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Abstract

This work consisted of studying the effect of saline constraint represented by different concentrations of NaCl (0, 2, 4,8 and 11 g
/1) at Acacianilotica on certain nursing parameters (germination, growth, biochemical and nutritional) and the survival rate one
year after transplanting young clubs in field. The results obtained 14 days after seeding show that the germination rate falls below
40 g/ 1 of NaCl and passes from 90% to 39.2% to 11 g / | of NaCl. After 3 months of stress, it is spring that the growth marked by
the height, the diameter of the collar, the number of sheet and the foliar surface decrease as the NaCl concentration increases
unlike ray biomass. Salinity has favored the accumulation of soluble, polyphenol, proline and total protein levels in the plant
during the experimentation. Regarding the nutritional effect, NaCl negatively affects the nutritional scale of the plants. One year
after transplantation, NaCl processed plantations have the best survival rates and the highest was obtained with 4 g / | of NaCl
(89.61%). Thus, the submission of young Acacia nilotica plants to a salt strike of 4 g / | NaCl could allow to produce saltwoods
for the salinity of the Sahelian zone of Cameroon and this fact contribute to the success of the reforestation campaigns by lower
decreases of the mortality rates of transplantation.
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1. Introduction

Anthropogenic activity is the main cause of many changes
in the environment. Indeed, the growing populations use
natural resources to meet their needs [1]. This pressure
accentuates the degradation of natural resources mostly forest
with consequently desertification and aridification of land,
thus braking the plant production [2]. This situation is very
pronounced in arid and semi arid regions, such as the far-north
of Cameroon, because the precipitation associated with an
important evaporation promotes the accumulation of salts in

the ground [3]. Salinity is a major limiting factor for global
agriculture [4]. The effect of salinity is generally manifested
in most plants by a reduction in development [5]. This
detrimental  effect translates into  morphological,
physiological, molecular changes that negatively affect plant
productivity [6, 7]. Indeed, according to [8], some salts can
affect nutritional balance in plants if they are present in
excessive concentration or in abnormal proportion. It is
therefore imperative to seek solutions to combat
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desertification while rehabilitating natural ecosystems and
resolving the regeneration problems of some forest species in
arid areas. As a result, the introduction of salt resistant plant
species or induction of resistance in naturally existing species
and high-socio-economic value such as Acacianilotica, is one
of the solutions. This was therefore devoted to the study of the
effect of salinity on the functioning of A. nilotica particularly
on growth, biochemistry and physiology in order to identify
the sole-to-cans sort of thrinity of this species.

2. Material and Method

2.1. Presentation of Study Area

This study was carried out in the greenhouse at the IRAD
station (Institute for the development of the development of
Maroua) (Latitude: 10 =36'35"n, Longitude: 14 <20'48'E),
head of the region of the Far-north of Cameroon. This locality
is governed by a tropical climate of a Sudano-Sahelian hot. It
is ranging at average 700 mm railway per year [9]. with an
average annual temperature of about 28<C, an important
evaporation thus promoting the accumulation of salts in the
ground [3, 10]. Its vegetation consists of grassy steppes and
woody strata, consisting mainly of the thorny (Acacias,
Faidherbia, Balanites), whose strong operation causes the
scarcity of natural stands [11].

2.2. Material

The plant material was made of the Acacia nilotica seeds
collected in Madjema (10 ° 35°37’N, 14 ° 20°24”’E), a
district of the city of Maroua in the district of Maroua I. The
chemical material consisted of the salt of kitchen (NaCl)
which has made it possible to constitute the saline watering
water.

2.3. Method

Experimentaldevice

The experimental device used was a completely
randomized 4-repeat block (block) and the treatment was
consisting of 5 levels of salinity, namely:

1. Level 0 (NO) which was taken as a witness with a
salmonity of 0.276 (cumulative salinity of the ground
and water water without adding NaCl). These different
levels of salinity were selected according to
theMaillardClassification [12]:
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2. Level 1 (N1) of salinity 1,187 after addition of 2 g of
NaCl in 1 water;

3. Level 2 (N2) of salinity 2,478 after adding 4 g of NaCl in
1 water,

4. Level 3 (N3) of salinity 5,200 after adding 8 g of NaCl in
1 water;

5. Level 4 (N4) of salinity 7,095 after adding 11 g of

NACL in 1 water.

