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Abstract- The dinitrophenol is an agent which enters frequently in the pesticides� component, used largely in the practices of maintaining 
the agricultural cultures and management. The toxicity mechanism of these pesticides, acknowledged metabolic modulators, was discussed 
strongly correlated with the germinative faculty of wheat seeds, the Secuieni genre, but also with the level of photosynthetic and 
carotenoids pigments, respectively, the enzymes� activity of oxidative stress (the peroxidase, the superoxide-dismutase and the catalase). 
The analyze of experimental results signalize the negative impact of dinitrophenol, but also of  KIO3 (used like chemical agent of 
comparison for testing the toxicity degree of dinitrophenol) on seeds, respectively on Triticumaestivum seedlings, using like reference 
swatches, plots treated with distilled water. 
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I. INTRODUCTION 
 

   The cereals represent the most important foodstuff for 
human being very reach in proteins,lipids andglucids,totally 
50-55% from the consumed calories in the whole world 
derived from cereals. No food doesn�t satisfy so 

economically the requirements in nutritive and active 
principles like the bread from wheat (1; 2). 
      The wheat culture knew a large amplitude on worldwide 
and along with this were developed, in the last years, new 
techniques and practices of maintaining the agricultural lands 
(3) which lead to using, on more largely scale of different 
chemical substances (4) of organic fertilizer type and 
inorganic or of pesticides type with the aim of increasing the 
wheat production or of forbidding the diseases� apparition 

and of specificpests(5; 6). 
      Besides, the agriculture is, in a way, an intervention 
against the nature, which, when it is practiced irrational, leads 
to the fertility�s decreasing, to biocenoses and ecosystems� 
modification, this intervention of the human becoming 
sometimes extremely aggressive. 
      The literature datahighlights the fact that, besides the 
benefic effect that these substances have on the growing and 
development of plants and implicit on the 
agriculturalproduction (7 - 10), their biggest majority present 
also more negative effects than positive due, mainly, to their 
log remanence (some of them persist in the soil lots of years 
from their apply), the soil actioning like a receiver and 
reservoir for pesticides, from where, either are dispersed in 
the environment, either translocated in plants and, through 
the agency of these ones, in human and animal organism (11 
- 13). 
       It is known the high toxicity of dinitrophenol and its 
derivates (14), substances that are refund in the pesticides� 
component (15 - 17), producing disequilibrium of the  

 
 

metabolic reactions with repercussions at the level of 
different tissues and organs, translated through the generation 
of the reactive oxygen species (ROS). Alongside to other 
biotic and abiotic factors like the hypoxia, the light, the 
drought, the high salt, the cold, the metallic ions, the 
xenobiotics, the toxins, the reoxygenation after anoxia, the 
experimental manipulation, the pathogen infections and the 
organs� aging from plants, the oxidative stress, like a glitch of 
the equilibrium between the prooxidative reactions and those 
antioxidant, can appear under the pollutants� influence of 

dinitrophenol type (18).To counteract the oxidative stress, the 
plants developed itself in time strategies of intracellular 
defense which are represented by the enzymatic antioxidant 
systems (the catalase, the peroxidase, the superoxide-
dismutase, the ascorbat-oxidase, the glutation-reductase and 
the polyphenol-oxidase) and non-enzymatic (the ascorbic 
acid, the á-tocoferole, the carotens, thepoliphenols, the 
flavons) (19 - 21). 
       This study aim to evaluate the influence that the 
dinitrophenol and the potassium iodate exert, on the one hand 
on wheat seeds� germination and on the growing and the 

development of the seedlings, and on the other hand on the 
level of oxidative stress through view of the antioxidant 
enzymes� activity of catalase, peroxidase and superoxid-
dismutase, in parallel with the concentration of 
chlorophyllien and carotenoid pigments. 
 

II. MATERIAL AND METHODS 
 

     It was worked on wheat caryopses from 2013 crop, 
derived from the Secuieni Research and Agricultural 
Development Resort, which were put to germination in lab 
conditions, in Petri boxes, after a preliminary treatment, for 
an hour, with 2,4 - dinitrophenol (DNP) and potassium iodate 
(KIO3) solutions in 10-3, 10-4 and 10-5M concentrations. 
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       The samples were daily watered with a constant volume 
of distilled water, for ten days, after which it was evaluated 
the germinative faculty of caryopses and it was apply to the 
physiological and biochemicalanalyze (through the 
determination ofchlorophylland carotens concentration, 
respectively to the activity of some enzymes of oxidative 
stress and to the concentration of total soluble proteins) of 
seedlings. 
       Hereby, for determining the content of assimilatory 
pigments and provitamin A, after the pigments� extraction 

with acetone, was used the spectrophotometric method, the 
reading of samples being done at 472, 645 and 663 nm 
wavelength (22). For the dosage of peroxidase�s activity 

(POX, EC 1.11.1.X.) was used the Gudkova and Degtiari 
method, 1968 (23) which is based on the measuring of 
color�s intensity of o-dianisidine oxidation product with 
peroxide�s help, for catalase�s activity (CAT, EC 1.11.1.6) 
was used the Sinha method, 1972 coted by Cojocaru, 2009 
(23), while the superoxid-dismutase�s activity (SOD, EC 
1.15.1.1) was evaluated through Winterbourn method et al. 
(1975) adapted by Cojocaru, 2009 (23), the method 
consisting in the enzyme�s capacity of inhibiting the Nitro 
Blue Tetrazolium reduction by the superoxid radicals 
generated in the reaction environment through 
riboflavine�sphotoreduction. The concentration of total 

soluble proteins, needful for calculating the enzymes� 
specific activity, was dosed through Bradford reactive 
method (24). 
      For each type of treatment in part were realized three 
parallel determinations, the obtained experimental results 
being statistically processed with Microsoft�s Excel 

(Descriptive statistics,t test-Student) help, being considerated 
significant at p�s values less than 0.05. 
        We mention that all the used reactives were of analytic 
purity, the solutions being prepared in peroxide obtained in a 
MilliQ (18,2 Ù) system, and the UV - VIS measurements 
were realized with a ShimadzuUV-VIS 1700 
spectrophotometer, in quartz tanks of 1 cm from a reactives� 
control. 
  

