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Abstract. Saline stress affects seeds germination, reduces the chlorophyll
content in the plant leaves and the photosynthesis activity, changes that have
prompted the researchers around the world, also in Romania, to study this
abiotic factor with interest.The success of the research could provide the
extension of plant cultivation to areas affected by salinisation or as well as the
possibility of using sea and ocean water, a vast resource, for irrigation of crops,
and as a result, the increase in world biomass production. The present research
investigated the influence of saline solutions (100 mM and 200 mM NaCl) on
the chlorophyll pigments content in 10 local populations of common beans
(Phaseolus vulgaris L.) grown in pots, in greenhouse conditions. The main
objective of this study was to identify the salinity tolerant genotypes, knowing
that this attribute is also conferred by a high chlorophylls concentration. Also
tolerant genotypes could be used in plant breeding, as these local populations
are adapted to the environmental conditions of the NE of Romania.
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Rezumat. Stresul salin afecteaza germinatia semingelor, provoaca diminuarea
continutului de clorofila din frunzele plantelor si reducerea fotosintezei,
modificari ce au determinat pe cercetdtorii din Romania §i din intreaga lume sa
studieze cu interes acest factor abiotic. Reusita cercetarilor ar putea insemna
extinderea cultivarii plantelor pe suprafetele afectate de salinizare precum i
posibilitatea utilizarii apei marilor §i oceanelor, o resursd vastd, pentru
irigarea culturilor, toate acestea avand ca efect cresterea producyiei mondiale
de biomasd. In lucrarea de fafd s-a urmarit studierea influentei unor soluyii
saline (100 mM si 200 mM) asupra con¢inutului de pigmenyi clorofilieni, la 10
populatii locale de fasole comunda (Phaseolus vulgaris L.) cultivate in conditii
de sera, la ghivece. Scopul principal a fost depistarea genotipurilor tolerante la
salinitate, stiindu-se faptul ca aceasta insusire este conferita si de un nivel
ridicat al concentrariei de pigmenri clorofilieni. De asemenea, genotipurile
tolerante ar putea fi folosite in ameliorare, populariile locale fiind adaptate
conditiilor de mediu din partea de NE a Romaniei.

Cuvinte cheie: stres salin, Phaseolus vulgaris, continut de clorofila
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INTRODUCTION

Soil salinity currently represents an important limiting factor of agricultural
crops productivity, in many regions of the world, being considered the main cause
of desertification, which remains the worst form of soil degradation. Worldwide,
the situation is quite worrying because arid or desert areas represent approx. 25%
of the Earth's surface and one third of irrigated land is affected by salinity

Following the demographic growth and the pronounced expression of the
greenhouse effect, considerable efforts have been made around the world to
breeding salinity resistant agricultural plants, but so far only small progress was
recorded for this purpose. It is a certainty that the food provision has always
constituted a primary goal, which even now, in modern times, brings people to
try, to seek, and to discover. For these reasons, the capitalization of genetic
variability of the local plants populations, regarding salinity resistance, may be a
first step in the works of improvingt the salinity tolerance of the cultivated species
with the aim to increase the living standards and to fully exploit soil resources.

There are many concerns about salt tolerance of plants, their response to
high salinity, the various aspects of saline stress, otherwise this being the most
intensely studied type of abiotic stress on plants. All salts affect plant growth, but
not all inhibit this process. Also, the interaction effect is manifested inside the
plant, some of which are simple, while some are complex. Despite numerous
published researches on mechanisms of plant adaptation for salinity tolerance, the
exact elucidation of these biochemical and physiological mechanisms of
metabolic adaptation to saline stress has not been achieved (Petcu, 2008).

The impact of saline excess on the productivity of several cultivated plants
is sometimes disastrous, fact which determines the identification and creation of
new plants genotypes, with osmotic stress tolerance. Phaseolus vulgaris L. is
considered very sensitive to saline stress and the decreasing in the chlorophyll
content under saline stress conditions is described as a phenomenon which
diminishes the plant productivity, inhibits or alters their growth, distribution of
dry matter, seed germination, photosynthesis and their yield (Galani, 2014).

MATERIAL AND METHOD

The biological material used in this research was represented by 10 local bean
populations collected from saline soils in the lasi and Botosani counties: Copalau 1,
Coropceni 1, Coropceni 2, lezer 4, lezer 5, Mogna 3, Mosna 4, Saveni 1, Trusesti 4
and Trusesti 5.

The experiments were carried under greenhouse conditions in the Phytotron of
the "Vasile Adamachi" Didactical Center, from University of Agricultural Sciences and
Veterinary Medicine lasi. The Phaseolus vulgaris seeds were sowed in March 2016 in
a 15-liter vegetation pot, in a mixture of garden soil and peat in a 1: 1 ratio.

The research was bifactorial, the first factor being the genotype, and the
second the concentration of the saline solution applied to the plants. Thus, there were
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3 experimental variants: 1. the control variant (VO) in which the bean plants were
irrigated only with drinking water; 2. variant V1 - wherein the plants were watered with
100 mM NacCl solution; 3. Variant V2-irrigation with a 200 mM NacCl solution. Each
experimental variant included 6 rehearsals.

RESULTS AND DISCUSSIONS

Influence of saline stress on the foliar pigments content. According to the
literature data, it is highlighted that under saline stress conditions, the chloroplasts
aggregation occurs in the leaves, and cell membranes become wrinkled and
distorted. For many plant species, the photosynthesis is inhibited by NaCl
concentration, and the chlorophyll pigments content decreases with increasing of
saline concentrations (Khavari-Nejad and Mostofi, 1998).

