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Intrdduction

IThe rapld progress In the use of herbicides in agr-

iculture hes nowadays attrected the attention of betaniats,

This atudy 18 hasicelly essigned %o growth and cytologleal

criteria. Eilght different orgenic herbicides belonging

to different groups heve been tested on three plants

nemely; Yicia, 2abs, Zea mays and Vicla gativa. The

herbicides are :

1.
2.
3.
4.

5.

6

2,4-D emine : amine sglt of chlorophenoxy acetlc acid.
Dalepon ¢ Sodium galt of 2,2-dichloropionic acid.
Eptam t Ehyl H.F=-Di-n-propyl thiccarbamate.
Linuron 3 3~ (3,4-dichlorophenyl) - l-methyl me thoxy

=l= methyl urea.
Cotoran : B=(3~ trifluoromethyl phenyl )} -N-§
dimethyl urea.

Simazine 2= Chloro=4-6, bis {ethyl aming) =S5=-

triazine,
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7« Treflan : : ,as,8,2 = triflvors -2,6- dini{ro- N, N~
diprpyl-F~ toluidine.
8. Gremoxone 3 I~-I- dimethyl ~4~4- dipyridylum diohlerides.

Meterdnl end Methods

The preseni study was carried oui on Viels feba (var.
Giza 1), Zes meys (Shemi, hybrid 17) end Yicie sativa
{veteh). Concentrations of the herbicldes used wore
0.1, 1, 10, 100, 500 ppm. for sreflan, delepon, grYemox-
one, and &,4~D amine (water spluble). For slightiy soluble
he;bicidea. concentratlions used were 0.1, 1, 10, 100 and
375 ppm for eptam, O, 1, 1, 10 and 90 ppm. for cotoran,
O«}y 1, 20 and 75 ppm. for livurom gmd 0.1, 1, and 5 ppm,

for simazine.

For early growth:stage gtudies, 20 seedlings with
roota @ cm. in leﬁgth ware 5laﬁteq'iﬁ jars confaining the
herbilelde solutions. Tap  water was used for controls.
Koot lenzth was measdféd éééry ?4 héﬁra. Observations on
geedlings with rcota immersed 1n well aerated solutlons'
were continued for 10 ﬂays, the fresh welghts of the plants

were recorded end also mean increase in root length.

The resulta were takem of the mean o? 2 replicates.
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For mitotic study brosd beans ‘¥Yicla Zebe) was chosen
ag en 2zample. Four daya old roots were dipped in the
giff.rent concentrailons o2 the herpicide soluiions for
34 end T2 hours. Tep water was used for comtrol expéer—
rents. oSounts were mede Jrom ;enmaneni'root-tié gqued i 7 e

precarationg stelned with Feulgea.

Resuldsg end  Digcugsiop

e Sarly growth effects :

mhe effasctas of dlfferent concentrationg of the used
hervicifen on early gr.wih otagea of broad beena, nalze
and vetch have reveslied that nearly all concepntretions
+nuibited vaot growth, (Figs i~-3}, However, higher con-
csntratisng inaibized lateral roct Initiatlion and growth
rg well, Tea dpily growik raies of the treated plants
wera w31ally leas thaen the ¢onirols in nearly all herbieild-
en used, {Flga 4-TI); +tae degree of inhlbition ingreasged
wii'. inerease o conceniretion. Some hlgher concentrations
seoh se 500 ppm 2,4~D emine, ead treflan, 375 ppm optexm and
10v ppn gramoxone were toxic. Jiminutlon In <he Yresh
weight of the trcated pleats occurred in nearly ell her—

Yisides used and apecilelly et higher zonceniratlons.

Polerance of ine tesied plents eosuld De meamsured hy de-

sermining the atrengin of the nercic de s litlon which ceuses 50%
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girinution ¢f fresh weight. These concentrations are reported
in Table I(2), Tolerances of the vested plants tovwards various
sxparimental herbioides could be erranged in agcending

order ag followag
2+4~D esmins, eptam, cotoran and Simezine :
I- Vatch 2= broed beans T— malze,

Dalapon, and linuren ;

I- Vetech 2= Maize - broad beans
Troflen 3
I- Veteh - gpaize end broad besans,

Graamoxone 4

I- nearly equal telerance of the three plants,

Table I (a)

Herbicide comcentration ceusing 50 % diplnution
of plant fresh welght

Agent Teated plants
Vetch Breoad beans Maize
I, 2,4~] anine - 0,1 ppe I ppo IO ppm
2, Dalaponr 0, I " Io¢ ™ I "
3. Eptem 0.1 " I = I00 "
4, Cotoran C.2 " I - g "
5. Linuren " - Io "
6 « Sipaz ine I " - -
7. Treflan c,I * - 0 "
8. Grapoxone I " I - i
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Pig {(I) showe root Tailure sc slongate noreelly and clup-
shaped rootes in corn mg a regults of treatwent with trafiax,

A gipller obeervation wes reported by Hacgksylo and Azzic (I965).

