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ABSTRACT

Plants subjected to unfavorable environmental ctonk (abiotic stress) and which are under stresweh
manifested consequences by disturbances morphdofdgisal. The work that we have performed conceimes

effects of water stress on plant model: durum wif€aticum durum) variety GTA. After germinatiomet plants

were subjected to water stress during (03, 05, @ days). Our results showed clearly a decréasiee average
content in chlorophyll and disruption of respiragometabolism. At the cellular level, this stress kel to changes
in cellular homeostasis and toxicity, which are ifiested by the production of reactive forms of @yguperoxide
anion at the roots of our plant model.

INTRODUCTION

The Environmental stress in plants involve sigrilieactions which can lead to the development &érdes or
trigger programmed cell deajth- 4].

With the exception of organisms anaerobes, oxygeaquired for all animals, plants and bacteriasaionproduce
energy through electron transport chains such asfolund in mitochondria eukaryotic ce|l§. During evolution,
the adaptation of plants to oxygen is translatedhieyappearance of enzymes facilitating not ordyc@nsumption
but also the detoxification of reduced metabolitesh as the superoxide radicab(Dand hydrogen peroxide,B,
[6]. These species are called reactive oxygen spéRi@S) because they are considerably more toxic than
oxygen[7]. Environmental changes are responsible of thariaibf control systems and oxygen metabolitesahat
responsible for the phenomena of oxidative stiglss

MATERIALS AND METHODS

Biological material:

The biological material used in this work is durtamily Poaceae specificallfriticum durum(DESF). The chosen
organ for this study is the root. The samples ctrom the interprofessional Algerian Office of cdee¢CATO) El
Hajar, Annaba, Algeria.We used the hard variety GTA

Performing the test:
The tests are conducted at the Toxicology LaboyaibiCellular Badji Mokhtar Annaba University analhoratory
of Cellular and Molecular Physiology Plants of theiversity Pierre et Marie Curie-Paris 6.
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After 4 days of germination, wheat germ suffer wateess by stopping watering and wheat samples amealyzed
at 3, 5, 7 and 9 days after cessation of wateriAgPart continues to be watered normally and issm®red a
witness.

The Germination occurs at a temperature of 21 agahd 17-21 ° C night with artificial lighting fno6 am to 22
H.

Extraction of chlorophyll

The extraction of chlorophyll is according to thethod of Holden (1975 based on a maceration of the plant in
acetone. The Reading is done by two wavelengthsn®d and 663 nm, after calibration of the apparatitis the
control solution of 80% acetoifi@].

Monitoring of respiratory metabolism

The Respiratory metabolism was evaluated by thgirsn measuring intensity (IR) of isolated roofsdurum
wheat. The intensity of respiration is monitoredusyng an oxygen electrode Clark electrode (Haokdtéd, Kinj's
Lym, Uk).[10,11]

In situ localization of superoxide anion

Roots were incubated in 6 mM nitroblue tetrazoliMBT) in 10mM Tris-HCI buffer (pH 7,) at room tenagure

for 30 min. Superoxide anion was visualized as di#pof dark-blue insoluble formazan compoufidy.
RESULTS

Averagechlorophyll content:

The evolution of the average chlorophyll conterélffeé 01) showed a significant decrease in chlortbgigm 5

day. This decrease is proportional to the stressgity

Table 01. Effect of water stress on mean levels cinbphyll a, b and (a + b).

Times/Chlorophyll 3 days 5 days 7days 9 days

WS chl () 15,7343333| 17,0943338 17,47433B3  17,6636p67

US chl (a) 15,469 14,8413334 14,555 13,4063333

WS chl (b) 28,795 31,2616667 31,9253333  32,2683333

US chl (b) 28,3116667| 27,1793338 26,64666p7 24,5613833

WS chl (a+b) 46,9813333 49,118 47,4113333  47,7133333

US chl (a+b) 46,78 45,931 44,350666)7  42,3483333

(WS: Without StressJS: Under Stress)
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Figure 1. Oxygen Consumed at the root level (nmolmin / g. FW)
(WS: Without StressUS : Under Stres:W: Frais Weight)
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Figure 02. Using the method of Beyer and Fridovichl 987 in highlighting the superoxide anion at theaot level observed in control and
stressed.

