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| N INTRODUGT ION

The progress in the methods of chemical control of
nematodes hes made its way during the past years. However,
most of the research works have been conducted to study the
effect of nematicides on crop yileld end nematode population,
(Pinder and Chabre (1372), Smith et gl. (1973), Ranjit et al.

(1574}, singh (1974) and Miller and Saul Rich {1974).).

. X
| In the present work the effect of two nematicides,

i- nemagon {haloginated aliphatic compound) and nemacur

I (phasphorus aromatic compound) on root growth and mitosis of

Viels fabn was BtUdin}
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. ¥aterial and Methods

Viedn -fpbn seeds {Var. Rebny-a 40) were subjected to -
two types of experiments:-~

Yield experimentsse

In these axperiments the actual field doses used inm
bean fields were applied, For nemagon, 7.5, €,2 and 5 ppm
concentrations were prepared from the original solution
and for nemacur 3.8, 2.8 end 1,9 ppm corncentrations wsre

prepared from the original solid,

Seedsg were incubated in water for 24 hours then sown
in pots containing 5 kgm. sow dust. The sow dust was mixed
theroughly with the appropriate coocentrations of the nemp—
ticides used prior to sowlng. Twenty pots we:fe wsed for
each trestment, each containing 5 seeds. Tap water was:
used for irrigetion. For control, 20 pots were used in
which tap water wos used inst.ead of the .experimentsl 501:1.1-

tions.

The study comprises measurment of the root length
after 4, 6, 8, 10, 12 and 14 days after sowing taking the
cotyledons 28 ¢ starting point,
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For mitotle study, the secondary roots of treafed
?lants 12_ days old- were used, The roots were cut s fixed
in Carnoy's fixative (13 ac‘étie'.alcohol') for_ 24 hours then

P L s TR

stored under refrigeration in 70% amlecholi -+ 7

Laboratory experimentss

Vicia fabg rocts 4-days old (1.5 em. in length) were
dipped in verying concentrations of nemagon and nemacur
(1, 10, 100 and 500 ppm) fc:r 3y 65 12 gnd 24 hours. After
the fixed time, the Toots wers cut, fixed and stored as

Previcusly mentioned., o .

For reocvery tests, another group of seedlings were
tnken out of the solutions gfter every tims of treatnent
(3, 6, 12 and 24 hours), washed with mml:l.ug tap water
then dipped in tap water for 24 hours, The recovered rootg

weTe cut, fixed ao previously mentioned,

Observ:;tions were made from pemanent Paulgen stained

root tip squash preparations. ’

Kitotie index was caloulated as the mean of dividing
¢ells from 10 different root tips, for every treatment

10000 c¢oll wore counted,
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Huelear volume way estimated from a rondom semple of

nuclel for each treatment =and was c¢cleulpted as

Length + Dreadth
"/3 T ( Y2 Tennet 1970
4

Resulte

Root grwth

- Statistical gnalysis showed thaot the stimulatary
effect 0f the two nemnticides was not gignificant except
for the last reading of the medlan aecm-cur dcge, Fige.
(1 and 2).

Cﬁolo.gical studies

Tables 1 and 2 show that the tw nematicldes aifected
the percentzge of mitotio phases, Aceumulation of prophares
was obvious after treatment with field doses of the two
nenaticides. In the direet tregtment, accumulation of pro-~
phases was obs"erved ﬁf‘ter‘ 6 _hours treatment with 1 ppm

LEmagols

_ Recovery experiments of nemagon 1 and 10 ppm tends
to regain the normal percentage of the mitotic phases a8

"
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the eamtrd), while thst of nemsour deviates the perventage
of phases nway fien their nemmal onsg,: Table (2),

Tezieity appeared afier :-ec'overy in nearly all time
intervgls of 100 and 500 ppm nemagon and Zemngur. Nempeur

T
Wad moTeé *oxio then nemagon, toxicity na:'t.i.ug earlier
(after 6 howurs 100 ppam).

Inhibitien of miZotio index’ wam observed after treat-
ment with both fIs1é and lotoratory doees of the two nema-
‘tleldea, Afier field doses, 1nhidition of mitotic index
was uere obvvious a,ﬁ:ar remagoen trzatments, whila after

dizeot lpborotory treaiments nemaoiy aifected the mitotic
index aeverely.

