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D~TRODUCTIGN 

In Ec;ypt, onion (Alliur ccn:t ll,.) can be considerc;d as one 

of the ~-lOSt ir.(.;ortant oconor.rl.c cro:ps. Its economic im]Jort::mcc 

cones fron the fact tho.t larc;c 1uantit1es of this crol' arc exj_)orted 

yearly. It constitutes the third raost valu/J.blo export crop. Egy:pt 

r::tnks the fourth ooun try in the world in onion production, whilG 

it st::tnds the first in onion export' Jones and Mann (1963)~ 

Onion ia grown in EaPt as s.n early slllltler oro.)? in tho Del.to 

rcc;ion (L!mor Egypt) whore it is usu:1lly intorplantGd with cotton, 

nnd as a winter crop in "Mid<Ue and UpiJer Egypt". 

Onion is stored in Egypt for soraetine in thQ yee:r, whether it 

is crown as an cn.rly SUIJI1Gr or as a winter crop. Bulbs na.y be 

stored during tho surmer under rather relatively hic;h tcnpcro.tu:rc. 

In Egypt, whore sunner storage is noacssary. cola storaeo is not 

c~l.sily nv,ailablc 1 :md oven if it is so, it would bo too cost. 

Under '111 storo.c;o conditions, onion bulbs lose continuously wn.tor 

'l.lld dry D".ttor, but tho serious loss ~"rises fro•_; sl:T'mtinc;. Extensive 

,:;rowth of sj_)rou ts rosul ts iJl :', rC'o;Jid losn of v1ei;~h t 8-CC oLlpC'Jliod by 

wiltinG r.nc1 " considCJrablQ docro'lee in tL.<J fcwd contents. In extrono 

c:sos, tno onion bulbs bocouo un::~s.rkctr.blc, ''.lld constitute crc~t 

trmhlc to tho :1roduccr. 

Usu;:.lly onion bulbs, after o. period of CLctivc growth, onter 

:1 .1Jru::tnt stage, evon under fnvourable conditions for growth. 
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:Jren.kinc the 1orur:ncy usu"-lly t:J.koG plc:.ec only ::',ft;er the con:lletio.n 

of the JorZ1n.nt poriod, unless ·:l.oranncy is j.Jr·;loneod by exposure to 

:J.rtific.ic:l dor&"Ulcy trentrJEmts. 

Much ewpiricnl work ~s boon dono since the beginning of tho 

ill' OS en t century in o. ttonpts to find sui tabla chenj.cal subst[IJlces for 

prolonGing tho doroancy of subtorrano~ crops during storage. Tho 

substcmcos w1Uch proved _ ..... 
''M~.loic hydrazide (Mw, 

oost successful :::.ro two conpounds1 

and "~iso-propyl-N-phonyl co.rbaontG (IPcY" 

"Uld their drivatives (Audus,l96'; and Jones and Mann 11963). However, 

very little is known about the artifici~l dornrut.cy trentnents and 

the nech.o.nisn of action of sprout inhibiting subs'tc-mcos. Thorcforo, 

it wns sU£(gested thnt careful investigation night be carried out 

in an o.ttonpt to add nore inforno.tion on the rosponso of onion 

J)l"\!lts to prG-hD.rvest f::>lio.r s~'rays with sono growth rct;ulatinc 

subsi;..".nccs and to eluci·dntc their nech;l.niS"J of action. 

In tryinc to n;cpz:oonch this c.in, n series Gf studios were 

cr:rried out ~uriDG suocessivo ~c~sons cxtoruling fron 1965 to l970 

which includet 
folia!.' 

l) Studies on tne offoet <Jf ~;rs-he'.%"'Tesi:/6pr<v.s l"ith ~~ e::t::·Juii.'l 

ro;~uletting subst~nces on tnc 1uc.lity cJf bulbs at cro;cpinc :l.lld :1u.rinc 

stor::~ce in trying to il:1prove tbc keeping '1unlity af onioo buJ.ba 

during s torn go • 
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:Pot:J.saiu::.11 ':!Va.ilablo sugn.rs, volatilG sulphur, and natu.rn.l hornono 

contents in the various ;_;.<J.rts of bul.be during store.ge in an atton;.>t 

t:) clucido.te their ncchani.en of notion on sprout boho:v:t.CIIU'. 



