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Summary. This physiological study have demonstrated that enhanced hydrolysis of total carbohydrates may regulate the adaptation
of plants to salt-affected soils as environmental stress. Pepper, tomato, parsley, carrot, alfalfa and red clover were cultivated on open

field in Ovce Pole region.
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1. Introduction

Several compounds have a crucial role in higher plants
in their response to various environmental stresses like
salt-affected soils (Seemann & Sharkey 1987; Chandler &
Robertson 1994). Physiological studies have demonstrated
that enhanced synthesis of compatible solutes like proline,
glycine-betain and soluble carbohydrates (Blackman et al.
1992) regulate the adaptation of plants to environmental
stresses. In Ovce Pole produced food such as vegetables,
forages, cereals have a good taste and yields. Salt-affected
soils in the region of Ovce Pole (Republic of Macedonia)
are actively used for agriculture and these soils are very
fertile. Producers used mostly seeds of locally adapted va-
rieties or traditional landraces.

2. Study area

The emergence of arid and semiarid and continental-
Mediterranean climate (mean annual temperature 12.5°C,

number of summer days 123.3) with strong evapotranspi-
ration more than the amount of annual rainfall 471.8 mm
(April — October 229 mm) along with the accumulation of
easily soluble salts and dissolution of paleogenic salt sedi-
ments are the main factors for the genesis of saline soils
(Filipovski & Ciric 1963). Such basic properties of these
soils like humus content, reaction and exchangeable cation
percentage are given in Table 1 (Filipovski 2001).

3. Research methods

Pepper (Capsicum annuum L.) landrace ajvarka, tomato
(Lycopersicon esculentum L.) 1. jabucar, parsley (Petrose-
linum sativum L.) . mustafinski, carrot (Daucus carota L.)
I. amzabegovski, alfalfa (Medicago sativa L.) 1. ovcepol-
ska and red clover (Trifolium pratense L.) 1. ovcepolska as
fodder crop were cultivated on open field, v. mustafino.
Materials used for analysis were stem, leaves and fruits or
roots gathered from mature plants. In the case of alfalfa
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Table 1. Chemical properties of sulphate solonchak on arable

land (Filipovski 2001)

Humus pH Ca? | Mg | Na* | K*
Depth in in

0, V)

“0 | o | kel ©e)
0-20 cm 0.81 88 | 87 |51.1]16.1]283|45
20-40cm | 0.56 8.8 79 | 477 1148 | 359 |16

material used for analysis were stem and leaves collected
from 3" cut. They were dried out on 60-70°C. The content
of total and soluble sugars was measured according to the
method of Dubois et al. (1956). During the growth crops
were irrigated regularly. Parallel control samples were set
in Kocani in order to compare with ones growth on salt-
affected soils.

4. Results and discussion

The results concerning the content of total and soluble sug-
ars are given in Table 2, whereas concentrations are rela-
tively high particularly at soluble. If there is consider the
content of soluble sugars, it becomes clear that their con-
centration is very high in cultures grown on salt-affected
soils and alert that “something” is happening. Salinity acts
like drought on plants (Jagendorf & Takabe 2001), prevent-
ing roots from performing their osmotic activity where wa-
ter and nutrients move from an area of low concentration
into an area of high concentration. Therefore, because of
the high salt level in the soil, water and nutrients cannot
move into the plant roots. Activation of hydrolysis of total
sugars in the plant which increases the concentration of

Table 2. Total and soluble sugars at vegetable and fodder crops

cellular content and osmotic pressure rise (Cheeseman et
al. 1985), are measures for adaptation of the plant which is
trying to overcome stress (Hanson et al. 1985; Stewart &
\oetberg 1985). If we compare with control samples that
were analyzed can be concluded that the content of total
sugars was higher than in plants grown on salt-affected
soils, but the concentration of soluble sugars was signifi-
cantly lower. This is probably due to the fact that there is
no stress factor such as in plants grown on salt-affected
soils. Major unsolved questions about high salt tolerance
are occurred; this work reported here consists entirely of
observations on the physiology of the salt tolerant plant.
At this level the mechanisms cannot be solved, but may
help point at significant areas to be investigated at a deeper
level.
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Quality properties of vegetables and fodder crops grown on salt-affected soils 51

Filipovski G. & Ciric M., 1963, Slatine i slatinasta zem-
ljista, Zemljista Jugoslavije, [Saline habitats, Soils of
Jugoslavia], Separate Publications JSSL, 9, Beograd.

Filipovski G., 2001, ITouBute Ha PenyOmuka Makenonuja
[Soils of Republic of Macedonia], vol.V, MASA, Sko-
pJe.

Hanson A. D., May A. M., Grumet R., Bode J., Jamieson
G. C. & Rhodes D., 1985, Betaine synthesis in cheno-
pods, localization in chloroplasts, Proceedings of Na-
tional Academy of Sciences, USA 82: 3678-3682.

Jagendorf T. A. & Takabe T., 2001, Inducers of Glycine-
betaine Synthesis in Barley, Plant Physiology, 127 (4):
1827-1835.

Seemann J. R. & Sharkey T. D., 1987, The effect of absci-
sic acid and other inhibitors on photosynthetic capacity
and the biochemistry of CO, assimilation, Plant Physi-
ology 84: 696-700.

Stewart C. R. & Voetberg G, 1985, Relationship between
stress-induced ABA and proline accumulations and
ABA induced proline accumulation in excised barley
leaves, Plant Physiology 79: 24-27.