Earetle (19697 ¥ound that linuron dscraased el activity,

root length, dry welght and iners=ased root widtih in cucugber,
Tabie I (b)

“derbicide causing 50 % dirinution in fresh weight of

broad beans in I0 daye arranged in descending order effect.

I- 2y4-D agmine, graroxone, eptaam, cotoran,
= S8inazine, treflen, linuron.

3>  Delapan, -
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Fig (1)

Contro)l ceize plant ( 1§ days 0ld),

2,3,4,9 Treated melze plantsg with C.Z.

treflarn,

I. Ic. T10C opm

Note swerlling of the root tips,

(€)
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Fig (2)

Contrel Vetch plants { I4 dsyg z1d)
ireated Vetch plents witkh C,I, I, I0, I0O ppe,

244~D ngine,

{7
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Contrcl
Treated

Note:

Vieia
Vicie

Fig (3}

plent ( I4 2ays old.)
gtante with 0,I, I, IO, 90 ppw. coioran,

chlorcsis of I0 ppn treated plants
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Fig (4) : Presh weight/plant and reot growth (length) of beans, malze and vetch aa
affected by 2,4~D amlne and gramoxonee.

Fig (5) t Rgot growth rate of beens, maize and vetoh as affected by 2,4-D emine
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Pig (6)

Pig (7)

Freah weight/plant and root growth
a8 affected by treflan and dalpon.
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{length) of beans, maize and vetoh

Root growth rate of ,d..wpnn. maize and vetch as affeoted by treflan

" and dalpon.
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Fig (9) 3

Fresh welght/plant end root growth
ap affeoted by eptam and Cotoren.

Root growth rate of beans, maize
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Fig (10) t Tresh weighi/plant and root growth (length) of beana, maize and
velch as affected by Jimazine and linurin.
Fig (11) wnoﬂ.muoiﬁ: rate of beana, maize and vetch as affected by

Simezine and linuron.
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Cytological effects

Comparing the e’fects of hernicides on mitotie index;

i acanls S WY

it is obsarved that simgzine, eptem, linuron, dalspon_end
cotoren have slight #Hibiting action on mifoti; {ndex in
24 heurs treaimsnt, the degree of inhibition riges with
increese of concentration =nd iime of treatment(Table 2),
Cremoxone, treflan, 2,4-D and csptem csudsd elther toxic
effect in higher ceoncentration,or -incrEase in rete of
inhibition of mitongia.

Thus moat of the herbicldes used in this study cen be
cenaidered as mitotie polsons, fhoughn at differens degreess.
This i3 apparent from the obtained figures of root Erowth
rates and thelr aimilates 1n mitotiz indicea. Kearly 50 4
inhibition of mitosis wag 1nduced by 0.1 ppm and 1 ppm
244~D emire for 24 and 72 hours treatnent, 5 ppm sizazine
and 1C ppm linuron for 72 hours ireatment (Teble 3). It
13 noticed that a concentreiion of 0,1 PP 2,4-0 emine
wad effective in cauaing 50% diminution in mitotic index
88 compared with 500 ppm for dalapon; Reference to Table
1 (b) shows concordence of results with 2,4-3 a3 the

gtrongest root growth inkisitor and dalenou e3 ihe weakegt.
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Dazle 2 o
Kitotle index of Viecie fadva =23 affaciad
by the ussé harticidas
™ - (Mtotic indez after - ) Witetdie irdex Efte-
:.gerimen trestcent for ;:r:::::- Sirezspan: for oF
ent o

ag 24 h- 72 ho I aéenh 24 .n‘ 72 h.
2;4-D arine §Cotor=n
Cont 82 +5.3 79 = 5.1 iCorz P32 « 5,21 79 3,1
0.Ip 50 #8.4 '38- 12.5 10.7 pue T2 x 6.3 36 xId.I
" 40 =Il.2128 4.9 I ppe | 64 x L,0; 67 & 8,4
10 " 35 £13.4127 413,2 | 10 ppo | 65 % 8.1 €1 % 3.1
Ioo" 32 x 8,4¢iI7T + 9,2 90 ™ 56 + 7.8 52 + 2.6
500n 3¢ +II,I; toxic ! ;
Dalsvon (Sirazine |
Cont. §2 + 5.3!79 + 5.I Cons . 82 £ 5.3} 79 = 5,1
C.l ppe | 76 x 9.3:68 £ 4,0 10.T ppa T2 + 3.3 56 =15.7