III. RESULTS AND DISCUSSIONS 
 

       To obtain some maximized wheat productions, in the last 
years was recourse to the using more frequently of different 
pesticides, although it is well known the harmful effect of 
these ones on human organism and animal, from this reason 
trying the limitation of using these substances in the near 
future, even to the detriment of agricultural production 
diminution (25; 10). 
      In a first series of experiments we had an eye to the 
influence that DNP and KIO3 exert in different 
concentrations (10-3, 10-4 and 10-5M) on germination degree 
of Triticumaestivum seeds, Secuieni genre. With this purpose 
in view, the pretreated seeds with the respective solutions 
were layed out in Petri boxes padded with paper filter and 
watered daily with a constant volume of distillated water. 
After ten days from the germinative process� debut we 

recourse to count the seedlings from each box, calculating the 
germinative faculty and the number of non-viable caryopses, 
respectively sprouted, but not grew. Subsequent, the 
seedlings were subjected to metric and gravimetric study 
through the measurement and weighting of each seedling in 
part. 

       As it can be observed from Table I-II the apply of DNP 
and KIO3 solutions influenced significantly the rate of wheat 
caryopses� germination. If in the DNP�s case, can be 

remarked significant decreasings of germinative faculties 
comparatively with the control for each three concentrations 
used, the 10-3M solution having the most striking effect 
(48.666 ±2.905% comparatively with 74±1.154% in the 
reference plot), in the KIO3�s case the situation is inverse, the 

most significant decreasing being signalized at the 10-5M 
concentration (51.333±1.763%, the limits of confidence 

intervals of the average being, with a probability of 95%, of 
47.876 - 54.79%). It must be remarked, in the same time, the 
decreased germination rate of wheat seeds (74% in the 
reference plot), which can be put, besides the species 
specificity and the different climatic factors - humidity, 
temperature etc. - (26 - 29) and on account of the fact that the 
seeds derive from the 2013 year culture, and the process of 
seeds� frazzle begins immediately after the harvest through 

the corroboration of different intrinsic and extrinsic factors 
(30).  
         The markant influence of types of treatments can be 
correlated with other data from specialty literature, which 
denote the fact that the substances of dinitrophenol type, 
azides and fluorides can be notorious inhibitors in certain 
concentrations, their interventions in the metabolic processes 
being different (31).  

 
TableI. The germinative faculty of wheat seedlings 

pretreated with DNP and their main statistical indices 

 
M = average, S x = standard error,  

S (ó) = standard deviation, Conf. = confidence level,  
SL = superior limit, IL = inferior limit,  
VC% = average variation coefficient, 
 m% = average precision coefficient 

 
 

Table II. The germinative faculty of wheat seedlings 
pretreated with KIO3 and their main statistical indices 

 
M = average, S x = standard error,  

S (ó) = standard deviation, Conf. = confidence level,  
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SL = superior limit, IL = inferior limit,  
VC% = average variation coefficient, 
 m% = average precision coefficient 

 
       In what concerns the wheat seedlings� weight (Tables III-
IV), it is remarked again the same tendency of valoric 
decreasing towards the control, in strong connection with the 
concentration degree of respective agent. If at the control, the 
wheat seedlings� weight at the age of ten days was between 

1.806 - 2.194 g/board, with an average of 
2.0003±0.098g/board, at samples treated with DNP 10

-5M is 
of 1.44±0.121g/board, at those with DNP 10

-4M is of 
1.377±0.104g/board, while, at the 10

-3M solution the medium 
average goes up to approximately 50% from that of reference 
seedlings (1.073±0.093g/board). 
 

        By comparison, the apply of KIO3 treatment induced 
different answers, in the sense that, at the most high 
concentration it is remarked a stimulation of seedlings� 
elongating, the medium averages highlighted overtaking the 
marked out limits in the reference samples 
(2.0826±0.023g/board towards the 2.0003±0.098g/board). At 

the other two concentrations used, was remarked an inhibitor 
influence, but less egregious towards the DNP 
(1.763±0.0977g/board at the 10

-4M solution and 
1.557±0.0688g/board at 10-5M solution). 
 

         The specialty literature signalizes (32 - 34), otherwise, 
the apparition of some significant changes in the habitual 
development of the plant on the score of the different 
substances� intervention in the habitual deployment of seed�s 

metabolism in the middle of the germination process, in 
strong connection with the type of substances, their 
concentration and their toxicity. 
  
Table III. The DNP influence on wheat seedlings� weight 

and its main statistical indices 
 

 Control DNP 
10-3M 10-4M 10-5M 

M 
(g/board) 

2.0003 1.073 1.3773 1.4406 

S x  0.0989 0.093 0.1049 0.1215 

S (ó) 0.1714 0.1611 0.1817 0.2105 
Conf. 0.1939 0.1823 0.2056 0.2382 

SL 2.1943 1.2553 1.5829 1.6789 
IL 1.8063 0.8906 1.1717 1.2023 

VC% 8.5696 15.014 13.1924 14.6162 
m% 4.9476 8.668 7.6166 8.4386 

 

M = average, S x = standard error,  
S (ó) = standard deviation, Conf. = confidence level,  

SL = superior limit, IL = inferior limit, 
 VC% = average variation coefficient, 

m% = average precision coefficient 
 
 
 
 
 

