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Cytogenetic Effects of Magnesium Sulphate on The Root
Tip Céllsof Pea (Pisum sativum L .cv.araka)
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The effects of magnesium sulphate on mitosis were investigated in
Pisum sativum L.cv.araka. developed in vitro conditions. The roots of
pea (PisumsativumL .cv.araka) were treated with MgSO, concentrations
of 1-0.1-0.01 mg/L for 3-6 and 12 h treatment periods. It was found
that MgSO, has a marked mitodepressive action on mitosis. Magnesium
sulphate significantly decreased the mitotic index at al concentrations
and treatment periods. Mitotic abnormalities were increased and the
mitotic index was decreased depending on the concentration and duration
time of magnesium sulphate applied.
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INTRODUCTION

Plants require nutrientsin order to grow, develop and complete their life cycle.
The supply of nutrients to the plants should be balanced in order to maximise the
efficiency of the individual nutrients so that these meet the needs of the particular
crop and soil type. Theapplication of fertilizerscan considerably increase the harvested
yield per hectare of land. Thiswill probably be anecessity for theincreasing global
population. However, if too much fertilizer isused, thereisarisk of over fertilizing
the soil*.

In developed agricultural systems, inorganic fertilizers are applied to the soil
to supply the essential nutrientsrequired for the growth of plants. Many cytological
studies have been carried out to detect the harmful effects of fertilizers including
heavy metalson different plants*®. Njagi and Gopal an® reported that the food preser-
vatives sodium benzoate and sodium sulfite inhibit DNA synthesis and cause the
formation of anaphase bridges, premature chromosome condensation heading to
pycnotic nuclel and chromatin erosionininterphase nuclei in Viciafaba root meristems.
Magnesium isamacronutrient element for plants and MgSO, form have been used
extensive for fertilizers. As heavy weight nutrients,sulphur and magnesium con-
tained in magnesium sulphate important role in increasing output and improving
quality dueto favourable condition, time and inadequate fertilizers'. When theferti-
lizersamplein the soil the element dose increases such as cal cium, magnesium and
potassium. But this can be harmful which effect to change ion mechanism?®.
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In recent years, different chemical substance have investigated on the plant
chromosome structure®. Some studies have been shown that inorganic compounds
such as ammonium sulphate, ammonium phosphate, potassium chloride, copper
chloride, sodium metabisllfite, potassium dichromate caused various abnormality
on cell divisions™.

Furthermare for in vitro culture initiation was supplemented with 0.5 mg/L
GA; as plant growth regulators (PGRS)*. Gibberellins provide internode e ongation
by meansof increase cdll division. Since 1950 it hasknown that during the germination
gibberelin's activity takes action to nutrient substance™. All of known Gibberelin's
equal activity that to increase and stimulating growth™,

The purpose of the present study is to investigate the cytogenetic effects of
MgSO; in pea (Pisum sativum L.cv.araka) root tip cells.

EXPERIMENTAL

In present study, the mature seeds of pea (Pisum sativum L.cv.araka) was used
as source of plant material. The seed of pea (Pisum sativum L.cv.araka) used as
material were first washed with tapwater for 15 min. Then, depending upon the
development of the material, they were kept in 70 or 96 % ethanol for 15-20s,in 5
or 10 % sodium hypochlorite (NaOCI) for 20 min. Later they were cleaned from
NaOCI by rinsing them in sterilized water 5 timesfor 5 min. The seeds were trans-
ferred in Magenta GA-7 vessels containing 1/1 M'S medium™ supplemented with
0.5 mg/L GA; gibberellic acid). The basal MS medium contained 30 g/L sucrose
(w/v) and 5.4 g/L agar (w/v). The pH of the medium was adjusted to 5.7 prior to
autoclaving (120 °C for 20 min). The seeds were left to grow in the culture room
under 3000 lux 16/8 photoperiod at 25 + 2 °C.

