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SDUWARY،

The effect of malathion and Tamaron insecticides or
Vicia faba root tip eelis was studied. Tbe Yesults
،showed Tbat malnthion increasedKT} after and ه 6 hrs

trewtmEents, while tamaron decreased MT٤ seveTely٠
Both 1usecticides altered mitotic phAses peTcentages
and inDuced a number of chroaosomal anomalies.

The two 1nsect1c1des Mlth the concantrat1onA and tltnu
durat1ons appl1ed 1ncreased protoln contont of the
raot t1ps, Malatbion deeredsed DNA content, wh1le
tamAron Elowad ieDrly the 8ame vuluas ws ta contol.

INTRODUCTION
 د

!tomen's Col. Arn. Iev.
٧ol. 15 (1990).

Chemical pect control is widely spread due to various
1'easons, amang them Are, tLe €use of preparatlon an the soe­
whAt low costs as coapared w1th other methods 02 cortrol cb ر ة
as b1ologlcAl control, modif1cAtlons of mathodA of eultivntLnn,

.rop 1tAtlon And the extens1vo plant breedlng studlesن 

The vital processes of the crop itselR mAy be Affectd by
lnc use f pe9t1c1des. The most serious 1njury is thnt on theنا 

1cal Level, where the DA molecule and coasequently theت y toluث 
eae 4 .wlverd د Rugular appllcation of pesticides to crop plants
has been citeu ws a possible source of genetic damage leading to
lnstabllity (UnIau & Larter, 1952; Suneson & Jones, 1960;-Liang
et al., 1969; Lee et al., 1974; Adم m, 1975 and Reddy & Rao, 1982),« ،
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Iere 1n thls study we tried to test tbe effect af to organo­
phosphorus 1nsect1cides namely malathloa and tamaron on aitosis
and some matabolic processes of Vicia fabg root tip cells.ن 

WATERIALS AND WلETEODS
 د

The test plant mas yic14 ±Aba (Var Giza 2). The cheMicalء ، 

formulae o3 the two used 1nsecticides were as follows and tHey
are conaldered' phorsphoric acld esters.

balEtH1on CH,0 s A
 لاs غ--cooc ة-,

cE, ٥3- أ HC- cooCو i;

Tamaron ca,
c6,

S
 اينح

,mH ي

THe active 1ngredients 1n these 1nsictic1des bave a number
0f propert1es 1n coحm non :
1٠ CombLned act1vity agalnst chewing and sucklng insects.
2. Inhib1t1on 04 chollnesterasc, a vital enzym present in blood

and tlssue.

The geru1nated seeds (1.5-2 cg radlcle lengtb) were. 1mersed
in aqueous solut1ons of tHe 1nsectlcides at concentrations of 250,
500 and 1000 ppm 1n addition to the control (radlcles imersed 1n
tap water) for 2, 4, 6 & 8 hrs. THe treated radlcles were then
masbed wlth water, fixed in Carnby's 1ixative (Ethyl alcobol:
Glac1al acet1c acid; 3:1), then steined witb 1euco basic fuchsin,
then smeared in 457 glaciAl acetic acid and examlned،

Nucle1c aEids were extracted accordLng to Guinn (1966)
method and ccordlng to Ogur & Rosen (1950). RNA and DNA vere
determ1ned by،usfng UV. Spectrophotoaeter at 260 mر .
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Protein wwas determ1ned photometricRlly by .:fol'1nphenol
1eagent as reported by lAowery et al., (1951).

RESULTS AND DISCDSSION

The data 1ecorded in the followlng tables shoNed .tIat both
1nsectlcides malatilon and tancron has a preprophasic And A post-
7rophaslc action altlouGh they acted diferently on Yieia fAbد ج، ر 
rooT t1p cells.

MalAthion treatments increased MI7especially after 4 & 6 hrs,
while tamaron decreased ML; as eompared to the conVrol (Table 1)٠
It 1s clear from tbe table nlso that the effect of tamaron in
reduclng cell div1slon ws tnoru pronounce by incroaslng conc>n1:ra­
tion, thls may 1nd1cate tLat tamaron 1aterfere witl the normaL
sequencu ot cell cycle to reduce t e ا numbor of cells stArting to
d1v1de At 1nterphase. It is also possible to suggest that vhe
educt1on 1n n1tat±g act1v1ty was due to tle 1nhlblton of Ule

1s
DNA synthesls wl±ch cons4deted one of LHe ma1or prGIeau1s±tes

for a cell to dLvide.

