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ABSTRACT

Experiments were carried out in laboratory and field to estimate the cytotoxic
effects of two synthetic and two bio-fungicides on parents, F) and FY faba bean
plants. Lab. experiments showed that both synthetic inorganic and bio-fungicides
have a lethal effect on all seeds so the recovery treatments were applied to study their
effects on mitotic behaviour of Vicia faba parent and their FY and FY plants. Data
showed that mitotic index (MI) values of treated plants (seeds) were significantly
lower than those of control plants. Seeds treated with ¢ gm/L Dithane at Y h
exhibited a low value of MI (£.AY%) while that value of seeds treated with Rizolex
(Ygm/L at Y ¢ h) was the lowest one (¥.7°%). The MI of the treatments of Blight Stop
(V.e7 at Y¢h) and Clean Root () +7 at Y ¢h) were the lowest values (V.1A% and 1.4°%
respectively). Values of Ml of F) seeds exhibited slight increasing than those of the
parent treatments of both synthetic and bio-fungicides.

On the other hand, It was clearly observed that the treated plants exhibited
significant total percentage of chromosomal aberrations (except treatments of “h at
the lower two concentrations of both Dithane and Rizolex). The treatment of Dithane
at Y Yh with the three concentrations induced the significant and highest percentage
value of chromosomal aberrations () 9.Y%and Y%.A%) when compared with that of
control plants. There was no significant increase in the percentages of total
chromosomal abnormalities among the two bio-fungicides (Blight Stop and Clean
Root) and that of the control. The values of total abnormal cells of F) and FY
exhibited highly decrease than those of the parent treatments (both synthetic and bio-
fungicides). There were no significant differences between treated and control plants
in chiasma frequency/cell for all used fungicides. The treated parent plants with
synthetic fungicides (Diathane and Rizolex) have a significant proportion of abnormal
pollen mother cells (Y+.+)7 and )-.-%7%, respectively) than those of control and
treated plants with bio-fungicides and there was a significant difference of the total
abnormal (PMCs) in F) plants between synthetic fungicides Dithane and Rizolex
(A.VAZ and V.Y £7 respectively) and that of the control (Y.2£%), on contrast there
was no significant effects in the percentage of total abnormal (PMCs) between bio-
fungicides Blight Stop and Clean Root (°.£9¢7 and Y.2AV7 respectively) and control
plants. From the cytogentical point of view, results suggested that the use of bio-
fungicides as an alternative agricultural material in spite of the synthetic pesticides
may be more safety.

INTRODUCTION

Higher plants provided a useful genetic system for screening and monitoring
environmental pollutants. Mutagenic activity of chemicals has been analyzed with

different plant systems such as Allium cepa, Vicia faba, Arabidopsis thaliana and
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Hordeum vulgare. Chromosomal aberration assays, mutation assays and cytogenetic
tests were performed in these plant systems (Conte, et al., Y34A; Menke, et al., Y+ +)
and Zaka, et al., Y+ Y). Pesticides are agrochemicals which used for protecting plants
in all growth stages of plants. The mutagenic and teratogenic effects of the pesticides

on human gene pool were tested by Grant, (Y3V+ and Y4V))

The cytological and genetical effect of Dithane fungicides on onion (Allium
cepa) were analysed by Mann (Y4VVY). Most of treated onion displayed abnormal
chromosome behaviour. The abnormalities comprised stickiness, heteromorphic
bivalents, bridges (with and without fragments) and micronuclei. Furthermore, in a
few pollen mother cells, univalent and segregation errors were also observed by Mann
(Y4VvY). Similar types of abnormalities were also observed in Vicia faba and
Gossypzum barbadense with the carbamate insecticide after treatment with organo-

phosphorus insecticides (Amer and Farah, Y4V¢; YaAY and Y 3A0),

The treatment of wheat grains with Sevin was done by Halwanker and patil
(Y4AY) and induced mitotic abnormalities (chromosome breakage and laggards). Yi
and Meng (Y++Y) reported that bisulfite-sulfite solution induced mitotic delay and
decreased the mitotic index in Vicia faba and Allium cepa roots and increase the rate
of chromosomal abnormalities. Wang at el (Y+«+1) reported that herbicide
amiprophose-methyl (APM) induced metaphase synchronization division cells,

multipolar, bridges, fragments and micronuclei in root meristem of rye and maize.