Therooting response was scored after 15-20 days culture. Theroot tipsof invitro
rooted shootsof pea(PisumsativumL.cv.araka) weretreated for 3, 6, 12 h at concen-
trations of 1, 0.1 and 0.01 mg/L of MgSO. diluted with distilled water. For the
control group, the seeds of pea (Pisum sativum L.cv.araka) were rooted in distilled
water at room temperature (20 £ 2 °C). Then both the experimental and control root
tips(1.5-2.0 cm) were excised from the shoots and treated for 4 hin p-dichlorobenzene,
fixed in absolute ethanol:glacial acetic acid (3:1) for 24 h in room temperature and
storedin 70 % ethanoal at 4 °C. Therootswashed for 15 min, hydrolyzed for 5-12 min
in1 N HCI at 60 °C and stained in acetocarminefor 2 h. Then each root tip squashed
and prepared for count the mitotic cells. They were covered with Canada balsam
for permanent slides and made for each concentration and treatment period.

Onthe dides selected by change 5 region for cytogenetic examine and the cells
inthisregions counted for estimating total mitotic cells. It was determined chromo-
somal abnormalities in counting cells which different phases in mitotic divisions.
Comparision of control and abnormality cell in the mitotic division was estimated™.
The significance between the mean results and control was determined by variance
analyses (p = 0.05).
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For each variable 4-5 root tip squashes were prepared and a minimum of 300-
400 mitotic cells were counted. The number of cellsin the mitosis divisions were
scored and the mitotic index (M1) was determined. The cytological abnormalities
were scored in the mitotic cells and the results are shown in the Table-1. The most
common abnormalities were fixed by microphotography.

RESULTSAND DISCUSSION

The cytogenetic effects of different MgSO, treatments on mitotic divisionsin
the root tip cels of Pisum sativum L. cv.araka given Table-1. Magnesium sulphate
effected the mitotic index in the treatment group at al concentrations and in al
trestment periods. Mitoticindex decreased with increasing concentrations of MgSO..
It was observed that MgSO, inhibited mitosis and also blocks it at the metaphase
and chromosomal aberrations induced by MgSO,. Chromosomal aberrations were
observed to have increased in frequency with increasing concentration (Fig. 1).
The most common types of observed anomalieswere condensed chromatine, sticky
chromosomes, chromatine bridge and ring chromosome.

TABLE-1
EFFECTS OF MAGNESIUM SULPHATE ON MITOTIC CELL DIVISION AND
SOMATIC CHROMOSOMAL ABNORMALITIESIN Pisum sativum L.cv.araka
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0.1 893 81 907 027 0.13 0.36 0.16 1.02 0.19

3 1.0 642 69 10.74 - 0.19 1.43 0.11 1.36 0.40
10.0 766 63 822 279 1.07 2.09 1.21 1.15 1.13

0.1 933 86 921 017 0.25 1.18 0.33 1.23 0.32

6 1.0 849 71 836 182 1.15 1.28 1.42 1.05 1.04

10.0 627 50 792 331 200 275 027 218 156
01 726 62 853 251 184 125 18 233 168

9 10 658 49 744 28 119 25 151 237 234
10.0 617 45 729 318 227 301 222 252 307
Control 802 97 1294 - - - 0.07 - - -

MI = mitotic index

There are a variety of studies have been reported relating to this sudy. For
instance, Renclizogullari et al.’, investigated effects of sodium metabisulfite on
mitosisin Allium cepa L. Inceer et al.?, investigated effects of copper chloride on
root tips cells of Helianthus annuus L. Arkhipchuk et al.®, studied cytogenetic
eff ectsinorganic toxic substances on Allium cepa, Lactuca sativa and Hydra attenuata
cells. All of them found that mitotic abnormalities were increased and the mitotic
index was decreased depending on the concentration of type of cytotoxic substance.
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Fig. 1. (A) Sticky chromosomes (B) Lagging chromosome in anaphase (C) Bridgein
anaphase (D) Disturbed chromosome (E-F) Condensed chromosome (G) Ring
chromosome

In conclusion, as has been stated above, MgSO, has harmfull effects on the
root tip cells of Pisum sativum L.cv.araka. In addition to these findings, the increase
in soil and water pollution can lead to certain irreversible cytogenetic effects in
plants and even in higher organisms.
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Fig. 2. C-mitosis
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