 ر

،

'٢able (1) M1tot1c 1ndex o٤ Vicia tAnA roots 1:reated 171th
«

d1fferent malutlion nnd tanaron concentatluu
unee1' d1£ferent expoaur4 tLme.

Malathion Tamaron
(p. (m م (m7 م م

250 500 100٥ 250 500 1000

57٠21 53.43 44.29 54.28 40.90 26.30

57٠77 59.86 61.83 33٠11 44٠15 31.50

59.93 59.73 64٠.37 32.86 37.65 30٠87

Toxic Toxic Toxic 20.53 38.12 45.32

In this cannection, Heiner (1971) found that diethyl sulpbate
caused a blockage of DNA synthesis whicl in Twn induced a ­uU ض
stantial miLotic delay. Also, Davids، (1973) reponted mitotie
1ndex 1nhlhition was accompanied by DMA synthesls 1nhibition and
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simn1lar relutlon was repDrted by Sietl1nska Et aL,  د.(1974)

On the other hand, the application of malathion tended to
increase the m±tot1c index of root tlp's o± Vicia feba.5 ce، ذ tbat

 د

increase was not accompanied b' an 1ncrease in DNA content,
tbe effect of the 1nsect1clde could not be attributed to a

consequent effect on DNA molecule٠

In tbis respect, the reduced mitotic rate may 1n part be
explAined by chromosome Aberratlons and/or n altered metAbol.1c
rate - the datA 1n Table (2) shored tbat proteln contents were
sharply 1ncreased by tamaron treAtments.

Tabla (2) Moteln, R٨ And DNA concentratians 1n V1cia fnba
root د ، t1ps treated wlth malatlon And tamAroD

pesT1cides at different exposure tlmes.

ExpoEure Prote.tn RN٨ DNA
Treatments] t1me ing/100 m100و/ mg/10٥

{hr. .F ا و g ب F.w F.wو 

2 - 285 75.00 26.00
control [ 4 265 82.50 30.00

6 320 93.75 29،50
8 430 10٥.0٥ 31.00

2 255 58.75 27.00
Malathion 4 280 68.75 28.25
10oo ppm 6 335 61.25 21.50

8 ي 435 80.00 15.25

2 345 75.00 26.50
2amaron 4 375 83.75 28.25
1000 ppm 6 400 80..00 28.25

8 510 100.00 27.00
 د ،ي8 ،،،

FW. = Fresh weight

In addition, Vant-Hof1 (1966) explained the drop 1n m1totic
activity whicb 1s not accompanied by inhibit1on of DNA synthes1s
by an 1ncrease 1n the 6 period. Also SHalaby et g1. (1986)
reported the same trend where KI changes were not correlated 'rlth
cbanges in DNA content 1n Ylcia fabg root tip cells treated mith

 د»

growtb regulatoIs under dlfferent snlln1ty coaditions.
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Clanges iد miiotic activity was recorded and discussed Dy
some authors as Sheha & ا hdam (1981 ٤ 1983); Lazar & Keu1 (1083;
Adam & Rasiau {1984) and Amer £t al٠, (1937).

Concerning the percentaRes of the different mitotio ph4sS
TAble (:) ehows that tle generAl ef.fect of ma.lAtlton and trnnron
in 1ncreasiug tle percentage of metupbase nnd anR-telApLnse Ias
accompatled by a rise 1n pnoteln content o± tle treated root
ttps (TALle, 2). This may be exp l inedق on the basis tLAt spincle
format1on requlred act1ve protein syDtbesis to foIm the mnicro­
twbules (Spindlo Sub-unlts). 1his data shd that tamaron efect
wAs more Pronounced ln this respec . تا

Tab1e (3) PercentAges o abnorualities in each phase for
Vicia faba roots treated wltb different malAthlon
»»and tanaron concentrations under different exposure
times.

T1ne
of

M1Eo4:1o [treat-/Contro1
phases ment

{hra.)

