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Abstract The aim of this paper the study of the modifications produced in the interphase cells

of Triticum aestivum L treated a year ago by sprinkling the foliar surface by some synthesis

fungicides mixtures. The nuclear and cytoplasmic volumes have been calculated after three and

six days after the seeds germination. On the variant treated with the PEI-325 mixtures (2.5

kg/ha) we have observed the drastic decreasing of the nuclear/cytoplasmic ratio (0.009) com-

pared to the control (0.063).
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Introduction

The use of pesticide in agriculture is a frequently performed method with the purpose

protecting the plant and obtaining rich crops. The abundant scientific literature, confirms the

direct or indirect involvement of these methods in plant protection as well as in their patho-

logy. The application method of different pesticide is determined by the culture type. The use

of pesticide in inadequate concentration, determines at a cell level, a high degree of toxicity.

It is well known that the extracellular signals can penetrate cell wall, influencing the fate of

the cells, their dead or their survival. The primary damage of the cell membrane can be a

consequence of the cell exposure to some toxic product.

Material and methods

Plant material: seeds of Triticum aestivum L. obtained from the plants treated a year

ago, by sprinkling the foliar surfaces with different combinations of the synthesis fungicides

mixtures. The synthesis fungicides mixtures were provided from the Plant Protection Institute

in Bucharest, codified as: PEI (316, 317, and 322, 325). They contain different chemical com-

pounds in some proportions: captan, ziram, mancozeb, tiophanat and trimorphamid. Every

mixture has been used in some quantities at hectare:

PEI 316 - 1.2 kg/ha

PEI 317 - 2.0 kg/ha

PEI 322 - 2.0 kg/ha

PEI 325 - 2.5 kg/ha
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The seeds harvested from these plants, in the next year without getting any other

treatment, have been put to germinate in Petri dishes. The harvesting of the root apexes was

done in two time intervals: three and six days other germination. The harvested biologic

material was fixed in Carnoy (3:1) solution at 4°C, for 24 hours. The material processing was

made by double hydrolysis and coloration in acetic carmine 45 %. On Squash samples have

been performed some measurements of the long and short nuclear and cellular axes with the

help of a micrometric lamella, at the Zeiss optic microscope. The nuclear and cytoplasm vo-

lumes have been calculated in accordance to the formulas of White & Davidson (1976), and

the nucleo/cytoplasmic ratio was calculated in accordance to the formula suggested by

Anghel & Toma (1985).

Results and discussions

1. The evaluation of the cellular cycle parameter three days after germination (Table 1)

a. Nuclear average volumes

In the case of the treatment variants in this experiment there was been observed an

increase of the average values of the nuclear volumes in comparison to the control (528.52

pm
3 ). The highest value has been recorded in the case of the treatment of PEI-225

(1254.17pm 3). On where, there was observed a doubling of the average nuclear volume.

b. Cytoplasmic average volumes

Three days after the seeds germination, the average cytoplasmic volumes have

increased in comparison to the control (7891 pm
3). The highest value has been determined

at the treatment variant PEI-325 (22343 pm
3). Comparing the recorded results after three

days from seeds germination, in the case of the applied foliar sprinkling treatments with the

ones previously obtained, by direct seeds treatment (Dumitrescu 2001) we have observed

that the average values of the nuclear and cytoplasm volumes increased in the case of the

foliar sprinkling treatments compared to the values determined through the direct treatment

of the seeds. There is an exception at the treatment variant PEI-322, average values of the

nuclear and cytoplasmic values are close.

Table 1 Three days after seeds of Triticum aestivum L germination

с The nucleo/cytoplasmic ratio (Fig. 1)

Three days after the seeds germination we have observed increases of the evalua-

ted cellular cycle parameters showing the effect of the synthesis fungicide in time. So me-

thods close it was observed modifications to the control. The nuclear cytoplasm ratio varied

having high values compared to the control ones, but in the adequate limits to the ratio (0.06).

Nr. Variants Nuclear volumes

urn
3

Cytoplasmic volumes Nucleo./cytopl.

urn
3 ratio

Control 528.52 ± 3.70 7891 ± 54.52 0.067 ±0.01

PEI -316 960.36 ± 6.25 11311 ±82.13 0.084 ±0.01

PEI-317 834.46 ± 5.70 10341.02 ±75.16 0.080 ±0.01

PEI - 322 861.84 ±5.86 11878 ±83.24 0.072 ±0.01

PEI - 325 1254.7 ±7.02 22343.26 ± 88.28 0.056 ± 0.01
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These results, beds although we nuclear and cytoplasmic volumes increased compared to

control, delayed effects, cytotoxic, induced by different synthesis fungicide mixtures exist, but

are not significant in the case of the applied treatment sprinkling the foliar masses.