Amer, et al (Y34AY) found that spraying Vicia faba plants with cypermethrin
solution induced a significant percentage of abnormal PMCs/plant after spraying the

plants at flowering stage.

In the present work the study of cytogenetic effects of synthetic (inorganic)
pesticides (Dithane M-¢°¢ & Rizolex T-°:7%Z) in comparison with those of bio-

fungicides (Blight Stop & Clean Root) was carried out on faba bean plants.

MATERIAL AND METHODS

This study was carried out in Department of Genetics, Faculty of Agriculture,
Minia University in order to determine the cytotoxic effects of two different groups of

agro-chemicals, which used as fungicides on Vicia faba. The first group is composed
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of two synthetic fungicides (Dithane M-£¢ & Rizolex-T ©+7) while the second one
contained two bio-fungicides (Blight Stop derived from Trichoderma harzianum &

Clean Root derived from Bacillus subtilis).
V-LAB EXPERIMENTS

Seeds of pure strain of Vicia faba (v.Masr)) were kindly obtained from the Crop
Research Institute, Agriculture Research Center (ARC), Giza, Egypt. The dry seeds
were washed and soaked for Y¢ h in a tap water. The germination was carried out at
Y+« C%in the dark. After two days, when the roots grew to ).c-Y Cm long, treatments
with distilled water as a control and three concentrations of each fungicide reagents

were applied as a recovery experiments.
a- Synthetic fungicides

The chemical structure and concentrations of the inorganic (synthetic) fungicides

is as fallow:-

V-Dithane M-¢¢; chemical formula [Manganese Ethylenebis (dithiocarbamate)
polymeric complex with zinc salt]. It was applied with three concentrations, (), Y.°
and ¢ gram /Litter D.W).

Y-Rizolex-T ©+7; chemical formula is Tolclofos methyl: +, ¥, T dichloro-p-toly -,
dimethyl phosphorothioate and Thiram : tetra methyl thiuram disulfide and used with

three concentrations, (Y, ¥ and egram /Litter D.W).
b- Organic Bio-fungicides.

V-Blight Stop is a culture filtrate from (Trichoderma harzianum) was used with
concentrations +.°, Y and ).°7% in D.W. (v/v)

Y-Clean Root is a culture filtrate from (Bacillus subtilis), and used with concentrations
° Y+and ‘e’ in D.W. (V/V)

These bio-fungicides were prepared in the Central Lab of Organic Agriculture,
Agriculture Research Center (ARC) according to the method of Brain and Hemming
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(Y4¢2) and Dowson (Y4eVY) and the modified method of Abd-El-Moity and Shatla
YAAY,

Aceto-carmin squashed preparations were made from the treated fixed roots
of at least © plants of parent, F) and FY plants in randomized complete design. At
least A+« + cells were examined for each treatment (consisting of three seedlings).The
all mitotic measurements were taken on parent, F) and FY plants. The mitotic index
was calculated as the percentage of dividing cells to the total number of cells
examined. The frequency of each mitotic phase was calculated as the percentage of
cells in that stage to the total number of dividing cells. The same slides were analyzed
for the percentage and types of the chromosomal abnormalities in cells at each mitotic
phase as well as non-dividing cells. The analysis of variances was made according to

Gomes and Gomes (Y4A£) and MSTAT program (Version £) was applied.
Y-FIELD EXPERIMENT (SEASON Y+ +13-Y. V)

The concentrations and methods of pesticide treatments in field experiment
were carried out according to the recommendations of Egyptian Ministry of
agriculture (Y- +¢-Y+«+2), The treatments were distributed in plots in Randomized
Complete Block Design (RCBD). The flowering buds of the plants were gathered and
fixed in a fresh fixative solution of ethanol / glacial acetic acid ¥: Y (v/ V).

