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Introduction

Atmoapheric émissions_of 802 are a mejor pollution
problem, that has been continually growing due to the
inereasing use of fossil fuels "coal and tar" to generate

electricity.

Reguletions have been passed in many countries to
Bet legal limits to 502 emissions. High levels were
permitied within the industrial workplaces. Stokinger
(1972) menticned that, 5 ppm 505, 13 the "justified indu-

8trial limit of 802 emission.

Compliance has been made difficult, due to, the
relatively short supply of "eclean" low sulphur fuels
end the cost of the alternaiive methods of 502 control

(Col2ins 1971, Dunhem et zl., 1974 and dbelson 1975).
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In Egypt, 502 levels are very high when compared
with other parts of the world, In the polluted Abu Zaab .
area (40 km north east Cairo), it ranged from 23 to 12
5 ppm at 50, 500 end 1000 meters away r-- med..vel7? {(Kord
1981).

Kord (1981) found that, trestinps; &i.f:.. & planit
with SO, (5, 10 and 25 ppm) causéd retaruation ol growthe
She found also that, fumigation of Raphaaus bBitivus end
Eruca pative with 5 and 10 ppm sulphur dluxide (>75-laballed
sodium sulphite, specific activity = 53 w©Cifg) for 30 and
60 minutes, increased the sulphur content of the fumigated
plaﬁta.

Fumigation of Yicie faba plants with 5 ppa 8¢, for a
period of 5 hours ceused the induction of 8 highly ajiaifi-
cent percentege of abtnormal F¥Cs/plant. Such effect ino-
reased pteadly with the increase of the gas concentration

and the period of fumigation (Amer et al. 1987.I),

In the present investigation, the cytogenetic effect
of 50, after fumigation of ¥iols fabs plants with different
concentrations of the gas (5 = 30 ppm) for 4 hrs /day X 4
daye has besn studied on the meioaia and pellen viebility,
Such effect has been followed in groups of treated plants

which were 1left to recover for 6 and 12 daye.
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Materiels and Methods

Yiole faba (V, Giza 2) plants, were fumigated for
4 hre/day X 4 successive daye with different concentra~
tions of 80, (5 ~ 60 ppm). Compare Amer et sl. (1987 ~I)
for the detailed method,

A group of the treated plants were left to recover
for 6 and 12'days.

Resulte

Pollen mother cells :

Fumigation of Vicia fabs plants with 5 ppm S0, 4 hra/
day X 4 deys affeocted the inductlon of 26 & abnormal FMCs/
plant. Such percentsge ipncreased to 8 grest extent as the
concentration of the ges wae increased., A high depression
in the percentag§ of abnormal PHCs/plent occurred when the
treated plants were left to recover for 6 and 12 days
(Fig. 1).

The highest percentage of thé Induced &bnormalliies
wag observed in the anaphase atages. The percenfage of
abrormal PMCB in melotic division IT was higher than that
in meiotic diviaion I (Table 1),
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Table (IXI) represents, the differznt types of °
abnormalities observed in the FiCz of ihe planta fumig-
ated with 502 and those which wers lef* +o recover for

6 and 12 days.

Tetrads : '

The percentage of abnormal tetratr r22 8.6 &% after
fumigation with 5 ppm 50,, and reached 61 % after fumige
etlon with 30 ppm of the ges. Such percentege decreased
to B great extent after recovery for 6 end 12 days (Table
I). ¢

¥

The presence of more fhan tetre-grenp of cvills (pen-
tads, hexads and heptads) and dyeds (e.g. Fig. 2) instead,
of the usual tetrads dominated. 1is percentage reasched
20 % and 27 % of the scored tetrads respectively after
funigation ef the plants with 30 ppm 302. Tryads were
observed in a lower frequency, its percentege did not
exceed 6 % of the scored tetrads after fumigation with
the different concentretions of 302. Tetraplold monads
(Syncytes e.gz., Fig. 2) were observed (4 %) only after
fumigation of Vicle faba plents with 30 ppm of the gas,

S . e g W . - e ——————— Y b



Women's Coll. Ann. Rev.
Vol. 15 (1990).

Pollen grains :

The percentage of abnormal PGs was genarally,
much lower than thet of abnomeal tetrads efter fumig-
ation of ¥Vicis faba plants with the differsnt concentr-
ations of S0, (Table I).

