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Abstract:~ The effect ef thisurea sm the germimatiom,
respiration 2u8 gréwth ef Amsrcnthus cHlor.atachys S
secds i3 presemtdd. It is smiggested that thilsures may '
act on the seeds by chamgimg the nature asd amount af
thelr grawih regulaters, This chamze may channel respi-
ration 1% ths iractlon of ene=zy yisldimg precesves,

e

Amaromtkun chlorsstachys is a widely distribui.l waed ia Egvpt.
Theperceataze af garainatlon of t2s frevaly hirvabtec seads wha
fauad te be absut 37%. Theapszen amd Xesar {1939) stadlad thy aPrect
ef 3ix mulphur conyoaxds »2 ihe gerx"aation sf lettuce seada. Thay
raported fhat thleurea 15 the most gamerally affectirs ceupound ing
rrezeting gerrination of lstiuce seeds, Sincze that 4ime, thibdurba
haa baean umed by m2ay iavestigzters o stizulata the gereinatilos
of maay se:ds(Delvia, 1389; layer and Ploi . sff-iiayber, 1975),

Iz this dpaper, tht effest of tlicurwa wa tha getrainatisa,
rospiratlen end growth ragulaters of amaradthua chloraestachya seeds
will %e raprsseated. -

Hrterial amd Hetheds

Amaramthuas chlogreatachys seeds ware cellected frem the Botawnicml
Garden #f the Faculty ef Educatien,ain Shems University,Cairs, The
geeds were elther asared in distilled water or im iifferent cemcext-
ratioas s thieirea for 48 hosure. Afterthersughly waatiag the saeds,
fhey allawed te gefminate in petri-dishes limed with filter paper
at 35°C, At lenst siie hundred saeim weye used in each treatment .
After 72 hours imcubatisn, the percesiage of germimatlea of the seeds

was estinlted.
(}21)
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Coaventlonal manomeiricz technique (Uzbreit et al .,1959) was
uged in the respiratory studies, 0.05Y petasgium buffer at pH 6.0
was used asg 11 was fouxnd te be the eptimum pd for the respiratiam
of imaranthus chlerestachrs seedlismgs. The Warhurg water bath was at,
35°C, the optimun temcexrature for the germination, growth amd
resplratisn ef the =eeds. |

For the extraciien and detsct af the grawth regulaters, the seed
wore seakad either in diatilled water or 0.2 thiourea fer 48 hours 1
and waghed thorgughly. The nethads used fer the exiractism asnd \l
assay for pranstara and imhibitcrs ware ihat mdepted by Fods and '
Radwan,(1962).The seed extract was Iractionated by deagendig pspar
chromatography usiag 50% isepropyl alcahol:20% digtilled weter was |
the mapning =alvent.The mathed uaad fe assay thz glherelline and '
gibterellin~like mibsternces wmas the lettuce hypocotyl testhr-nklEndl
mnd Fareing,l260 =nd Crozlex et &l . 51570). i

|
|

i

#he alr dried chroamtogrars were subjected te sem: chemical
tests, ®here & longitudinal stxip from chroratsgrana was aprayed
with ceriain resgenis to tezt Tor indols cempoundm{Eafford,1955;
Powell 15597, hydraxyl szroups{Swain,1953),reducimg sudbst-.nces and
snine acide{Hunt,1959; Smith,196C),Gibherellina{Jonesgt al.,1963;
Kagawa 2t 21 .,1963) -nd unsaturatad lactomea{ Swain,1353).

