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ON SOME PHYSIOLOGICAL FEATURES
OF FRAGRANT BASIL (Ocimum basilicum L.)

WPLYW ZYWIENIA MAGNEZEM W ZROZNICOWANYCH
WARUNKACH WILGOTNOSCIOWYCH GLEBY NA NIEKTORE CECHY
FIZJOLOGICZNE BAZYLIT WONNEJ (Ocimum basilicum L.)

Summary: The first factor of the experiment was the level of nutrition with magnesium (0; 0.30 and
0.90 g Mg per Mitscherlich pot), whereas the other factor was the level of soil moisture (30 % and 60 %
of the maximum water capacity). The following physiological features of fragrant basil were determined:
assimilation surface of leaf laminas, fresh mass of the aboveground part, dry mass of leaves, stalks and roots,
the structure of dry mass yield.
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Fragrant basil (Ocimum basilicum L.) is aherb of which is used for therapeutic
purposes or as a popular flavouring. Due to the intensification herbal plant production
it is necessary to get thoroughly acquainted with the effect of mineral nutrition on their
physiological features. Polish soils have been regarded for many years as containing
very small amounts of magnesium. However this chemical element is indispensable
and one of the most active biologically macrocomponents and its role in metabolism of
plants is multidirectional. Magnesium is involved in 300 enzymatic reactions in living
organisms [1].

The aim of the study was to assess the effect of soil nutrition with magnesium in
diversified moisture conditions of soil on some physiological features of fragrant basil.
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Material and methods

Two-year pot (Mitscherlich type, 7 kg soil per pot) experiments were conducted in
acold greenhouse of the Szczecin University of Agriculture. The method of complete
randomization in a two factor set in ten repetitions was used. The experimental factors
were: I — level of nutrition with magnesium (Mg0, Mgl, Mg2), II — level of soil moisture
(30 % and 60 % of maximum water capacity). The medium for the plants was soil
material taken from the arable — humus level of postagricultural soil of the 6 soil quality
class. Its mechanical composition was light silty clay sand.

The same doses of indispensable macro- and microelements except magnesium
were used in the experiments. Magnesium doses in the form of MgSO,- 7H,0 were
differentiated in the following way: Mg0 — 0 g Mg per pot, Mgl —0.30 g Mg per pot,
Mg2 —0.90 g Mg per pot. Doses of the remaining mineral components per pot were as
follows: N — 1 g in the form of NH,NO,, K - 1.66 g in the form of K,SO, and KCI (1:1),
P-0.44 g in the form of NaH,PO,, Ca—0.36 g in the form of CaCO,, a solution of
microelements according to Hoagland — 5 cm®, a solution of 1 % FeCl, — 5 cm?®. Nitrogen
dose was divided into two equal parts and they were used in two periods: before planting
and in the third ten — day period of June, two weeks after the plant thinning. The remaining
mineral components were introduced into soil in the course of filling the pots with
soil. In the experiments basil was cultivated from a seedling. At the very beginning of
the experiment in each pot three most even plants were left. In the course of filling
the pots, current moisture and maximum water capacity were determined every year.
During the whole period of plant vegetation soil moisture was maintained by means
of the gravimetric method at the level of 30 or 60 % of the maximum water capacity
depending on the combination of the experiment [2].

The following physiological features of O. basilicum L. were determined: assimilation
surface of leaf laminas, fresh mass of the aboveground part, dry mass of leaves, stalks
and roots, the structure of dry mass yield.

Plants selected for the determination were harvested in two periods: the first one in
the full phase of flower buds (the third ten-day period of June) and the other in the full
phase of blossoming (in the middle of June). The gathered plants were divided into
particular organs, ie stalks, leaves and roots. Total fresh mass of the aboveground part
of basil was also determined. The summary assimilation surface of leaf laminas of in-
dividual plants were measured by means of a scanner co-working with the computer
programme SCAN-25. The dry mass of stalks, leaves and the root system of basil was
determined after drying the plant material at a temperature of 105 °C to the constant mass.

The obtained results of the studies were worked out statistically using the analysis
of variance of individual experiments [3]. To determine differences between average
experimental objectives Tukey confidence half-intervals at the level of significance of
0 =0.05 (LSD, ,.) were defined.