The nonvieble FGs end the smell ones were the
domingting types of abnormalities observed after treat-
ment with the different concentrations of the a8, The

~percentage of the smml)l PGs reached 4 & of the scored
PGa after fumigation of the plents with 30 ppm 802.
Tetraploid poller monade (Sypcyte pollen formations
e.8. Fig. 4), pollen dyeds {e.g. Fig. 3) and tryads as
well ap deformed PGe were also observed, but, in a lower

frequency.

Discusgion

Repeated fumigation (4 hrs/day X 4 deys) with the
different concentrations of SO, (5 — 30 ppm) affected
the induction of = high percentage of sbnormal FuCs/
Yiols faba plant, Hapid was the increase in this per-
centage with the Inorease of the gae concentration.
Almost all the FHCs were abpnormal after fumigation
with 20 ppm 502, and some dead PHCs were nﬁéerved in
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the flower buds of the plants fumigated with this com-
centration of 50,,. Thus, a dose about 20 ppm cam be
conzidered as the most tolerable comeentravion Zor

4 hrs/day X 4 deys fumigetion of Vicis faba plante
with 50,.

The ‘percentage of abmorumal faireis wes high, eap-
ecially, after fumigation of the plants with the higher
concentrations of 802, and wsa proporticual to ths gen

concentration.

More than tetra-group of cells was the donimand
type of abnormalities cbeerved in this stege after Tumig-
ation with 5 ppm 302. Suoh eggregates of cells may zesult
frem multipoler telophase II cells am Amer and Farah (1976)
suggested 1n thelr atudy on the effect of the cerbamate

pesticides” IEC; " Rogoxr” and"Duphar®on Vicia faba planta.

The dipleid dyads, unequal dyads and tryndas, seemed
to be formed 28 & result of the observed irregular distri-

bution of the chromoesomes in the different meiotic siages,

Small pollen grains seemed to be formad as & result
of the induction of multipolar or unequal distribution
of the chromgsomes. Syncyte pollen formation seemed to

be formed ap a remult of the mbasence cytokinesis.
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Sudharshan end Jagedishchendra (1981) reported on the
.oceurrence of syncyte formation and other meiotic irre-
‘gutarities .during microsporogenesis 1n a wild populetion

of ‘Oymbopogan .canesius (Pogceane). HontezumaxDe.Garvalho

(1973) 1o Hieetudy on the effect of nitrous oxide (N,0)

on meiosis bf Tradescentia peludosg reported that, nitrous

oxlide under pressure inhibited the wmeiotic spindle and
igave ripe o resftitution nuclei (C-intérphase)., When
* guch cells were allowed to recover, they entered ln the
'+ 2pd: division 'of meioefm and the spindle wes reformed

sgaein, BSuch ocells would form diploid pollen dyeds.

s 5« It +le worthy to mention that, a much higher perceat-
.« age 6f ebnormel : PMCe; tetrads and nonviable PGs wes

observed in the plents fumigated with S0, for 4 hrs/dey

T 4 days then that observed in the plants fumigated with

50, for 5 hrs (Amer et al. 1987-I). Such effect mey be

ettributed to the greater ability to take up SO, displayed

by young leaves {Surrounding the flower buds) then mature

.+ or senescent leaves (Guderian 1970).

Yicle fabe plents fumigeted with SO, did not recover
after 12 days, A statisticelly slgnificent percentage of
abnormal FMCe and nonvimble PGa/plant was still observed,
even, in the plents fumigated with the lowest concentra-

-

tion of SO2 {5 ppm). In this concern it {s worthy to.
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mention that, after daily exposure of the groeoiy Euly us
oxidese~deficient rats to 10 and 30 ppm 50, for 6 hfde

93 daye, the testes of the rats wert ..roxraly nivephic :
end devoid of spermatogenic sells. T e < Lo avifiuaoe
for recovery 4 wk following the termif«*isu cf GEPCIRDE
(Gunoison et a1, 1987).

Taking chromospme‘fragmentatiom as tk: eriterliom for
mutagenic potential, it was found thnt, ths percentegc
of PLECs with frepments increesed progroazively wlth tha
ineresse of 502 concentration (Fig, 5).

