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Abstract: This study was conducted during 2019-2020 on date palm offshoots of Phoenix dactylifera L. cultivar LuLu at the
Department of Horticulture and Landscape, Faculty of Agriculture and Marshlands, University of Thi-Qar, to determine the
effect of spraying each of Calmax nutrient solution by three concentrations 0, 2 and 4 ml.L* and Stimplex marine extract by four
concentrations 0, 4, 8 and 12 ml.L. The results showed that the treatment with nutrient Calmax solution has a significant
increase in each of total dissolved carbohydrates and nitrogen and phosphorous and potassium where the concentration of
4 ml.L* was the highest average, the treatment with the extract (0, 4, 8 and 12) ml liter* a significant increase in the total soluble
carbohydrates and the nitrogen component where the concentration of 12 ml liter* achieved the highest average 0of 13.11 mg
gmtand 2.663%, respectively.
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1. Introduction

Date palm Phoenix dactylifera L. belongs to the
family Arecaceae and the order Palmeae which contains
200 genus and nearly 4000 species of date palm. The
most important subspecies is the Phoenix genus, while
the dactylifera type is the most important due to its
high levels of sugars and varying proportions of vitamins,
amino acids proteins and elements. The concept of Plant
Tissue Culture provides for separating cells tissues or
organs dividing them into several sections and
developing them on food media in the laboratory and
under sterile conditions up to the stage of complete plant

microelements in the form of EDTA. Issa et al. (2019)
and Thomas et al. (2009) defined it as biostimulant and
is known to be different materials and microorganisms
used to increase and improve plant growth. Seaweed
extracts contain many elements such as nitrogen,
phosphorous, potassium and others and that these
nutrients present in the extract work with more than
one group of growth promoters such as oxins, cytokines,
proteins, amino acids and antioxidants [Abdulrazzag and
Mohammed (2019), Zamani et al. (2013)].

2. Materials and Methods

formation [Omar et al. (1992)].

Calmax Nutrient Solution is a unique technology
foliar nutrient that contains calcium and balanced
proportions of magnesium, nitrogen and chelated

The study was conducted at Thi-Qar University
College of Agriculture and the Marshlands for the
period (October 2019 - October 2020) on 36 seedlings
of date palm seedlings of type (LuLu) resulting from
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tissue cultivation, identical in size and age of two years,
the experiment was designed according to the design
of complete random sectors (RCBD) (Randomized
Completely Block Design) with two factors. The first
factor includes the use of three concentrations of
Calmax nutrient solution, which are (0, 2 and 4) ml.L™.
The second factor is spraying plants from Stimplex
marine algae extract in four concentrations (0, 4, 8 and
12) ml.Lsoil was prepared by mixing a ratio (1:2:1) of
soil peat moss and vermiculite, respectively and treated
with the insecticide Rivadan and the fungicide Hemex
5G as a preventive to avoid insect and fungal infections
and with recommended concentrations soil was placed
in anvils of 35 cm diameter. The seedlings were
transferred and the offshoots were irrigated before they
were sprayed with the nutrient solution or marine
extract.

Method of treating seedlings with solutions

The seedlings were sprayed weekly with both
Calmax Nutrient Solution and Stimplex Marine Extract
both separately up to complete wetness by using a hand
pump and with using some drops of the diffuser material.

A. Estimation of the ion content: According to
the method given in Hesse (1971).

B. Estimation of the nitrogen, phosphorous
and potassium (N, P and K): Items were estimated

3. Results and Discussion
Nitrogen content % leaves?

The results in Table 1 showed that the effect of
the nutrient solution Calmax has a significant effect on
the percentage of nitrogen in the leaves of the date
palm obtained from tissue culture of the Lulu variety.
The Calmax nutrient solution at a concentration of 4 ml
liter-* achieved the highest average of 2.24% compared
with the comparison treatment which recorded the
lowest average of 1.96%. At the same time it did not
differ significantly from the treatment of the nutrient
solution at a concentration of 2 ml.L™.

The results in the Table 2 showed the effect of
Stimplex marine extract and it had a significant effect
on nitrogen concentration, as the treatment 12 ml liter-
! achieved the highest average of 2.66 compared with
the comparison treatment which recorded the lowest
average of 1.33% and at the same time it was
significantly different from the treatment of Marine
extract at concentration 4 ml liter but it did not differ
significantly from the treatment of marine extract at
concentration of 8 ml.liter!. The results showed that
the overlap between Calmax and Stimplex marine
extract treatment are not significant.

Phosphorous content % leaves™*
The results in Table 3 showed the significant effect

Table 1: Some physical and chemical properties of soil and water samples.