Nala tlLon
(p (m م

250 500 1000

'Famaron
(p p m)

250 500 1000

Frophase

#1etaplase

Ana­
t:elophase

2 85.50 71.96 73٠17 77.94 77.73 86.20163.52

1 87.58 75.69 52.67 72.59 66.26 88.45 59.73

6 86.91 52.59 51.20 80.54 87.69 85.53 58.93

8 85.34 Toxic Toxic Toxic 75.00 77,24 56.26
 د ي

2 9.48 16.85 21.85 14.50 3.39 5.99 29.37

4 8.40 17.79 29.44 18.62 26.90 3.63 20.64

6 8.22 21.27 30.37 15.46 4.70 13.16 24.98

8 9.30 Toxic ·Tox1c Toxic 18.40 14.97 21.61
٣ د د«  ب بد

2 5.02 5٠19 4.98 7.56 18.28 10.68 7٠11

4 3.52 6.52 17.89 8.7 و 6.84 7.92 19.63

6 4٠87 16٠13 18.43 4.00 7.61 2.53/16.09

8 5.36 Tox1c Toxic Tox1c 6.60 7.79120.13
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Malathion and tAmaron induced a number o4 mitotic abد ­
N6rmalities (Tabl, 4). THe percentages o± total abnormalities

were higher in case of rnalathion than tamaron tretutmEnts a£
shown •• in Tabl.e (4).

Table (4) Percentage o± total abnormalities in Vlcia faba، ن 

root tips treated witU different malntllon and
Lanaron concentrations under d1fferent exر >osure
timeE،

Tama ron (p p m)
9

250 500 1000

Malathlon {p p m)

250 500 1000

Time of
treat-

ment [ Contral
(hrs.)

34٠06 27.26 21.63

23.72 28.9٥ 22.64

21.60 27.34 27.35

12.62 30-44 3»4.38

34.26 32.31 64.92

34.67 44.73 32.89

38٠75 45.26 33.31

Tox1c Tox1c Ta1c

10٠432

1٥٠474

10.97

11.84

6

8
 د،،،أ«

The most don1nant types of aUnormal1tles Bcored ('!'Ebl.e, 5)
were tLe 10llovlng 1n a descend1ng order:
Sviclness (F'1g., 1), abnormal pnopleses, Spiudle cistتu Uarce
(11GE, 2 & 3). I» ndd1tlon malAtilon and tatanon 1nduced oLH1
types 0f clAstoGen1c anomnl1es such as 1RgR±1ng (Fig, 4), Ur1dgu

lEate cEll (Fig.6) contraction t21d1 سg., 5), dep1rAlleat1.on, binu)؟ 
AsyIItbIonlLnTloI of clroInoGsoue Mavenents •

T1e types of Abnormnal1tles scord 1n tb1s 1nvestigatioD
resembles tlose reported y ا Rav1ndren(197l), Slnikh& Godward (1972)
(1972), Anantha (1980), ADz & !iKbael (1083), Somashekar & Coca
(1984) and Amner st A1987)ل1 ,و ).

 د«

The datA sbowed that toxicity appeared after 8 hrs treat­
ment witl malatllon only that means that ualnthion was rore
toxic to 71e1a 3aba nooT tip cells tban tamaron. In supز oIt of

 ا ،

this view was the h1gb pecentages of total abuoImalities Urcuglt
about by malathion as compqged wذ tl tlose 1esulteD Rrop-TamnaY'on
teatments.
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U O /4١11٣/zi /Iإيي ا،ا ؤ#ت# أ 
6

 ز
2  Mا

a تد
6  ح

٩8 ة االإ٤٠٤١٣/'١٤٤/١/٤٤١١١١

1/ م٣35#/E٤٤/١/I ا
5
3

٤ ٣٥٥١ ٤U ٤٥١ ٨، ه9 o ة o ب ٥ م٥٠ بm٠٥ ة ص ت٤  تت٥١ ب٠ صهt٢ يم

2 ٠ ر ، و٠٠٠٠٠١٠٥ و ن و٥٠
 ل٣٣٥٠-- ب٣٣ ت٣ م٥٢٦٩

a ي t ا٥ ٣ ب ا ٣٣٥ ي م عه ي- ت١ ا ت ٣o ا

8 م ة ت٨٥ و ٤ ج٣٣٥  ين نه٥٥ ب٥١٠٥٣٥١٠
E »٥٥٠٨٠٨٩٠٠٠٠٥٠٠ ن ن

8 ٥٢٥٩ rللد بت ب٧٥٠٠٥٩٥ ا٣ 

 ي ود3٣
8ا و #

٥٢٥١ من٥٥٥ حa إيب t a ٥ a o ٥٥٣٥ ت٧٥٧٥
] ح٤ ة بر٤ مم ب جU د٨ »٨ ب ة ٤ u ي٥a ب uبت٥ 

m} t م ،ق٥ ، ص ج٣ ،٥ ة اتز ر٣٥٧٢٥٣٥ ا٢٨٦٣ ي٥٣٦٤٥٣٩٠٥ ن ن و ن م٥ م٠٨ و4 م٠٠٤ و١١ ن٠