Cytological preparations of PMCs were made using the Aceto-carmine smear
methods. At least 4+« dividing cells were examined and chromosomal abnormalities
in both first and second meiotic divisions were scored. The rest of plants were
allowed to produce seeds. Cytological data of F) seeds were obtained from the above
described methods. The data were statically analyzed (in RCBD) using MSTAT

program (Version ¢).
Y-FIELD EXPERIMENT (SEASON Y+« :V-Y..A)

F) seeds were cultivated and the flowering buds were taken from them to
make F) meiotic analysis. The F) plants were not treated with any pesticides. The FY
seeds were a successfully taken to carry out the mitotic analysis of them in order to

study the genetical transmission of mitotic aberrations.
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RESULTS

‘- LABORATORY EXPERIMENT

The laboratory experiment was carried out to estimate the cytotoxic effects of
two synthetic and two bio-fungicides on parents, FY and FY faba bean plants. Mitotic
index and mitotic irregularities were measured for three concentrations of each
fungicide. The control measurements were taken from the plants treated with water.
V). THE MITOTIC INDEX (MI)
V). Y. Ml in the parent seeds

Data in table (1) showed that MI values of almost all plants (seeds) treated

with the three different concentrations of Dithane and Rizolex fungicides at different
exposuring times were significantly lower than those of control plants. Seeds treated
with ¢ gm/L Dithane at 'Y h exhibited the lowest value of MI (£.AY%) while seeds
treated with Rizolex (Ygm/L at Y¢ h) have the lowest one (¥.1°%). The prophase
index was not affected by treatment of any of the studied synthetic fungicides. The
metaphase index was also not affected by these treatments except those of Dithane
¢gm/L at YYh (Y1.97%) and Rizolex Ygm/L at YYh (YY.Y°%). The ana-telophase
index values were insignificantly affected with treatments of both Dithane and
Rizolex (except those of Rizolex with Yand ¥ gm at Y Yh).

Data in table (¥) showed the mitotic index values of treated parent seeds with
three concentrations of two bio-fungicides (Blight Stop and Clean Root) at three
exposuring times. In general, most treatments exhibited MI values that were
significantly lower than that of control. The M1 of the treatments of Blight Stop (.27
at Y¢h) and Clean Root ()+7 at Y¢h) were the lowest values (V.1A% and 1.9°%
respectively). There were no significant effects of any concentration at any
exposuring time of these bio-fungicides on the percentages of the mitotic phases

(prophase, metaphase and ana-telophase).
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Table ()): Mitotic index obtained from treatments with three concentrations
of two inorganic pesticides on faba been parent plants.
. ozl Ana. &
Treatments Time Conc. No. of Prophase Metaphase Telophase MI
cells
Control ) Yyvesd over | YAYY YV.V. V5.9
\g /L AY €] IAUR A YY) Y.eq )Y
| Yyog/L Ay o1 VY V110 Yi.u¢ qQ.vVVvVv
sg/L Yo A CARKS Yo YA Yv.o¥ q.5V
o \g /L VA AY oY oA Yoot ARIIYA Q.5YY
=2 'Y Yog/L vave 1Y Yo 44 YV 1A Q.y1y
g sg/L ARR RS AT R AR ARIEA AWV
® ‘g /L Y.oot¢ 9.8V Yo vy Yo T.Q9
Y& Yog/L AARR o9.A. VYA YY.EY 0.+YV
sg/L YYYY o) .ve AL Ys.89 5.yay
‘g /L V.ot A 14.+A YY.VY 0.5YY
! Yg /L 1o A ARA 1Vv.ay Ya.q1 V.YV
og /L YEAT) 05.°Y Y).YV YEV 0.YSV
F’?, \g /L 1+Q+& 0).0) YY.Yo 1\ AV
(=3 'Y Yg /L Yiova oY.Yo V.58 'a.7) 0.YW
Q og /L YEYYY oZ.Ya VAVY Y1.AQ A
‘g /L a1 LEVY 1a.y4 Yo.49 0.£9Y
Y& Yg /L 1AYAA o).AT 171.971 TYY.OA Y.7lo
og /L YVVYY sAAQT Y5 Y8 0.88V
*L.S.D. = A.EY) 1YY V.VYY Y.QAE
Table (Y) : Mitotic index obtained from treatments with three concentrations
of two bio-pesticides on faba been parent plants.
Treatments Time Conc. Tgftac Iel;::' Prophase Metaphase T(Q::ilgse MI
Control . yived oy oY YAYY YV.V. V5.9
*.0% YYVEY oY.o) YV YV.71 Q.£9
1 (VA YY5) ov.aV YY.VY YEAY \T.YA
© ).0% YeoVe 00.AY Y-.Qs YY.ve Q.£9
[} *.0% Yo-+oY 0-+.YQ Y).ay YV.VA AN
"m:'- 'Y Y. YYYYE 0).5) YY.oY Y- Veool
(=g
S \.0% YAYTA 0L.0¢ Ya.AL Yo.1V q.+0Y
.07 Y+ova 0L Yv.AQ Y).av A.ONV
Y& VA EYIVY oY. Y Y).&Y Yl.oVv V.V
).0% YATYV oY.YY YL.Ve Y).ag VA
o V0OV or.sq YA.oF TV.QA ITAY
1 Vo VovYs 0574 1209 YLEY A
o Yo/ Yo' a0V Y. YV.YY ARIRY.)
] o/. YT FAVA R Yi.Vo YANE Yo AA
; 'Y A IYYYV SV.YY Yo0.59 yYV.va Y..va
§_ Vo \oYos 59..Y Yo.. - Y0.9A Ve
(YA YYo&LYy £V.AQ Y1y Yo.Vo AYY
Y& | RV IA'ARE oV.Y V4.0V YY.Ao .90
Yo Ya1AQ SA.-9Q YY) e Ya.A) Vo588
*L.S.D. = A.EY) 1YY V.VYY Y.qA

