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LntToauction

Atmospheric enissions.0f 50 are a maor pollut1on
problem, that has been continually gror1ng due to the

inoreas1ng use of fossil fuels "coal and tar" t0 enerate ع

electricity.

Re ulAtions ع Have been passed 1n cany, countr1es to

set legAl l1m1ts to .emisslons و50 H1gh levels were

pemmi tted within the industrial workplAces. Stok±nger

(1972) mentioned that, 5 Pp 50,, 1A the 3ustified ­nau ذ

atrial 14mit f 50, emission.

Conpllence has been nade difflcuilt, due to, the

relnt±vely short supply 0f "cleAan" 1ow sulphur fuels

and the cost of the alternative me thods o£ S0 €0ntrol

(CoL11ne 1972, Dunط am et anA ,.لع21974 Abelson 1975).
 د د
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redد lerels ar very hiEh when eompو Bgypt, S0صك 

w1th other parta of the rorld. Ln tie polluted Abu 2aa  ا ء

a eaج (40 nortb ط eAAt Garo), 1t nam :dه fr2٥ د] to2- .  د

5 pp» at 50, 500 ndه 1000 meters awe :-- ١c 0،9l; {Kord

1981).

Rond (198l) found thet, treet1صG 44-£:  ة.،د اأصخ:ج

itb S010,5)ر and 25 pp») auAed ه retarAtion c ،tE« م عق

She founa also tAat, fum4Eetlon eاPPLAn ه4 Eztعuه لاa d
 سي

Bruce Aet±ve «itb 5 ndه 10 pp ulpbur ه d40لأع dو (s1aba11edي 

sodium sulph1te, Bpecific aet171ty (c01g ء53 for 30 and

creaeed the sulpbur eonteni of tbe fum4gatedصذ ,utes60 صثه

plants.

Fun4gAtion of yeعلإ ±ebg plants «itb 5 pج > S4٤ و٤r  ا، ، م٦

perlod of 5 hourA eeuAed the 1nduetion of A AiEhlg si.4مق fز ­

cمa t percentege of abnoral RCs/plant. Such effeat 1n٥­

reased Bteadly w1tb the 1ncrease of the as ع concentration

and the peroa af fتهu Getlon ( A erه et al٠ 1987-I)٠
 د ي

In the preeent 1nreBtigAt±on, tbe cytogenetio effect

or 50, A terع f1هu Get1on 0f ygg ebg ع plAts Fitb d1fferent
»،

concentratioمn of the gaA (5-30 ppm) for 4 hrs،/day I 4

d eم has been studled on tha Meloa1s anA pollen vlebll1ty.

Sucb effeet been مملا followed 1n oups± ع of treated plants

wbieb were 16ft to recover for 6 ndد 12 daye.
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Ater41al8 and Me thodsلا 

21o±e ±Ebg (7. 01aa 2) plantA, Fee ±um1eated for،

4 hrA/dAy I 4 aucceAA1ve daye Rith d1rferent concentra-
tioفد of 50, (5-60 ppm). Goapare Amer et1987).1ص -I)

 د

for the deta1led me thod.

oup of the treated plants were left to recdverط عع 

for 6 and l2 days.

Resulteد 

Pollen mD' e' 2A  .>اhا-دمتحت tق19ع ة د

4uN gationم £ ه ygلإ g sbg ع plents 14tA 5 ppm S04و Hra/
»

day I4 days affeoted the 1nduct1on o£ 26 % abnorAl FCe/

plant. 5uch percentege inreased to a GreAt eztent as tHe

concentratlon of the .gaa wa1ه ncreaAed. A bigb depresa1on

the percentage o£ abnorEal RCA/plant occurred when theمد 

treated plnts mere laft to rec0rer for 6 and l2 day8

(F4¢. 1).