It is evident from ihis study that, repsating czpo-
sure to different concentrations of the epzizca exr pollue
tant 50, caused aedverse gemetic hazards for Ticie Lube
Plants, The gas may cause hazardous effeots for other
cultivated plents, So, arise the nced, for more developed
not expensive methods for 802 emission conrol, for the
protection of the genetic information from a mutagen

contaminating the biosphere.

Summary

In the present investigation, the cytogenetic effect
of fumigation of Vicias faba plants for 4 hra/day X 4 days
with different concentrations of 50, (5-30 ppm), has been
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studied on the meiopis apnd pollen vimbility. Such effect
hes been followed in groupe of treated plants which were
left to recover for 6 and 12 days.

' Repeaté& fﬁmigation (4 hrafday X 4 days} with the
different comcentrations of 502.(5 - 30 ppm) affected
the inductiqn of s high percentege of ebnormel FiCs/
!ig;é_;éhg_plaht.. The highaat percentage of the induced
abnormelities was observed in the anaphase ateges. The
percéﬁtage ofjébnormal PMCs in meiotlc division II wﬁs

higher than thet in meiotic division I,

The percentege of mbnormal tetrads was high, especi-
elly after fumlgetion of the plents with the higher con-
" centrations of S0,. The presence of more than tetra-
gr'ou.p of cells (pentadé, hexeds and heptada) and dyeds
instead of the usual tetrads demlinated.

The percehtage of abnormel PGs was generally, much
lower ithen that of abaormel tetrads after fumigation of
tke plante with the different concentrations of 502. The

nonviehle PGs end the small ones dominated,

Yicie fabe plants fumigated with 5-30 ppm 50, for
4 brs/day X 4 days did not recover after 12 days, A
statiatically eignificant pércentage of abnormal PiCs

-301-




Woemen's Coll, Ann. Rev.
Yol. 15 (1990},

and nonviable PGs/plant was st1ll aboerved, even, in
the plants funigated with the lowest exmratration {5
Ppm’ -

Taking chromomome fragmentetion as ¢4 triisrion
for mutagenie potential, it wes foupd ooty tee pLroont-
8ge of FPNCs with fragmente incresnes progsensivaly with

the iperesse of 302 concentration,
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Table I ; Parcantage of abnormal PHCa, tetrads and nonviebla PGa/plant, after fumigstion with diffarent
concentrationa of mom for 4 hrs/day X 4 days and recovery for & period of 6 and 12 days,

Cono. Period wmnm Tetirads L PGo
of % abn, Abn.PGa
(ppm) recovery Scorad Soored % Scored Z ”
o, Mean + 8.E,
30 - 3665 89.51  93.02 1500 60,53 18000  11.66  6.917 + 0.820"%
6 days 3595 25.26 33.14 1800 8.33 6000 3,09  3.583 + 0.300™%
12 daye 4345 10.40 14,02 2400 2.29 6000 1,43 1,400 + 0,245%
20 - 7290 59490 71,10 3100 40.29 12000 7.29 4,383 + 0.520™*
6 days 4370 16.71 22,78 2400 3.75 6000 1.24 2,333 + 0.247"%
12 deys 5750 6.45 9.26 2400 1,67 6000 0.69 0.983 + 0,079 _
L 1]
10 - 5350 16,39 42,68 3460 21.67 12000 4.47  1.883 + 0,260°%
6 days 6050 9,20 16,61 2400 1.67 6000 0.77 0.900 + 0,155
12 days 5355 4.03 5.13 2400 0.71 6000 0.25  0.417 + 0.060™
5 - 4932 26,96 26,25 2250 8,58 6000 1.70 0.683 + 0.100™*
6 days 5800 5,56 . 9.44 2400 0.33 6000 0.35 0.366 + 0.049™*
12 days 5260 2,15 2,31 . 2400 0,08 6000 0.17 0,133 + 0,032**
Conts = 4390 1.17 2,86 . 2400 1.04 6000 0.57 0.100 + 0,040
6 days . 4580 0.66 1.30 2400 0,08 6000 0,07 0.083 + 0.017
12 days 4040 0.42 0.65 2400 - 6000 0.02 0,050 + 0,022

xﬁ.m»nuﬂﬂpnmbd from contrel at 0.01 lavel (t-teat).

a T
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Table IT 1 Humber PE- peroentage of tha oocurring abnormnlities in the melones of ¥iois fsbs plants, after fumigaticn
with different comoentraticns of S50, for 4 hra/day I 4 daye and rocovory for a pericd of 6 and 12 daya,