I

1

Results
Incressing thloiree cencentrations resuited iz a changz in the I

percentage of geralmatdon of Ameranthuz chleorostachys sseda(figz.l.) |

The perceatage of germimaticz ol ‘he a~3ds reached a marizuw of |

39% at a concentTation of C,Z% thioures., “ncreasing thiourea come—

entrailca «bove that level mesultied in s cecresse in the percentage

of germinatien of the seeds to a very low wvalue of ahout 205 with

7.617 cancentratism. -
Therc was a graduml incresase in the rate af the endogensua

oxyger uptake of anmaranthus shlaraatachys seeds during the firat

Taur haurs of apaking the geeds in water(fig.2). After that, the

rate of oxygea uplake remaimed comatant until the BEEQ hour. Arfter

that time, the rate of exygen uptake started ts increase agaln with

time. When the aeeds were treated with C.zZx thicpreel{lig.2), the

rate ef the oxygen uptake incremseéd by increzsing tizme, Leside the
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disspperrance of the first censtant rate which appearsd in the
untreated meeds between the fourth and the Fifty zeceni hour iue
thioursa treatment, ihe rate of exygenm upieke of ire treeted scedas
was usually higher than the untreate¢ sseds, The rate af carbon
diexlde evelution followed alacat the same trend as that of exygen
uptake (£ig.,3), but ihae respiratery zuotient was not affected as it
was abaut 0.7 in the treated and uniresated geeés.

_The extract of the antreated seeds showed im both the coleeptile
and hypocetyl ftests growth imkibitcr-zenes snly(fig.Lf and 5).The
coleoptile tepta mkowed seven growth inhibiter zomes(k, 0.1-0.2 ,
0.3-C.4 , 0.4-0.5 , G.5-0.6 , 0.6-C.T , 0°7-0.0 #hd 0.9-1.0) aud
the hypacatiyl teats shewed nine growik ixzhivitor 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, 0.6=0.9 and
0.9-1.0). All af these growth inhititor zenes gave e pesitive colaur
reaction with diazotized p-nitro alarine imdicating that these
grewth Inhibitor zones may contain unszaturated lactonea. When
Anarantbus chlorasstachya geeds were tresizd =itn 1,2¥ thisurea,the

grewth inhiblter zomes were reduced In bveth the coleoptile and ihe
hypocotyl testa{fig.4 =.c3)., Fesiies , thre: promotor zonza (R,
0.1-c.2, 0,3-0.4, snd ¢,5-C.5) arrenred in the coleoptile teats.
The seconi end third zones gav~ a positive colour »ezctien with
indele reagents whereas the first zemps zave 2 tesitive soleur resc-
tign in the tegt for the hydroxyl groups. In the hyrocetyl teasts,
the growth inhihitor zonea wers decremszed, and one rromoier zone
{R. 0.5-0.6) appeared, This zene gave a positive colour reection
in-the tégt for hydrexyl groups.

Diecusgion

It wea found that scaking Amsranthus chlorostachvs eceeds in
0.2% thlogzrea far 4B hours resulted in mn increase in tke percentage
of germineiion of the seeds from 57% “c 98»[fig.l).

The Tate of respiretion of Ameranthus zhlercitachya asceds wag

found te page through several cheses during germinatien{fig.? andé 3).
An injtial rapif increase during the First four hours of soaking
the geeds, : platesu vhen it remains constent until the 52EE hour
and 8 second increase., Thig trend o the ratss of oXygen uptake

<

end cerbon dioxide evelution of imarmnthu:z shlersstechys sceads
durlng germination ig gimil:zr to Tm t Treported by Sprags and Yean
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e Tlrzt riz: Inv-he rate of respiratian ip nmet
necasgarily reiateld te geraimatiken 53 such, eni occurs aqually
in s2ais whizh will germines: snl thess walehr =il not [larsr and
Poljakcii-ayhar,1975)., The rise efter the pleteau occurs anly In
geeds which germinate imd 1s clesely essocisted with seedling
grovtn,If geraination 1s trevemwved 1n xo%e *ay, the szcond rise
in respiretiom is ususlly alee preveated,

When imaranthus chlo»emtaskwa geeds were treated with 0.2H

thirures the rete of vespiratdmr Increased with time,(filg.2&3).
The plaetesi whiekh appearel Ir the untreatei soedr betweon the
fourtk mx< --: 5255 nepw of geraln-tlen diseppenred. Beglide the

disenpearazce of thkis platesn, the rate o2 respiraticn of thicurea
treated sesds warg higher ithan the untreated ozes,

