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Abstract: The present work has been performed to study the NaCl treatment effect on
growth and some biochemical indices in Brassica napus seedling. For this, the
rapeseed seeds were treated four hour with NaCl concentrations (50, 100, 150mM)
comparatively with a control free of salt exposure. The early response of seedling
under salinity levels was different at 4-day-old and 7-day-old. Amylase and
phosphatase activities were influenced by NaCl concentrations. Thus, at both studied
intervals, a decreasing trend of amylase activity was observed, while the phosphatase
activity showed an increasing trend. The antioxidant catalase and peroxidase
activities were found to be influenced by NaCl concentration especially after 7 day of
treatment application.
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Rezumat: Prezenta lucrare a fost efectuatd pentru a studia efectul tratamentului cu
NaCl asupra cresterii si a unor indici biochimici in plantule de rapita. Astfel,
semintele de rapitd au fost tratate timp de patru ore, cu concentratii de NaCl (50,
100, 150 mM). In paralel a fost realizat si un control care nu a fost expus
tratamentului salin. Raspunsul timpuriu la salinitate al plantulelor a fost diferit la
cele doud intervale de studiu (4 si 7 zile). Activitdtile a-amilazei si fosfatazei au fost
influentate de concentratiile de NaCl. Astfel, la ambele intervale studiate, exista o
tendinta de diminuare a activitatii amilazei, in timp ce activitatea fosfatazei a indicat
o tendintd de crestere. Activitatea enzimelor antioxidante, catalaza §i peroxidaza, a
fost influentata, in special, la sapte zile, de la aplicarea tratamentului.

Cuvinte cheie: stres salin, catalazd, peroxidaza, hidrolaze

INTRODUCTION

Brassica napus L. belonging to Brassicaceae family is one of the most
cultivated plants in Middle Asia, North Africa and West Europe (Saeidnia and
Gohari, 2012). Rapeseed is now the third most important source of edible oil in the
world after soybean and palm oil (El-Beltagi and Mohamed, 2010). Beside that it is
an important source of edible oil, the by-product provide from production of
rapeseed oil is a high-protein animal feed. As one kind of the most important
oilseed crops all over the world, B. napus L. are very sensitive to salt stress
throughout the growth and development cycle. Thus, salinity stress affects plant
growth, as well as, seed germination, seedling growth and vigor, flowering and
fruit set (Sairam and Tyagi, 2004). Plants have evolved efficient antioxidant systems
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that can protect them from the damaging effects of biotic and abiotic stress. These
protection mechanisms, enzymatic and non-enzymatic, remove reactive oxygen
species (ROS) formed after stress because they are highly toxic. The most
important enzymes to remove ROS are superoxide dismutase, peroxidase and
catalase (Asada, 1999).

The aim of this study was to determine the early morphological and
biochemical responses of Brassica napus seedling at NaCl treatment, to improve
knowledge of rapeseed crop growth under conditions of salinity.

MATERIAL AND METHOD

Brassica napus cv Exgold seeds were provided by Territorial Institute for
Quality Seeds and Planting Material, lasi. The seeds were sterilized in 3% H,0,
solution for ten minutes followed by three rinses with distilled water and then treated
with 50 mM, 100mM and 150mM NaCl for four hours. Control seeds were stored for
four hours in distilled water. After sterilization, 100 seeds were transferred into Petri
dishes on filter paper and then were wetted with 7 ml distilled water (control) or saline
solutions. The Petri plates were transferred in a growth chamber and watered with
saline solution (at variants) and water (at control) every two days.

Plant roots growth was evaluated as the elongation of root length young
seedling at four and seven days old. Catalase activity was determined according to
Sinha method based on reduction of dichromate, acetic acid mixture to chromic
acetate when heated in the presence of hydrogen peroxide (Artenie et sal. 2008).
Determination of peroxidase activity is based on the measurement of color intensity of
o-dianisidine oxidation product with hydrogen peroxide in enzymes presence (Artenie
et al., 2008). Protein content was determined according to Bradford method and all
enzymes activities were reported as U/mg protein (Bradford, 1976). Acid phosphatase
activity determination is based on ability of B-glycerophosphate disodium hydrolysis
and dosing then phosphorus resulted (Artenie et al. 2008). The a-amylase activity was
determined using the Noelting-Bernfeld method (Artenie at al., 2008).

RESULTS AND DISCUSSIONS

Plant growth and development are adversely affected by salinity - a major
environmental stress that limits agricultural production. As different response of
plant to salinity, Munns developed the concept “two-phase growth response to
salinity”. Thus, the first phase of growth reduction happens quickly (within
minutes) after exposure to salinity and is due to the osmotic changes outside the
root. Several minutes after the initial decrease in leaf growth, there is a gradual
recovery of the growth rate until a new steady state is reached, dependent upon
the salt concentration outside the root. The second much slower effect, taking
days, weeks or months is the result of salt accumulation in leaves, leading to salt
toxicity in the plant, primarily in the older leaves (Munns, 2002).

In our experiment salinity affected the germination rate of rapeseed
seedling at both interval studied. Thus, after four days of saline stress, the root
length of seedling ranged between 1,97 cm (at 150 mM) and 4,77 cm in control
(Table 1). At seven days it was observed the same effect of root inhibition with
one exception, concentration 100 mM where the root length was greater then
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control (12,12 cm comparatively with 11,62cm). In general, salt stress affected
negatively the plant root length, but the different effect depending on the
concentration of NaCl, the age of seedling and the duration of treatment.