[} . - v

i 3

bopnﬂ_.qn no nu.c nizber of abhormal Hﬂnc

Pardicd.
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n Cono, Ho, aba, f of the different typos of aba. : . € of PuCs
. very (ppu)  PuC " Brid - e with mul-
reco - : Rotard. Unequal Lulti. Tetra- Mioro~ tipls type
8tiok, Brid. Desp. Frag, vwith Dint, ; . -
. ﬂwﬂm . Bap. ‘didt. pelexry ploid. Lag. oL of ‘aba,
- 30 3363 16,09 10,35 4.67 - 15.79- 5.53 um_,uum 0.56 2,85 9.76 0.09 17.54.0.18 15,97
20 4959 7.06 12,16 1.65 .15.11 2.44 _ 29.54. 0,54 5,71 16.94  0.24 24,54 0,48 13.79
10 2109 18.07 10,34 0.3) 18,40 2.28 12,00  0.66 7.35 16.83 - 29,30 0.96 14.53
5 110 B.18 18,86 - 17,41 3.45 B.14° 0,95 2,97 18.56 -  26.13 0,87 5.66
6 days 30 1046 8.90 18.08 2,58  9.56,11,17 11.86  0.76 1.82 24,75 - 19.43 = 8.26
20 846 8,37 1B.08 2.74 10,74 11.00 12.40  0.57 1.65 20.09 - 24.02 = 9.09
10 T64 10,77 14.02 3.25  9.50 7,05 16,47 0.6} 2.46 19,40 - 25.90 = 9.09
5 L)1 4,58 27.59 0.84 9.15 5,38 7.0 - S 2.2 15,07 -~ 35,26 - To4l
12 daya 30 533 14.07 27.33 = 751 432 T7.69 - 0.75  25.3) - 20,26 = 6.54 -
20 455 13.41 24,18 - 4,62 7.69 8,79 - 2.42° 22,20 - 2l.98 ~ 4.76
10 240 14,58 23.715 -~ 5.00 4,17  5.42 - 2.92 28,33 = 28,33 = 11.50
5 117 5,98 34,19 - T.69 4.27 1.71 - - 17.09 - 35,90 - 6,45

M Ths sua of ths percentageo of the different typos of aboormalities is oore than 10Q, because the FUCa whioh have
more than ons type of abnormalities was recorded under .Euono typae in the same time,
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Percehlage of abnormal PMCs 7 plant
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Fig. 1 : Percentage of abnormat PMLs/ Yicia faba plant, after fumigation
with differenl concentrations of S0, for 4 hrs/dsyX 4 days and
recovery for 6 and 12 days.
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Figev2-4 : Dyad conmisting of two equal cells (left) and
other cohsisting of two unequel cells (right)
and tetreploid monad {Syncyte formation) below
(Figz. 2) pollen dyad (Fig. 3) and tetraploid
pellen monad (§yncyte pollen formation, Fig.4),
after fumigation of Yicia fabms plents with:10 ppm
(Fig. 2) and 30 ppm (Pigs. 3 apd 4) 50, for 4 hrs/
day I 4 daye.
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Percentage of PMCs with fragmenls/ plant

| ! L ! 1 ]

Q E] 10 15 20 25 30
505 concentralion {ppm)

Fig. 5 = Percenlage of the atnormal PMcs with fragments/Yicia faha
' plant, after fumigation wilh different concenlrations of S02
for 4 hrs /day X 4 days .

4
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Legends

Fig. 1 1 Percentage of abnormal PMCe/¥icia feba plant
efter fumigation for 4 hra/dey X 4 days with
different concentrations of 502 and recovery
for 6 end 12 days,.

Figs.2-4: Dyad consisting of two equal cells {(left) and
other copsisting of two unequel cells (right)
and tetraplold monsd (Syncyte formation) below :
(Fig. 2) pollen dyad (Fig. 3) and tetraplold.
pollen moned {Syncyte pollen formation, Fig. 4);
after fumigatlion of Vitia fabe plants with:10 ppm
(Pig. 2) and 30 ppm (Fige. 3 and 4) S50, for 4 hra/
day X 4 dayse.

Fig. 5 : Percentege of the mbnormel PMCe with fragments/
Vicia faba plant, after fumigation for 4 hra/day
X 4 deys with different concentrations of 302.
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