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Abstract. “Hoelon” is a berbicide used to contro! annual grasses, wild oats, foxtail and other weeds. Itcan
be applied to wheat and barley in any plant stage, The present study was done to investigate the effects of
“Hoelon" on the meictic division of the pollen mother cells of Vicia faba. “Hoelon™ was found to affect
the meiotic behaviour of chromesomes. The dominant types of abnormalities observed were stickiness,
disturbance, bridges, non-oriented and lagging ehromosomc..

Introduction

The herbicide methyl 2-{4- (2,4 dichlorophenoxy) phenoxy] propionate is known as
diclofop-methyl and has the trade names “Hoelon” and “Hoe-Grass.” It is used in
Saudi Arabin as a postemergence grass weed herbicide, “Hoelon™ can be used for
crops like alfalfa, barley, wheat, soybean, broad beans, cabbage, carrots, cauliflow-
ers, lettuce, onion, peas, potatoes and several other dicot crops.

Some pesticides have been reported to affect mitosis and meiosis in higher
plants [1-5].

This study was done to investigate the effect of “Hoelon™ on both meiotic divi-
sion and chromosome behaviour in the flower buds of Vicia faba.

Materials and Methods
Vicia faba plants were sprayed with “Hoelon™ {active ingredient 38.7% EC) sol-

ution in two concentrations, namely, 8 and 16% w/w. The plants were sprayed at the
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beginning of the appearance of the flower buds when they were 23 days old. The
flower buds were collected when the plants were 45 days old. The specimens (treated
flower buds) were collected at random from 20 plants for each treatment, fixed in
acetic — alcohol solution (1:3) for 24 hours and then stored in 70% alcohol for the
eytological studies. Aceto carmine solution stain was used.

Results and Discussion

Spraying the plants with “Hoelon" solution causes harmful cytogenetic effects in
Vicia faba pollen mother cells. The total percentage of abnormalities and percen-
tages of abnormalities in the first and the second meiotic divisions were increased by
increasing the herbicide concentration from 8 to 16% w/w. Table 1 shows that, the
percentage of abnormalities in the second meiotic division was higher than that in the
first division after treatment with both “Hoelon” concentrations. These effects
resulted in “Hoelon™ affecting the pollen grain viability. It is observed also from
Table 1 that, the percentage of abnormal pollen mother cells in metaphase IT stage
was higher than that in metaphase 1. This phenomenon was also observed in the
meiosis of Allium cepa after treatment with the drug promethazine HC [6].

Talhde 1. Total percentage of abnormalities and percentage of abnormalities in each melatic stage In Vicls
faba polien mother cells after treatment with “Hoelon™

1 2% divislon
Herbickde No.ofl Total % wbnormalities % % aboormalities %
come. counted % of total total
(% wiw) cells abwor. meta. ana. abnor, meta, ana. abnor.
=(control) 1275 10.90 13.17 18.70 15.26 10.00 3,50 378
8 1194 - 4490 35.32 47.54 39.06 85.18 34,72 51,29
16 1698 63.11 52.20 73.39 59.31 76.64 80.36 78.93

Hakeem and Shehab [1, 2] reported that, the treatment of the flower buds of
Vicia faba plants with the herbicides “2,4-D amine” and “Eptam™ caused high per-
centages of abnormalities in both meiotic divisions.

It may be mentioned in this respect that, a significant increase in the percentage
of abnormal pollen mother cells in Vicia faba plants was observed after spraying with
the insecticides “Phosvel”, “Dursban” and “Methamidophos™ [7-9].
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Substantial increases in the percentage of abnormalities in the meiotic stages were
observed on increasing the “Hoelon” concentration from 8 to 16% w/w (Table 1).

Table 2. Percentage* of each type of abnormalities in the meiotic division of Vicia faba after treatment
with “Hoelon”

Herbicide conc. Abnormalities (%)
(%o wiw) Stickiness  Bridges Nom-oriented Spindle  Lagging  Breaks
N
8 81.90 6.33 3.54 7.45 0.56 0.19
16 7632 7.89 8.26 6.59 0.64 027

m.%.wdupmdmmmﬁawmwmm the number of abnormal pollen
mother cells.

TabchshomM.bothmkaﬁonsof”Hoehn”pmdmeddiﬂemmhn&
of chromosomal abnormalities; these were stickiness, non-oriented chromosomes,
bridges, spindle disturbance, lagging and breaks.

Fig. 1. Severe sticky metaphase I with non-oriented bivalentin Vicia faba treated with 16% w/w “Hoelon”
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Fig. 2. Sticky anaphase I with lagging chromosome in Vicia faba treated with 16% w/w “Hoelon™

Stickiness was the most prominent abnormality observed in the pollen mother
. cells of vicia faba after treatment with “Hoelon” (e.g. Figs 1 and 2). The percentage
of cells with chromosomes showing stickiness was higher in the second meiotic divi-
sion than in the first meiotic division in the case of the herbicide concentration of
16% wiw (Table 3). In the case of the 8% w/w herbicide concentration, the percen-
tage of stickiness was higher in the first division than in the second division.

Table 3. m.rn-umsmuuu-amm&uh Vicia

faba treated with “Hoelon”
Abnormalities in 1% division Abnormalities in 2*division
(%) (%)
Herbic- I
ide conc.
(% wiw) mm:mmmmmmmmm
dist.
8 8847 041 7.82 205 041 082 7654 1122 - 1190 - 051
16 7236 9.04 1118 616 083 038 839 463 - 78 - -

Amer and Farah [8] reported that spraying of the pollen mother cells of Vicia
faba with “Dursban” insecticide induced some types of abnormalities of which the
most dominant was stickiness.
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Bridges were also found as another type of abnormality in Vicia faba pollen
mother cells after spraying with “Hoelon” (Table 2). In the case of a herbicide con-
cnetration of 8% w/w, the bridges were accompanied by sticky clumped metaphase
dnmmmmddwymyhnwiomedma.mnltdprmﬁmofsﬁckydmmo-
somes. On the other hand, in the case of the herbicide concentration 16% wiw, the

Failure of orientation of univalent or bivalent chromosomes on the equator was
another interesting abnormality which always accompanied sticky metaphase I or I1.
The univalent or bivalent chromosomes appeared diffuse in the cytoplasm and near
the clumped chromosomes in the equator (Fig. 3). Sudhakaran observed this type of
abnormality on treating Vinca rosea with gamma rays [10]. Kaul also found the same
type of abnormality after treating Ageratum conzoides with a saturated solution of
aesculin (6- glucoside- 7 hydroxy coumarin) [11].

Fig. 3. Sticky metaphase II with non-oriented chromosomes in Vicia faba treated with 16% w/w “Hoelon”

Disturbed anaphases were observed also in the pollen mother cells of Vicia faba
after spraying with “Hoelon” (Table 2). Disturbance was more obvious in anaphases
than in metaphases (Fig. 4).
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Fig. 4. Sticky anaphase Il accompanied by bridges in Vicia faba flower buds after treatment with 8% w/w
“Hoelon"

Itis clear from the presented results that, “Hoelon” in the tested concentrations

is toxic to the pollen mother cells.

Lagging was also noticed but in a small percentage (Table 2); it appeared only

in the first division (Table 3 and Fig. 2).
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Breaks, in a very small percentage, were also found in some pollen mother cells.
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