REVIEv; OF LITERATURE 

Grovrth regulators C~.re orgo.nic con:pounds which ;:cy 

pc.rticipo.te in tho control of plC~.Ut growth, D.ll!l ·,-rhich in sun:Ll 

ru;1ounts prouote, inhibit or otherwise J:J.odify crzy pbysiologicc.l 

process. Ar:long the different typos of growth regulating 

substo.nces there o.re soiJ.e coiJ.pcunc~s which n.re o.ble to inhibit 

grovrth o.nd soiJ.e pby.siologicnJ. processes~ These coopounds o.;t'e 

usuCI.lly nw:1ed growth inhibitors. \7ithin this type of substc.nces 
JYOYI/~ 

there nre sane coupounds which inhibit sprout/in storage, not 

only with carrots, poto.toes, sug:u- beets, C~.Ud sweat potatoes, 

but with onion as well. 

Growth inhibiting substr>.ncos have been successfully used by 

CJ.griculturists to bring about specific effects which o.re econouicc.lly 

iuport~t such as , weed Y~lers,(~~ts~l963; BQkr Ahuod end 

Zc-.hro.n,l958; \':oodford ~ .QJ.. 1958, and Z.:llmm,l963), regulo.ting 
. d 

abscission (Zo.hran,l963);~ontrol of sprouting in onion o.nd pot~tQBs 
Cdttwtr §.1 ill· 1950; Dhesi £t ~.,1966; G~::cs,l970; ~11d KC'.to,l971). 

They hf'.Ve clso been used for holding bGck growth of hedges, lc.vms, 

o.nd for inhibiting secondc.ry grovrth on cotton, bc:'.lls, r>.lfillo. 2.nc:. 

siuilar cJ.~ops wher.s lc.te vegeto.tion interferes with hc.rvest 

i:~-,ii 
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(Cr;c.fts ~1S53; Wo;:Klford .£.! !!1· ,1958). 

The; ~.hysiolocicr.:l rosionscs Jf ~!l:mts t•J tho a~)IJlico.tion of 

growth roc;u.l.ators were found tJ vrxry nccordi!li~ to nnny fr.ctors, 

such n.s the che:::U.onl. nature of the c;rowth rc(J'Ulntor, its concent­

rntion, uothocl of applicntion, the species and varieties of .;,:Uants, 

tho o.ge of tho ;.Jlant at tho tine of O.:i.Jlllication, tho (lnvironuentnl 

c::Jnclitions at the tiue of ap;;>lication and c;rowtb. conditions IJI"ior 

to, ::md afwr treato.ent • .Ul tho above !l.rc few fe.otore which plcy 

a IJart in dctornining tho results uoasu.rod by investigntors(t'bra.him_.. 
:],970)~ 

l- Effects of sono growth inhibitors on yield and 1 ts quality . 
• 
l!'rou tho current ll teratu.rc dealing with the offoot of 

c;r outh ro gul:J. tors nnd os pecio.lly growth inhibitors on ;;it ant 

yield, it was conolud.od that certain c;rowth rogulr'J.tors C'Ul 

f'.ltcr the distribution of dry nc.ttor within th(l plant, sD c.s to 

incronse tho oconcuic yield and o.lso enable tho .Pl~".nt to ndnj_)t 

tJ o.dvcrsc conditions 7(Garas~ l970h 

As tho effect of l.ffi on tho yiuld =c1 its '1UOJ.li ty, Sinons 

~~" scott (1952) showed that l~o-harvcst foliar eprny with such 

Du'.Jstulcc on sweet ;_;CJtsto hnd no effect ::m dry nutter or sucn.r 

cCJntont. I'aterson EJ.nct ·Jittwcr (~953) used 1ifferent concentra­

tions of (l\ffi
40

) applied t.J tho fJliaco .Jf onion at c1ifforent 

t:Lws before harvest, c.ncl they concluded that yic~d or ~-l=kotab] ~ 

JniJn nt h~rvest ware not significantly influenced by nny of 
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sueh tro<".iuon ta • .ilD.k:1 tl.n ~ SVor1nsko;y'l (19 59) 1 ro;;or tod tllnt 

trcr.t:.lCnt with MH docs not havo 2.ny u.ndosirn'blo offoct on th,; size 

or qooll ty of potato yield. !rode (1.961) concluded th<'-t s:.,rr.ying 

llotatoes with MH du.ri.ng tho nowcrlng porio1 or ln.tor influonces 

y1el~ , while it does not influence tho content 

of dry no.tter and tl:l.e size of tho tubers. G'C\ro.a (1070) showed tha.t 

pro-ho.l'VI3st fol.io.r sprny with 1JIH did not exert cmy sicnifica.nt 

ch~ces in tuber size and resulted in non-significant effect an 

tho yield of potato tubors • 

. on tho other hand, Denison (1953) roportod thAt yield of 

:Jotntoos wns creatl.y reduced .w.lth increasing tho concentro.'i:ion of 

(::.m:40 ) when applied nt l:Jre-bloon and i'ul.l bl.oon stageo. C:ibos 

ot al., (1955) showed thD.t spra·>"4ng po";:c.to :Dlants six woako before 
-- Jthe 
harvest with Mlt n.t ~ lev-el. ga.-aflJOOrest y:ield. and Sl:laJ..1 defon.l<Jd 

tubers. 