Each block had five (05) lockers and each locker had 6 pots
(Figure 1). The deposit departure by locker is the
experimental unit. Each pot received two (02) seeds a total of
240 plants (5 levels of salinity x 4 blocks X 6 pots x 2 plants).

-
=

[¢—Pot

1,90 m

P1 P2

P5 P3

P6 P4

NO =0g/I; N1=2 g/I; N2=4 g/I; N3=8 g/I; N4= 11 g/l; P1...Pn= pots

Figure 1. Experimental device.

Collection and treatment of the culture ground

The earth used was taken in a rich-shaped mango manway
park following the decomposition of the litter. This land is a
clayous nature and taken at the surface of the surface layer
(Table 1).

The soil thus taken from was cleared of harmful waste and
then was mixed with the sand (30%). This mixture was then
loaded in pots (18 cm deep and 15 cm in diameter) plastic at
2/3 of their capacity. These pots have hoses. The pots were
then labeled and organized according to the experimental
device, then, continuously watered to the current water both
(02) days preceding the semi.
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Table 1.

Granulometry Organic matter

Clay (32%)
Limon (29.94%)
Sand (38.06 %)

C (1.82%)
Total N (0.034)
Total P (0.017)

C/N ratio (53.53)

Chemical components

pH (6.3)
Conductivity (99.85 |5)
CEC (8.63 meq/100g soil)

Framework of the ground used for nursery crop.

Exchangeable cations

Ca (5.07 meg/100 g soil)
Mg (1.58 meq/100 g soil)
K (0.38 meq/100 g soil)

Figure 2. Seeds collected (a) and pretreated by boiling (b) ofAcacia nilotica.

Collection, pretreatment and seedling seeds

The seeds were manually collected on 10 feet of Acacia
nilotica. These seeds were sorted and soaked in water before a
boiling for 10 minutes and then preserved and allow to cool in
a container for 48 hours [13]. This pre-creation operation of
the seeds makes it possible to fray the extremely hard
efficiency (Figure 2) and accelerate the dormant lift since they
have a tough intensity. The seeds thus treated were put in pot
at 1.5 cm deep.

Application of salt stress

Immediately after sowing, the pots were subjected to a salt
treatment at concentrations 2, 4, 8 and 11 g/l NaCl. The
control pot (0 g/l of NaCl) was watered only with running
water whose electrical conductivity was 0.724 dS/m,
according to the classification of Maillard [12], it is slightly
saline water.

2.4. Measurement of Morphological,
Biochemical and Physiological
Parameters

2.4.1. DendrometricParameters

After planting the seeds, germination was monitored for
two weeks and the germination rate was expressed as the ratio
of the number of germinated seeds to the total number of
seeds. Growth parameters were measured 60 days after
sowing. The height of the plants was measured using a
graduated ruler. The number of leaves was determined by
manual counting of complete leaves with 50% of their green
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surface [14]. Root length was measured on 60 plants (i.e. 3
plants x 5 salinity levels x 4 blocks) previously uprooted and
cleaned. This measurement was made from the collar to the
apex of the main root using a graduated ruler [15]. The leaf
area was measured on the 60 plants previously uprooted by
the Win-Rhizo software (Régent Instruments INC. Canada)
after scanning the leaflets and analyzing the images. To do
this, three leaves located at different heights of the plant were
marked and then measured [16]. The collar diameter was
measured by a digital caliper. To evaluate the root and aerial
biomass, the root and stem parts were placed in an oven at
65 <C for 72 hours to obtain the dry matter. The masses of dry
matter constitute biomass.

2.4.2. Biochemical Parameters

In total, 5 biochemical compounds (total chlorophyll, total
proteins, soluble sugars, prolin and polyphenols) were
measured on fresh leaves well exposed to light from 60
uprooted plants (3 plants x 5 salinity levels x 4 blocks) before
transplantation into the field (60 days afterseedlings). These
contents were determined on. Thus, the total chlorophyll
content was determined by fluorimetry according to the
MA.800-Chlor.2.0 protocol. The total protein content was
determined by the method of Bradford [17] and the soluble
sugar content by the method of Cooper and McDaniel [18]
after extraction by the method of Conroy et al. [19]. The
prolin content was estimated according to the method of
Ringel et al. [20], using the acid-ninhydrin reagent on an
extract of the leaves (0.5 @), treated with NaCl in 3%
sulfosalicylic acid. The polyphenol content was measured


http://www.sciencepg.com/journal/plant

Plant

http://www.sciencepg.com/journal/plant

with the Folin-ciocalteu reagent which in an alkaline medium
reduces to tungsten and molybdenum oxide giving a blue
color in the presence of polyphenol [21].

