ATANTINERINIZABILNAT 28:2(83-89)

NRUDIFISINARITNT BLAIARDT AANANTTNNTULINTRRIDIVANL D
Cytogenetic Effects of Alachlor Herbicide on Root Tip Cells of Allium cepa L.
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Abstract

In the present study, cytogenetic effects of alachlor herbicide were examined through the root
meristem cells of Allium cepa L (onion). Five concentrations of Alachlor herbicide (1.25 to 20 ppm) were
applied for 12 h. The mitotic index in treated onion root tips decreased with increasing concentrations of
alachlor. In addition, the mitotic phase index was altered in onion incubated with alachlor. The results
showed that the increase in the percentage of the prophase phase in contrast to the percentage of
remaining phases was found to be decreased. Aiachlor also produced the mitotic abnormalities resulting
from its action on chromatin organization and mitotic spindle. It is clear from the results of the present

study that Alachlor is cytotoxic on meristematic cells of the onion plant.
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uaz acetic acid ludmsndon 3:1 fignugidesdunan 12 Falus thandrsfouienues 70% uazudias
mnitldlueniues 70% iufnm I lugidu e lddnmsely

22 msdenirad thlaresniimdenld ldluaeanaastauin 1.5 S6Aans naenaz 2 310 7
Uszneudneewlasl pectinase Auidudy 3% cellulase Avuudindu 4% aranelucitate buffer 7
tsznaugae citrate acid 0.01 mM uaz sodium citrate0.01 mM tixiigrusnil 37°C iiuiaan 70 wn

2.3 natian@iasiulon dilareivanAularasinaanainuananaaesnauualas samnianizdiu
ﬁLﬂuLﬁmﬁjmfﬁnﬁﬁmqju WeREsIATATEN WAL TR IULE laFRE s BN WeS 95% 1Emadlanesn
Iiusiualas seaualafidie fanddand giemsa Ao dud 2% 1ihuaan 10 w1 Enarinutinngy feanli
whe halasildundnmmelindeansopnl

N1sTURNEANIMASeY Tuindueusadluszazainge aaensudvaaduuuluinia dusiuiuuas
uunadnmuiaUnFaessd lnaduadiuuduatinaien 4,000 [aaseyviavmws WianTuAnN W uay
AuIATIinTULLIAE (mitotic | index) AaTinAsuLaTaa I zezsng o weeluingin (phase index) uas
Wefimudinadiiaufinn (@bnormal cell) mmmﬁﬁulmw,wimﬁwLuuﬁma@;miﬁaﬁialﬂﬁ

FeatinnguLNLTae - AwsumediamualuszezluEn X 100

SuTasTnaTU L

Fatinnsuisiaad lusraeaneaesliven wiu dainsuagadssez e

AL aRI T I NWA = AUIUTAR M Bz UNg X 100

SrunwasdRlLsaUnAlusz ey lunin

ANNHALNRTRITAA W aNkueANARLNG delayed anaphase Fntlussez o ing

ANMUEALNFIRNIAATHA delayed anaphase (%)

= UNUITARKALINATEA delayed anaphase X 100
ST AR LA

IMNUHUNNIARDILLL Completely. Randomized Design (CRD) 4 1 fivuald 1 alasivindu 1 4
TatiAiAszsiann st saui Beuifieusneanlneda Tukey's Studentized Range Test AsyFuANERT 95
wasipus

HAaN1TNAaas

o o oA

N1IANHNATRIANTAN A TIN TR A AR T si@mal,ﬂ?iﬁuuﬂmwNé{mgmmmmmwﬁa’lum’ WU
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Tutngin LiJ@?LﬂnuwﬁJmmm{iwx‘lﬁﬂﬂwmmmaﬁﬁL%’ﬁzjnwl,l,ﬁwmﬁﬁ@"mmmuﬁ@d"ﬁuua:ﬁuﬁuﬁﬁumwL%u?ﬁu
ya9asezANARe TR fsziuanududugeiian (20 ppm) HdndiusesasluszeziUsagediqn de
92.77% daudnuamadlusseriu 7 Wurszazmmina uaua uazwlamalidndiuanasmnasniddu
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ansnAndrimesa1Aans (Table 2, Figure 1) wudniigtuuniaonufisy nftugtuuusing o fail Rednwznns
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naulaslulonlusrezuauniadindnun® (delayed anaphase) (Figure - 1e) nanvaslasiulan 2 naulusyes
waunnalidnFessnag luuualanniu (diagonal anaphase) (Figure 1f) uaznguasslasuloy 2 ngulusvey
wiawalidnFeedaasTunuiiana iy (diagonal at telophase) (Figure 19) 5m:fm:mmamﬂnﬁﬁwumnﬁzgﬂ
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ANNEAUNADILTAS (Table 2)