I " 76 +I3.2167 + 6,7 + I 70 4 5.4 53 +Ic.2

I0 -~ TT £ 4,464 - 2.4 5 " 687 4,440z 6,2

100 " {59 % 8,4,57 $I2.2 ‘zreflan ;

500 " ¢ 58 +I3,2[53 +I3.5 .Cont } 82+ 35,3179 + 5,1
Eptearn | ' 1.2 ppo i 64 =12.0 64 +II.2
Cont, 82 -5379.+571 I ' 842 3.4, 05 ¢ 6.9
¢.I e | 71+ T.6167 + 9.6y I0 " 65 + 2,81 51 +15.2

I o 72 + 6.7155 #II.5 t I00 " | 65 II3.2| 54 =I5.3

I0 W 72 +11.8(|62 +I12.2 500 " 48 + 9.0| toxie

Ico 71 +12.4|58 + 4.0
3715 ¢ toxic . -
Linuren Gromoxone
Cant, 82 + 5.3|79 « 5,1 |Cont B2 + 5,31 79 + 5,1
0.1 ppm | 76 + 6.7{5I +I4.2 |0.1 ppz | 72 % 8.0( 63 314.I
I » 77 £ 9.3|50 +I2.8 I 66 +13.7( 62 +14.9
I0 " 71 + 8.4]42 +14.7 I0 » 57 #I4.2| 55 + 4.0
75 " 63 +12,2{46 + 9.4 Io0 » toxie toxic
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hersizide ciuzing avour 5C &

tor 72 k. sozk trsateent in dsasc nding o
. ™ . : —
Agent ; Concenvratinrz  Agzent Canceniration

I. 2,4=D arine 0.2 LT 5. Eptam IO --- ppﬁwﬁﬁ,w,
2. Simz2zine <5 " I' €, Tresiadl 160 "

3. Linuren 10 " ! 7. Cotorsy I0D "

4. Grezezane 10 E | B. Dzlepon 500 "

} 1

Some ather workers noticed gigile= rezults. Talbert {I065)
end Bayer et. al,(I967) revorted that treflan %as a miiotie
Foigonr in treated planis. Hacsraylo and Ameso (I968) found
that cell division wes rarcedly innibited in treflen treated
plantg.

Schulte ot al.(1968) found ag a result of sreatment of
maiee roota with sreflan solution radia’ erlargspent of cortical
cellsg and multinucleate cells :pn the meristeratia regiena g
aynthesls of INA and RNA angd protein wvaa suppressed,

Chkanikov et al (I968) reported that the wain reagon for
the reaistance of grazinmceous species to 2,4-D is that cogt
of the ohemicel was found bound to sutcellwler structureg end’
eytoplesmic protein, In dicotyledonous species, on the other
hand goat 2,4~D was found a3 free acid in botk volerant and

senaitive epacies. All plants contained 2 noxz protein 2.4-D

-
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derivetive which releesed Z2,4=D on acid hydrolysia, no
correlption wes found beiween cuentity of this substance

and the degraes of plant reaistance to 2,4-D.

The present study aimed to compers the effect of
eight herbicides, nemely : 2,4~ amine, dalepon, epiam,
eotoren, linuron, sirmazine, treflen and grsmoxone on
esrly growth stages of ihree plants, nemely; Vicla fabe.
Zea mays and Vicis sative. For mitotilc studies Viola

fehe waa chosen as en exaemple.

The daily growth rateg of trested planta decreased
then that of contrels. Tolerance of tested apecies was
megaured by the atrengthk of herbicide solution cauailng
50 % diminution of fresh weight. ¥icis faha waa the
mogt iolerant plent, followed by Zea _meys.

Inhibitlon of root growth was accompanled by
decregse 1in mitotiec index. Inhibiticn of mitosis
increesed with increase of concentration and time of

treatment.,
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