2.4.3. Physiological Parameters

The physiological parameters measured provide
information on the assimilation of mineral elements. The K,
Ca and Na contents were measured by a flame spectrometer
(Perkin Elmer Analyst 400 model). Magnesium was measured
by complexometry in the presence of EDTA. Phosphorus was
measured  colorimetrically at 850 nm using the
cerulean-molybdic method [22]. Total nitrogen by titration
after mineralization of the hot extract with sulfuric acid [23].
These assays were carried out on the fresh leaves of the 60
plants uprooted (3 plants x 5 salinity levels x 4 blocks)
previously. These elements were only measured in the leaves
because the leaves constitute the main site of metabolism in
plants.

2.5. Field Transplant

After three (03) months in the nursery, the plants were put
into the field. One year after transplantation, the survival rate
was calculated. The transplanting of the plants was carried out
on soil whose cultural history was millet. Two pots of each
treatment per block were transplanted into the fields (i.e. a
total of 64 plants: 8 treatments x 4 blocks x 2 pots). For
transplantation, holes 15 cm deep and 5 cm in diameter were
dug and watered the day before transplantation. During the
digging, the soil most on the surface (0-10 cm) was kept to be
put back after digging before planting the plants, this because
this soil is rich in organic matter and should preferably be in
contact with roots of the plant [24]. (Chapman and Allan,
1979). The plants were transplanted in the evening (5 p.m.) to
allow them to acclimatize to the new environment before
sunrise.

2.6. Data Processing and Statistical Analyzes

Statistical analyzes were carried out using Statigrapic 5.0
software. The ANOVA to see the variation between the means,
the Duncan test to compare the means between them, the
Excel software was necessary to draw the histograms and the
curves.

3. Results and Discussion

3.1. Effect of Salinity on Germination Rate

The germination rate calculated 14 days after sowing (DAS)
varies significantly (P < 0.0001) depending on the NaCl
concentration (Figure 3). Indeed, the highest rate was
obtained in the controls (0 mg/l of NaCl), i.e. 90%. This rate
increases to 88% with 2 g/l of NaCl and 75% with 4g/l of
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NaCl. For concentrations of 8 mg/l and 11 g/l of NaCl, the
germination rate is less than 50%. Thus, salinity negatively
influences the germination of A. nilotica seeds.

The results relating to the germination rate thus obtained
are in agreement with those obtained by Kheloufi [25] who
showed a decrease in the germination rate with the increase in
salinity on three (03) species of Acacia (A. karroo, A.
salignaand A. tortilis). The mechanism of salinity on
germination seems to be twofold: on the one hand salt seems
to have a negative effect on the permeability of the plasma
membrane by increasing the influx of external ions and the
efflux of solutions from the cytosol [26], which is the origin
ofthe increase in osmotic tension and a resulting increase in
the imbibition time of the seeds, on the other hand the ions can
have a toxic effect linked to a cellular accumulation of salts
which would cause disturbances in metabolism, especially
respiration [27]. Furthermore, Rejiliet al. [28] showed that
osmotic effects result in the inability of seeds to absorb
sufficient quantities of water to rebalance their critical
hydration point in order to activate the germination process.
Furthermore, according to AzevedoNeto et al. [29], high
concentrations of sodium chloride can lead to the
accumulation of Na+ and CI- ions in the embryo, and thus
contribute to the alteration of the metabolic processes of
germination which modifies the activity of enzymes of
metabolism of nucleic acids and proteins, interrupts hormonal
balance and reduces the use of seed reserves or even death of
the embryo due to excess ions [30].
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Figure 3. Variation of the germination rate according to salinity.