After xeocovery, the mito-depregsive effect of nemacur

decreaoed except after the longer Periods oi‘_treatmen:t_.

Table 3 shows that maximum field dosss of nemagon
and nempour decregsed the average volume of the nucleus,

An obvious decrease in nuclegr volume wgy observed

aftor 24 hours tregtmsnt with 1l and 10 ppm nemagon.a.nﬂ

‘nemacur direct and recovery treatments, . meTked increass

in nuclesr volume was cbmerved after nemgcur treatment for

3 hours with 1 ppm direct and after 6 hours with 1 ppm and
3 bours with 10 ppm recovery, e
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After field dosmes, the total pereeniage ¢of agbnorma-
dities inoreassd with inexreamse of eongeatration aﬁ:e‘r G-
nagon tregctment, On the other hand, it waos not sorrelated

with conceatration after nemasur treztments.

After direet trepntment with the two nematieides, the
total pernentoge of abtnormelitics was not correlated with
concentration, Table (5) ghows that a maximum peréentaze
of ebnommal cells (57.1) was obsarved after recovery of

20 ppm 24 hourg treatment,

Mogt of the abnormalities ware restrictsd to mata~
phages except with mindimum memacur dosss, Prophaseo haa *ha

icast percentage of abnorTmplitiss with the two nematinidas,

Abnormal prophases, Fg. {3) were ohserwed in Vieig
roote after treatm‘ent with nemsgon Pield doses, Tablz (&7
and were more propounced after labormiory trestment rezch-
ing 42.2% after 6 howra with 1 ppm. '

Stickiness was a prominent gbnormality after treat-
ment with the two nematicides with both field gnd labora-
tory doses. After fisld doses the percentege of stiokiness
was inversiy proportional to the concentration,
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Stickiness was more obviocus gfter direot tregtment
with nempgon than nemscur. TFig. (4) shows sticky netg-
Phase chremogomes, '

The percentage of dbridges wasm hipher in nematur then
nepggen after freatment with field doses, On the Sthad™ -
hand, nemagon brought ghout a higher percehtage of bridges
than nemacur gfter laboratory treatment, Tables(f and T2,
Pigm.(5 and §),

Lagraxds wiere a logs deminent abrnormslity after both
Field and laYoraZory doses of the two nemeticides, Teblesg
(& a2d 7), Fig. (7).

The disturbed type was the other dominent atmoInglity
obaervad aftor $veatment with the two nematicides. After”
nemagon fleld doses the porcentage of types of spindle
ddeturbonoes mcreaped with inersase of dos;s. Yot with
DERACUT maximum parsentage of spindle disturbance was |
ropched efter the nedian dome. Vith deborethry treatment,
nenigeur induced g high percéntage of disrupted spindles
oomparod with nemagon, Tables (6 pnd 7)s Fig. (8).

Fregmeniation was o leas comnon abnormality after

both field and laborstory doses of the two nematieides.
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Reenvory trogtment with 3h lpom memnour ahomed that frag-
mentatisn was the enly otmormality scered (1G0%), Tabls(T),
Fig. (%Y ,

riiere gnd multinonclents eellp, Pigs,.(10 and 11} wers

not a coumon ebnorselity in this investizption,

IMasussion

o

k2 priaont romlis irndicete that the fwo asmetdeidag
"hed no slgnifiepat effzet on tho rool growi: of Yiecds foo

1:2. Vicip roots telernta ihw »ifest of the namptielde:

~ Mitoile obsarvationp proved that nruodir was more
tezie than remspon. Frophage agestrmulniion which wes mora
rronounced after noemogen field and loboregtory dogses than
ntnecy Indicates delay In the spipile formgtion, Howevwar,
Tecovery after nemagon treatment changed thosze parcentagos
to the noymal level,

Applying f1eld doses of nemagon proved to be a milo-
tic poison dearepwing tho nitoiic index more than nmemacur,
while after neopeur loboratory doses mitotic poisoning
steTts earlier ard more severly. Howevsr, this mito-

depresaive effeet of nemagon inoreased after reccvery |
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exparinents while 1+ docreaced in cose of nemacur racovery
oxperiment g,

Mazimum nuelepr volume roduction being sinduced 24
hours after tmestment with Voth nemgtieides indiontad
that they might play o role in DNA synthesis (Zihlmzn 1971),