The h1ghest percentage of the 1ndyced 4bnomaAl1ties

wدs obsared in the anaphase stages. The percentage of

abroral RCe n ذ ae10tic d1v1A10on II waa h1gher than that

(، d1v1eion I (TAble Ime10tiمد٥ 
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Table (IE) represent, the different types 0f

abnorMalities observed in the RICs ٥f 4he plants funig­

ated with S0ر and those which were lef +o recover for

6 and l2 days.

Tetrads

The percentAge of abzoraa3 te+±583 e5 9,5 % Af4er

fuصiga t1on w1th 5 ppu and و,80 reached 6l % After £umig­

atlon v1th 30 ppa of the ge6. Such ercerteae ج decreAsed

t٥ A great extent after recovery for6 end l2 dayA (Teb2e

I).

The preBence of more than tetrs-2ج cYp of r:lls (pe  س-د

tads, hexAds and Heptads) and dyads (e.G. Fig. 2) instead,

of the wsuAl tetrads dominated. ItA percentage reaoHed

20 $ end 27 % of the scored tetrads respect1vely aftar

uf tgationم of the plants vith 30 ppm S0م . Tryads 17ere

observed in a 1ower frequency, its percentage d1d not

exceed 6 % of the scored tetrads after fumigAtion with

the different' concentretions of . و50 Tetraplold coaads

(Syncy tes e.ج . Fig. 2) were observed (4 %) only after

fun1gation of V1c1e fAbg plents ith 30 ppm of the gas.
 ا
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PollenعلاerR :

The percentAge of abnomAl PCA ,genarally هد»

much lorer tصAh that of AbnomAl tetrads after fuصig­

at1on of Y1g4g febg plants w4th the d1ffarent conoentr­

at±one of S0, (%able I).

The nonviable PGA end the smell one rere the

doainAt1ng typeA of abnomAlites obBErred after treat­

ment Rith tbe d1fferent ooncentrationA ٥± th . صدع The

percentAge of the euAll PGe reached 4 $ or the 8cored

PCs after fum1eet4on of the plEnta w±th 30 pp . و80

Tetraplo1d polleE ronads (Sgncyte pollen foraations

e٠£٠ F4g.4), pollen dyeds (e.g. Fig.3) trgads قصه as

sell de±omed هد PGe wexe alo obserred, but, i Aح l0%er

requeد cy.

D±Acus1on»ا 

Repeated fuهigat1on (4 hrA/ة Ay I4 dee) with tha

pp») affected30-5)و of 1fferent هد80 concentrAtloة 

the 1nduct1.on of E h1طع pereentAge of abnomAl RCA/

Y{o1 Abg و ع plant. Rapid was the increaAe in this per­
 ا« ،

eentAge rith the 1noreaAe of the gas concentrAtlonم 

AمL oAt all tbe RC were abnomAl After fuciغ etlon

m1th 30 pp S0ور and Aoae dead PWCs were bserved ه n ذ
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the flaRer buds of the plenta fun4geted w1tb thls cos

centration of ,Thus هو50 a doae abou4 2o pصp can b

conaldered as the aost tolerable conUeatnavlon 35z

4 hrA/ةAy ٤4 deye 1u get1onه4 of yلإ cلإ g gbg ي plante
 ا سجى

٤tA .و s0م 

Tbe 'pemcentage of absor4:¥مص2 ش mes h4gb, e8p-

ec1allg Arter f1هu gAt1on ٥f the plants rztb ths b4Ehe٤
eoncentrat1onA of and وي80 sas proport±oشAu to tbs gen
eoncentrat1onم 

Lore tHصn tetrA-عroup 0f eella waA tbe oدiعant

tppe 0f abnomaAl1 ties obBerred 1n His ataga ،a4ter 1uig­

at1on ٣1tb 5 ppm uob .و05 GrogAtea ه of celيم مثM aeoult

from mult1polar telophAae II ceمتق aA Amer ( ط(Para1976 همه

a عهws هصددجههt ء the erreetه r atudsد uereote4 4n theه 
pe8tieides' IPC, Rogor and''Dupط ar' on ygg gbe ع plantE,

$،

Tbe d1plold dyada, uلصuوصص dyedم and tryads, AeeMed

to be fomed e هه result of tbe obsemved 4rregular d4strf­

butlon of the chromosoRes nذ ths dلfferent aeiotic stageg.