0.05

Results and discussion

In both years of experiments neither in the phase of flower buds nor in the phase of
blossoming any significant influence of differentiated level of fertilizing with magnesium
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on the size of assimilation surface of leaf laminas was statistically confirmed. In both
periods of harvesting during the first year of studies and in the phase of blossoming in
the second year, basil plants growing in soil with moisture of 60 % of the maximum
water capacity were characterized by a significantly larger summary surface of leaf
laminas than those growing in soil moisture conditions of 30 % of the maximum water
capacity (Table 1). According to Kimura et al [4] the size of assimilation surface of leaf
laminas O. basilicum L. increases with the growth in the amount of water in soil easily
available to plants.

No statistically significant influence of the level of nutrition with magnesium on the
yield of fresh mass of the above-ground part of fragrant basil was shown. A positive
effect of fertilizing with this macrocomponent on fresh mass of basil could be observed
only in the second period of harvesting during the first year of the studies. In that period
the largest fresh mass of the above-ground part (91.16 g - plant™) was characteristic
for the plants fertilized with the largest dose of magnesium applied in the experiment
(Table 2). In the first year of the studies carried out on basil, both in the phase of flower
buds and in that of blossoming significantly larger fresh mass of the above-ground part
(respectively 57.06 and 102.15 g - plant™) was determined in plants growing in soil
with of 60 % of the full water volume than those cultivated at moisture level of 30 %
of the full water volume — 43.53 and 63.43 g - plant™ (Table 2). Similarly, in the second
year of the studies, larger fresh mass of the above-ground part of basil was observed in
plants growing in soil with of 60 % of the maximum water capacity. Similar results of
the studies concerning the influence of differentiated moisture of soil on the yield of the
basil herb were obtained by Ruminska (1980) [5]. According to this author an increase
in moisture of soil to 80 % of the full water volume affects positively the growth of
plants, resulting in an increase in fresh mass of the above-ground part. In the first year of
the studies a significant influence of the interaction of experimental factors on the yield
of fresh mass of the above-ground part of fragrant basil in the phase of flower buds was
observed, as the largest fresh mass (62.63 g - plant™) was produced by plants from the
combination Mg0 60 % of the maximum water capacity. This mass was significantly
different from the yield of fresh mass of the plants from the combinations Mg0 30 %
of the maximum water capacity and Mgl 60 % of the maximum water capacity.

Statistical analysis of the results obtained in both years of the studies did not show
any significant influence of differentiated level of magnesium nutrition on the amount
of total dry mass yield of O. basilicum L. In the first year of the studies the total dry
mass yield of basil growing in soil with 60 % moisture of the maximum water capacity
amounted in successive periods of harvesting, respectively to 7.35 and 17.41 g - plant™!
and it was statistically significantly larger than the yield of plants grown in soil with
30 % moisture of the maximum water capacity (5.46 and 9.96 g - plant™) (Table 3).
In the second year of the studies a larger yield of dry mass was also produced by bas-
il growing in soil with 60 % moisture of the maximum water capacity.The results of
the studies can be confirmed by material in literature as, for example, according to
Ruminska (1983) [6] the optimum level of water conditions for majority of herbal plants
varies from 40 to 60 % of the maximum water capacity. In the first year of the studies
the largest total dry mass yield of basil was obtained on the combination Mg3 60 % of
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the maximum water capacity and it amounted in successive periods of harvesting, re-
spectively, to 8.34 and 21.52 g - plant™! (Table 3).

In the first year of the studies no significant effect of in-soil nutrition with magnesium
on the yield of dry mass of leaves of O. basilicum L. was observed. Only in the second
experimental year in the phase of flower buds the largest yield of leaf dry mass
(2.49 g - plant™) was obtained after the application of magnesium in the dose of Mgl
in the phase of blossoming, whereas the largest yield of leaves (3.25 g - plant™) was
registered for plants fertilized with magnesium at the level of Mg2 (Table 4). A clearly
negative influence of small moisture of soil (30 % of the maximum water capacity) on
the yield of leaf dry mass was observed. In both years of the studies a larger dry mass
of leaves was characteristic for plants cultivated in soil with 60 % of the maximum wa-
ter capacity.

In the first year of the studies the yield of dry mass of basil stalks harvested in the phase
of flower buds did not depend on the level of nutrition with magnesium, whereas in the
second period of harvesting plants fertilized with magnesium at the level of Mg2 — 11.52
gave significantly the largest yield of stalks. A larger dry mass of O. basilicum L.
stalks, both in the phase of flower buds and in the phase of blossoming was observed in
plants growing in soil with moisture of 60 % of the maximum water capacity. In the first
year of the studies significance of the interaction of experimental factors was proved.
Significantly the largest yield of dry mass of basil stalks was obtained in the combination
Mg2 60 % of the maximum water capacity and it amounted to 16.29 g - plant™ (Table 5).