Mozt of the abnormalities ecored aftor nemgtieidal
troatment weme g% mataphaae otage, engurirg. tha‘t Stha twerrr.,
nematicides chowed stuthmok_metic tendencies, yet they
d14 not affest on incregse in the mitotle index due to po-
oumiation of eolls et twophase and metaphasne,

Prophase poisoning might be due %o different ehanges
in ths xEndily dividing oells and thipg leads te a eriticgl
retordation of 4he courss of ritosla, This amormglity
was elpdlar to thet repurted by Levan and Tiio (1948) after
treatment with phemola, D*imato (1950) usingz ngtural come
reuadn, end Barthelmeos and E-Eabarlty (1966) uging goot-
endlida,

Kemgour induoed highor percentagza of stickiness than
neZegou With field doses, vhile after laboratory direst
and recovery experizents nemagoen brought about a higher
proroentage of stieckinsan,




AfY¥or treatment with the higher concentrations of the
two nepaticides Bticky bridges wmere observed, While sfter
treatment with the lower corcecentrotions the bridges formed"
ight be due to either adhegion of chromOSqumigi-exohanges
end reunion of chromatid ox subchromatid, o058 eng Bosn’ {1970}
found bridges with or withoui fragments trecting Tomato
with colehicins, dlethyl sulphate and'triethylamine.

Lagglrg chromosomes WeYe Lore common pftor neRaZon
treatment than nemacur field mnd loboratory dogeg. Lzggards

and fragrentg night give rise to microaucliei,

After short periods Treatment, 24 ours ST OVOry was
Bufficient for ihe total percentaze of abudrmalities and
witoife phages to Tegain their nommal behaviour in both

nemzticides, ' '

Henacur hawmtul effeots were repaired by recovery

treatnents than nepn-eour,

Summary

S e . e

Vicia foby hos been gubjected to two types of treat-

Lents using different doges of nemagon and nempeur, Figld
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dones used in boan fiolde were tested and lmborptory doses
waore the coneentrations used were 1, 10, 100 and 500 ppm
for 3, 6, 12 and 24 hours, For both nematicides regGvery

tegtg for 24 heurs in tpp water were garrled out.

The two nemnticides showed ne significant effect on
root growth of Visia except for the median nemaour dose,

prore stimiiation in zoqt lengih took plaoe,

Under field ceonditiors, nemagon proved to be n mito=-
tic poison more than memacur, Vhile under laboratory con-
ditions the mito~depreossive effect =3 woll a» lnduction of

spindls disruption wap mere pronounced in nemaour.

A reduction of nuclear volume wes recorded after
lorger hours of ireatment of nearly all laborptory doses
of toth nomaticldes.

The most dominating abtnormplities wers 3~ gtickiaess,
bridgoa’, loggords, spindle disturbance, fragments and

micronunles,

The two nemyticides used proved to be atzthmokinetice

agenta,
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"DAYS AFTER SOWING |
FIG 1: ROOT LENGTH AS AFFECTED BY NEMAGON
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FIG: 2. RooT LENGTH AS AFFECTED ®Y MEMACUR.




“nble (1)

Pernontpge of Thoses ond mitotle index ns

effscted by memegor ardl Fempeur fisld dosen

- -——— o

Type of .
Zrozhape detnphzge Ana=telophags M .
truoatnent
Coatrol 40,8 6.5 4.0 "
¥empgon 5,0 b4,S £.1% em.t {
6,2 66,6 L0 21,9 :
Ts3 T0a.4 L3.60 15.9
Temooue 1.9 52,9 - 19,60 2754
2.8 47.2 15.20 .3 )
3.8  55.8 14,70 29,4 )
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Fable (14)

Totwl percent-ze of «haoxnklixles 2and distritution of
bercent=ges of ahnormolities in tae di< ferernt nitotic
Phosges ofter trena:ent wite field doses ‘of Remagon and

w

NMemacur, - o -
. v T
Te——— : - %~ -
£ Totrl pex- :
Type of . . o - Ana-
Conecge OF prophase listaphase
. abnommali-
treatment _ '¥ies T telophane
Control 2.2 - - -
Nernogon ppm.5 7.6 0 - 57.0 . 43.0
6.2 &.7 9.5 52,3 38,0
7.5 1.9 11.5 63,2 19,2
Yemacur ?I'ﬂﬂ.sl . 20,3 (o) &6 b 33.8
2.8 14,8 o 7. 4 2946

3.8 16.5 o 42,8 57.1




aa g —

’

o
¢

!