Sمصll pollen grمnئa seemed to be foad a reeult م ه

of the 1nductlon of mult1polar o unequal d1strbutioa

٥f tbe chromosomes. Synoyte pollen foraAtlon Aeemad to

be foraed a مص reeult of the abaence cytoklneA1s

-298-
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SuahAreban and JagediBhchandra (l98l) reported on the

.occurrence of.6yncyte fomAtion ann otber me1otlo 1rre­

icroaporogenesia 1n A Rild populet1onه ulr1tleA ،dur1ngع 

of .bDPOEaR .ggeeug (PoeeeAe)٠ ontezuهAsPe ،Carvalho
«

(1de (K,0ه ±ه tudy on the ettect o3.n4trou(1973)1ع فيع فنن
on meioBle bf grgdeEeent1و peludoEe reportedthAt, n4trous
،

oxde under preAsure 1nhlbited the weiot1c apلا dle and

:gA٢e riBe 4to eefitutionذ. nucle± (C-iص terpBase), hen

llored to recover, they entered 1n theص uch cells mere٣ م

• 2gd. d1rlsion :df Me±oAfe and the splصdle wes reftorded،

a&a4nم Such oellA would 1or diplo1d pollen dyedA.

-gher pereentك Tt04A worthy to mention that, a much Hد· .د 

age 6f ebnoraal : RLCa; tetrads and nonriable PGs Res،ة 

4or 4 Hrs/dayر iEated «ith he ه50 planta fuفلا bsemseaه 
I 4 daye then thnt- obaerrea 1n the plAnts fumlgetea m1th

S0) 4or 5 hrs (Aer E± g1. 1987I). Sucb etreet rey be
 ، د د

ettدibuted to the reater abllity to take up S0و displeyed

by yoصu E leares (Surroundlng the flower buds) then atureه

(,or BenEecent learee (Guderian . ه1970

y1e1e gbe ج plants fum1geted wltb S0 d4d not recover
« ن

after l2 day6. A 8tatist1call a1gn4flcant percentage o3

abnormAl RCe ndف nonriable P@Aplant was st1ll obBerred,

even n و ذ the plants fum1gAted r1th the loxeAt concentra­

t1٥n of 50, {5 pp»). In th4a coneern 1٤ ±A worthy to,
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ment±on that, after da1ly ezpoaue f tha gxaqg €U}٤ 4 '0
4or ءة& pp و6 1dese-4ef1c1ent فمه8030 rets to loه± 

99 dAyB, the teAtes of tbs ratA eR 3a32.$ @6rop!iit '

and devo1d f ه ApemaAtogenie aella. avi.±aAoe 2؟:٤ ث،+ نط

for 2ecovery 4 wk following the temia%4a٤ € €4pcawn5

(Gلصصu son et l. 1987),

tk= &riter1on fosق asد aking chromospme fragpentAtLo؟ 

mutagenic potent1al1و t mas fouصA tHAt, hs ؟ percentagc

o4 PLCs r1tb fregaentA nereaaedذ progzeaairclg tb م1 t5ي 

1ncrease of 60, concentrat±on (P4g. 5}.

It 1a evident fro» thfs study thAt, repcatiصg epو -

sure to 4d fementع conoentrAtlonA of tbe oczca e±s u شلآ،;ج

tant cauAed و80 adverse genet1e heaArds for rg$  وb و ي:ع
 ي يمي

plants Tمh gas Ayه cause hAzardouA effeots for other

cult4.vated plenta. 8o, ar1ee tbe need, 1or wore dereloped

not e±penA1re aetbods for 80, eMle81on coصrol, for the

protection o4 the Genetlc fomAtiunص1 fro» A mutAgen

contaهlnAting the blosphere.