٤5 ة
» ه ت٥ وa٥ نه و ٧٤٥٥ ها» d٩٠ a  ف٩٥

٤ ·و اd٥ ة a ٧ « ٥) يr٦ ة ٤ ٥٧٥ ج٣٤ ماصاuu٦٥٥ ت
1 م٠٠٠٥4٠٨٠4 و٠٠ و٩ م٥٤٠ ه٠

 ج ها١٢٥٥-٢ ت٣٠٥٠٥٨٦ua٩٥٩٢٥ وي
8 و ، د د ي و ي و ،

{. ر » ن(٥ ة ور a ٥ U ٥٣ م U٣٣٣٣٩ صا ها ح ٨٨ ب s »3 ب ة م ا٨ ٤ o a٤ ن ١٥٥٣٢٢٣١٠١٥٦٩ ا٥٧ يا٧٥
5٤ م ن٠٥ ،٠٠٠٥٠٠ ، م م٥٠4 و٥٥٥٥  و

g ل٥٥٥٣ م٠٣٠٤٥٦٢١٤١٠-٩٥٠٤٥٢١٤C٠٨ ب٠٧٢٥٥٥٧٠٥٩ ,«٣٣8 م٥٣ ٤ ٥
٤٧ da Uث مtm٢ ب٥m٥ C ٥١٢1٢ aت٢٥ م ص١٥ «

٥cne٩٢٣٤ ب٣٥٠٨٩٥١٤٥٣٣٨٥٣ 3 و٠٥٥٠٥٥١٠4١٠٥٠٠٠٠٥٠٠ ٤ ٦ل ه ا ة م٥ ٣٩٥ ة و ح c  مها ا٩٥٨٣٥١٧٦٩ م
١٥٩٩3 ا٩٩٥٩٩ ا٢٥ ا٥٤٧ ٦ا٧٦٩٣٧  ب

٤ لا ة

 ذاو٤
4٤

١٨٠]٩٧٥]٢٩٥a١٩٣uبلا و:]٤٩ ف٥]٥٥٢٣٥ 

 ه للا
eoo8o ت

5تE5 ن
i م ت٦ ت ت  ح4ال ب٢ ن ت
 اميه يم و

 و
$  ا,
 بي ت

٦ د

1
«

٩ ك  م و
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 خ ج;

·٠ ب د، مقه .ع

 م
F "٥- »ة »، د لده »بقني ء ي

٤1g٠ (2)
Part1al C-metAphase After
treatment w1tb tamaron 500 ppm
for 2 hrs.

F1g. (1)
St1cky and 1rregular prophAse
After treatment w1th malAth-
1on 250 ppm for 2 hrs.

» ٠٠٠

-4 يا

Fig، (3)
Disturbed wnaphAse after treAt­
ment with tamaron 250 ppm for
2 hrs.

F1g. (4)
LaEg1ng chromosoae after treat­
ment with malethion 1000 ppm
±or 2 Hrs.

٤
 /ه

 ن
 نؤ

$

,

 بي ر.

٤

 بي
٠T­  "رلأ•. نه

١٠٩

٣

٨
٤

 '-و.ج.

Fig٠ (5)
Double br1dged AnapbAse after
treAtment wltb malathion 250 ppn
fo 2 hrs.
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F1g. (6)
BinucleAte (m1cro) cell-after
treatment with malatbion 500 ppm
for 4 hrs.

 د
-=٠ مجم وويه.٠٦٠"٠٠



9 ب¥ي
 ،-. تشت

Woment's CoNl. Ann. Rev.
Yol. 15 (1990).

Als0, RNA and DNA contents mere decreased by malathlon appl1ca­
t1on, wh1le they were wore or less tho same 1n case ot taMaron.

So we caa come to the conclussion thAt the insectlcidal
tTeatments with the used concentratioDs and time durations
affected y1eia faba root tip cells preprophas1c (DNA, RA and

 د د

prote1n synthesis pariod) and postprophAsic (chromosoae and
sp1ndle movements, format1on and funct1on).
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