Sample Texture Sand | Clay | silt 0.m% 0O.cOrganic| T.oc. |E.C.soil | H | ECwater | H
type % % | % |Organicmatter| carbon m/ds | soil m/ds water
Loamysand | 84.143 | 9514 | 6.343 1513 0.657 0877 072 [699| 0123 753

at three replicates treatment.

Nitrogen: nitrogen by using a microkhildal device
according to the method given in Jackson (1958).

Phosphorous: Total phosphorous was estimated
with a Spectrophotometer at wavelength 882 according
to the method given in Page et al. (1982).

Potassium: As for potassium, it was estimated
using the Flamephotometer according to the method
mentioned in Page et al. (1982).

Estimation total dissolved carbohydrates

The content of total dissolved carbohydrates was
estimated according to the phenol-sulfuric acid method
based on Herbert et al. (1971).

Table 2: The effect of spraying with nutrient solution Calmax
and Stimplex seaweed extract and the interaction
between them on percent nitrogen % content of

leaves.

Nutrient solu- Stimplex Marine Nutrient
tion Calmax extract ml liter? solution
ml liter? 0 4 8 12 mean

0 112 178 | 244 251 1.96
2 133 180 | 265 269 212
4 154 212 | 254 278 224
the marine 133 190 | 254 266
extract mean
L.S.D.(0.05) nutrient marine inter-
solution extract actions
0.206 0.237 n.s
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of the nutrient solution Calmax on the phosphorus
concentration of date palm leaves resulting from tissue
culture of the Lulu variety. The treatment of Calmax
nutrient solution at a concentration of 4 ml. liter
achieved the highest average of 0.31% compared with
the comparison treatment which recorded the lowest
average of 0.28% and at the same time it was
significantly different from the treatment of the nutrient
solution at a concentration of 2 ml.liter.

The results in the table showed the effect of
Stimplex marine extract and it had a significant effect
on phosphorus concentration the treatment with 8 ml
liter-tachieved the highest average of (0.34)% compared
to the comparison treatment, which recorded the lowest
average of 0.19% and at the same time it differed
significantly from the treatment of 4 ml.liter!
concentration differed significantly from the marine
extract treatment at a concentration of 12 ml liter.
The results showed that the interaction between Calmax
and Stimplex marine extract treatment significantly
exceeded. The interaction between 4 ml.liter? nutrient
solution and marine extract at a concentration of 8 ml.
liter which achieved the highest average of 0.38%
compared to the comparison treatment, which recorded
the lowest average of 0.15%.

Potassium content of leaves % 3-percent

The results in Table 4 showed the significant effect
of the nutrient solution Calmax on the potassium of the
date palm leaves resulting from tissue culture of the
Lulu variety. The treatment of Calmax nutrient solution

Table 3: The effect of spraying with the nutrient solution
Calmax and Stimplex seaweed extract and the
interaction between them on percent phosphorous
content of leaves %.

Nutrient solu- Stimplex Marine The Nutr-
tion Calmax extract ml liter? ient solut-
ml liter? 0 4 8 12 | ionmean

0 015 029 | 037 030 0.28

2 020 026 | 026 031 0.26

4 023 029 | 038 0.36 031

the marine 019 028 | 034 032
extract mean
L.S.D.(0.05) nutrient Stimplex inter-
solution Marine actions
0.019 0.022 0.038

at a concentration of 4 ml.liter? achieved the highest
average of 2.80% compared with the comparison
treatment which The recorded the lowest average of
2.61% and at the same time, it did not differ significantly
from the treatment of marine extract at concentration
of 2 ml.liter.

The results in the table showed the effect of
Stimplex marine extract and it had a significant effect
on the potassium concentration of the treatment with 8
ml litert achieved the highest average of 3.11%
compared with the comparison treatment, which
recorded an average of 2.10% and at the same time it
differed significantly from the treatment of a
concentration of 4 ml.liter* but did not differ significantly
from the treatment of marine extract a concentration
of 12 ml liter. The results showed that the interaction
between the treatment of the nutrient solution Calmax
and the treatment of the marine extract Stimplex
significantly outperformed the treatment of the
interaction between the concentrated nutrient solution
of 2 ml.liter! and marine extract at a concentration of
8 ml.liter! that achieved the highest average of 3.28%,
compared with the comparison treatment, which
recorded the lowest average of 1.75%.