Table IV. The KIO3�s influence on wheat seedlings� 
weight and its main statistical indices 

 
 Control KIO3 

10-3M 10-4M 10-5M 
M 

(g/board) 
2.0003 2.0826 1.763 1.5576 

S x  0.0989 0.0238 0.0977 0.0688 

S (ó) 0.1714 0.0412 0.1693 0.1192 
Conf. 0.1939 0.0467 0.1915 0.1349 

SL 2.1943 2.1293 1.9545 1.6926 
IL 1.8063 2.0359 1.5714 1.4226 

VC% 8.5696 1.9828 9.6038 7.6572 
m% 4.9476 1.1447 5.5447 4.4209 

 

M = average, S x = standard error,  
S (ó) = standard deviation, Conf. = confidence level,  

SL = superior limit, IL = inferior limit,  
VC% = average variation coefficient, 
m% = average precision coefficient 

 

      Of an astonishing manner took place the increasing in 
height of seedlings (Tables V-VI) in the sense that, if at the 
DNP it is ascertained a diminution of the elongation degree 
of seedlings towards the control, in strong connection with 
their weight (267±10.4 cm/board the medium value of 

reference plot�s seedlings, 151.133±14.039 cm/board at 10-

3M solution, 191.266±12.717 cm/board at 10
-4M solution, 

respectively, 192.433±13.072 cm/board at 10
-5M solution),  

in the case of the plots treated with KIO3 10-3 and 10-4M the 
seedlings grew more higher, but, in the same time, more 
thinner towards the reference plot (323.466±6.43 cm/board at 

10-3M concentration and 270.37±15.106 cm/board). 
 

 
Table V. The influence of DNP on wheat seedlings� 

highness and their main statistical indices 
 

 Control DNP 
10-3M 10-4M 10-5M 

M 
(cm/board) 

267 151.133 191.266 192.433 

S x  10.4 14.039 12.717 13.072 

S (ó) 18.013 24.317 22.027 22.642 
Conf. 20.383 27.517 24.9258 25.622 

SL 287.383 178.651 216.192 218.055 
IL 246.616 123.615 166.340 166.811 

VC% 6.7465 16.091 11.516 11.766 
m% 3.8951 9.289 6.649 6.793 

 

M = average, S x = standard error,  
S (ó) = standard deviation, Conf. = confidence level,  

SL = superior limit, IL = inferior limit,  
VC% = average variation coefficient, 
m% = average precision coefficient 
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Table VI. The influence of KIO3 on wheat seedlings� 
highness and their main statistical indices 

 

 Control KIO3 
10-3M 10-4M 10-5M 

M 
(cm/board) 

267 323.466 270.37 237.746 

S x  10.4 6.4307 15.106 13.234 

S (ó) 18.013 11.138 26.165 22.9235 
Conf. 20.383 12.604 29.608 25.939 

SL 287.383 336.070 299.978 263.686 
IL 246.616 310.862 240.761 211.806 

VC% 6.7465 3.4434 9.6779 9.642 
m% 3.8951 1.988 5.5874 5.5668 

M = average, S x = standard error,  
S (ó) = standard deviation, Conf. = confidence level,  

SL = superior limit, IL = inferior limit, 
 VC% = average variation coefficient, 

m% = average precision coefficient 
 

      It is known the fact that the pollutants, no matter their 
nature (including the pesticides) exert phytotoxic effects for 
all the plants� organs, the specialty literature highlighting the 
negative impact that these substances exert on vegetable 
organisms, mostly in what concerns the 
biochemical,physiological, morphological and citogenical 
transformations (35 - 40). 
        The chlorophyll is a green photosynthetic pigment 
which helps plants to procure energy from the light, the 
photosynthesis could be affected by a series of factors like 
the bright intensity, the concentration of carbon dioxide and 
the temperature (41). 
         In what concerns the chlorophyll�s a concentration in 
Triticumaestivumseedlings, the Secuieni variety (Fig.1), 
obtained from caryopses treated with DNP and KIO3 
solutions, it is ascertained a fluctuation of the medium level 
of this pigment, on the one hand in function of the type of 
treatment, but also by the concentration used. Hereby, the 
DNP 10-4 and KIO3 10-5M solution exerted significant strong 
influences - p<0.001 (0.596±0.022 mg/g fresh tissue and 

0.555±0.011 mg/g fresh tissue), stimulating the chlorophyll a 
synthesis by comparison with the control (0.464±0.019 mg/g 
fresh tissue). To remark the fact that KIO3 in concentration of 
10-3M doesn�t determine major changes in what concerns the 

content of chlorophyll a(0.469±0.024 mg/g fresh tissue), 

while the KIO3 10-4M solution exerted even a slight 
inhibitory influence (0.441±0.015 mg/g fresh tissue). 
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Fig.1. The content of chlorophyll a in wheat seedlings 
pretreated with DNP and KIO3 

of different concentrations  

(*P < 0.05 � less significant;**P < 0.01 � significant; 
 ***P < 0.001 � very significant) 

      To realize the photosynthesis process, the green plants are 
based on the interactive cooperation of two photosystems 
(42; 43), the primary cofactor for the photochemical reactions 
from these complexes being chlorophyll a, needful also for 
the assembly of these complexes. Also, additionally, the 
plants contain also the chlorophyllb, an accessory of the 
chlorophyll, found only in the periphery complexes of light 
absorption. For maximum efficiency, each of the two 
photosystems must absorb an equal quantity of light, having 
for this aim a mobile basin of chlorophyll a/ chlorophyllb to 
maintain an optimum equilibrium of exertion (44 - 46). 