3975 01H8
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ANAADITLANTY (Table 1) wanalsfiiudnansazaiasassunaunszuounisudaasuuuluinga uazdanals
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ARe SN d AT e MisedildansAuAT S AuRs T nsutiie (Schulze and Kirscher,
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gnatilasnannssuadnidigsrazliininanas Avinlfideduiauindnfresaasing lussazluing
nananwlUsae Sinavesssindadaiteezarnae i ltinanwnzssuindnizeslastalsy Geflanmg
2 Uszns Aa L'ﬁmmwtmmg”umemﬁqﬁuuuuﬂmaimiu‘[ﬁnumnﬂd’]ﬂﬂa wazsunaundnizessntaslulas
M914@ (microtubule) Fedenasionisaiansaluda anuiaUnsresnisaasatesiaslylay eraiReatesty
ansrndndTiTasaAaniTidinansznuselasaRW RAIINnNs TN esRdue W siudalay uasidsiud
Tdld3alnu (ansn, 2540: sumner, 2003) 19881 RINANTENUADANHOLENINNILNIN WFaBIALTZNBLN AN
ya9sdue wazlusiuaananadudaiuiusduenn linnedniTeeflnUng (Ei-Ghamery et al., 2003) danali
FnwnislasluTounadu SAnuvLnTy Lazaf ULl TS mMAINE LATLeUNIE (Figure 1c, 1d) &miu
AnuinUnEa nNIsdniEeesa lulasfioys wiansaiauatuia anaifinsnnananserapaesiinasianis
JnGEENAY microtubule Wuansatiuga vinlinsaiatiufaldanysnl (Singh, 2002) inliiAndnenizA N
dadnsilsiur spindle disturbance at late prophase (Figure 1a), c-metaphase (Figure 1b), delayed
anaphase (Figure 1e), diagonal at anaphase Way diagonal at telophase (Figure 1f, 1g) N@mi‘ﬁrmﬂuﬂ%ﬂ
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Haenndestiunomiasefifieadesiuauidndnfveslastulndifasnasindndaie iy Marcano et al,
(2004) 21897197 ATluREnsastNdaTTRIIasn lanan s (maleic hydrazide) Revduaanuddiu 10
6 10° 107, 10° M feldFuansindnseiadunan 4 8 12 uax 24 42 lue Ineldvenvinlug fuRamasey
wudraadinduiiuansnefuiunan7ldsuasiianuduiuiiufufainsuarad wazanuindnfines
Taslulmfiny A stickiness WAy anaphase bridge WaYAaINNNIIIENUTES Fernandes et al., (2007) wWuan
ansrnandangmsngsau (trifiuralin) ‘ﬁﬂﬁlﬁmmmszmlunmn_iwnm'ﬁﬁﬁi@iuim%y@ AR e AL
A NNT0PILANNNTULNITAS uazdntmafinaruugeselashilmunelumed (polyploidy cell) uenanil
SN E9UDIRNI TN AR TENT 53 THTNFAINAN AT AN TUNN ST ULAIAILLINIUEA UATUININARBUNNS
u:u'qmm"iumnmuﬁﬂum%“ﬁummm”JM”Ju 12.5 25 50 100 200 L& 400 ppm Liuszazinan 6 12 uaz 18
m‘im wmw’nummmLmawmnmﬂmmwnmuwﬂumw‘lmnmmnmmnwmﬁmmmuumammmums
Winpnududuresarsafiauayszasaan i laiuans uaz a13anA N unn A uLASEIltanenIs
Lﬂaﬂuuﬂm@’mdqummmmumaawL“ﬂﬁ@jhﬂfziﬂﬂﬂﬂ W a waunna uaznlama waslussailsinai
?j“mwﬁ'mgd%u mummﬁLﬁﬁéluiwﬁnlmmzﬁu 7 d&ndauanay (Teerarak et al., 2010)