3.2. Effect of Salinity on Growth of A. nilotica

In general, salinity significantly influences (p <0.05) the
growth of young planting of A. nilotica. This influence is
negative except the root system that is positively influenced
(Table 2). Indeed, the height of the plant (PH) varies from
25.84 cm with 0 mg / | of NaCl at 21.49 cm; 23.38 cm, 15.95
cm and 14.74 cm respectively for the concentrations of 2, 4, 8
and 11 g /1 of NaCl is a respective reduction rate of about 17%,
9%, 38% and 43% compared to the witness. As for the
diameter of the collar (DC), this decrease is significant (p =
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0.02) for concentrations of 8 and 11 mg / | of NaCl. These
concentrations induce declines of 56 and 48% respectively
compared to the witness. The values obtained with the
concentrations 2 and 4 g / | of NaCl are not statistically
different (p = 0.61) of those obtained with 0 mg / | of NaCl
(2.88 cm). Similarly, PH and DC, the number of leave (NL)
by plants and the foliar surfaces (FS) decrease as the NaCl
concentration increases. NL and FS of the controlling plants
are respectively 33 and 207.21 cm=2These values are reduced
by more than 20% with 8 g / | of NaCl and more than 30%
with 11 mg / | of NaCl. With regard to the length of the roots
(LR) and the root biomass (RB) it appears that, the higher the
NaCl concentration further increases the values of LR and SF
increase. Lite of the witness (13.99 cm for 0 mg / N of NaCl)

23.23cmto 4 g/ | of NaCl, 25.55 cm with 8 g / | of NaCl and
27.15 cm with 11 g / | NaCl is the respective rates of
respectively of 69%, 83% and 94%. BR of the witness is 0.38
g, this biomass passes at 0.51 with 2 mg / | of NaCl is an
increase rate of about 34%, with 4 mg / | of NaCl, rated
obtained is 0.56 g, or a rate of increase of about 47%. For
concentrations 8 g /1 and 11 g / | of NaCl, this rate of increase
is greater than 80%. Unlike raud biomass, aerial biomass (AB)
was negatively impacted by salinity because AB passes 1.52 g
to0g/lof1.42 g 2-g/1 NaCINaCl is a reduction rate of about
7%. With 4 g / | of NaCl, AB drops about 9% (1.38 g). This
reduction rate is more than 30% for concentrations 8 and 11 g
/1 of NaCl.

Table 2. Effect of salinity on dendrometric parameters.

[NaCl] (g/l) PH (cm) DC (cm) NL

0 25,84+ ,44e 2,8840,11b 32,90+41,19d
2 21,4940,84d 2,6940,25b 30,55+1,30c
4 23,38+41,08¢c 2,6240,53b 30,15+1,00c
8 15,9540,68b 1,2740,01a 25,2340,42b
11 14,7430,64a 1,4910,01a 22,43+0,95a
F 235,91*** 77,88* 176,03***

FS (cm= LR (cm) RB (9) AB (9)
207,21423,14c 27,15+41,00d 0,3840,03a 1,5240,14c
178,41+15,31b 25,5530,50c 0,5140,01b 1,4240,05b
169,05+12,53b 23,63+41,16b 0,5640,03c 1,3840,10b
138,84+11,14a 14,5440,69a 0,7140,02d 0,9740,01a
138,7412,78a 13,9940,82a 0,8840,01a 0,9740,02a
61,03** 522,7%** 221,24*** 97,63***

PH: Plant height; DC: diameter of collar; NL: number of leave; FS: foliar surface, LR: lenght of root; BR: Root biomass; AB: aerial biomass; F:

coefficient of Fisher

The data obtained are consistent with the work done by
Kheloufi et al. [31] on the plants of Acacia karroo and those
of Kheloufi et al. [32] on A. Tortilis, A. ehrenbergianaand A.
dealbata. Similarly, Karoune et al. [33] found a 42%
reduction in the growth parameters. Albida in the context of
salt stress. The reasons for this reduction can be explained by
the inhibition of water absorption, reducing the translocation
of cells, which would decrease the expansion of the tissues.
Indeed, according to Ashraf and Harris [6], the pressure of
turgescence is the engine of the elongation of the cellular wall
of the primary growth of the plant. For leaflet parameters (leaf
and leaf surface), the results are consistent with those obtained
by Mamadou et al. [34] on Jatrophascurcas and Kheloufi [35]
on Acacias in Algeria. According to Munns et al. [10], the
expansion of leaves is severely inhibited by saline stress
because, the new leaves are slowly developing and the
sensescence of the olds accelerate. In addition, Parida and Das
[36], falls that the thickness of the mesophill and the
epidermis as well as the intercellular space decrease
significantly in the handled sheets with the NaCl. The
decrease in the leaf surface can also be explained by
disturbances of growth rates in the tissues in growth,
particularly abscissic acid and salt-induced cytokinines [37].
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Thus, according to Zhu [38], this reduction in the growth of
the different airlines would allow the plant to accumulate
energy and resources to fight stress to deal with irreversible
damage caused when the threshold value of the race
concentration is reached. The positive effect on root growth
was also raised by several authors [38-40]. According to these
authors, under saline constraint, the plant spends more
photosynthetic energy to maintain high water status and for
root production for water search and / or reduction of water
loss. So would also explain the increase in raid biomass under
salin stress.