The statistical analyze of obtained results (Fig.2), 
emphasized influences less markant of treatments applied to 
caryopses in what concerns the concentration of 
chlorophyllb, significant differences (p< 0.01) and less 
significant (p< 0.05) giving points to KIO3 10-4M solutions 
(0.156±0.007 mg/g fresh tissue), respectively DNP 10

-3M 
(0.152±0.005) and 10

-4M (0.257±0.004 mg/g fresh tissue) 
comparison with the control plot (0.225±0.009 mg/g fresh 

tissue). 
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Fig.2.The content of chlorophyllb in wheat seedlings 
pretreated with DNP and KIO3 

of different concentrations 
(*P < 0.05 � less significant;**P < 0.01 � significant; 

 ***P < 0.001 � very significant) 
 

       The majority of economic activities represent the 
primary source of progress and development of human 
society, but this development led to a strong impact on all 
ecosystems, through overtaking the limits of ecologic 
equilibrium, giving rise toprejudices on the environment, and 
also in the plants� life. Hereby, was showed that the 

pollutants affect a series of metabolic functions 
liketranspiration,respiration and the plants� photosynthesis 

(47). Data from literature signalize that the carotenoid 
pigments are the most important photosynthetic 
pigments,forasmuch protect the tilacoids� membranes and the 

chlorophylls against the damages caused by the energy 
absorbed through photooxidation (48). 
     If in the reference samples, the medium content of 
provitamin A is of 0.0828±0.004 mg/g fresh tissue, in the 

case of tests treated with DNP 10-4 and 10-5M it is ascertained 
an intensification of the carotenoidic fraction�s synthesis, the 

concentration getting to medium threshold of 0.097±0.004 

mg/g fresh tissue and 0.107±0.011 mg/g fresh tissue, this last 

value being comparable with that highlighted in the seedlings 
treated with KIO3 10-5M (0.101±0.009 mg/g fresh tissue). 

However, from statistically point of view, aren�t remarked 
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differences strong significantly in the case of any treatment 
applied to caryopses, significant results (p=0,0056)  showing 
only the DNP 10-3M solution and less significant (p< 0.05) 
towards the variety ( in increasing or decreasing sense) the 
DNP and KIO3 solutions in concentration of 10-4 and 
respectively 10-5M (Fig.3). 
       Our data concord with those from the literature data (39) 
which show that the foliar answer induced by the atmospheric 
pollutants at Aesculushippocastanum L. and Tiliatomentosa 
L. species it is translated by a different content of assimilator 
pigments in the sense that both chlorophylla and b, as also 
the carotenoidic pigments have different values, bigger or 
smaller, comparatively with the reference value. 
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Fig.3. The content of carotensin wheat seedlings 
pretreated with DNP and KIO3 

of different concentrations  
(*P < 0.05 � less significant;**P < 0.01 � significant; 

 ***P < 0.001 � very significant) 
       It is known the fact that the use on scale larger and larger 
of the pesticides in agriculture, determines the storage of 
some high quantities of these substances in the soil (49; 50) 
and, there from, in the tissues and in the plants� organs (51; 

52) with direct role in the apparition of the habitual 
metabolism�s perturbations, defined, among other things, by 
the producing of free oxygen radicals.  
        The action of biotic and abiotic factors on plants has as 
result the increasing of the antioxidant enzymes� activity with 

the aim of protecting the cell by the negative effect of 
xenobiotics (53). To metabolize the excess of free radicals, 
formed on the score of the pesticides� action on vegetable 

tissues, in non-toxic products for the cell (water and oxygen), 
interfere a series of oxidoreductases like CAT, POX, SOD 
etc., the adjustment of these protective enzymes being 
essential for keeping the optimum level of reactive 
compounds (54 - 56).  
    The following stage of our study consisted in the 
determination of POX activity in wheat seedlings of ten days 
aged, hemoprotein with role in oxidation of some extensive 
categories of organic substratum and anorganic (57), but also 
in lignification and suberization,the cellular wall�s 

metabolism, the plants� resistance, the auxines� metabolism, 

the elongation of cells, the phenolic oxidation etc. (58 -60). 
        From Figure 4, it is ascertained that the agents with 
which were treated the wheat seeds, no matter the 
concentration used, produced a certain level of oxidative 
stress, differences strongly significant (p< 0.001), through 
comparison with the reference sample (17.317±0.651 

POXU/µg protein, the confidence interval�s limits being 

between 16.222 - 18.412 POXU/µg protein), laying out in the 

DNP�s case in concentrations of 10
-3 and 10-4M 

(24.528±0.0542 POXU/µg protein, respectively 

23.648±0.745 POXU/µg protein). At variants with KIO3 it is 
ascertained significant differences (p< 0.01) in the case of 10-

4M solution (21.461±0.713 POXU/µg protein, the confidence 

interval�s limits being between 20.011 - 22.912 POXU/µg 

protein) and less significant (p< 0.05) in the case of 10-3 and 
10-5M solutions (approximately 20 POXU/µg protein). 
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Fig.4.The peroxidase�s activity in wheat seedlings 
pretreated with DNP and KIO3 

of different concentrations  
(*P < 0.05 � less significant;**P < 0.01 � significant; ***P < 

0.001 � very significant) 
       

    At cell�s level, SOD constitute the first line of defense 

against the defensive of reactive oxygen species, the enzyme 
converting the superoxide radicals in oxygen and peroxide 
(61; 62). This metalo-enzyme is present in all the aerobe 
organisms where it plays a primordial role in the defensive 
against the ROS generated like products of primary biologic 
oxidations (63; 64).  The sources of superoxide radical 
generation may be natural (products of metabolic activities) 
or induced by external agents (ozone, gamma rays, water 
deficiency, high temperature, light-induced photoinhibitory 
conditions or chemicals like pesticides) (65). 
        The obtained experimental results (Fig.5) show that all 
the types of treatment applied on caryopses determined a 
stimulation of this enzyme�s activity, registering significant 
differences (p< 0.01) between the control plot(8.121±0.221 

SODU/µg protein) and the variants treated with DNP (10
-3M 

- 10.061±0.301 SODU/µg protein; 10
-4M - 9.606±0.231 

SODU/µg protein; 10
-5M - 9.272±0.154 SODU/µg protein). 