— iB4 —

- » ? -
I
. W o T n ; | sines dpcoy, brece joron sFpa | i s7xey | w2
. EREs « ! ow " o 1 oemrern bmor]ette| sree | 6ves|  greed otos forst | ot 12T
ajeog |3oxos |2 VERL |arton [RETUE arta; D1ag, ST QL ppean 1011 swoog op<ofl owold §°2C [S*LT 0*cL g
29 vroef L°F JE2 Uac1id bees] @taz | etev|. otz £°LT [§°28 o prudd am
€*o2 £ € ore | TUrelprety grod Aeti | #eT ] el [t Ly |u¥zZ
5*0T LA A 8% 3 ST G YT RTET qrig | 6*€1 a“Iy v Es 9 2T
i 9*ak e i g9t 4tz ET6E g2t | P LT | €°92 |2°56 ¥'9Y |99
S EAFR pdu € jrrylew | e 65 £¢C | ¥be '50ES g pe wdd g1
S Le a*uh ALl T4 pLaT]6ror) 55T orye 4] Sy vt o |avd
71T aras 11 L*i,} &°R°L 9 greyfatet] veak A 04 brer j67KG 0*9 qaT
A 924 gt QL 0% q L°¢¥ 1 9°8F 003 4} 3707 I°TL |E*SE g'eh 149
3 0 ) Lige | a6 g p3te Uy weTe veav | LT | 9*2€ |8°09 gre | g€ wdd
¥r R*T 16" Togjuog
- T
u il ~ag-ud ¢| wyevirydoxd fpog-our | 239 syload | W a orsy-muei  wmger [‘ydoxd |-3-www| wyen| ydoxg
_ OO T ] raw Jo " ,
Jo g Tmicy Exoacmury B {4 ¢ yni0 Ftanooey LR DRE 0 Dary eel)
Ao Rar] . roliva0y 30 ediy,

ANDY L PUT eﬂ_uu.u_._,um 1o )
g9ui0p QU - AT TuewiUaad Xolr? gaewyd orio3¥m judlefITR oYl Uy Be T iuIauUgD JO
uaFesnad”3od jo WOTINQELAGTP PUU 92§y fyeeIclqe Jo eSgjuagaed TUIOL

{G) ataoe]

L




e,

.
M caar' o Y

.....Ill.llll.ll.ll.l..l.ll..lll..h|..l.l-l..ll.-!nl.l.ll."ul}!..ll.l..ll..l..l.ll.-‘ lllllll L o o i L e e e o 8 e i oy 2 o kA

L.

6*¢ CPrLEN, 't 0706 €6 1 0% 0°c

Log 66 TTT GOt 9'9L |  o0'c ! gz

s g

0*0 _ o'e ! 0°0 CEE sty V.. 0o 61 wdd anovuoy.

00 ) e 1 ¢t 00 1 &MTT. LS

L _ L 5 ) i P .
. 3 . i . i ¥ .
N8 . 0%0 0* L4 0"GT i 4 4 Ly %6, ._m...m
- — [ — L N s -
B * . - . . . . 5 ) * . . X Lo hy h_
a*o Gty ) 0 CLRE E°LT: y »o;o ,W.m wdd voltuoy m
| ' . : : _ ¢
1 . N i ) . . i
“ll.l!..il...llII_I.I.J...I.I.I..-I.IM::* .luu.llIl.l\....ll.wn...l...._l.ll.ll....J.i,. l.ellllx.l_‘..u.rlw;;.ll.ll.l|I1“...It!.l.ll....luul.ll!.klllil"
. R . h . SR .- . : . . \
1 WM X *aoyp vdg Surddug m @aYpran "HATIE - .ﬂﬁ..ona..oqn% A R “
P : _ 4. - jueugPoxsy H
i . ' * : ' : i
I e s e e e e e e !l.l.l.i.l..l.;!.rall. T et e e il.liil.ﬁidll]l..,.u.nls_-.l.l!.l.l B i - ke “
i - . o P R 1-3-1: 7. A }
v _ BovlfyowIsuqy Jo Loddy R R DY . e
1 . _ i
| v e e o i 3 o vt i ok e e -t B S 81 i A o 7 om0 e o 2 B e 1 ..Illl.lsrllurl.fu.lflq.lil.il.