3.3. Effect of Salinity on Biochemical
Parameters

The total chlorophyll content decreases significantly (p =
0.001) as the NaCl concentration increases from the start of 4
g / | of NaCl (Figure 4). Indeed, salinity has a reduction in
chlorophyll content of about 35.23%, 49.91% and 62%
respectively with 4, 8 and 11 g / | of NaCl compared to the
chlorophyll content obtained in the control plants (5.8 mg / I).
That said, salinity negatively impacts the chlorophyll content
in young plantations of Acacia nilotica.
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Figure 4. Influence of salinity on total chlorophyll content.

The negative influence of salinity on chlorophyll content
was also reported in other acacia species like Acacia
amppiceps [41] and Acacia karoo [35]. The reduction of
chlorophyll content may be due to ionic stress marked by the
inhibition of the absorption of certain elements as Mg and N,
which are essential components in the structure of the
chlorophyll molecule [42]. In addition, according to Garg and
Singl [43], this reduction in the chlorophyll concentration in
saline stress conditions can be attributed to the increase in
activity of catalytic enzymes such as chlorophyllase and / or in
the deterioration of the thylacoid membrane linked to a
change in the ionic composition of the stromatic space [44,
45]. Unlike chlorophyll, the other dosed compounds (soluble
sugars, polyphenols, prolin and total protein) significantly
increase (p = 0.0001) with salinity (Table 3). This result is in
agreement with those of several authors [4, 46, 47]. Indeed,
salt stress is generally affected on plant physiology by an
osmotic effect and nutritional imbalance [42]. According to
Issaad [27], the maintenance of physiological processes under
such situations is conditioned by the activation of various
strategies, including the exclusion of toxic ions and / or the
accumulation of organic substances that avoid the problem of
dehydration. From Table 3, it appears that the more the salt
concentration increase, the more the plants accumulate
soluble sugars in their leaves. Indeed, the soluble sugar
content is increased from 15.44g / 100g of MS (dry matter)
into the witness to more than 25 g / 100g of MS in the sections
placed exposed to high concentrations (11 g / | of NaCl) is a
rate increase of more than 60%. However, at concentrations of
moderate NACLs (2 -4 g /| of NACL), the plants accumulate
little soluble sugars in their leaves, or about 10 to 15% of the
content contained in the control plants. These results are in the
same direction as those obtained by AitHaddou et al. [48] for
Citrus. Components mentioned that sugars improve the
resistance to the osmotic stress induced by salt in plant, as
soluble sugars are of particular importance because of their
direct relations with physiological processes such as
photosynthesis, translocation and breathing [49]. In fact, the
increase in the concentration of soluble sugars leads an
increase in osmotic potential of cytoplasm, which allows for
greater sodium compartment in the vacuole [27]. In addition,