In what concerns the KIO3 effect, we remark an impact 
extremely strong on the SOD activity reflected also in the 
value of statistical indicator p (< 0.001) which indicates 
differences strongly significant (10.495±0.293 SODU/µg 

protein in the case of the solution  of 10-4M  concentration 
and 9.977±0.162 SODU/µg protein in the case of  those of  
10-5M).
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Fig.5.The superoxide-dismutase�s activity in wheat 

seedlings pretreated with DNP and KIO3 
of different concentrations  
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(*P < 0.05 � less significant;**P < 0.01 � significant; 
 ***P < 0.001 � very significant) 

      A last purpose of our study was to determine the 
influence that DNP and KIO3 exert on CAT activity, metalo-
enzyme that has in quality of prosthetic group the 
hemoporfirine, with role in removal of the hydrogen peroxide 
from the vegetable and animal cells (66). Significant amount 
of ROS, synthesized in the photosynthetic tissues of plants, 
under the influence of different pathogen agents, may be 
removed by CAT, which represents the first line of defense of 
the cell in the battle against the harmful molecules of 
hydrogen peroxide (67; 56). 
       Data from specialty literature highlight the apparition of 
some changes of the cellular redox status at the treated wheat, 
existing direct correlations between the germination process 
and the antioxidant capacity of the future seedlings (68 - 70). 
In the same time, were signalized striking modifications of 
the metabolic activity of the seed and of the new seedling, 
the hydrogen peroxide intensifying the germination rate of 
the wheat caryopses and being eliminated, when it is in 
excess (71), by CAT which interferes actively in facilitating 
the redox changes from seeds during the germination (72 - 
74). 
        The differences registered between the medium activity 
of CAT from the reference samples and all the variants of 
treatment in part, are extremely marked, the values of 
statistical indicators denoting the influences strongly 
significant of the chemic agents used. As we can ascertained 
from the Figure 6, CAT mobilizes quantities very high of 
hydrogen peroxide, the activity of this enzyme being, in some 
cases, even three times bigger comparatively with the control. 
If in the reference sample the medium activity of CAT 
reached the valoric threshold of 22.661±1.672 CATU/µg 

protein, with variations between 19.261-26.062 CATU/µg 

protein, in the case of experimental variant DNP 10-4M the 
enzyme reach to maximum quotes of activity (60.884±2.112 

CATU/µg protein), results approached to those highlighted in 
the case of KIO3 of maximum concentration (56.181±3.017 

CATU/µg protein). 
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Fig.6.The catalase�s activity in wheat seedlings pretreated 
with DNP and KIO3 

of different concentrations  
(*P < 0.05 � less significant;**P < 0.01 � significant; 

 ***P < 0.001 � very significant) 
 

IV. CONCLUSIONS 
 

 The DNP and KIO3 solutions in different 
concentrations, used for prior treatment of caryopses 
submitted to germination, determined a significant 
influence on the germination rate of the wheat, the 

most decreasing germinative faculty being registered 
in the case of DNP 10-3M solution, in strong 
connection with the toxicity extremely high of this 
agent. 
 

 Although the germination process was influenced 
negatively at all the experimental variants, there 
weren�t marked out significant differences in what 

concerns the growing in highness and weight of 
viable seedlings, the only registered difference, by 
comparison with the control, being signalized at KIO3 
10-3M batches, which stimulated the increase in 
highness of the seedlings.  
 

 In what concerns the content of chlorophyllien and 
carotenoidic pigments, there are ascertained 
influences more or lessmarkant of treatment used, in 
direct relation with the concentration degree of the 
applied agent, the highest concentrations manifesting 
a light inhibitor effect on the synthesis of these 
physiological parameters. 
 

 The apply of treatments with DNP and KIO3 
solutions on Triticumaestivum caryopses, the 
Secuieni variety, determined the storage of some 
sizeable quantities of reactive oxygen species, the 
antioxidant enzyme�s activity being net superior to 

control, the catalase laying out, in some cases, 
activitieseven three times bigger than the reference 
plot.  

 
ACKNOWLEDGMENT 
 

    We like to express sincere appreciation and deep gratitude 
to all participants in this work. 
 
REFERENCES 

 

[1] �ramková Z., GregováE ., �turdík E ., �Chemical composition 

and nutritional quality of wheat grain�, ActaChimicaSlovaca, 2 
(1): 115-138, 2009. 

[2] Shewry P.R., Hawkesford M.J., Piironen V., LampiAnn-Maija, 
GebruersK., BorosD., AnderssonA.A.M., ÅmanP., RakszegiM., 
BedoZ., WardJ.L., �Natural Variation in Grain Composition of 
Wheat and Related Cereals�, J. Agric. Food Chem.,  61 (35): 
8295-8303, 2013. 

[3] Alexandratos N., World Agriculture: Towards 2010, FAO, Wiley, 
New York, 1995. 

[4] Kristensen E.S., Halberg, N., �A system approach for assessing 

sustainability in livestock farms�. In: Sørensen J.T., Flamant J.C., 

Rubino R., Sibbald A.R. (Eds.), Livestock Farming Systems. 
More than Food Production, 89. EAAP Publications, pp. 16-29, 
1997. 

[5] Aktar W., Sengupta D., Chowdhury A., �Impact of pesticides use 

in agriculture: their benefits and hazards�, Interdiscip. Toxicol., 
2(1): 1-12, 2009. 

[6] Ross G., �Risks and benefits of DDT�, The Lancet,366 (9499): 
1771, 2005. 

