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Foliar application of seaweed extract, silicon and selenium
improve growth characteristics and yield of tomatoes in
different hydroponic substrates
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Abstract

Introduction: The word biostimulant was apparently coined by horticulture specialists for describing
substances promoting plant growth without being nutrients, soil improvers ,or pesticides. The use of fresh
seaweeds as source of organic matter and as fertilizer is ancient in agriculture, but biostimulant effects
have been recorded only recently. Chemical elements that promote plant growth and may be essential to
particular taxa but are not required by all plants are called beneficial elements. The two main beneficial
elements are Se and Si, present in soils and in plants. Many effects of beneficial elements are reported by
the scientific litterature, which promote plant growth, the quality of plant products and tolerance to abiotic
stress. This includes cell wall rigidification, osmoregulation, and reduced transpiration by crys-tal
deposits, thermal regulation via radiation reflection, enzyme activity by co-factors, plant nutrition via
interactions with other elements during uptake and mobility, antioxidant protection, interactions with
symbionts, pathogen and herbivore response, protection against heavy metals toxicity, plant hormone
synthesis and signaling. The aim of this study was to investigate the effect of different culture media and
foliar application of some biostimulants (silicon, selenium and seaweed extract) on growth characteristics
and yield of tomato (cv. Dafnis) under hydroponic condition.

Material and methods: This study was factorial experiment based on a completely randomized design
with two factors of culture media (50% cocopeat + 50% perlite and 50% palmpeat + 50% perlite) and
foliar fertilizer application (control, concentration of 10 and 20% of seaweed extract, 25 and 75 mg/L
sodium silicate and 4 and 10 mg/L sodium selenite) were applied in four replications..

Results and discussion: The results of this experiment showed that in contrast to the interaction effect,
the each of the main factors had significant effect on growth characteristics except stem diameter, number
of leaf and leaf area. There was no significant difference in terms of yield and yield components between
palmpeat + perlite with cocopeat + perlite. It was also found that foliar application of seaweed extract,
silicon and selenium significantly improved yield and yield components compared to the control
treatment. So that among the studied treatments, the highest increase in yield was obtained with
application of 20 % concentration of seaweed extract as well as 75 mg/L sodium silicate.

Conclusions: In general, palmpeat in combination with perlite can be used as a suitable media in
hydroponic cultures. Also, foliar application of seaweed (20 %), silicon (75 mg/L) and selenium (10
mg/L) had positive and significant effects on vegetative growth and yield of tomato and can be
recommended in comercial tomato greenhouses.

Keywords: Foliar application, Palmpeat, Cocopeat, Hydroponic, Seaweed.
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Table 1. Effect of culture media and foliar spray (seaweed, silica and selenium) on growth characteristics of tomato
(var. Dafnis)

Plant weight ()

Treatments (Pcls]r;t height 2?;?‘:;] ode length Number of nodes Froh Dry I(‘Cer?;? rea
Media

Palmpeat + Perlite  201.51a 35.44a 56.33a 337.52a 112.81b 5.8la
Cocopeat + Perlite  197.02b 36.32 a 53.81b 323.71b 11590 a 5.82a
Fertilizer

Control 178.75¢ 32.05d 55.17a 285.83d 97.33d 4.99d
Seaweed-10 201.67 bc 37.00 ab 54.00 a 301.33¢ 106.5 ¢ 5.36¢
Seaweed-20 215.75a 37.92a 56.50 a 332.83b 116.33 b 6.01b
Si-25 205.51 abc 36.05 bc 56.33 a 360.00 a 12483 a 6.02 b
Si-75 208.33 ab 37.92a 54.67 a 372.00a 128.67 a 6.41a
Se-4 189.52d 35.27¢ 53.33a 326.17b 112.83 b 5.96 b
Se-10 195.33 cd 3497c 55.50 a 336.17b 113.99b 5.96 b
Media * ns * xx * ns
Fertilizer ol *x ns xx *x *x
Media x Fertilizer  ns ns ns ns ns ns

Wl e 5 4 S8 5 ST L, Sl a3l elad s e Ml dias S e Gy gl & pla)les (gt 8 o
Al o p b 5 g

In each column, the means with the same letter (s) did not significantly differ based on the Duncan test.
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Table 2. Interaction effect of substrate and foliar application of seaweed, silica and selenium on leaf pigments of
tomato (var. Dafnis)

- - Chlorophyll a Chlorophyll b Total Chlorophyll  Carotenoid
Media Fertlizer (Mo GLFW)  (Mo.g1FW)  (mo.glFW)  (mg.g-LFw)
Control 0.441cd 0.305 abc 0.747 abc 0.441 abc
Seaweed-10 0.444 bcd 0.295 abcde 0.739 abc 0.433 abc
Seaweed-20 0.463 abc 0.295 abcde 0.758 abc 0.44 abc
Palmpeat + Perlite ~ Si-25 0.474 ab 0.278 de 0.752 abc 0.429 bc
Si-75 0.477 a 0.276 de 0.752 abc 0.428 bc
Se-4 0.464 abc 0.289 bede 0.752 abc 0.434 abc
Se-10 0.439 cde 0.293 abcde 0.732 bc 0.429 bc
Control 0.43 de 0.315ab 0.745 abc 0.445 abc
Seaweed-10 0.447 abcd 0.316 a 0.763 ab 0.453 ab
Seaweed-20 0.4le 0.272e 0.683 de 0.4d
Cocopeat + Perlite  Si-25 0.432 de 0.285 cde 0.717 cd 0.419cd
Si-75 0.461 abcd 0.308 abc 0.77 ab 0.451 ab
Se-4 0.475ab 0.301 abcd 0.777 ab 0.45ab
Se-10 0.470 abc 0.312 ab 0.782 a 0.458 a
Media * * ns ns
Fertilizer *x *x * ns

Media x Fertilizer

**

*

**%

*%

a5 4 S8 5 STl STls Osesl alad  ls me OVl (hied S zie g = (ghils 45 Llajled (Ot 52 0
LSl e stk 5 p sl LS

In each column, the means with the same letter (s) did not significantly differ based on the Duncan test.
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Table 3. Effect of culture media and fertilizer (seaweed, silica and selenium) on yield and yield component
of tomato (var. Dafnis)

Treatments Number of fruits Yield (g per plant)
Media
Palmpeat + Perlite 16.67 a 2936.7 a
Cocopeat + Perlite 16.95a 2873.0a
Fertilizer
Control 15.33 ¢ 2306.5d
Seaweed-10 16.33b 2752.0¢c
Seaweed-20 17.17 ab 3229.3a
Si-25 17.17 ab 2986.3b
Si-75 17.83 a 33205a
Se-4 16.67 b 2821.8 bc
Se-10 17.17 ab 2917.3bc
Media ns ns
Fertilizer ol *x
Media x Fertilizer Ns ns
250
200 ab 2 be
AT
c.
Z 100
E
50

&

&
S o o0

Palmpeat + Perlit Cocopeat + Perlite

Se 5 Si . puibls o3 K par S 0 5m0 055 g2 (p s 5 p s (2103 Skzr) ((EL e 5 LSS il STV K3
Bl o p gt 5 p g LIS (S

Table 2. Interaction effect of culture media and fertilizer (seaweed, 0073ilica and selenium) on fruit0020weight of
tomato (var. Dafnis)
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