tbe",fore It 1$ harmful 11.1 the pLant The humldll~ In dry ... ",rm SQWn m the 
areas ofp~lOOJS itud,CS " aJW"'~1 above SO~ "hleb IIIII"'bI' 10 autumn 
In S~ The: o;hm:IIC "'1111 reuoMble humid,t) In 3U1U.... In SI>dan mlgb! 
be the ruscn for ,be hlglles, YIeld, "hercu ,n ra!/I'\' SCII!IOII UI pc:I'\Iaul 
swdlcs, the plan! 1113} luffer from """I~r 10iS"'8 due 10 hIgh amount of 
rain and IIlgh humld,tv resu1unilln IaI' mng the j'leld llIcse al$O confirm 
the findmgl of (Juelllhd" wluell ,bowed th;u lugh hunudn) """"kIn, In 
hIgh "'':Iter content In 1M lea<"Cs toIcreases lhc fRlh ..elJhl 3nd lhus I_cr 
lhe 011 pera:rugr 
CQ"ICLt.:'SIOf' 
'The mult of thIS stud, md'QI.,ed thotl IcmonJI1'lIl (C,~ elrmrtJ 
SUlpf) p'·c e3rber emergence: and hIgh &I_th ralc "I\(n II "'ali 8fO"" In 

aullllllll (Khan/) moderate tmlpcratun: (H-24"C) and mooicrate hum'd"~ 
(2S-6O"!~) rather than In drva, honer ur colder !IeUOIlS (summer alld 
"'ntel) llte relult Iiso sbo"cd tile POSIt" e TtSpO"", of the comenl to the 
>lnallon In season. "here autumn ScaJOII g""1' tlw.: I"ghc:r, od "cld. "hlle 
mer. w:u 00 eff""" ofsc:uon on cnr,tl COIncm 
k EFt' II:EI\C£S 

I Ikftb, n . F. Growth and 011 pro,ilClIOn of IcIl\OlllTUS 
t()~"" mmt~, lil<lp/) AU!IIr.lhMl J of[.~pe"menl.1l AS" ....nd 
Anll1\:1l Husband,.., 171 a5). 1976, 30 I 
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