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Article Info ABSTRACT
Article type: Background and Objectives: Magnesium is an essential element for plant
Full Length Research Paper  growth. Additionally, magnesium plays an important role in carbohydrate
partitioning and dry matter production between the root and shoot. One of
. . the main challenges facing vegetable producers in greenhouses in southern
Article history: Iran is magnesium deficienc ially in the middle of the growin
Received: 05.26.2023 gnesiun Y, ESpecially € midadle ot the growing
Revised: 06.18.2023 season, due to various reasons such as poor water quality and excessive use
Accepted: 07.04.2023 and irrational consumption of potassium fertilizers in the germination
phase. Therefore, finding practical solutions that help reduce the use of
chemical fertilizers, production costs, environmental risks, increase

Keywords: efficiency, performance, and improve food security and sustainable
Cucumber, agriculture is essential. The present study aims to propose a practical
Growth, solution for improving the growth and quality of greenhouse cucumbers
g/'e:%c::é”m' under conditions of reduced magnesium in the nutrient solution, while
Yield ‘ reducing fertilizer consumption, by using magnesium amino chelates and

native seaweed extracts from the Persian Gulf.

Materials and Methods: This experiment was conducted in the autumn
and winter of 2022-2023 in the educational-research greenhouse in Shahid
Chamran University of Ahvaz, in a split-plot design as a basic block with
complete randomization and three replicates. The experimental treatments
included foliar application of different concentrations of magnesium
aminochelate (0, 2.5, and 5 ml/L) and seaweed extract of Sargassum
angustifolium (0, 1.5, and 3 g/L). The foliar application of magnesium
aminochelate and seaweed extract started two weeks after transplanting and
continued once a week until one week before harvest (a total of 8 weeks
out of 11 weeks). During the growing season and after the treatment
effects, growth and quantitative factors such as root, stem, and leaf fresh
and dry weight, leaf number and area, fruit fresh weight, fruit length and
diameter, and qualitative factors such as TSS, pH, and EC of fruit juice,
titratable acidity, fruit firmness, and fruit dry matter percentage were
measured in cucumber plants.

Results: The results of the interaction between different concentrations of
magnesium aminochelate and seaweed extract showed that with increasing
magnesium concentration up to 5 ml/L and seaweed extract up to 3 g/L,
there was a significant increase in root, stem, and leaf fresh and dry weight,
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leaf number and area, and fruit fresh weight. The Mgs;xS; treatment
(5 ml/L of magnesium aminochelate and 3 g per liter of seaweed extract)
and the control treatment (Mg;%S;) (zero ml/L of magnesium aminochlate
and zero g/L of algal extract) had the highest and lowest values of growth
indices, respectively. Increasing the levels of seaweed extract up to the
3 g/L and concentration of magnesium aminochlate up to the level of
5 ml/L led to a twofold increase in fruit fresh weight. The highest TSS of
fruit juice was observed in the Mgs;xS; treatment (4.73%) and the lowest in
the control treatment (Mg;xS;) (2.13%). The results of this study showed
that in the reduced magnesium solution, simultaneous increase in seaweed
extract and magnesium aminochelate led to an increase in cucumber fruit
dry matter percentage. The lowest fruit dry matter percentage was observed
in the Mg;xS; treatment (2.27%), while the highest was observed in the
Mg3xS; treatment (4.78%).

Conclusion: The findings of this experiment showed that the use of
magnesium aminochelate probably increases chlorophyll production and
seaweed extract through biomass improvement and growth stimulation
ameliorates the growth, yield, and quality characteristics of cucumber fruit.
Based on the results of this study, the use of 5 ml/L of magnesium
aminochelate and 3 g/L of seaweed extract is recommended to improve the
growth, vyield, and quality indices of greenhouse cucumber under
magnesium deficiency conditions.
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Table 1. Variance analysis of the effect of Mg- aminochlate and seaweed extract (Sargassum angustifolium) on
growth and vegetative characteristics of cucumber in reduced magnesium nutrient solution.
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" *and ** Respectively non-significant and significant at the 5% and 1% probability level
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Fig. 1. The effect of simultaneous foliar spraying of different concentrations of Mg-aminochlate (Mg) and seaweed
extract of Sargassum angustifolium (S) on total fruit weight in each cucumber plant in Mg-deficient solutions.
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Table 2. The main and interaction effects of Mg-aminochlate and seaweed extract (Sargassum angustifolium)
on the growth and vegetative characteristics of cucumber in reduced magnesium nutrient solution.
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S 5 S Sx <l S iy o Slas
7 Leaf Stem Root )
Leaf e Number  -eafdry fresh Stem dry fresh Root dry fresh Treatment
(cm’) weight - weight - weight -
of leaf (g plant?) weight (g plant?) weight (g plant™) weight
9P (gplant?) ‘9P (gplant?) ‘9P (g plant™)
Mg aminochlate (ml L)
8257.2°  25.77° 24.63° 253.24°¢ 5.43° 79.43° 361° 40.38° 0 (Mgy)
12346.1°  46.88° 40.07° 379.09° 6.84° 98.92° 5.94° 52.76° 2.5 (Mgy)
14049.3%  60.55° 54.30 ® 491.46 ° 7532 112.36° 7.74° 68.07° 5 (Mgs)
Seaweed extract (g L)