Through Tables 2, 3 and 4 the reason for the
increase in the significant component (N and P and K)
by increase in the concentrations of Calmax nutrient
solution is due to the use of the organic nutrient
containing amino acids may cause an increase in the
absorption of elements by the plant and thus increase

Table 4: The effect of spraying with nutrient solution Calmax
and Stimplex marine algae extract and the interaction
between them on percent potassium content of

leaves.
Nutrient solu- Stimplex Marine The Nutr-
tion Calmax extract ml liter? ient solut-
ml liter? 0 4 8 12 | ionmean
0 175 257 | 304 306 261
2 217 273 | 328 298 2.79
4 239 290 | 300 292 2.80
the marine 210 273 | 311 29
extract mean
L.S.D.(0.05) nutrient Marine inter-
solution extract actions
0.16 0.19 0.33
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the leaves content of elements and this result agrees
with Milosevic and Milosevic (2013). The anther reason
is due to cytokines and gibberellins that work to increase
vegetative growth, which leads to pushing the plant to
absorb the nutrients in order to replace the nutritional
balance, so their concentrations increase in the plant,
including nitrogen, phosphorus and potassium.

The reason for the increase is the elements (N, P
and K) when spraying with the marine extract Stimplex.
Concentrations may be due to the components of the
marine extract, the reason for an increase in the element
of nitrogen, phosphorous and potassium. These results
are consistent with what was found by of Al-Mubarak
(2014) in their study of the date palm trees variety Barhi,
by spraying with two levels of Kelpak algae extract (8
and 16 cm®Lt). Thus through spraying with this extract
led to a significant increase in the leaves content of
nitrogen, phosphorous and potassium.

Leaf content of total dissolved carbohydrates

Table 5 showed that the spraying with the nutrient
solution Calmax was a significant effect on the total
dissolved carbohydrates of the date palm leaves,
resulting from tissue cultivation of the Lulu variety. The
treatment of Calmax nutrient solution at a concentration
of 4 ml.liter! achieved the highest average of 13.41
mg gm* compared with the comparison treatment
which recorded the lowest average of 10.38 mg.gm
at the same time, it was significantly different from the
treatment of the nutrient solution, the concentration of
2 ml.liter?.

Table 5: The effect of spraying with nutrient solution Calmax
and Stimplex seaweed extract and the interaction
between them on percent total dissolved
carbohydrates content of leaves (mg gm-).

Nutrient solu- Stimplex Marine The Nutr-
tion Calmax extract ml liter? ient solut-
ml liter? 0 4 8 12 | ionmean

0 545 1066 | 1261 1281 10.38

2 125 1290 | 1266 12.98 1277

4 1318 1339 | 1350 1356 1341

the marine 1039 1231 | 1292 1311
extract mean
L.S.D.(0.05) nutrient Marine inter-
solution extract actions
0.46 0.53 0.92

The reason for this significant increase in
carbohydrates may be due to the increase in the nutrient
solution Calmax to an increase in the concentration of
the total chlorophyll pigment in the leaves and thus
causes an increase in the manufacture of
carbohydrates. These results are consistent with what
Sharif (2011b) obtained in his study on the date palm
variety, which found fertilizing with Karma fertilizer on
the trees increased the photosynthesis process especially
the processed carbohydrates. The results in the table
showed the effect of spraying with Stimplex marine
extract and it had a significant effect on the
concentration of total dissolved carbohydrates. At the
same time, treatment differed significantly from the
treatment of marine extract with a concentration of 8
ml.liter! and from a treatment of 4 ml liter® and they
differed significantly.

The reason for the significant increase in the
concentration of carbohydrates in the leaves as a result
of treatment with Stimplex seaweed extract may be
due to the role of the components of this extract in
protecting the molecules of the total chlorophyll pigment
in the leaves and preventing them from degradation, as
well as the role of these components in building the
proteins related to the chlorophyll pigment as well as
its enzymes [Basak (2008)]. The results of this study
are in agreement with those obtained by Zagzog et al.
(2017). These results agree with Al-Mubarak (2014),
where she noticed that spraying seaweed extract with
a concentration of 16 cm?® liters on date palm trees
was classified as Barhi, which caused a significant
increase in the amount of total dissolved carbohydrates
in the leaf, up to 59.86 mg 100 mg gm?* while the
comparison treatment recorded the lowest value, which
amounted to 57.44 mg 100 gm™*. The results also showed
that the interaction between the nutrient solution Calmax
treatment and the Stimplex marine extract treatment
significantly exceeded. The interaction between the
nutrient solution at a concentration of 4 ml.liter* and
the marine extract at a concentration of 12 ml.liter*
achieved the highest average of 13.563 mg.gm-
compared with the comparison treatment which
recorded the lowest mean of 5.450 mg.gm.
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