The chlorophyll pigments analysis is an important tool to assess the effect
of saline stress, because they play an important role in plant metabolism.
According to Abdel-Kader et al., (2008), the decrease in chlorophyll a and
chlorophyll b is due to accelerating tissue and biochemical degradation under
saline stress.

In our research, the spectrophotometric analysis performed 15 days after
salt application, it resulted that chlorophyll a 662-663 nm had the lowest, but
close, values in Copalau 1 populations (0.242 a.u., 0.148 a.u.; 0.217 a.u.) and
Saveni 1 (0.517 a.u., 0.476 a.u., 0.530 a.u.), that indicated a low but not salty
stressed photosynthetic intensity (fig. 1).
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Fig. 1 The saline stress effect on the chlorophyll a 662-663 nm content

In the Coropceni 2 and lezer 4 populations, approximately equal values
were observed for the 100 and 200 mM NacCl treated variants, up to 1/3 of the
control variant, indicating sensitive populations to this type of stress. The highest
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values of the chlorophyll content of 662-663 nm in 100 mM NaCl variants were
recorded at Mosna 4 (0.982 a.u.) and Trusesti 5 (0.987 a.u.), showing resistance to
lower salt concentrations and can be taken in consideration for medium or poorly
leveled soils. High values of the analyzed parameter at high salt concentrations
(200 mM NaCl) were observed in Coropceni 1 (0.887 a.u.) and especially in
Mosna 3 (1.716 a.u.), both against the control and 100 mM NaCl, which shows us
populations with good resistance to saline stress.

Comepared to controls, the other analyzed populations obtained much lower

values of chlorophyll a 662-663 nm in the variants subjected to osmotic stress,
which proves more sensitivity to the action of NaCl that has multiple negative
effects, causing toxic actions on the protoplasm, manifested by deregulation of
submicroscopic structure of chloroplasts.

The content of chlorophyll b 453-454 nm, the main component of the
reaction center in the photosynthetic systems, also had oscillating values from one
population to another. The lowest content was recorded in the Copalau 1
populations (0.223 a.u., 0.376 a.u.) and Saveni 1 (0.624 a.u., 0.716 a.u.), but the
values were close to the control variant, indicating genotypes with low
chlorophyll concentrations and reduced photosynthetic intensity. At Coropceni 2
and lezer 4 we have noticed much lower levels of chlorophyll b 453-454 in the
variants treated with NaCl compared to the control variant, proving a
susceptibility to saline stress. The highest content of chlorophyll b in variants
treated with 100 mM NaCl have registered Mosna 3 (1.11 a.u.), Mosna 4 (1.516
a.u.) and Trusesti 5 (1.360 a.u.) (fig. 2).
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Fig. 2 The saline stress effect on the chlorophyll b 453-454 nm content

14



LUCRARI STIINTIFICE SERIA HORTICULTURA, 60 (2) / 2017, USAMV IASI

In versions treated with 200 mM NaCl, Coropceni 1 (1.176 a.u.) and Mosna
3 (2,375 a.u.) stood out, even surpassing the control, demonstrating good
resistance to osmotic stress.

The other experimental populations recorded significantly lower values
than the control variant, with a marked sensitivity to osmotic stress, which had
disastrous effects on plants, in addition to reducing the chlorophyll content,
causing reduced photosynthesis, decreased production and crop yield.

Analysis of chlorophyll content with maximum absorption at 434 - 435 nm
(AIV) reveals similar behaviors to other types of chlorophyll. Thus, among all
analyzed variants, the lowest content is noted in the local population Copalau, the
minimum values being of 0.299 a.u. to the variant treated with 200 mM NaCl and
0.331 a.u. to the variant treated with 200 mM NaCl (fig. 3)
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Fig. 3 The saline stress effect on the chlorophyll b 434-435 nm content

At 200 mM, a maximum content is observed at Mosna 3 (3.022 a.u.),
followed by Coropceni 1 (1.277 a.u.), which demonstrated the best resistance to
high concentrations of NaCl and could be grown on salt-rich terrains. In the case
of osmotic stress sensitive populations, NaCl produced a decrease in chlorophyll a
and b, saline stress also producing both a fresh and dry bean weight reduction due
to decreased photosynthesis intensity.

The content of flavonoid pigments responsible for the protection of plants
under stress conditions proved to be particularly great in the control variant.

In particular, the Mosna 3 and Trusesti 5 populations, which recorded high
values for all analyzed variants: control, 100 mM and 200 mM NacCl (fig. 4).

In 100 mM-treated variants, maximum values were observed for Coropceni
1, lezer 5 and Saveni 1 genotypes, while in the 200 mM wet variants only the
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Mosna 4 population were found to be high. The lowest values of 100 mM
flavonoids are noted in Copalau 1, Coropceni 2, Iezer 4, Iezer 5 and Trusesti 4,
which proves a poor protection against their osmotic stress.
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Fig. 4. The saline stress effect on the flavonoid pigments content

CONCLUSIONS

1. The chlorophyll content of 662-663 was found to be higher in the local
populations of Mosna 4 and Trusesti 5 at saline concentrations of 100 mM NaCl and
Coropceni 1 and Mosna 3 to 200 mM NaCl, which denotes resistance to saline stress.

2. The main component of the reaction center, chlorophyll b 453-454 nm,
recorded high values in the 100 mM NaCl variant at Mosna 3, Mosna 4 and
Trusesti 5 and at 200 mM NaCl at Coropceni 1 and Mosna 3.

3. The maximum content of chlorophyll pigments at the 200 mM
concentration recorded in the local populations of Mosna 3 and Coropceni 1
demonstrates their better resistance to saline stress and recommends these local
populations in culture on saline soils and their use in amelioration.
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