2. The evaluation of the cellular cycle parameters six day after germination (Table 2)

a. Nuclear average volumes

In case of six days after seeds germination the nuclear average volume values, exhibit close

values to the control (629. 34 pm
3). Exception is the variant PEI-325, where the average

nuclear value is five times lower to the control one (101.11 pm
3).

b. Cytoplasmic average volumes

Six days after germination, in all the treatment variants, the average cytoplasm volumes are

considerably increased compared to the control (9988 pm
3 ), their increase being insignifi-

cant. In the treatment variant PEI-325 we have observed that the used fungicide mixtures,

has not affected the average volumes of the cytoplasm, this being maintained the near to li-

mits of the control (10613 pm
3).

Table 2 Six days after seeds of Triticum aestivum L germinations

с The nucleo/cytoplasmic ratio (Fig. 1)

The value of the nuclear cytoplasmic ratio in the interphasic cells of the Triticum aes-

tivum L. is proportional to the nuclear and cytoplasmic volumes fluctuations. Exception is the

variant PEI-325 (0.009), which the values of the nuclear/cytoplasmic ratio six days after

seeds germination varied close in the limits to control (0.063). This aspect supposes a time

in decreasing of the cytotoxicity degree. The high decreasing of the nuclear/cytoplasmic ratio

in the treatment variant PEI-325, is caused mainly by the decreasing of the nuclear average

volume. In this case we appreciate that the dose 2.5 kg/ha of PEI-325, is very strong, sur-

passing the tolerance limits of the plants.

The research achieved Ciobanu et al. (1981,1990 and 1992) showed that after fungi-

cide interaction with the plant cells, some injuries appear leading to ultrastructural and func-

tional modifications of the cellular organites. The nucleo/cytoplasmic ratio

modifications/changes are direct consequences of the physiological and biochemical

process produced at a cellular level (Dumitrescu et al. 1991,1996). Watson et al. (1989) have

shown that there is a strong correlation between the nuclear volume and the DNA quantity.

The ratio between the nuclear volume and the DNA quantity is proportional to the chromo-

somes pair number. The different synthesis fungicide mixtures added in inadequate concen-

tration, lead to some disturbances at the DNA molecules level, especially during mitosis

Nr. Variants Nuclear volumes

urn
3

Cytoplasmic volumes

urn
3

Nucleo/cytopl.

ratio

Control 629.34 ±4.58 9988 ±56.28 0.063 ±0.01

PEI-316 618 ±4.53 10197 ±80.08 0.060 ±0.01

PEI-317 766 ±4.65 10879 ±82.80 0.070 ±0.01

PEI - 322 554.48 ± 3.80 10459 ±81.04 0.053 ±0.01

PEI - 325 101.12 ± 1.08 10613 ±81.70 0.009 ± 0.004



Dumitrescu Rodica
170

process. The appearance of chromosomal aberration implies changes in place arrangement

of the chromosomes in the nucleus, contributing to the modification of the nuclear volume

(Badea et al. 1992, Miller & Caloiace 1971, Raicu 1991 ). Shimada (1971 ) and Nassazi (1996)

have demonstrated that the chromosomes dispersion in the nucleus is also influenced by his

water content.

Fig. 1 Nucleo/cytoplasmic ratio (3 z = three days, 6 z = six days)

Conclusions

The synthesis fungicide mixtures addition by sprinkling the foliar surface determined

a lower toxicity degree as in the case of direct treatment of the seeds before the sowing.

In case of three days after the seeds germination there have been determined some

increases of the control values (528.52 pm
3). The highest values were recorded on the PEI-

-325 (1254.17 pm
3).

The nuclear/cytoplasmic ratio recorded three days after seeds germination easily

increased compared to the control, shows the maintaining of low toxicity degree.

The delayed effect of the synthesis fungicide mixtures used in the treatment, six days

after the seed germination, showed variations of the nuclear/cytoplasmic ratio in limits close

to the control. This fact which confirms that in time, at the cellular level, were produced some

reparatory processes.

In the variant treated with the PEI-325 (2.5 kg/ha) mixtures we observed a dras-

tic decreasing of the average nuclear volume (101.12 pm
3), maintaining of the ave-

rage cytoplasmic volume value close to the control limits (10613 pnn
3 ), as the drastic

lowering of the nuclear/cytoplasmic ratio (0.009). The 2.5 kg/ha dose used of PEI-325

mixture used is inadequate.
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EFECTUL RETARDATAR AL TRATAMENTULUI CU MIXTURI ALE

FUNGICIDELOR DE SINTEZĂ ASUPRA PARAMETRILOR

CICLULUI CELULAR DE LA TRITICUM AESTIVUM L.

Rezumat: scopul acestei lucrări este studiul modificărilor produse în interfaza

celulelor de la Triticum aestivum L, tratat prin stropiri ale suprafeţelor foliare în anul prece-

dent cu mixturi ale fungicidelor de sinteză. Volumele nucleare şi citoplasmatice au fost cal-

culate după trei şi şase zile de la germinarea seminţelor. La variantele tratate cu mixtura PEI

-325 (2,5 kg/ha) s-a observat o drastică diminuare a raportului nucleo/citoplasmatic (0,009)

comparativ cu controlul (0,063).

Cuvinte cheie: Triticum aestivum L., mixturi de fungicide, trei zile/şase zile după

germinare, raport nucleo/citoplasmatic