* L.S.D for the two tables.
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Y)Y MIof FY and FY

Data in table (¥) showed that values of Ml of F) seeds exhibited slight
increasing than those of the parent treatments of both synthetic and bio-fungicides.
On the other hand, the MI of F) plants of the Rizolex (synthetic fungicide) were
significantly lower than that of the control and it was the lowest one at all. The index
values of the mitotic phases (prophase, metaphase and ana-telophase) of F) and FY
plants were insignificantly changed when compared with control plants. FY plants
exhibited the lowest MI value of Dithane treatments (°.41%). The MI values of F)

and FY plants were insignificantly changed on decreased from that of the control

plants.

Table (¥): mitotic index obtained from treatments with four pesticides on faba
bean F)& FY plants.

F\ FY
Treatments Total LT Total No. Ana.
No. of Pro. Meta. & M of cells Pro Meta. &telo M
cells telo.
Control YOYAA oy ¢o LAE Y4.Y) Yy VY YYYVY o1 YA Y40 ¢ Yi EA VY. €4
Diathane YETEY oY VY Y. XY | YV YeAa. YYayy 1LY VWA YAY . °.41
Rizolex YOEYA o0 \Y Y431 Yo VY vy YWYA 0044 AL YY € 9.8y
Blight Stop \AZAN 00 v ¢ V4. Ve Yo YY Aan YAYde o4 vy YAYY YY .0 VY eY
Clean Root Y1ava T A 1.€) YY o) q 01 14y Y oV ¢Y YA Yi EA Y09
LSD.= N L V.t v.aY a.v¢ 0.:0 A £.4A

\.Y. THE MITOTIC ABERRATIONS
\.Y.\. Mitotic aberrations of parent plants

Table (£) showed the percentages of mitotic abnormalities in parent plants
such as lagging chromosomes, Chromatid Bridge during anaphase, chromatin
fragments during the different mitotic stages, outside chromatin and chromosome
stickiness (Fig.)). The cells with micronuclei were scored in stages of the meristemic
tissue including the interphase (Fig. Y). It was clearly observed that the treated plants
exhibited significant total percentage of chromosomal aberrations (except treatments
of 1h at the lower two concentrations of both Dithane and Rizolex). The treatment of
Dithane at YYh with the three concentrations induced the significant and highest
percentage value of chromosomal aberrations (4.Y%and )4.A%) when compared
with that of control plants. The concentrations Ygm/L at YYh and egm/L at Y¢h of
Rizolex fungicide induced the significant and higher percentage of chromosomal

abnormalities (VY.)Y% and )-.9¢%) than that of control parents (1.¥1%). The
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percentage of micronuclei reached a maximum of (Y.)Y7) after treatment for thr

with Dithane ¢g/L. It has been observed that percentages of micronuclei were

significantly increased after treatments for Y¢h with both Dithane and Rizolex. In

general, the percentage of laggards, bridges, fragments, outside chromosome and

stickiness were increased by increasing concentrations and duration of treatments.