[7] Warren G.F., �Spectacular Increases in Crop Yields in the United 

States in the Twentieth Century�, Weed Tech., 12:752, 1998. 

[8] Webster J.P.G., Bowles R.G., Williams N.T., �Estimating the 

Economic Benefits of Alternative Pesticide Usage Scenarios: 
Wheat Production in the United Kingdom�, Crop Production,18: 
83, 1999. 

[9] Arias-Estévez M., Lopez-Periago E., Martýnez-Carballo E., 
Simal-Gandara J., Mejuto J.C., Garcia-Rio L., �The mobility and 

degradation of pesticides in soils and the pollution of 



 
International Journal of Latest Research in Science and Technology. 

ISSN:2278-5299                                                                                                                                                                                99 
 

groundwater resources�, Agriculture, Ecosystems and 
Environment, 123: 247-260, 1998. 

[10] Hossard L., Philibert A., Bertrand M, Colnenne-David C., 
Debaeke P., Munier-Jolain N.,Jeuffroy M.H., Richard G., 
Makowski D., �Effects of halving pesticide use on wheat 

production�, Scientific Reports , 4 : 4405, 2014. 

[11] Jeyaratnam J., �Health problems of pesticide usage in the third 

world�, B M J.42:505, 1985. 

[12] Igbedioh S.O., �Effects of agricultural pesticides on humans, 

animals and higher plants in developing countries�, Arch Environ 
Health, 46:218, 1991. 

[13] Forget G., �Balancing the need for pesticides with the risk to 

human health�. In: Forget G, Goodman T, de Villiers A, editors. 

Impact of Pesticide Use on Health in Developing Countries. 
IDRC, Ottawa: 2, 1993. 

[14] Drochioiu G., Dumitraº-Huþanu C.A.,Pal C., Pui A., Gradinaru, 
R. V., Pintilie O., Buruianã, L., �Effect of some pesticide 
dinitrophenols and other dinitrophenyl derivatives on wheat seed 
germination�, Lucr. ªt., USAMV Iaºi, SeriaHorticulturã, 52: 9-14, 
2009. 

[15] Dumitraº-Huþanu C.A., Pui A., Grãdinaru R., Drochioiu 

G.,�Toxicity of dinitrophenyl derivatives used as pesticides and 

their environmental impact�, Revagrois, Lucr. ªt. USAMV Iaºi, 
SeriaAgronomie, 51: 29-34, 2008. 

[16] Dumitraº-Huþanu C. A., Pui A., Jurcoane ª., Rusu E., Drochioiu 
G., �Biological effect and the toxicity mechanisms of some 
dinitrophenyl ethers�, Roum. Biotechnol.Lett., 14(6): 4893-4899, 
2009. 

[17] Mwesigwa J., Collins D.J., Volkov A.G., �Electrochemical 

signaling in green plants: effects of 2,4-dinitrophenol on variation 
and action potentials in soybean�, Bioelectrochemistry, 51(2): 
201-205, 2000. 

[18] Bartosz G., �Oxidative stress in plants�, 

ActaPhisiologiaePlantarium, 19(1): 47, 1997. 

[19] Halliwell B., Gutteridge J.M., Free Radicals în Biology and 

Medicine, third edition. Oxford University Press, Midsomer 
Norton, Avon, England, 1999. 

[20] Prior R.L., Cao G., �In vivo total antioxidant capacity: 

Comparison of different analytical methods�, Free Radic. Biol. 
Med.,27: 1173-1181, 1999. 

[21] Hrbac J., Kohen R., �Biological redox activity: Its importance, 
methods for its quantification and implication for health and 
disease�. Drug Develop. Res.,50: 516-527, 2000. 

[22] Cãpraru G., Bâra I., Cereale, pesticide, mutaþii. 

Efectecitogeneticeºifiziologiceinduse de tratamentul cu pesticide 

la orz, orzoaicãºisecarã, Ed. Univ. �AlexandruIoanCuza�, Iaºi, 

2007. 

[23] Cojocaru D.C.,Enzimologiepractica, Ed. Tehnopress, Iaºi, 2009. 

[24] Cojocaru D.C., Toma O., Cojocaru S.I., Ciornea E., Practicum de 
biochimiaproteinelorsiacizilornucleici, Ed. Tehnopress, Iaºi, 
2009. 

[25] Pelosi C., Toutous L., ChironF., DubsF., HeddeM., MuratetA., 
PongeJ.F., SalmonS., MakowskiD., �Reduction of pesticide use 

can increase earthworm populations in wheat crops in a European 
temperate region�, Agriculture, Ecosystems & Environment, 181: 
223-230, 2013. 

[26] Roberts E.H., �Temperature and seed germination�, Symp. Soc. 
Exp. Biol., 42: 109-132, 1998. 

[27] Morbeck de Oliveira A.K., Ferreira Ribeiro J.W., Lacerda Pereira 
K.C., Araújo Silva C.A., �Effects of temperature on the 

germination of Diptychandraaurantiaca (Fabaceae) seeds�, 
ActaScientiarum. Agronomy, 35 (2): 203-208, 2013. 

[28] Probert R.J., The Role of Temperature in the Regulationof Seed 
Dormancy and Germination, Chapter 11, CAB International. 
Seeds: The Ecology of Regeneration in Plant Communities, 2nd 
edition (ed. M. Fenner), West Sussex, UK, 2000. 

[29] Khan M.A., Gulzar S., �Light, salinity, and temperature effects on 

the seed germination of perennial grasses�, Am. J. Bot., 90 (1): 
131-134, 2003. 

[30] Patil S., Deshpande V.K., Vyakarnahal B.S., Krishna A., Kumar 
V., Hilli J.S., �Halogenation in sunflower with iodine and 
chloride�, Karnataka J. Agric. Sci., 17(4): 817-818, 2004. 

