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SUMMARY

The effeet of malathion and tamarcn insecticlides on
Vicim faba root tip cells was studied. The results
Showed that malothion increased MIZ after 4 and & hrs
treatients, while tamaron decreased MIY severely.
Both insecticides altered mitotic phases percentages
and induced a number of chromosowal anomalies.

The two insecticides with the concentrations and tilmoe

durations applied increased protein contont of the
root tips, Malathion decreased DNA content, while
tamaron slowad asnrly the goame vuluedn us chs control.

INTRCDUCTION

Chemical pegt control is widely spread due to various
reasons, among them are, the ease of preparation and the some-
what low costs as compared with other methods of control, JSuch
as blologlcal control, modifications of methods of cultivation,
¢rop rotation and the extensive plant breeding studies.

The wvital processes of the crop itself may be affected by
the use of peyticides. The most serious iInjury is that on the
cytolugical level, where the DNA molecule and coasequently the
gene is altered. Regular application of pesticides to crop plants
has been cited a3 a possible source of genetic damage leading to
instability (Unrau & Larter, 18952; Suneson & Jones, 1960;-Liang
et al., 1969; Lee gt gl., 1974; Adam, 1875 and Reddy & Rao, 1982),
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Here 1in thls study we tried to test the effect of two organo-
phosphorus insecticides namely malathion and tamaron oun mitosis
and some metabolic processes of Viciaz faba root tip cells.

MATERIALS AND METHODS

The test plant was Viela faba (Var Giza 2). The chemical
formulae of the two used ilnsecticides were as follows and they
are considered phorsphoric acid esters.

Malzthion cH,0 S R
N \ g- S _
CH40 ~

- Coocz-E5

-

21{ C— COOC2 H5

Tamaron CH

The active ingredients in these insicticides have a number
of properties in common :
1. Combined activity against chewing and sucking insects.
2. Inhibition of chollnesterase, a vital enzyme prasent in blood
and tissue.

The germinated seeds (1.5-2 cm radicle length) were immersed
in agueous solutlong of the ipsecticides at concentrations of 250,
500 and 1000 ppm in addition to the control (radicles immersed in
tap water) for 2, 4, 6 & 8 hrs. The treated radicles were then
washed with water, fixed in Carndy's fixative (Ethyl alcohol:
Glacial acetic gcid; 3:1), then steined with leuco basiec fuchsin,
then smeared in 45) glacial acetic acid and examined.

Nuclelc acids were extracied according to Guinp (1966}
method and according to Ogur ¥ Rosen (1550). BHA and DNA were
determined by .using UV. Spectrophotometer at 260 my.
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Protein was determined photométrically by -folinphénol
reagent as reported by Lowery et al., (19al1).

RESULTS AND DISCUSSION

The data recorded in the fellowing tables showed -that both
insecticides malathion and tam«ron has a preprophasic end a post-
prophasie action although they acted differently on Vicia Taba
root tip cells. .

Malathion treatments increased MIZespecially after 4 & G hrs,
while tamaron decreased MIZ as compared to the contrel (Table 1),
It is elenr from the toble also that the effect of tamaren in
reducing cell divigion wns iore pronounced by increasing concentra-
tiocn, thils may indicate that tamarcn loterfere with the normal
gsequence of cell cycle to reduce the number of cells starting to
divide at ilnterphase. It is also possible to suggest that the
reductlion in mitotic activity was due to the inhibltion of the
DNA synthesia whichlconsldered one of Line major prerequisites
for a cell to dlvide.

Table (1) Mitotic index of Vicia faha roots treated with
different malathion ond tazmaron ceoncentratlon
undeyr different exposure tlmes.

Time of Malathion %amarg?

e?ﬁ?:?ge control 250 tpSEOM) 1000 250 pSEO 1000
2 53,28 57.21 55.43 44.29 54.28 40,90 28.30
4 52.66 57.77 59.86 61.83 33.11 44.15 31,50
6 50.75 59.93 59,73 64.37 32.86 37.65 30.87
8 56.76 Toxic Taxic Toxic 20.53 38.12 45.32

In this connection, [feiner (1971} found that diethyl sulphace
caused a blockage of DNA synthesis which in turn induced B sub-
stantial mitotic delay. A4lso, Davids. (1973) reported mitotie
index inhibition was accompanied by DNA synthesis lnhibition and
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similar relatlion was reported by Bwietlinska et al., (19741.

Cn the other hand, the applieation of malathion tended to
increase the mitotic index of root tip's of Vicia faba.Since that
increase was hot accompanied hj an increase in DNA content,

the effect of the insecticlde could not be attributed to n
consequent effect on DNA molecule,

In this respect, the reduced mitotic rate may 1o part be
exXpleined by chromosome aberrations and/or an altered metabolic
raote - the data in Table (2) showed thet protein contents were
sharply increased by tamaron treeatments.

Table (2) Drotein, BNA and DNA concentrations in Vicia Taba

root tips treated with malathion and tamaron
pesticides at cifferent exposure times.