Table (°) shows that there were no significant increase in the percentages of

total chromosomal abnormalities among the two bio-fungicides (Blight Stop and

Clean Root) and that of the control. Some treatments induced significant value of

micronuclei than that of control plants (e.g. blight stop at 1 h). In general, the

percentages of abnormal mitotic cells and the induction of micronuclei were higher in

the parent plants treated with synthetic (inorganic) than those of bio-fungicides.
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Fig (V) some of chromosome abnormalities at different mitotic stages of Vicia faba meristemic cells

treated with four different fungicides:

(@) normal

metaphase,

(b)lagging chromosome at

anaphase,(c)lagging chromatid at telophase, (d) fragment and bridge at telophase, (e) lagging and
bridge at telophase, (f) cell with tripoler telophase
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Tabm(f)ZThe mean percentages of obtained mitotic irregularities in faba bean
plants treated with two inorganic pesticides.

Treatments | Time S T;::“ Lag. | Brid. | Frag. | Out. | Stick. | Tripoler 1;?;:' Micro.
Control . Y\Voq | «.£71 | +.Yo <Y1 o +.4 - 1.7 +.Ya
\ AYEd ¢« | V.08 .7 AR -1 - Y.8) «.q1

1 Y.0 AATY | e s | evs | eVs So | -4 - YV [ OLYA

s VoA .00 | ).QV +.q1 +.Va «.AA +.0N .ve YOY

g \ VAAY LYY | oY Y. e <17 +.9q- Y.&v 15.9A «.21
§ 'Y Y.o vave £Vo | Y.a1 Y.vYE PAY +.Q- .20 YA.AY <. YY
o© s VAIY | oYV | YUYV | £0s AQ VA v.e1 1a.Vy V.YV
\ Yool | Y.YA | )Y «.\& YV +.4 +.00 o.Vo \.oY

Y& Y.o YYYEe LYY | Y.oA 1.V +.0° V.Y Ve VY 1.YY

s YYYWY | Y.Yo | -.QY 1.7 .Yo .14 | P2 A.00 1)

\ AAEEA * VWV | «.Y~ 1.EA ) +.Yo - Y. +.YA

h Y VoA 1 YAV | s0) «.70 AR <V - Y.V +.oV

o YEAYY | V.1 | «.Yo \.Ao NE L - o.AY <27

; \ YeQeg | Yoee | VXS | V.00 «.8) <A £.ya NAY +.Yo
g 'Y Y Yiova | 1.9 | Y.AA 1.8Y .00 .YV Y.Ao A.QL .\
E o YEYYY | ).QY | ). 1.qVv .0\ <V Y.YY Q.av «.14
\ DS S O I O PR YN IR b +.oY AR +.0Y 1.74 VY \.oY

Y& Y YAYQA | Y.V Y Ve .0\ V.29 Y.VE AYQ +.AA

YVVYY | Y.V- V.EA Y.V. +. VY IRAY YAV )..QZ 1.1

*L.S.D. = Y.oY | -.QY +.Q- PR +.Yo 1.YQ Y.7o +.019

Table (°): The mean percentages of obtained mitotic irregularities in

plants treated with two bio-pesticides.

faba bean

Treatments | Time | Conc. Tgft ilel;::' Lag. | Bridges | Frag. a.l;:‘t::_ Micron.
Control . Y 1VoQ .. ..Yo e 1.7\ .Y
..0/ YYVSY Y <.5Y «.YA ).A VLYY

1 Vi YY-5) N\ <A .55 \.Vo YAV

= \.0Y Y.oVs n\ « NS ..59 Y.-0 ).+0
§ ..0Y. Yo+oY 1.7 Iy ..59 Y.AY .19
= 'Y WA YYYYS <1 s At V.5 -V
T \.0Y YAYIA V.oY < YA N\ Y.oo Y.
° ..oV Yeova | -¥V | Vs | .08 )70 .50
Ys WA SYIVY ..50 ).+0 < YA .- ¥y

\.0Y TYATYV <A X\ < XY Y.oA . Vo

oY, \0OAV .0 <YV .07 VA .Vs

1 )/ \oYYS ..0) < XY 3 ).oY <Y

o \oY 10 A) <) ..ya .. Ys ).o5 )oY
] oY, \Y.T) ..50 ..Ya ..Ya ). YY -.aA
; 'Y Yo/ ITYYV < A Y . s Y.YA < AV
S \oY \oYos - Vo 1YY -\o Y.V <A1
- oY, \YosY ..0\ 1.7\ .5V Y.)19 .Vs
Ys Yo/ TV S <Y1 < A RS Y.oo ..0)
\oY. YaTAQ <1 1.7\ . Ve Y. Y .5\