9338.2°  33.00° 32.39° 317.90°¢ 5.82°¢ 88.69 451° 48.04° 0(Sy)
124472°  48.44° 39.25° 370.96° 6.77"° 97.61° 5.88° 53.98° 1.5(Sy)
12867.0° 51.77° 47.36° 435.10° 7.21° 104.41° 6.89° 59.20 2 3(Ss)

MgxS
726029  23.33° 15.73 ¢ 181.20" 473" 71.249 2.689 33.47 Mg; xS,
868467 2766 2169 227.29 ¢ 5.29 ¢ 77787 341f 40.86 Mg; xS,
8826.77 2633  36.48° 351.23 " 6.26 ¢ 89.26 ¢ 473°¢ 46.83 Mg;xSs
9567.3°  32.33° 36.90 ° 353.38f 6.06 90.48° 463° 47.43 Mg,xS;
13200.7° 49.33°  39.68° 377.43° 7.26°¢ 100.84 ¢ 6.21¢ 53.67 Mg,xS,
14180.3° 59.00° 43.64° 404.46 ¢ 7.19°¢ 105.44 ¢ 6.99 ¢ 57.20 Mg,%Ss
11097.3¢ 43.33¢ 4454° 419.12°¢ 6.68 ¢ 104.35°¢ 6.23¢ 63.21 MgsxS;
15456.4°  68.33° 56.39 " 507.66 " 7.75° 114.21° 8.03° 67.43 MgsxS,
15594.1%  70.00° 61.97° 547.60 8.17°2 118.53° 8.96° 7357 MgsxSs
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In each column, the averages with the same letters do not have a significant difference at the 5% probability level
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Fig. 2. The effect of simultaneous foliar spraying of different concentrations of Mg-aminochelate (Mg) and
seaweed extract of Sargassum angustifolium (S) on fruit dry matter of cucumber in Mg-deficient solutions.
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Table 3. Variance analysis of the effect of Mg- aminochlate and seaweed extract (Sargassum angustifolium) on
the quantitative and qualitative characteristics of cucumber fruit in reduced magnesium nutrient solution.

osle oy EC

pH JU i TsS —s
. s 4 0 g0 0 las o 3 0gn0 J = ..
s g e L T T TS i
Percentage Fruit EC of H of T .l Fruit Fruit 3! SOV
of fruit firmness fruit pfruit Titration (%) diameter length df =
dry matter extract acidity
0.002" 80.59™  0.0006™ 0.004™ 0.302®  0012"™  0.009™ 0.64™ 2 Block
136" 49302  0.008™ 0.342" 0183® 112"  0142"  075™ 2 Seaweed
extract (S)
0.0005 91.23 0.006 0.004 0.038 0.01 0.032 0.02 4 Error a
378" 51547° 0013  0078°  0071° 714"  0018° 077" 2 Mg'a'(“,\'/lng(;m'ate
0.239™ 47.05™ 0.003™ 0.028"™ 0.159"™ 0.074"  0.025™ 0.15™ 4 Mgx$S
0.0016 246.73 0.011 0.078 0.090 0.021 0.013 0.87 12 Error b
1.18 21.62 19.49 4.41 15.50 4.26 4.93 7.08 - CV (%)

# NS

M):\)odw}\chﬁjééj‘:wjé)b@*‘(’-'\9\7».::]74{**} .
", * and ** Respectively non-significant and significant at the 5% and 1% probability level
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Table 4. The main and interaction effects of Mg-aminochlate and seaweed extract (Sargassum angustifolium)
on the quantitative and qualitative characteristics of cucumber fruit in reduced magnesium nutrient solution.

e et B DH . TSS e R e dsh B
Fruit EC of fruit . sl 25 1B 000 Fruit Fruit o
firmness extract p'_éxcgggt"t Titration (%) diameter length Treatment
(N) (ds m™) acidity (%) (cm) (cm)
Mg-aminochlate (ml L)
64.08 0.51 6.42 1.94 252°¢ 2.37 12.89 0 (Mgy)
75.41 0.58 6.24 2.02 3.52° 2.38 1321 2.5 (Mgy)
78.44 0.55 6.30 1.84 430° 2.30 13.48 5 (Mgs)
Seaweed extract (g L)
67.17 0.58 6.12° 1.99 3.16° 2.46° 13.28 0(Sy)
81.06 0.53 6.33% 1.77 3.33° 2.37% 13.43 1.5(Sy)
69.70 0.52 6.51° 2.04 3.84° 221° 12.87 3(Ss)
MgxS
57.49 0.58 6.18 1.70 2.13f 2.44 13.15 Mg xS,
72.08 0.46 6.51 1.92 236" 241 13.24 Mg; xS,
62.69 0.48 6.59 2.20 3.06° 2.26 12.29 Mg; xS3
66.28 0.59 6.16 2.24 3.40¢ 242 13.23 Mg2xS;
85.23 0.60 6.16 1.70 3.43¢ 243 13.47 MgzxS,
74.73 0.56 6.41 2.13 3.73°¢ 2.29 12.92 Mg,xS;3
77.76 0.57 6.03 2.02 3.96"™ 2.53 13.46 MgsxS;
85.90 0.54 6.32 1.70 420" 2.27 13.57 MgsxS,
71.68 0.53 6.55 1.81 4732 2.09 13.40 MgsxS;3
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In each column, the averages with the same letters do not have a significant difference at the 5% probability level
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