%mmﬂmiﬁm:mm@zﬁ'ﬁuﬁmamﬁmﬂﬁu@mﬁﬂufyLﬂﬁM‘ TNAFD1I Lﬂu?g%ﬁmmmm%ﬁw aNTR
m@\amm@nqmmﬂuwwmmﬂnm (cytotoxin) denaliiaaaugpnisiasdinintesusena lWrasanels uay
mmm“l‘nuwm?wummmmmmﬂgmmnumswuﬁmmLLam@‘lﬂ‘Lmmﬂﬂaﬂuuﬂwm@mmmL@um
ﬂnqLﬂums‘nﬂmmwmiﬂémsnmﬂwuq (mutation) uaynNaifiANzie asidAnaNURNEaNd1 genotoxin
(Grant, 1982) %dﬁuLﬂumiwmmuﬁ‘éﬁﬁcyL‘ﬁ'@ﬁwmmw@uié’d’wmﬁmﬁmmLﬂuﬁmﬂ'@Lmﬁﬁ@ﬁﬁmami
Wugnssuitedszfiuanuaentasedadi@in Inuaannisdnaldidiuiasiiiaiaigeraraaeinli
&T«nﬁmﬂm\imm‘ﬁu?mmﬂmmﬂnu@uﬁﬂmgaﬂm Lmm’LﬁLﬁud’]m?mmﬂa@ﬁﬂumsaﬂnqw‘é%ﬂuﬁmﬁ@
waaeavnliaadug ansdivinuazerainllgnismierevites uenannitisazaranestiintinifnaaw
Andnfvadleslonluszudnansuiaesd uansieranuufisaea1 102890 a0sfea)s RN ITuEI01A9N
Wntgdnsnaneiug uarmafinuziie (Smaka-Kincl et al, 1996) apmadesriudeyaain Envionmental
Protection Agency (1998) *‘ﬁ'iwmud’]mmxmm@é’d@’lﬁtﬁmuxﬁﬂuwﬁuﬁmmwwm nazdaLiluansi
pnananzifelunysd udedvlafiauiedniiaamdeaemistens felussfufiveniu 1 viefednileanu
Aoemnlunnsnalfifauzde

Table 1 Mitotic index and mitotic phase index in the meristem cells division of Allium cepa L. root induced

by alachlor for 12 h.

Concentration Total Total mitotic Mitotic phase index (%)
Mitotic index
(ppm) counted cells cells Prophase  Metaphase Anaphase Telophase
control 4,594 426 9.28+093° 78.77° 7.27° 559° 8.37°
1.25 4,773 334 6.99+0.58° 81.24° 561" 5.38° 777°
2.5 4,395 189 430£0.93° 83.81° 4.18% 516> 6.84 *°
5 4,497 128 273+0.26° 86.85 3.45 % 476 4.94%°
10 4,557 92 2.02+045° 89.44 % 2277 412% 4177
20 4,199 22 0.60+0.23° 92.77° 0.00° 2.45° 2.51°

In each column, means having the same letter are not significantly different by Tukey’s Studentized Range Test (p = 0.05).
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Table 2 Chromosome aberrations in Allium cepa L. root meristem cells exposed to alachlor for 12 h.Conc.
Concentration; Spin. dis. at late pro.: Spindle disturbance at late prophase; c-Met.: c-
Metaphase; Stic. met.: Sticky Metaphase; Stic. ana.: Sticky anaphase Delay. ana.: Delayed

anaphase; Diag. at ana.: Diagonal at anaphase; Dia. at Telo.: Diagonal at telophase.

Conc. Tora %Spin. dis. %% Stic. %Stic.  %Delay.  %Diag. %Dia. %Total
counted Y%c-Met.
(ppm) il al late pro. met ana. ana. at ana. at Telo. abnormalities
control 4,594 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00°
1.25 4,773 1.47 0.82 0.65 0.15 0.19 0.06 0.40 37241317
25 4,395 1.24 0.60 0.29-0.07 0.14 0.00 0.23 257+1.31"
5 4,497 0.82 0.38 0.33 0.04 0.07 0.00 0.11 1.76+0.34"
10 4,557 0.57 0.33 0.15 0.02 0.02 0.00 0.07 117 £0.40"
20 4,199 0.10 0.02 0.02 0.00 0.02 0.00 0.00 0.17+0.14°

In each column, means having the same letter are not significantly different by Tukey’s Studentized Range Test (p = 0.05).
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TasTalnudifnt ussmdnansutamas arsaranansaesn Lflumsﬁﬁqw%'ﬂuﬁwimmﬁ uazidunssaans
WUFNITN
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Figure 1 Showing a spindle disturbance at late prophase (a); c-metaphase (b); sticky metaphase (c);
sticky anaphase (d); delayed anaphase (e); diagonal at anaphase (f); diagonal at telophase
(9) in Allium cepa L. root tip cells exposed to alachlor for 12 h. Bar represents 10 Llm.
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