*L,S.D. = | 1.0V +.AY | «.qe Y.10 +.019
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Fig (Y) Micronucleus at interphase and its appearance at other different mitotic stages of Vicia faba
root cells treated with four different fungicides: (a) micronucleus at interphase, (b) micronucleus at

prophase, (¢) micronucleus at metaphase, (d)micronucleus at anaphase, () micronucleus at telophase,
and (f) two micronuclie in interphase.

\.Y.Y. Mitotic aberrations of FY and FY plants.

Data in table (1) showed that values of total abnormal cells of F) and FY
exhibited highly decrease than those of the parent treatments (both synthetic and bio-
fungicides). The significance of F) data was determined by statistical analysis and
showed that all FY plants have lower abnormal cells than that of parent treatments.
The FY plants of Dithane and Rizolex treatments exhibited significant and the highest
value of micronuclei (Y.£A% and Y.:A%) when compared with that of control and
bio-fungicide plants (+.V%).

Table (1) the mean percentage of obtained mitotic irregularities in faba bean
FV& FY treated with four pesticides.

F ol

Treatments Lage | Bridge | Frag. A-E:)orfgnl'. Micro | Lage | Bridge | Frag. zgﬁl b
Control .44 Y N YY1 )y Y R AN LY
Diathane | -.£% ¥ Y Y.t CNE g T AN IRENANS I
Rizolex cyvo | va e V.E8 YO YA et AR BT YA

BlightStop | +.£Y | .YV | «0e | cA3 | 0¥ | et e | e ] orer ) VS

CleanRoot | +.¥A | YV [ xa | At AAA NPT BNLPLL AN NFLL AN NP A
LSD.= | wfY | 3% | ey | v | are g | XY | ry | ey | A
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Y. FIELD EXPERIMENT

¥.). Meiotic behavior
Chiasma frequency

Data in table (V) showed the mean frequency of chiasmata per cell at both
diakinesis and metaphase | after treatments with synthetic and bio-fungicides in
parent and their F) plants. There were no significant differences between treated and
control plants in chiasma frequency/cell for all used fungicides. It was clearly
observed that the mean frequency of chiasmata/cell was higher at diakinesis than that

of metaphasel in all tested plants.

Table (V): chiasma frequency in parent and F) plants:

Parent F
Treatment —— —
Dickinesis Metaphase | Dickinesis Metaphase |
Control YoAE AL Y4.YA Yo v,
Dithane Yol VY. AY YA Vo YEd.
Rizolex YV YY VALY YA EY RE
Blight Stop Yo M YY.AY VALY Yoo,
Clean Root 14.4v YVVY YAY Yo T,
L.S.D= AR AR A A

¥.Y. Meiotic aberrations of parent plants.

Table (A) showed that treated parent plants with synthetic fungicides
(Diathane and Rizolex) have a significant proportion of abnormal pollen mother cells
(Y+.+Y and )-.:7, respectively) than those of control and treated plants with bio-
fungicides. However, there were no significant differences between total meiotic
aberrations of treated plants with bio-fungicides and that of control. The observed
meiotic abnormal (PMCs) included laggards, bridges, outside chromosome,
stickiness, tripoler cells and micronuclei. In addition, the micronuclei values were also
highly significant at PMCs of treated plants with synthetic fungicides than that of
control whereas there were insignificant differences between treated plants with bio-
fungicides and control plants. The treated plants with Diathane (synthetic fungicide)
exhibited significant asymmetric synapsis of meiotic chromosomes () +.Y%7 uni and
multivalents).

Y.Y. Meiotic aberrations of F\ plants
Table (%) showed that there was a significant difference of the total
abnormal (PMCs) in F) plants between synthetic fungicides Dithane and Rizolex

(A.VAZ and V.Y ¢7 respectively) and that of the control (Y.2£%), on contrast there

oV
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was no significant effects in the percentage of total abnormal (PMCs) between bio-
fungicides Blight Stop and Clean Root (¢.¢3¢7 and Y.eAV/ respectively) and control
plants. The high percentage () ¥.©Y7) of uni and multivalent in meiosis | (metaphase |

and Dickinesiss) was recorded after treatment with Dithane (synthetic fungicide).