In the first year of studies a larger mass of roots (in the first and in the second period,
respectively 0.62 and 0.97 g - plant™') was characteristic for basil cultivated on soil with
moisture of 60 % of the maximum water capacity than for the plant growing on soil
of moisture of 30 % (of the maximum water capacity) (Table 6). A similar yield of dry
mass of the root system of O. basilicum L. in the phase of full blossoming was obtained
by Gregorczyk (1996) [7] as this yield varied from 0.33 to 0.56 g - plant™.

In the yield of dry mass of fragrant basil, stalks were dominant in the first year of
the studies. Their average contribution in successive periods of harvesting amount-
ed, respectively, to 50.7 and 70.7 % (Fig. 1A, B). A similar structure of the yield was
obtained in the second year of the studies in basil in the phase of blossoming (contribution
of stalks — 60.7 %) (Fig. 2B). Only in the phase of flower buds in the second year of
studies leaves had the largest contribution in the yield of basil (46.8 %) whereas stalks
had slightly smaller (43.8 %) (Fig. 2A). Considerably larger contribution of dry mass of
leaves in the yield of O. basilicum L. was observed in both years in plants in the phase
of flower buds. In the first year in the phase of flower buds it amounted to 40.5 %, while
in the phase of blossoming, to only 24 %. The contribution of roots in the yield var-
ied from 5.3 % (1st year, 2nd period) to 11.2 % (2nd year, 2nd period). Contribution of
leaves in the basil yield obtained in the first year in the phase of flower buds in different
experimental combinations was similar and varied from 39 % (Mg0 30 % of the maxi-
mum water capacity and Mg2 60 % of the maximum water capacity) to 43 % (Mgl 30 %
of the maximum water capacity). In the same year the largest contribution of leaf dry
mass in the basil yield in the phase of blossoming was characteristic for the combi-
nation Mg0 60 % of the maximum water capacity (27 %), whereas it was the lowest
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in the combination Mg2 60 % of the maximum water capacity — 19 %. In the second year
of the studies in the first period of harvesting the largest contribution of leaves in the bas-
il yield (50 %) was observed in combination Mg0 30 % of the maximum water capacity.
In the second period of harvesting the largest contribution of leaves (32 %) was char-
acteristic for combination Mgl 60 % of the maximum water capacity and the smallest
(25 %) for combination Mgl 60 % of the full water volume. In the studies by Golcz
et al. (2002) [8] contribution of leaf dry mass in the yield of herb of this kind was at
the beginning of blossoming on average 55.7 %, while in the full blossoming — 56.5 %.
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Fig. 1. The structure of dry mass yield of fragment basil in first (A) and second (B) harvest time [%]
— I year

Conclusions
1. Optimum moisture of the medium (60 % of the maximum water capacity) had

a significant positive effect on the production of the above-ground part of O. basili-
cum L., both fresh and dry mass.
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Fig. 2. The structure of dry mass yield of fragment basil in first (A) and second (B) harvest time [%]
— II year

2. The application of dry conditions (30 % of the maximum water capacity) resulted
in a smaller total surface of leaf laminas of fragrant basil.

3. The yield of dry mass of O. basilicum L. depended on moisture of the medium,
ie larger moisture (60 % of the maximum water capacity) caused a larger yield of dry
mass and its better structure.

4. In the yield of dry mass of fragrant basil in both years of studies and all the periods
of harvesting stalks were dominant.
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WPLYW ZYWIENIA MAGNEZEM W ZR(')Z,NICOWANYCH WARUNKACH
WILGOTNOSCIOWYCH GLEBY NA NIEKTORE CECHY FIZJOLOGICZNE
BAZYLII WONNEJ (Ocimum basilicum L.)

Streszczenie
Pierwszym czynnikiem do$wiadczalnym byt poziom zZywienia magnezem (0; 0,30 i 0,90 g Mg na wazon
typu Mitscherlicha), drugim natomiast poziom uwilgotnienia gleby (30 i 60 % pelnej pojemnosci wodnej).
Oznaczono nastgpujace cechy fizjologiczne bazylii wonnej: powierzchnia asymilacyjna blaszek liSciowych,
Swieza masa czesci nadziemnej, sucha masa liSci, fodyg i korzeni, struktura plonu suchej masy

Stowa Kkluczowe: Ocimum basilicum L., magnez, wilgotno$¢ gleby, powierzchnia asymilacyjna, plon