Table 1.
Effect of salt stress on growth root in rapeseed seedling. Means of ten replicates *
S.x. are shown

Root length (cm)
mM NaCl 4 days 7 days
x+Sx STDEV x+Sx STDEV
0 4,77+0,13 0,26 11,62+1,79 3,58
50 3,47+0,33 0,67 8,1+0,05 0,11
100 4,05+0,36 0,71 12,12+0,71 1,43
150 1,97+0,24 0,49 9,9+0,9 1,80

Alpha amylase has an active role in the hydrolysis of starch just before a
seed germinates (Ashraf et al., 2002). Salinity reduced the percentage of seed
germination, seedling vigor index, a-amylase activity of canola seedling (Farhoudi,
2012). Another study indicated that salinity induced changes in a-amylase activity
in three cotton cultivar during germination and early seedling growth. Thus, it
was observed that the increase in NaCl concentration leads to decrease in o-
amylase activity (Ashraf et al., 2002).

In our experiment, after treatment with NaCl the a-amylase activity at
rapeseed seedling decrease comparatively with control at both intervals studied,
more pronounced in 4-day-old seedling (Fig. 1). The same result was founded by
Sangeetha, 2013, who studied the effect of salinity on a-amylase activity in corn
germinating seeds.

300
250
200
150
100

50 e

———

—
—
+‘.

—e— 4 days
—B—7 days

—e

micromol maltose/g FW

0

Control 50mM 100mM 150mM

Fig. 1 - Variation of a—amylase activity at rapeseed seedling under NaCl stress

Activities of acid and alkaline phosphatases enzymes show significant
alteration in plants exposed to abiotic stressful conditions such as soil salinity
(Ehsanpour and Amini, 2003). Salt stress found to have profound effects on various
hydrolases. Thus, Singh and Ramasare, (2009) reported a decreasing of several
hydrolases activities, gradually with increasing salt stress in groundnut. Under
salinity stress the decrease in acid phosphatase activity may imply fewer amounts
of free PO,” ions in cell wall. On the other hand, effect of salinity stress on canola
caused an increase in both acid and alkaline phosphatase activities (Bybordi and
Ebrahimian, 2011). Acid phosphatase hydrolyzes phosphatidyl groups into free
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fatty acids and soluble phosphorus in plant cells. In B. napus cv. Exgold seedling
the early phase of saline stress (four days) the acid phosphatase activity decrease
with the augmentation of NaCl stress (Fig. 2). The stimulant effect of salinity was
in accordance with other results using B. napus cv. Exagone, where at seven days,
the acid phosphatase activity increase with arise of NaCl stress (Oprica et al., 2011).

Plants exposed to various abiotic stresses, like salinity, initiate the
cascade of changes starting with imbalanced water and nutrient uptake, stomatal
closure, altered gaseous exchange, improper functioning of photosynthetic
systems due to over-reduction of electron transport chains in chloroplast and
mitocondria finishing with generation of ROS. The first line of cells defense who
converting O,* to H,O, is superoxide dismutase. Therefore, it is important that
H,0, be scavenged rapidly by the antioxidative defence system to water and
oxygen, this can be performed by catalase (CAT) and peroxidase (POD) enzymes
(Guo et al., 2006). CAT is important in removal of H,O, generated in peroxisomes
by oxidases involved in B-oxidation of fatty acids, photorespiration and purine
catabolism. CAT is known to have low affinity to H,O, than POD, wich suggest
that it is involved in mass scavenging H,0,, whereas POD is suggest to be
involved in fine regulation of H,O, (Sharma et al., 2012).
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Fig. 2 - Acide phosphatase activity at rapeseed seedling under NaCl stress

The increase of catalase activity under abiotic stress has been observed in
Calendula officinalis and Lycopersicon esculentum seedlings (Chaparzadeh et al.,
2004) as soon as, Cicer arietinum leaves ( Eyidogan and Oz, 2007) and roots of C.
arietinum (Kukreja et al., 2005).

Our results indicated that in Brassica napus cv. Exgold seedling, catalase
activity decreased in all NaCl concentrations at four days after saline treatment.
At seven days old seedling, as salt stress was maintained, this enzyme activity
increased and a significant increase was observed at 150 mM (Fig. 3). The
decrease in catalase activity by salt stress is a phenomenon that occurs in many
plant species, not only in the gramineous like rice and wheat (Erdal et al., 2011) but
in pea plants (Sandalio et al., 2001) and in some rapeseeds seedling cultivar leaves
(Zare and Pakniyat, 2012).

The effect of salinity on POD activity of Brassica napus cv. Exgold
seedling was different after four and seven days exposure of salinity. The
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increased levels of POD and CAT activities in 7-days-old seedling were observed
at 150 mM, which may result from the protective function of this enzyme (Fig. 4).
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Fig. 3 - Catalase activity at rapeseed seedling under NaCl stress
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Fig. 4 - Peroxidase activity at rapeseed seedling under NaCl stress

CONCLUSIONS

1. The impact of salinity stress on physiological and biochemical indices
of Brassica napus cv. Exgold seedling varied depending on the concentration of
NaCl, the age of seedling and the treatment duration.

2. Salt stress was found to affect negatively the root length at both
intervals studied. Hydrolytic enzymes have differently responded at saline stress
at both ages of rapeseed seedling, being a reduced tendency of a-amylase activity
but an increasing trend of acid phosphatase activity.

3. In four day after saline treatment the enzymes catalase and peroxidase
activity, have registered a decline. As the abiotic factor was maintained the
enzymes activities was intensified at seven day comparatively with the control.
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