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Abstract:- The effect orf thleurea sm the germimmtiom,
respiration 248 grewth ef Amarcnthus chlersatachys .
secds is presemt¥d. It is oiggeated that thisures may
act on the seeds by chaxgimg the mature agd amount of
thelr grawih regulatars. This chaaze may chanael rospi-
ratlon 1x ths 2iraction of ene~zy yialdimg precenves,

L

Amaramtkuo chlorsstachys is a widely distribu’. 1 waed im Egypt.
Thepsrcoatage sf gerainatlion of ths fresaly hirvabtec sedds was
faund te be absut 37%, Thzapsen amd Xesar (1939) studial thy effect
ef 3ix sulphur conpeuxcs »2 the gesrx’aatlon af lettuco sesia. Thay
raported {hat thleurea 15 the most ganorally eoffectivs compouxnd in
premoting zerwination of Ilsttuce seeds. 3imco that time, thiouresa
has baeas used by n2ay iavestigzters o stiaulata the gersinatlom
of =maay sexis{Dslvia, 1369; Lager and Plojs.>ff-dsyber, 1975).

Ia this paper, the effest of thiourea wa tha gerainntisa,
resplratlen and growth r2gulaters ol Amaradthua chleFostachya sesdy
will Ye raprsaeated. -

Materdal and Hethodn

Amaramthus chlarestechys seeds ware cellected frem the Botanical
Garden of the Faculty of Educstien,sin Shame University.Cairy, The
gseede were either 33aked in distilled water or 1m iifferent caercent-
rations ef thieurea fer 48 hours. Afterthersughly waskiag the seeds,
they allewed te germinete in petri-dishes 1imed with filter paper
at 35°C. At least sfe hundred saedn were used im each treatzeat .
After 72 hours imcubatien, the parcestage of germimatlon ef the seeds

was estinated.
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Conventlonal manomeiric technique (Umbdreit et al .,1959) was
uged in the respiratory gstucies, J.051 potagsium bulfer at pH 6.0
was used as 13 was fouszd te be the eptimun pd for the respiratiam
of Amaranthus chlerestachys seedlizgs. The Warhurg water bath was atl
35°C, thae optimun temrerature for the germination, growth amd
respiratien ef the seeds. I

Fer the extractien and detect of the grewth regulaters, the aeed
were seaked efither in diatilled water or C.24 thicurea fer 48 hours j
and waghed thorqughly. The nmetheds uged fer the exiraciism and N
asgay for prametars and imhibitcrs ware that adepted by Foda and
Radwan,(1362).The seed extract was fractionated by deacendig pspear
chromatography usiag 80% isopropyl alcohol:20% distilled weter was |
the running =alvent.The mathod uaed te assey the gilherelline and j
gibterellin~like mikstexces was the lattuce hypocotyl test(Fr-nklEndI
end Fareing,1960 =nd Crozier et al .,1570). i
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~he alr dried chroamtogrars were subjected te scm> chemical
tests, where 2 longitudinal stxip from chreratograss was aprayed
with ceriain reegenis to test for 21adols cezpounde{Eafford,1955;
Powell ,1859), hydroxyl groups{Swain,1953),reducimg sudst-nces and
emino acids{Hunt,1959; Smita,196C),Gibherallina(Joneset al.,1963;
Kagawa gt gl .,1363) =nd unsaturated lactemea{ Swata,1953).

|
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Results
Incressing thioiree cencentrations reguited ik a chang? in the l

percentage of germimatdoen of Ameranthuz chlorostachys seeds(fiz.l.) i

The percentage of germinmaticz ol *he 3723js reached a m3axizuw of |

39% at a concentration of C.ZX thioures. Zmcreasing thiourea conc- >

entrailca above that level »esulted In & ceocresse In the percentage

of germinmtien of the gseeds to a very lovw value of adout 20 with

U.617 cenceatration, o
There was A gradual increase in the rate af the endegensus

oxyger upitake of amaranthus chlarastachys seeds during the firat

faur haurs of apawing the seeda in water(fig.2), After that, the

rate of oxygen uptake remaimad comatgnt until the SEEQ Bour. alfter

that time, the rate of exygen uptake started te increase again with

time. When the aseeds were ireated with C.:J ihicpree({lig.2}, the

rate of the oxygen uptake Incremsed by increz2sing time. Leside the
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disspperrance of the first constent rate which appeersd in the
untreated meeds between the fourth and the Ffifty =zeceni hour iue
thiourea treatment, the rate of exygen upieke of itke treated seeds
was usually higher than the untreated seeds, The rate of carbom
diexide evecluiion followed alaoat the mame trend as that of exygen
uptake (£ig.3)}, but i2e respiratery cuoiien: wes not affected as it
was abaut 0.7 in the treated and unirested seeds.