136

according to Ashraf and Harris [6], soluble sugars could
contribute more than 50% to the osmotic adjustment of
glycophytes submitted with salinity surveys. In fact, soluble
sugars provide major functions such as osmoprotectant,
carbon storage, free radical trapping [50] and the maintenance
of the water balance between cytoplasm and vacuole [27]. Salt
treatment has favored the synthesis of proteins in A. Niloticain
a significant and positive way (p = 0.0006) because, the
higher the concentration of NaCl, stronger protein content is
high (Table 3). In fact, the total protein content is increased
from 15.00 g / 100g of MS in the witness to 19.89 g / 100g of
MS (an increase of 32.6%) in the plants subjected to a
concentration of 2 g /1 of NaCl. With 4,8 and 11 g/ | of NaCl,
total ratio increases in the plants relative to the witness are
respectively of 82.8%; 121.33% and 161.4%. The results thus
obtained consist with those of Taffouo et al. [51] on
Mucunapoggeiand Vignaunguiculata; and Hand et al. [52] on
Talinumtriangulare. The accumulation of total proteins seems
to be due to the accumulation of dehydrin proteins in response
to saline stress. These proteins play an important role in the
stability of membrane proteins and in the osmotic adjustment
[53]. Most of these proteins accumulate in the vegetative
device (sheets or roots) of plants subjected to a water deficit,
to saline stress or cold [27], and more precisely at the cytosol
levels or the nucleus [54]. Their significant accumulation in
response to cell dehydration suggests that dehydrins are
involved as osmoprotectants, acting in synergy with solutes
compatible in the stabilization of cytoplasmic structures [55].
In addition, to adapt to the osmotic pressure caused by saline
stress, the plants accumulate a large amount of protein to
achieve the osmotic adjustment. These will increase the
osmotic pressure, restore the transciseness and protect the
structures of the macromolecules against denaturation [54].
As for the effect of salinity on the accumulation of proline in
the leaves of young planting of A. nilotica, it shows a
significant and positive influence of salinity (Table 3). In fact,
the prolium content increases as the NaCl concentration
increases. This content is passed from 13.01g / 100g of MS in
the control plants (0 g / | of NaCl) at 25.44 g / 100g of MS in
the plants having received 2 g / | of NaCl then, in the presence
of 4 g / | of NaCl, this content goes to 28.35 g / 100 g of MS.
With 8 and 11 g / | of NaCl, prolin levels found in the plants
are 30.83 and 36.57g / 100g of MS. The results found so are
similar to those of AitHaddou et al. [48] and Setayesh et al.
[56]. Several authors have bound the print of prolin to the
tolerance of plants to salinity [4, 57, 58]. The accumulation of
prolin would be attributed to the inhibitory effect of stress on
its oxidation in the mitochondria [4], as well as on its
incorporation into proteins [57]. In addition, according to
these authors, the neosynthesis of the prolin would be
triggered by the loss of the trugaceence due to salinity. It
follows from the table 3 the salinity induces an accumulation
of polyphenols. Indeed, the higher the NaCl concentration, the
higher the polyphenol content increased. This content varies
from 6.34g / 100 of MS (in witnesses) to 8,22g / 100g of MS
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for 4g / L of NaCl and 9.11 g / 100g of MS for plants having
received 11 g/ | of NaCl. This increase in polyphenols facing
salinity was also reported in several studies and at various
species of plants such as Pisumsativum [59], Lactuca sativa
[60] and Moringaoleifera [61]. This shows the antioxidant

effect of this metabolite in the fight against oxidative stress
generated by salinity. According to Macheix et al. [62], Prolin
is very effective in the tolerance of plants to salt stress, so this
compound plays a vital role in the balance and adaptation of
the plant within its natural environment.

Table 3. Effetof salinityon thecontent (g/100g de MS) of biochemical compounds in leavesof A. nilotica.

[NaCl] g/l Soluble sugar Proteins Prolin Polyphénol
0 15,4440,49a 15,00490,67a 13,0140,47a 6,3440,42a
2 16,9940,67b 19,8940,56b 25,4440,68b 7,4540,50b
4 17,8040,42c 27,4240,50c 28,354),71c 8,2240,18c
8 21,4040,51d 33,2040,42d 30,83+0,80d 8,7740,46d
11 25,454) 49 39,2140, 42e 36,5740,36e 9,1140,39d
F 584,74*** 411,85*** 565,86*** 34,19***

Table 4. Effect of salinity on the accumulation of mineral elements in the leaves of A. Nilotica.
[NaCl] g/l K* Mg cr Na* Ca® N
0 50,6640,94e 7,3310,82c 0,0740,01a 4,2240,63a 38,8940,74e 43,4341,07e
2 48,33+1,56d 5,2240,78b 17,2440,79b 19,9840,67b 36,6340,83d 38,12+1,39d
4 43,4240,69c 4,6740,47b 22,2040,63c 24,4140,51c 32,7140,49c 35,0140,82c
8 37,8940,73b 3,8940,57a 33,4040,70d 32,8240,59d 29,9940,67b 31,3140,63b
11 33,750,66a 3,8740,55a 38,9040,74e 37,7440,81e 25,9040,63a 23,9040,88a
F 658,68*** 42,73** 5605,56*** 3556,76*** 454,75%** 544,73***