JGTRIEy  PUY UQATHT] TO s8swl PISTL HETA _n_.ﬁﬂﬁu.dw.ﬂu.. .mm_. ie
 PATIFIONTUUGS 3O Godfr quaselX[p Fo Foftgucadog




- —

- .. 4 T - ) w . 4 H
udxo_ﬂ. afxay <} G A u._ﬂ.Ta._ 0TxeL apdor, ATpoL oTXCY )3 1 hA sfxol SEral| a L qw2
agAoly L°T] — oy un; 9 6Ty 06 oL 14} 9 oyxog n.mﬂm.oc (23 A4 .m...wm ¥ xoL| 41| — 921
...m] —_— it | —f =] — | ¥E m«uua g .oioa ¢"6 | 978l ogxol | g olixol @ as
— (9% | 0*vfvet |rgyr wniotsdnee — | —lovw |89} | - o 21t [°6 brazjoogi ¢ z |4ee T.ﬁl = | 4 weded. 001
. |eteq @G| T7d (S mas|6t ey — | T RS | £TR0%E ggln v hou|-0g] 25 |o-62]ion] — | - T — T «2
T 9T LT 9T | TTEETOS) 9 e T iy | A0 197X T8 [ 9TE LG [£°91 TR | T |97 ] SBiE- v 270 - jre|ce 9z
== | — evdom|rsdear — [oofsergf | - | = = |eateccy — [er 6] 9o g ~lre|ezs LT
Frgoesd o9 1° worelgrog|Ltid e = TUERTL|S S | T} - [ee1d LRV ol L L) Fere] — 9f wed-d o
o .mm..z — | vdorsgeteeogotos| = | |G| - vide T4 =2je g5 1°L "4 —| — Qw2
Ty 9soTe] — %nmm.m:.& gagd — [T°2|1 vg T"Elzee| 9| € |1'F{LazpradTdt] 3T 1£]0€ L0 4
n..& 4 — | ore|@iqertd — | ormlsto]  orom] wew] — 206 — |erelaest| — loro2| €€ L5 — m.mu s
00y & jtr 2 1 el — ]| oodlcL] 6T —~ ] 4T aeion ~ |~ [rrEr)ecel — | & [5e06| U*6E gr5146] s° qg wed-d 1
vla| 2| clalel gl al o af] ¢} af 9] al u| a| 1| a| 2} « ale{ « "
;.H:o.msoz veduagey| anyuway| uofemay |anorwey | woRwway | anortmay woloemey | Jnomme _qnw-ao_n anovuey | =
. a3
“Bwag TP dg Sayiser weBpIIy feeTyToTag eqdord °oqy | amvwawens
4 Jo edEi

FATATTARIOUERY G mnE.

«INOTUIT pud WOFETSO RATAa AUAMI9aT) LIoa0lddy DUN J0IT( -
Lzoj3ezoquy IsyIw ERTRTIOBAOGAR Jo Gadiq auoIeIXTp Jo weSwycecdeg

(L) oTQeg




B
Ve @ e

%

N

.

) &

— 187 —

ik v
a.up L

> M.,\_ k4]

¥, vl Y L

+ [
- B
4




—~— IB3 -

Plzte I

g s S vy i

Figs 3 ,. " Irpsgular prophose ofter trextment with nemagon
10 prm 24 hourse anf recovery.

Pig. 4 3 Siloky metaphage after tregtment with 100 ppom
& Rours nemagtn.

Fige 5 8 Stisky bridgs at oncphase after treaiment with
paximmm nemsgur field dose 3.8 pm,

Fig. 6 @ Chromatid bridge after treatment with maximm

nénacu: doze 3.8 pML.

Pig., 7 3 Lagging chméamn {two :shrnmtida) after trept=-
: men‘l: with nﬁ:u;gcn 10 prm for 24 hours ond XesovITy.

Fig, 8 1+ Disturbed metgphase after treatmant nith ma:dmm
 pemagen: - -

+

Pig, 9 ¢ letaphase hnakage ofter tnatment “with nenagon
10 rmm 24 hours and mowzv.

Fig.10 ¢ llnltimelnto Ju,i't-r treatmnt with ramagon 10
' P 24hours and ncoﬂry.
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