The fractisaated extract of Amcrantrug ehlerss ooels
ahoWwed growta iakibiter zomea In tot™ the celec::v ta
hycecr~— . teatalfig.i%3". <hin tn- 2 ' T 2L
thisurea, 4me gmewix imalibiter sens: vere decriacsl o0& Lioth

depandsn® em th:z w2
reparier .7 tzizarss
Lo BT

AL -Liar i

nltscacndriz 1eal-ted o2

1
and Poljiskolf-llavber el tas efiset 3
pherylating agtivity af Zettiuce swed ltochaziria, Thay reporied
tnal thicures stiaulates the 2/0 ratie,

It ie =muggested that thiasures =3y act sn tmaranthuas ahloragtachys

seeds by chzmzimg txe maturs and amount ef tie grovth regulaters
pregent 1n the sezds, Thim change mey affect the respiratery mecha-
nima posaidly wr rapidiy chanselling all »aspiratien in the firac-
t1oa of eaergy yleldimg preceases.

—_———a____ =



— 35

Referances

Crozier,g.,Kuo,C.c.,Durie?.R.c. and Pharis,R.P,: The Biclogical
astivity or 2g &lbberelling 1z S plamt bicassays,
Cand.J.Bot..4S:867 (1970).

Delwdn, R, :P2amt Skysislogv, Ten Featrang Reinkold, Haw York
(1969)0 ST =

Fedz ,H.a. ana Redwen,§ 9 4, . 3
and inkivitors using co
Air-Shemg ,Sci.Bull.,é &

Frankland,B, azg darelng B, 7, .
Lypcootyl STOWLH o 2

255-256(1g¢

“H-.__,___'__

"f.‘_
L arswik test For Yamisae
iles af agme Tgyotien plents,
39¢ (19529,

i3 en
183 »

B,
Hunt 3.5, . Partition samsmat
Scisnce. Boti,o Toai3
anaa,D.P.,Hchill
112637,
Elbnara

ang, .,

anar SIXICATIITRIAY 37 saa 1iiing, 3ot, Zav,
23: 193 lggal,
Smith,:. ::hrjmﬁtcgrfﬂai: 3 qu:tro:::-eL*‘

Helnesenn fedical Jooks wtd.lonian
Spragzg,S.F. ani Yern=,”™, 7. . Pesniratars o
chanzes of g-dtathione and 13gerbi
Peas.J.ixp,Sot. 1i: o nolin3 (le=a:,

Swain,T, :The identification or CoUTe>I- ami welmtasd Tonrounds
by filter paper chno:atcgraphy.zicche:.J.éi:é&iflﬁiiF.

Thompesn,™ ... w3 Tasar,TF, Stimalation pr Zermination o
dermant lattyce geed by sulphu= compounds, Plant Physiol,,
1 2 567-571 (1939).

Ulitzur,5, ans Poljakoff-!ayber,A. ! Oxidetive phogohorylation

in germinating lettuce geeds, J.Exp.Bot.;5:95-100(1953).
Uabreit.W.W.,Burris,R.H. =nd Ttaulfer . F. dMenonetric Techniques,
Burgess Publ.Zp, G.3.a. f1250)




1OOW @
c /
£ 80- ,
o
£
£
A 60-¥
©
[\ 1]
g 40
C
QL
v
E?: 204 ¢
0 0.2 0.4 0.6

Thiourea conc., M

Fig.( 1) Effect of thiourea on the
percentage of germination of

Amaranthus: chlorostachys seeds
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Fig.( 2): Effect of thiourea on the endogenous
oxygen uptake of Amaranthus chigrostachys

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

(e—— treated,+ -=~+untreated.)
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Fig.(4): Coleoptile test for fractionated extracts

-of thiourea

treated and untreated

Amaranthus chlorostachys ss2ds.
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Hypocotyl test for fractionated extracts

of thiourea treated and ‘untreated -
Amaranthus chlorostachys seeds.