3.4. Effect of Salinity on the Assimilation and
Accumulation of Mineral Elements

NaCl treatment induces a significant increase (p <0.001) of
the Na* and Cl and the decrease of K*, Mg®* and Ca®* (Table
4). Indeed, the amount of k** increased from 50.66 (0 g / | of
NaCl) to 33, 75 (11 g / | of NaCl) and that of Ca®* VA of 38.89
(0g/lof NACL) at 25.90 (11 g/ | of NaCl). As for the amount
of Mg?* and N, their drop rate increases quickly and reaches
80% to 11 g / | of NaCl. Concerning about Cl- and Na*, they
accumulate enormously in the plants because from 2 g / | of
NaCl, the amount quantity (0.07 for Cl- and 4.2 Na*) of these
larges about 90% clothing and 79% for Na*. The negative
influence of salinity on the absorption of the various dose
elements was also raised by several authors [42, 51, 63].
Indeed, the absorption of the high concentrations of Na *, CI’
would generate a competition with the absorption of other
ions. The accumulation of the Na* ions in the plant would
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limit the absorption of the necessary cations such as K* and
Ca®*. According to Chinnusamy et al. [64], there would be a
competition between Na* and Ca”" for the same apoplasmic
fastening sites. In addition, the accumulation of the Na * and
Cl  ions at the level of the mesophilic leaves, would affect the
growth and metabolism of the plant where NaCl damage the
lipidic and protein structures of plasma membranes. Thus the
presence of these ions disturbs the cell enzymatic activity
mainly in the photosynthetic fabrics. This would explain why,
the increase in the NaCl concentration is accompanied by a
reduction in the concentration in Mg, K, N, and Ca in the plant.
This nutritional imbalance would be a possible cause of
growth cuts in plants subjected to saline stress. Thus, salinity
also would have a negative effect on nutritional physiology of
planting because, according to Maillard [12], salinity can
affect nutritional balance in plants if the salts are present in
excessive concentration or in abnormal proportion. Indeed,
according to Levigneron et al. [65], the excessive presence of
sodium, chloricic and boric ions may cause an increase in the


http://www.sciencepg.com/journal/plant

Plant

http://www.sciencepg.com/journal/plant

pH of the ground, which has an indirect effect on the
impossibility of absorption of ferrous iron, phosphate, zinc
and manganese essential for the growth of plants.

3.5. Variation of the Survival Rate a Year After
Transplantation

One year after transplantation, it is shown that the saline
treatment increases the survival rate of the field plants (Figure
5). Indeed, the lowest survival rate is obtained with 0 g / L of
NaCl (45.70%), then follows the concentration 2 g / |
(51.25%). The most effective concentration is 4 g / | because
with this dose, the highest survival rate is 89.61%. Beyond
this concentration, the survival rate falls, or 78.09% for 8 g/ L
of NaCl and 56.28 for 11 g / | of NaCl. The results thus
obtained are closer to those of Cheikh et al. [66], on the
anarcadier (Western anacardium L.), Labo et al. [67] on the
Elaeisguineensis Jacq. The mortality of plant salin species is
the result of a disturbance of water supply and inhibition of
metabolism [68]. In addition, according to Genere and
Garriou [69], this mortality is explained by a drying of
terminal buds and stems, following a break in the sap columns
(loss of hydraulic conductivity per cavitation). This high
mortality rate at low concentrations (0 and 2 g/ | of NaCl) and
high (8-11g / N of NaCl) of NACL may be due to the
deformation of the root system and the insufficient number of
radicelines caused by saline stress. Our results corroborate
with the Labo et al. [67], who claims that one of the causes of
poor recovery is the poor quality of root systems of plants.

100
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Figure 5. Variation of the survival rate a year after transplantation
of young planting.

4. Conclusion

Through this work, we focused on the effect of saline stress
on the growth and physiological behavior of young
acadeciaotica nuts and nursing transplantation. It shows that
salinity negatively affects the germination rate and the growth
of the aerial part of the plants. As for the root part, it is
positively affected. Regarding the fixed biochemical elements
(soluble sugars, total proteins, prolin and polyphenol), their
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levels increase as the NaCl content increases. In the case of
the effect of salinity on the assimilation and the accumulation
of the mineral elements, it stems that NaCl induces an
increase in the rate of the Na" and CI" and a decrease of the K *,
Mg?* and Ca*". One year after transplantation, it is clear that
the saline treatment increases the survival rate of the fields in
the field but this survival rate falls below 40 g / | of NaCl.
Thus, the most effective concentration of NaCl for the fine
vigorous plants for the soil of the Sahelian zone of Cameroon
is4g/l
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