 لإتمساق

In the present ,i reetlgatlonص the cytogene tic efrect

o4 fun1gat1on of 3yg ebe ولا ع plants ,fo 4 hra/day I 4 dayAج ، ، 

٣1th d1fferent cد centratlons of 50, (5-30 ppm), hهa been
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studied on the meioeie and pollen vlab1l1ty. Such effect

s been folloRed ± GroupE of treated plantA which Rereمط 

1ef٤ t٥ recover for 6 and 12 dAy8٠

Repeeted fu1getion (4 Hra/day I4 dayA) r1th the

a1frerent conoentratioهn o4 S0, (5-30 pp») affeeted

the 1duet1on of a h1Eb percentege of Abnormصl RCa]

Y1c A لإ ±ebg plent. The h4ghest pereentage ot the 1ndueed
 ،د

abnoruellt4es ReA obserred 1n the anApbaee ategeA. The

percentage 04 abnormal RCA 1n meiot4e d1r1sion II Fae
hحعher than thet 1n aeiatic d1rision I  م

Tbe percentege o± abnomoal tetreds mas high, espeei­

-get1on of the plEnts w1th the h1Eher conلم atter fuهllلا 

eentretloهn of S0و . The preaence of more thAn tetra­

group of cell (pentads, bexeda and hepads) and dyads

.ns tead of the ueuAl tetradA domlnatedذ 

The pereentAee 0f abnomaAl PGs wAs ,enerAlly ع much

1oFer tban tHAt 0f abnomual tetrads after fum1gation of

tAe plants rith tbe d1fferent concentrAtionA of 50. he

nonv1eble PGs d صه the small. oneA doAlnAted٠

yلإ e abe لا ع plante fu1ه &atea w1th 5-30 pp» 50, 4or،

.ay I 4 daye d4d not reeover after l2 days/ة re4 ط

stat1atlcally f±1cantصg1 ه1 pereentage of abnorwal PLCs
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£st42l ah8erve&, evsuو d nonriable FCs/plant weصم 
the plAnte furigeted with the 2oReat ccr5٦atnat5)٤ ه
Pp»).

2ak1ng chroaoEome frمga entetion e CTiv±:ion م ذ!؟

±or rtegenlc ه potential, 1t er fouE8ه '. ،ti t eث 3: £an٤­

aituي ed pragreasSva2ع e 0f PCE r1th fregents 1ncreeهم 
the 1norease of ,concentmet4on ر50
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P1g. 4

P1ge«'2-4 Dyad conA1ating of tR6 equal celle (left) and
(ther con61stlng of two wnequel celle (rightه 

and tetreploid aonad (Syncyte fomation) belo٣
(F1g. 2) p01len dyad (F±g، 3) and tetraplo4d
pollen Monad (syncyte pollen foraatlon, Rlg04),
after fمu gat1on o£ ye1g Abe ع plente w1th:l0 pp»

 ن

(1g. 2) a dح 30 pp» (F4gA. 3 or همه4)4,50 4 h6ح /
day I4 day6  ه
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±eEenقe

31g، 1 ٤ Rercentage of AbnoraAl PWCs/yلإ g14و ebA Plantد ، 

arter f1هu gAtlon for 4 HrA/day I 4 daye w1th
dfrerent cncentratioas of and و50 reeorery
for 6 and 12 day8.

31gs.2-4 Dyad coهn iAting o two equAl celle (left) And
other con1ه st1ng of tIo unequal celle (r4ght)
and tetrapl01d monad (Syncyte foration) belo# '
(F1g. 2) pollen dyaa (Fig. 3) anق tetraplo4d،
p01len monAd (Syncyte pollen fomatlon, Fig. 4);
after fuMlgatlon of yلا E1 Abe و ج plant w1th:l0 ppm

 ا،

(Fig. 2) Aهص 30 pp» (31E3ة. and4) 50, 4or 4 hr6/
dayI 4 daye.

Fig.5 : PercentAge of the abnomصl PCa m1th fragaentA/
yلالإ e 4Abe plant, after fu4gation ±or 4 hra/dكA 
»،
I 4 deys «ith different concentrationA of 0٠
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