Howev-er, M:1kkelson ot al.. <1952) showed that sug:J.r becta --
trecctoa. with foliar S:Jro.ye of MH had increased sucroso content, 

su.gCJ.r yi"ld nnd. fresh weight yj.cld ~::er acre. Towfic (1<:,60) rorortod 

tnc:t trcnt;Jants with Il!H increased the weight of Gnicm bul'Js. 

RirCJ.na (1967} concluClod that 5000 p.p.n. (MH40 ) "':.ll!llocl r:.s :;_-,ro­

h'.lrvest follnr spray, IJroducec. an insic;nific.r.nt hichor yiold thn.n 

the control or other low0r concontr··ctions of IIH. 

'.7:1 th reco.rd. to tho effect ·:Jf cfl.rb:l.;l".tG cCJn;):JUnds on tho 
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qu0li ty :Jf tb.e yie~d, r.wst of tho "Jrcvious invostir;ntions wore 

diroctcd. towards tho effect of .;_}est hc.rvcst npplicn.tion of such 

COUIJ)un~.s. Downie (1952) 'J.!ld Edwards (1952) who used II'C ns post 

harvest c.p~licntion to pototocs~ found no undesirable effect on 

:cp~JCnr-:ncc and c::Jokinc; qw::.li ty wi tb. such trco.tuont. 

Cb:J.r (1965) re~Jorted that sweet potatoes treated with~% CIIO 

or 11-\ MH :1pplied as lJro-.barvest foliar spre.ys, had no effoct upon 

tl-:o dry nc.tt:;;r content of roots at hnrvoat. 

i'lillian (19'53) found in his study of tho offoct of chloro IPC 

on 0Tass control in onion that yield of onion fron tho treated 

i'lo.nts with such substance 1 wore nei thor ndvorse~y affcctcc1 nor 

cnnc.ncod. :~akr il.hucct n.ncl Zn.hre.n (1958), usinrt, CIJ?O in pot c.ncl fiolC:. 

ixi'J.ls to control 11Droourn_pc 11 in horse bcn.n IJ~o.nts, founc1 th".t t!:lo 

usc of CI-:ru just before n.nthcsis b.ns o. clear influence u:Jon tho 

IJro,luction of horse beo.n liln.nts~Zo.hrnn (~963) stntc:l. :U1 his stucly 

::Jf control of "Orobo.nchc" in h'~rsc bcr.n 1aants that ;10st cr:or:;cnco 

trec:t:1ont w:ith CIID increased tho yiclc1 of horse 1X;~.n s:t,~:nific<m"tl:'r., 

He C\lso concluder'l th:::tt tho usc of CIPC ~'t c.'lo rr:te 0f iJ Ib/fodd.'lll 

r:s posir<):.l0r,:;cncc wr:s SUj)Orior in this r:::'l _eo t th--:m 'll.l other 

trc c: t!J.en ts. 

;ij 
' 



2. Effect of some growth regulator substances on the keepipg 

g_ual.ity of bulbs du..ring stor~. 

i) Loss of fresh and d.lzy wej,ghts : 

Among the prime factors that determine the ~eeping 
quality of onion bulbs during storage are dry matter, and 

moisture contents. In stored onion, as in all living tLssues, 

respiration results in the continual loss of stored food 

(dry matter) and in the production of heat. Although the 

respiration-rate of onion bulbs is much lower than that of 

most vegetable crops, the loss of dry matter is considered 

important because bulbs are often stored for longer periods. 

This loss may be especially important in onion that are 

held for dehydration, and dry matter is the end product, 

(Jones and Mann,l963). The latter authors also concluded 

that under all storage conditions, onion bulbs continually 

lose water beside losses in dry matter, but the more serious 

losses arose from sprouting and rooting. Rates of dry 

matter loss could be estimated from data on respiration as 

shown by Thornton (1933), Appleman and Smith (1936), and 

Wright and Whiteman (1954). Dry weight losses vary from 0.1 

to 0~9 Ib per ton of bulbs per 24 hours in South Port 

White Globe onions stored at 0°0, and Yellow Bermuda stor<Od_ 

at 25°0 1 respectively, These figures did not include weigct-

loss from other causes, such qs t~nnsrir~tiont rots, or 

sprouting. 