SR -
&)

KR,

L
S

Fig(¥) Meiotic abnormalities in Vicia faba PMCs treated with four different fungicides: (a) and (b)
normal diakinesis and metaphase | , (c) stickiness at metaphase I, (d) bridge in anaphase I, (e)double
bridges in anaphase I,(f) outside in metaphase Il, (g) telophase Il with bridge, (h) anaphase Il with

lagging and bridge, (i) micronucleus at telophase 11, (j) double bridge at telophase I1, (k) micronuclei at
anaphase 11, and (1) lagging at telophase II.
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Table (A) percentage of types

of abnormalities

occurring

Vicia faba parent plants after treated by four pesticides.
of uni and multi-valent were not included in the total abnormalities.

in the meiosis

of

The percentages

Treatments muLIJt?\i/j;nt Lag Bridge Frag. Outside Stick. Tripolar a-{;?]t::_ Micro.
Control Y gy CAVY .8y YA AR - £¥4T | . TAY
Diathane Yo, V£V VX 4ot LYY Yoty VYeY Yeor | rover
Rizolex Y YAY CEAN vy AYY YN Y XYY Yoot | YAy

Blight Stop £.Yay YY LAy oay yey TR yar TYVY | ) AVY

Clean Root o avY va.y ‘A0, oray Cry T - VAEY | VAT,
LSD. = TEA) Y vve Y V1o N Y Y YVA VAT £Yva | ).

Table (%) Percentage of types of abnormalities occurring in the meiosis of

Vicia faba F)

plants after treated by four pesticides.

uni and multi-valent were not included in the total abnormalities.

The percentages of

Treatments muLIJt?\i/flien t Lag. Bridge Frag. | Outside Stick. Tripolar a-lt;?]t::_ Micro.
Control Y ¥av NN CAar. CavY Y Yo ‘o Yot “ Yo
Diathane yY. oY, Yo )14 Cran LR A\ E3s YA AA oy
Rizolex YVe. YOy Y ) YVY D NE¥Y Y AVY Vot YAy

Blight Stop yyey -2 CAAY | oYYy LAY Yy VALY °.¢9¢ oA

Clean Root YAV R DRAR ATV DRER VY « OAY Y. OAY AR
LSD.= £Y)4 LYY Y ary LYY Cvae to¢ VYA Y £VA Y ¥4

DISCUSSION

The safe agriculture is very important to the health and life of people
worldwide. Using the agrochemicals particularly those synthetic pesticides is very
dangerous and may cause tumors, cancers and teratogenic abnormalities (Grant, YV
and Y4Y)). In the recent years some alternative bio- products were used as safe
pesticides in agriculture (Abd-El-Moity and Shatla, Y4AY). In the present work the
cytotoxic effects of bio-fungicides (Blight Stop and Clean Root) were examined in
comparison with two partner inorganic (synthetic) fungicides (Diathane M-£¢ and
Rizolex T-°:7). A repeated preliminary laboratory experiments revealed the
impossibility of studying the cytotoxic effects of the mentioned pesticides in direct
treatments because of their lethal and damaging effects on Vicia faba root tips.
However, the in vitro recovery treatments with both synthetic and bio-fungicides in
three concentrations at three times on Vicia faba root tips revealed that mitotic index
(MI) and sometimes the mitotic stage ratios are deeply affected. So the inhibition of
mitotic division in plants has been attributed to a number of factors (Shehata at el.

Y+« and Deysson, Y41A). The two major reasons are the inhibition of both protein
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synthesis (Kim and Bendixen, Y4AY) and DNA amount and replication (Beu et al.,
Y4y, Badr, Y4AY). DNA content and the mitotic index in the root meristem are
negatively correlated. The higher proportion of cells entering mitosis in the meristem
of plants with a lower amount of DNA is not the result of alterations of the duration of
the mitotic cycle, which was found to be quite comparable with largely differing
genome sizes (Minelli et al., Y4437). Results also revealed the transmitted depression
effects of Rizolex in F) seeds and Diathan in FY leading to think that the cytotoxic
effects of these synthetic fungicides not only accumulative but may also genetically
and cytologicaly inherited. It should be noted that the two studied bio-fungicides has

no heritable and/or cytological transmission of damaging effects to F) and FY.