[31] Mayer A.M., Poljakoff-Mayber A., The germination of seeds, 
Third Edition, Pergamon Press, Great Britain, 1982. 

[32] Claire L.C., Adriano D.C., Sajwan K.S., Abel S.L., Thoma D.P., 
Driver J.T., �Effects of selected trace metals on germinating 
seeds of six plant species�, Water Air Soil Pollut., 59: 231-240, 
1991. 

[33] Vojtechova M., Leblova S., �Uptake of lead and cadmium by 
maize seedlings and the effects of heavy metals on the activity of 
phosphoenolpyruvatecarboxilase isolated from maize�, 
BiologiaPlantarum, 33: 386-394, 1991. 

[34] Xiong Z.T., �Lead uptake and effects on seed germination and 
plant growth in a PbhyperaccumulatorBrassica pekinensisRupr.�, 
Bull. Environ. Contam.Toxicol., 60: 285-291, 1998. 

[35] Rosen P.M., Musselman R.C., Kender W.J., �Relationship of 

stomatal resistance to sulfur dioxide and ozone injury in 
grapevines�, Sci. Hortic., 8: 137-142, 1978. 

[36] Banerjee B.D., Bhattacharya A., Pasha S.T., Chakraborty A.K., 
�Biochemical effects of some pesticides on lipid peroxidation and 

free-radical scavengers�, Toxicology Letters, 107(1-3): 33-47, 
1999. 

[37] Nabais C., Fretais H., Hagemeyer J., �Dendroanalysis: a tool for 

biomonitoring environmental pollution?�,Sci. Total Environ., 232 
(1-2): 33-37, 1999. 

[38] Ivãnescu L., Toma C., 

Influentapoluariiatmosfericeasuprastructuriiplantelor, Ed. 
Fundaþiei Andrei ªaguna, Constanþa, 2003. 

[39] ªoltuzu B.D., Zamfirache M.M., Ivanescu L., Toma C., �Foliar 

response reactions induced by atmospheric pollutants on the 
Aesculushippocastanum L. and Tiliatomentosa L. Species from 
Iasi city area�, An. ªt. Univ. AlexandruIoanCuzaIaºi, s. II a 
Biologievegetala, 58 (2): 61-71, 2012. 

[40] Soare L.C., Dobrescu C.M., Popescu M., Boeru A.G., �The 

Effects of Some Pesticides on Spore Germination and 
Gametophyte Differentiation in Athyriumfilix-femina(L.) Roth. 
andPolypodiumvulgare L.�, Not. Bot. Horti. Agrobo., 41(2):458-
462, 2013. 

[41] Al-Hashmi, Khalid A. Claereboudt, Michel R. Al-Azri, Adnan, R. 
Piontovski, Sergey. A. �Seasonal Changes of Chlorophyll a and 

Environmental Characteristics in the Sea of Oman�, The Open 
Oceanography Journal, 4: 107-114, 2010. 

[42] Ohashi K., Tanaka A., Tsuji H., �Formation of the Photosynthetic 

Electron TransportSystem during the Early Phase of Greening in 
Barley Leaves�, Plant Physiol., 91: 409-414, 1989. 

[43] Toma C., Niþã M., Celulavegetalã, Ed. Universitãþii 

�AlexandruIoanCuza� Iaºi, 2000. 

[44] Kargul J., Barber J., �Photosynthetic acclimation: structural 

reorganisation of light harvesting antenna--role of redox-
dependent phosphorylation of major and minor chlorophyll a/b 
binding proteins�, FEBS J., 275(6):1056-1068, 2008. 

[45] Tutu E., Ciornea E., Iurea D., Oniciuc M.V., 
�Evaluarearãspunsuluifiziologic al unorspeciiforestiere la 

acþiuneaunorfactoripoluanþi din zone 

miniereaflateînjudeþulSuceava, România�, 

Structuraºifuncþionalitateasistemelorbiologice � 
diversitateºiuniversalitate, Chiºinãu, 286-290, 2011. 

[46] Nakajima S., Ito H., Tanaka R., Tanaka A., �Chlorophyll b 
Reductase Plays an Essential Role in Maturation and Storability 
ofArabidopsis thaliana Seeds�, Plant Physiol., 160(1):261-273, 
2012.  

[47] Malhotra S.S., Hocking D., �Biochemical and cytological effects 

of sulphur dioxide on plant metabolism�, New Phytol., 76: 227-
237, 1976. 

[48] Vechetel B.W., Ruppel H.G.,�Lipid Bodies in 

Eremosphaeraviridis De Bary (Chlorophyceae)�, Plant and Cell 
Phys., 31: 41-48, 1992. 



 
International Journal of Latest Research in Science and Technology. 

ISSN:2278-5299                                                                                                                                                                                100 
 

[49] Pimentel D., Levitan L., �Pesticides: Amounts Applied and 

Amounts Reaching Pests�, BioScience, 36(2): 86-91, 1986.  

[50] Spongberg A.L., Gottgens J.F., Muller B.E., �Pesticide 

Accumulation Rates In A Managed MarshAlong Lake Erie�, 
Water, Air, and Soil Pollution, 152: 387-404, 2004. 

[51] Aigner E.J., Leone A.D., Falconer R.L., �Concentrations and 

Enantiomeric Ratios of Organochlorine Pesticides in Soils from 
the U.S. Corn Belt�, Environ. Sci. Technol., 32: 1162-1168, 1998. 

[52] Hellström A., Uptake of Organic Pollutants in Plants, Rapport 

2004:1, Department of Environmental Assessment Swedish 
University of Agricultural Sciences, Uppsala, ISSN 1403-977X, 
2004. 