The extract of the antreated seeds showed im both the coleeptile
and hytocetyl tests growth inwibitcr-zenes snmly(fig.4{ and 5).The
coleoptile testa mkowed seven growth inhibiter zomes{R, 0.1-0.2 ,
0.3-C.4 , 0.4-0.5 , 0.5-0.6 , 0.6-G.7 , 0.7-0.0 #hd 0.9-1.0) and
the hypacatyl teste shewed mime growth izhibitor zones (Ef 0.0-0.1,
0.1-0.2, 0.2-0.3, 0.3-0.4, 0.4-0.5, 0.6-0.7, 0.7-0.8, 0.5-0.9 and
0.9~1.0). A1l af these growth Inhibitor zones gave a pesitive colour
reaction with diazotized p-nitro alarine imdicating that these
grevth inhibitor zones aay contsin unsaturated lactomes. When
Anaranthus chlorestachya seeds were ire=tzd =itn .2V thisuresa,the

srewth inkhibitor rones were reduced In beth the colecptile and +he
hypocaiyl tezts{fig.4 e£.c5). Tesiies , thre: promstor zones(Rf
0.1-C.2, 0,3-0.4, and 0,5-C.&) arreared in i

The secard snd third zores gav- a rositive colour »2actien with

ne coleoptile tests.

indele reagents whereas the first zono gave 2 vesitive soleur reac-
tieh in the tegt for the hydroxyl sroups. I the hyrocctyl tests,
the growth inhihitor zones wers decremseé, and one tromeier zoze
{Rs. 0.5-0.6) appeared, This zene gave a positive colour reection
in—the tegt for hydrexyl zroups.

Diacusaion

It waa found that soaking Amsranthus chlorestachvs eceeda in
0.28 thlaogzrea far 48 hours resulted in an increasse in tke percentage
of germigeation of the seeds from 57% -c 99»(lig.l).

The rate of respiretion of Amersathus shlorcatachrs aseds was
found %o page through several cheses 2uring zerminatien(fig.? ané 3).
An inltial rapii increase during the Tirst fou> hours of soaking
the geads, : plateau vhen it remains consient unti? the 52EE hour

and s secord increase. Thig trend ol the rates of oxygen uptake
end cerbon dioxide evelution of amarenthrus shlerostechys seeds
durlng germination ig simil:zr to tn v revorted bty Spragsg and Yean
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Zor ves ssids. The Tixst riz: Inv-he rate of respiratien is mot
necassarily reiated te gernimatiken es such, ané occcurs aqually
in s22is wadok will germinet: enl these waleh wI12 not [lavar and
Poljakcel?-kayber,1975), The rise after the plateau occurs aunly im |
geeds wWhich germinate amd 1s clesely essocisted with sceedling
grovtn,If gernination 1s ¢revemved ain xoze Tay, the second rise
in respirstism is ususlly =lec preveated, ’l
When imaranthus chlo»estaakva geeds were treated with 0,2M

thlrurea the rote of wespirstdar increzsed with time,{fig.2&3).
The pleteat whiel appeared I= the untreatel cceds betwson the =
fourtk mz< --: 5238 nop- o2 éereln-tlon disappenred. Begide the
digenpearance o tkis platesn, the rate o2 respiraticn of thiocurea
treated secds was higher tkan the untreatec ozes.

The fractisaated extract of Amcrantrug ghlevgstiohws ppcls

showed growta 1akibiter zomca 1n hot: the celec :<1la -ind +tha
hycecr=— . teatn’Zig 4%3". whin A

thisuirea, e zr»ovix imaibitor zem:: ware decriacs «d Jiot:

o s - - 5 H
STNISVAT 22133 LT3samrta.
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Foal3alion 1e zn dmerzr resuirirr v oczac z ! |

dependon® em tire wrzzizeclasr o7 U el T L s 1

reparvet Tu.T toisares D¢ onet oo AT e !

fa3pirzater i irstaIl 28 s oerw YA N |

altacascdri:z 1e3i-ted Zrca Zetlacs D, paaatIus |

and Poljekof?-ayber atadies ‘e ofioct s ivay2e en tle phiae |
pherslating astivity af zzi E2 4, They reparted

g

tnal thicures mtimulates the 2/. r

It 1r sugzested that thiaures miy act en AtmarantlMus chlorastachys
seeds by chemzimg tze mature and amount ef tie grovth rTegulatera

pregeat 1n the seazda. This change mey affect the respiratory mecha-

—e—_____*

2igm pon3idly »r rapidiy chawmelling 21! r2apiration in the dirac-
tioa of energy yleldimg precesses.
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Fig.( 1): Effect of thiourea on the
percentage of germination of
Amaranthus: chlorostachys seeds
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Fig.( 2): Etfect of thiourea on the endogenous
oxygen uptake of Amaranthus chiorostachys

seeds during germination.
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Fig-{"3): Co, evolution of untreated and treated '
Amaranthus chlorostachys seeds with
thiourea during germination.

(0—— treated,c---,—-' untreated.)
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Fig.(4): Coleoptile test for fractionated extracts
of thiourea treated and untreated
Amaranthus chlorostachys s2=ds.
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Fig.( 5): Hypocotyl test for fractionated extracts
of thiourea ireated and untreated -
Amaranthus chlorostachys seeds.