The mitotic chromosomal aberrations which included chromatin bridges,
laggards, fragments, stickiness and micronuclei were also scored in the parent, F) and
FY plants in order to assess the cytogenetical damaging effects of both synthetic and
bio-fungicides. Present results ensure that great values of damaging effects were
induced either in treated parent with synthetic fungicides or in their FY and FY plants.
In general there were no scored numerical aberrations in any fungicide treatments.
The rate of chromosomal aberrations induced by bio-fungicides treatments was
considerably lower than that of synthetic fungicides. The structural chromosomal
aberrations were the most common abnormalities in both mitosis and meiosis of the
present materials. Similar results were obtained in Vicia faba after using the two
pesticides Malathion and Tamaron (Ebad et al., Y34 +) and herbicide glean (Badr and
Ibrahim, Y3AY). The chromosomal aberration might be induced by the following
ways: Firstly, chemical compounds directly affect DNA and lead to chromosomal
aberration. Secondly, chemical compounds could disturb the synthesis of DNA and
protein, or translation of RNA, so that no materials relating to the chromosomal
movement could be formed, and the chromosomal aberration occurred eventually.
Thirdly, chemical compounds can prevent the re-establishment of chromosome under
normal conditions through interfering with the normal repairing of some damages to
the new re-fusions, such as the rearrangement of chromosomal bridges, loops and
fragments (Qian, Y-+ £).Laggards and bridges represented the most common types of
both mitotic and meiotic abnormalities. The induction of laggard could be attributed

to the failure of the spindle apparatus to organize and function in a normal way rather
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than inhibition of these spindle fibers and this may lead to irregular orientation of

chromosomes (Grant, Y4YA; Mansour, Y4A¢ and Patil and Bahat, Y24Y).

Induction of chromosomal and chromatin bridges at anaphase and telophase
stages was also observed after treatment with the different four fungicides. These
bridges may result from chromosome stickiness (Abraham and Koshy, Y4Y% and
Badr, Y 4AY). Due to such stickiness the separation of daughter chromosomes becomes
incomplete even in the presence of spindle fibers and thus they remain connected by
chromatin bridges (Kabarity et al, Y4V ¢).. Bridges may also result from breakage of
chromosomes followed by proximal chromatid reunion, which evidently results in
dicentric chromosomes and from characteristic anaphase bridges (Grant, Y4YA and
Tomkins and Grant, Y4VY).The stickiness of chromosomes may cause incomplete
separation of daughter chromosomes as a result of cross- linkage of chromoproteins
(Kong and Ma, Y444). This led to subchromatid connections between chromosomes
and thus they remained connected by bridges (McGill et al., Y4V ¢; Klasterska et al.,
VAV Badretal., Y44Y).

Micronuclei are true mutagenic aspects with many lead to a loss of genetic
material. This mutagenic effect was estimated as a percentage of micronuclei formed
in interphase (Ronchi et al., Y3A1). The micronuclei forms in two ways: One is, the
chromosomal fragments formed in the last GY could not act in phase with normal
chromosomes, and are rejected to the outside of nuclei in interphase. The other is the
occurrence of various forms of lagged chromosomes, non-equatorial plane aggregated
chromosomes, and the chromosomal grouping (Li, Y34V). In general, the induction of
micronuclei in root meristmic cells is the manifestation of chromosome breakage and
disturbance of the mitotic process due to spindle abnormalities (Dash et al., Y3AA;
Grover and Kaur, Y443), Micronuclei were considered an indication of a true
mutation effect (Auerbach, Y31Y), thus, the high percentage of micronuclei induced
by the studied fungicides indicate their mutagenic ability. The chiasma frequency per
cell was not affected by the treatments with both synthetic and bio-fungicides in
parent and F) plants whereas the frequency of uni and multi-valents are significantly
affected in Diathane treatment either in parent or in F) plants. These data might due

to the disturbance in genetic control of pairing.

AR



Minia J. of Agric. Res. & Develop.
VOL.(T4) NO.£pp TEV-TVe, TeoA

It could be concluded that from the cytogentical point of view the use of bio-
fungicides as an alternative agricultural material of the synthetic pesticides may be

more safety.
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