Monitoring of respiratory metabolism:
Monitoring of respiratory variations in intensitfigure 01) shows a strong inhibition in stressedtsoseeds in
comparison with controls. This decrease is obseagedrding to the four time tested (3,5,7 and Sddystress).
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Location of superoxide anion

Figure (02) shows the location of the superoxideram the roots oseeds subjected to stress (dark color). We
that the intensity of the violet color increasesimanner proportional to the intensity of wateess, parallel to th
witnesses, no trace of,Os observec

DISCUSSION

The water has areat importance[13] so its lack causegphysiological and morphologicedisturbances and
appearance of oxidative stregkich is characterized by the formation refactive oxygen species (RC[14].

The whole of ouresults shows that water stress leads to a reducfitheaverage chlorophy. This observation is
in accordance with the work dfiavaux 1988; Djekoun and Ykhlef 1996; Kotchi, 2 [15-17].

Reduction of photosynthesis is related firstly tonsatal closurd18-20] and secondly to reduce the photochernr
activity of photosystem (PSI[R1]. However, the water deficit leads to an inhibitwfirespiratior[22]. The dip in
our work explains the presence of large amountROE, which isderived from photosynthetic and respirat
metabolism thatexplains the positive correlation existirbetween respiration rate and chlorophyll synth
recorded in our work.

Moreover, in mitochondria (site of ROS productionroot), superoxide anion ) is generated at complexes I,
and Ill of the respiratory chaif6-29] due to a leak in the mitochondrial respiratory nhaipecifically at th
terminal acceptor: cytochrome oxidase complex Idigkelectronic transport in the inneitochondrial membrane
[28].

cell wall
e

EXNINNYXNNNRIIINNNN)
t t t 1 1 t 1 t t

Intermembrane space.

j}l’

mspimtory cham

ADH ATP

Matrix

Figure.03 Representation of the formation of superoxide aniomt the mitochondrial respiratory chain of durum wheat roots « Triticum
durum DESF »
The purple arrows represent "leakage"abéctron: to O,to form superoxide anions. Complex I: NADBehydrogenas, complex II: Succinate
dehydrogenase, complex IlI: Cytochrobw complex IV: Cytochrome c oxidase , Complex V: AEP®:ubiquinont pool, AOX: alternative
oxidase, Ccytochrom C, Extl and Ext2 : NAD (P) H dehydrogenaseterna.

And oxygen is partially reduced 2 to 3% of the oaygs reduced at single electronic ubiquin29, 30} The
amount of ROS produced in mitochondria may be adtlpartially explained by the presence of altéveatirway
(AOX), which constitutes aemergency route for the diminution o, does not involve complex 1[31,32] The
efficiency of the antioxidant activity of ubiquinen(Q) depends of the fate of the semiquinone (S car
perform any activity contrary (that is to say -oxidant) viathe formation of superoxide anion (figure 03). T}
complexes | and Il reduced coenzyme Q using elestdmnated by NADH and FAL,. Coenzyme Q transfers t
electrons to complex Il which transferred to cytomme C. Complex IV uses electrons from chrome C to
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reduce oxygen to water. Complexes I, Il and lllotigh the superoxide anion incomplete reductionxyfgen.
Complexes | and Il produce the superoxide aniothé matrix and the complex Il in the matrix ana timter-
membrane.

CONCLUSION

The results obtained in our study confirm the tiyiof water stress on wheakr{ticum durumDESF) variety GTA.
Indeed deficiency water causes an inhibition ofgjxethesis of chlorophyll and metabolic disordegdthing. These
two basic metabolisms are essential for the gramih development of the plant and their disruptianses a state
of oxidative stress through increased productionreaittive oxygen species such as superoxide amienhave
highlighted the roots.
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