[53] Inzé D.,Montagu, M., �Oxidative stress in plants�. 

Curr.Opin.Biotech.,6: 153-158, 1995. 

[54] Pastori G. M., Foyer C. H., �Common components, networks, and 
pathways of cross-tolerance to stress. The central role of redox 
and abscisic acid mediated controls�. Plant Physiol., 129: 460-
468, 2002. 

[55] Radiã S., Babiã M., Skobiã D., Roje V., Pevalek-Kozlina 
B.,�Ecotoxicological effects of aluminum and zinc on growth and 
antioxidants in Lemna minor L.�, Ecotox. Environ. Safe, 73: 336-
342, 2010. 

[56] Tadiã V., Petriã M., Milo�eviã S., Cingel A., Raspor M., 

Spasojeviã D., Tadiã J., �Effect of phenol on germination 
capacity and polyphenoloxidase, peroxidase and catalase 
activities in lettuce�, Arch. Biol. Sci., 66 (4): 1503-1514, 2014. 

[57] Kvaratskhelia M., Winkel C.,Thorneley R.N., �Purificationand 

characterization of peroxidase of a novel classIII peroxidase 
isoenzyme from tea leaves�, Plant Physiol., 114: 1237-1245, 
1997. 

[58] Hu Y., Wu J., Luo P.,Mo Y., �Purification and 

partialcharacterization of peroxidase from lettuce stems�, Afr. 
Biotechnol., 11: 2752-2756, 2012. 

[59] Díaz-Tiaels C., Graña E., Reigosa J.M., Sánchez-MoreirasM.A., 
�The role of peroxidases on the mode of action of chalcone in 

Arabidopsis roots�, Plant Signal Behav., 7(10): 1274-1276, 2012.  

[60] Zhang Y., Chen B., Xu Z., Shi Z., Chen S., Huang X., ChenJ., 
Wang X., �Involvement of reactive oxygen species in endosperm 
cap weakening and embryo elongation growth during lettuce seed 
germination�, Journal of Experimental Botany, 1-12, 2014. 

[61] Alscher R.C., Donhae J.L., Cramer C.L., �Reactive oxygen 

species and antioxidants: relationship in green cells�, Physiol. 
Plant, 100: 224-233, 1997. 

[62] Jalali-e-Emam S.M.S., Alizadeh B., Zaefizadeh M., 
AsghariZakarya R., Khayatnezhad M., �Superoxide Dismutase 

(SOD) Activity in Nacl Stress in Salt-Sensitive and Salt-
Tolerance Genotypes of Colza (Brassica napusL.)�, Middle-
EastJournal of Scientific Research, 7 (1): 07-11, 2011. 

[63] Bowler C., Van Montagu M., Inzé D., �Superoxide dismutase and 

stress tolerance�, Annu. Rev. Plant Physiol. Plant Mol. Biol., 43: 
83-116, 1992. 

[64] Bowler C., Van Camp W., Van Montagu M., Inzé D., Asada K., 
�Superoxide Dismutase in Plants�, Critical Reviews in Plant 
Sciences, 13(3): 199-218, 1994. 

[65] SenRaychaudhuri S., �Oxidative stress in higher plants�, The 
Botanical Review, 66 (1): 89-98, 2000. 

[66] Mizuno M., Kamei M., Tsuchida, H., �Ascorbate peroxidaseand 

catalase cooperate for protection against hydrogenperoxide 
generated in potato tubers during low temperature storage�, 
Biochem Mol. Biol. Int.,44: 717-726, 1998. 

[67] Mhamdi A., Queval G., Chaouch S., Vanderauwera S., 
VanBreusegem F.,Noctor G., �Catalase functionin plants: a focus 
on Arabidopsis mutants as stress-mimicmodels�, J. Exp. Bot.,61: 
4197-4220, 2010. 

[68] Ishibashi Y., Koda Y., Zheng S.H., Yuasa T., Iwaya-Inoue M., 
�Regulation of soybean seed germination through ethylene 

production in response to reactive oxygen species�, Annals of 
Botany, 111(1):95-102, 2013. 

[69] Spanò C, Bottega S, Grilli I, Lorenzi R., �Responses to 

desiccation injury in developing wheat embryos from naturally- 
and artificially-dried grains�, Plant Physiol. Biochem., 49(4):363-
367, 2011. 

[70] Inada H, Kondo T, Akhtar N, Hoshino D, Yamaguchi M, Izuta T., 
�Relationship between cultivar difference in the sensitivity of net 
photosynthesis to ozone and reactive oxygen species scavenging 
system in Japanese winter wheat (Triticumaestivum)�, Physiol. 
Plant., 146(2): 217-227, 2012. 

[71] Ishibashi Y., Yamamoto K., Tawaratsumida T., Yuasa T., Iwaya-
Inoue M., �Hydrogen peroxide scavenging regulates germination 

ability during wheat (Triticumaestivum L.) seed 
maturation�, Plant Signal Behav., 3(3): 183-188, 2008.  

[72] Wong J.H., Cai N., Tanaka C.K., Vensel W.H., Hurkman W.J., 
Buchanan B.B., �Thioredoxin reduction alters the solubility of 
proteins of wheat starchy endosperm: an early event in cereal 
germination�, Plant Cell Physiol., 45: 407-415, 2004. 

[73] Cazalis R, Pulido P., Aussenac T., Pérez-Ruiz J.M., Cejudo F.J., 
�Cloning and characterization of three thioredoxin h isoforms 
from wheat showing differential expression in seeds�, J. Exp. 
Bot., 57: 2165-2172, 2006. 

[74] Pulido P., Cazalis R., Cejudo F.J., �An antioxidant redox system 
in the nucleus of wheat seed  cells suffering oxidative 
stress�, Plant J., 57: 132-145, 2009. 

 

 