Exposure; Praoteiln RNA DNA
Treatmentz| time mg/100 mg/100 mg/100
~thr.) g Fuw g F.w g F.w
2 - 285 75.00 26.00
Control 4 265 82.50 30.00
6 320 93.75 29,50
8 430 100.00 31.00
2 255 58,75 27.00
Malathion 4 280 68.75 28.25
1000 ppa 6 335 61.25 21,50
- 8 435 80.00 15.25
2 345 15.00 26.50
Tamaron 4 375 83.75 28,25
1000 ppm 6 400 80.00 28.25
8 510 100.00 27.00

F.H. = Fresh'weight

In addition, Vant-Hoff (196%) explained the drop in mitotie
activity which 1s not accompanied by inhibition of DNA synthesis
by an increase in the G, period. Also Shalaby et 2l. (1986)
reported the same trend where HMI changes were not correlated’with
changes in DNA content in Vicia faba root tip cells treated with
gronth regulators under different salinity conditions.
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Changes in mitotic activity was recorded and discussed by
some authors as Shehab & Adam (198) & 15B3)] Lazar & Keul (1983);
Adum & Rasbad (1984) and Amer et al., (1987).

Concerning the percentages of the different mitotic phases -
Table (1) shows that the general effect of malathion and tnmnrron
in increasing the percentage of metaphase and ana-telaphase was
aceempanied by a rise in pretein content of the treated root
tips (Table, 2). This may be explained on the basis that spindle
formation required active protein synthesis to form the micro-
tubules (Spindle Sub-units). This data showed that tamaron effsct

was more pronounced in this respect.

Tdble (3) Percentages of abmormalities in each phase for
Vicia faba roots treated with different malathilon
and tamaron concentrations under different exposure

times.
Time
of Malatliion Tamaron
Mlkot:ie Jtreat-|Control (p p m) {p p m)
phageas mant 250 500 1000; 250 5030 1000
{hra,)
2 8§5.50 (77.96|73.17[77.94|77.73(86.20 63.5_2
Prophase 4 87.58 175.69(52.67|72.59|66,26|BB.45]|59.73

G 86.91 |62.59|51.20(80.54|87.69(85.53|58.93
a 85.34 |Toxic|Toxic|Toxic|75.00|77.24|58.26

2 5,48 |16.85(21.85(|14.50| 3.3%| 5.99(29.37
tetaphase 4 8.40 |17.79(29.44|18.62}26.90] 3.63)20.64

G 8.22 [21.27]|30.37|15.46| 4.70({13.16)124.98

] 9.30 (Toxic|Toxic|Toxic|18.40[14.97(21.61

2 5,02 5.19| 4.98| 7.56|18.28)10.68( 7.1%
Ana- 4 3.52 6.52|17.89| 8.79| 6.84| 7.92]|19.63
t.elophase

6 4.87 [16.13[18.43] 4.00| 7.61| 2.53]/16.09

3 5.36 |Toxic|Toxic|Toxlc| 6.60]| 7.79|20.13
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Molathion and tamarcon induced a number of mitectic abx--
acrmalities (Table, 4). The perceniages of total abnormalities
were higher in case of malathion than tamaron ireatments as

shown - - in Table (4).

Table (4) Percentage of total abnormalities inm Vicia faba
rooct tips treated with different malathion and
Lamaron cencentraticns under different exposure

times.
Time of '
treat- Malathion {p p m) Tamaron (p p m)
ment Control
(hrs.) 250 500 1000 250 500 1000
2 10,43 34.26 32.31 64.92 32.06 27.26 21.63
4 10.47 34.87 44.72 32.8%9 23.72 28.98 22.64
6 10.97 38,75 45.26 33,31 21.B0 27.34 27.35
8 11.84 Toxic Toxiec Toxic 12.62 30.44 34.38

The most dominant types of abnormalitles scored (Table, 5)
were the following in a descending order:
Stickiness (Fig., 1), abnormal prophases, Spindle distuwrbance
{Fige, 2 & 3). In nddition malathion and tamarcen induceod olLher
types of clastogenie anomalies such as lapging (Fig, 4), bridges
(Fig., 5), deapliralization, binucleate cell (Fig.G) contraction fnd
Agynchronization of clhiromosows movementa.

The types of abnormalitiles scord 1n tbls Investigatioo
resembles thiose reported by Ravindrpp(1971), Shaikh& Godward (1972)

(1972), Anantha (1980), Amer & Mikhael (1583), Somashekar & Goda
(1984) and Amer et ul., (1987).

The date showed that toxieity appeared after 8 hrs treat-
ment with malathion only that means that mwalathion was more
toxic to Vieia faba root tip cells than tamaron. In support of
this view was the high percentapges of total abuormalities brought

about by malathion as compaied with those resulted from-ﬁamaron
treatments.
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- Fig. (1)

Sticky and irregular prophaese
after treatment with maleth-
lon 250 ppm for 2 hrs.
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Fig. (3)

Disturbed anaphase after treat-
ment with tamaron 250 ppm for
2 hrs.

{5)

Double bridged anaphase after
treatment with malathion 250 ppan
for 2 hrs.

Fig,
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Fig. (2}

Pertial C-metaphase after
treatment with tamaron 500 ppm
for 2 hrs.

Fig. ()
Lagging chromoscme after treat-
ment with malathion 1000 ppm
for 2 hrs.

AT e ., a
i

Fig. (6)
Binuecleate (miecro) cell-after
treatment with malathion 500 ppm
for 4 hrs.
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Also, RNA and DNA contents were decreased by malathion applica-
tion, while they were wore or less the same 1n case of tamaron.

S0 we can come to the conclussion that the insecticidal
treatments with the used concentrations and time durations
affected Vicia faba root tip cells preprophasic (DNA, RNA and
proteln synthesis period} and postprophasic (chromosome and
spindle movements, formation and function).
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