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Article Info ABSTRACT
Article type: Background and Objectives: The production of onion seedlings in the hot
Full Length Research Paper  climatic conditions of Ahvaz during late summer and early autumn has
faced challenges. To achieve the above goals, a study was conducted to
Article history: examine onio_n see_dling production. In this _experimgnt, two import:_mt
Received: 02.23.2025 factors were mvgstlgated: genotype and planting (_jgnsny. One alternative
Revised: 04.20.2025 strategy for se_edllng p_roductlon_ in controlleq condltlor}s is the use of LED
Accepted: 05.05.2025 lamps. The aim of this study is to determine the suitable genotype and
density for producing marketable seedlings under artificial lighting to
enhance community food security and ensure sustainable onion production.

Keywords:

Carotenoid, Materials and Methods: To investigate the effects of density and onion
Density, genotype on seedling production in hydroponic cultivation under LED
gﬁ;ii')?ht’ light, an experiment was conducted in 2023 in the growth chamber of the

Horticultural Science and Engineering Department, Faculty of Agriculture,
Shahid Chamran University of Ahvaz. The experiment was carried out in a
factorial arrangement within a randomized complete block design with
three replications. The first factor included an Iranian onion genotype
(Ramhormozi) and imported cultivars (Primavera, and Enza) and the
second factor consisted of four density levels (1, 2, 6, and 12 plants per cell
in a cultivation tray). Immediately after seed germination, the 105-cell
cultivation trays (with a total experimental area of 4 square meters) were
transferred to the growth chamber under LED light (a combination of blue
and red lamps in a 50:50 ratio) with a light intensity of 300 pmol/m2/s.
After 60 days, samples were taken from the seedlings, and traits such as
shoot height, root length, leaf area, bulb diameter, fresh and dry weight of
shoots and roots, chlorophyll a, b, and total chlorophyll, carotenoids, and
vitamin C were calculated during the 2023 growing season at Shahid
Chamran University of Ahvaz. The obtained results were analyzed using
SPSS version 21 software and Duncan's multiple range test at a 5%
probability level.

Results: The results indicated that the effects of genotype, planting
density, and their interaction were significant for all examined traits. The
highest seedling bulb diameter was observed at a density of 1 plant per cell,
while the lowest was recorded at 12 plants per cell. The maximum
shoot and root weights were found in the Enza Cultivar. The highest leaf
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area (16 cm?) was observed in the Enza cultivar at 1 plant per cell, and the
lowest (6.3 cm?) in the Ramhormozi genotype at 12 plants per cell. The
Enza Cultivar at 2 plants per cell (2.1 mg/g) and the Primavera Cultivar at
2 plants per cell (0.22 mg/g) showed the highest and lowest chlorophyll a
content, respectively. The highest ascorbic acid level was obtained from
the Primavera Cultivar at 6 plants per cell (15.98 mg/g), and the lowest
from the Enza Cultivar at 6 plants per cell (15.94 mg/g).

Conclusion: All germinated seeds across treatments remained healthy until
the end of seedling growth and were capable of producing field-ready
plants. The results demonstrate that onion seedling production using LED
lamps is feasible, but the quality and quantity of seedlings are influenced
by genotype and planting density.

Cite this article: Mousavi, Seyedeh Neda, Alamzadeh Ansari, Nasser. 2026. The Effect of Planting
Density and Genotype on Onion Seedling Production under Hydroponic Cultivation
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Table 1. Ratio of nutrient elements in Hoagland nutrient solution.
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Chlorophyll a (mg/g tissue) = ((12.7A663-2.69A645)xV)/((1000xW))

Chlorophyll b (mg/g tissue) = ((22.9A645-4.68A663)xV)/((1000xW))

Total Chlorophyll (mg/g tissue) = ((20.2A645+8.02A663)*V)/((1000xW))

Cartenoids (mg/g tissue) = ( (A480 + (0.114 A663) — (0.638 A645))x V)/(1000xW)
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Fig. 1. The effect of density on Aerial Height of onion seedling.
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Table 2. Variance analysis of density and genotype effects on some morphological and physiological traits of
onion seedlings at the 60 days after implant.
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dlina bulb dli Root length - ’ freed Source of variation
seedling bu seedling Aerial Height reedom
0.006%* 10.6%* 3.5%* 0.12" 2 D
Genotype
.
0.003** 61.3%* 10.9%* 14.1* 3 r >
Density
15X o 55
0.001** 25.8** 1.4* 4.6™ 6 s .
Genotype x Density
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Table 3. Comparison of the mean effects of density and genotype on some morphological and physiological
traits of onion seedlings at the 60 days after implant.

oLz g a3
Diameter of the
seedling bulb (mm)

leaf area of the
seedling (cm?)

aiosdsb B
Root length (cm)

Treatment

0.20° 14.9°
0.20°% 9.8°
0.20° 8.5"
0.20° 6.3¢
0.16° 10.3¢
0.16° 9.8°
0.20° 7.1
0.10° 8.2¢
0.20° 16°
0.16° 12.9°
0.20% 7.8"
0.20% 7.2

oS x G
Genotype x Density

S ) X (Sl

6.5%
Ramhormzi x 1 plant
445 ST ARSI
Ramhormzi x 2 plant
3.5bed G VX (S5 el
Ramhormzi x 6 plant
5 g S VY X el
Ramhormzi x 12 plant
4bed $p ) xsles 2
Primavera x 1 plant
4.9 G0 ¥ X sles
Primavera x 2 plant
3.gbcd GV sles 2
Primavera x 6 plant
5 gt G VY x sles
Primavera x 12 plant
6 G0 ) x 15l
Anza x 1 plant
57 G ¥ x5l
Anza x 2 plant
b g\ 15l
Anza x 6 plant
3100 S )Y x5l

Anza x 12 plant

L5l ds 3 0 JL&;—\@“):L;):&M\_%W\ wlin Gy > L g g

The same letters indicate there is no significant difference at P<0.05
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Table 4. Variance analysis of density and genotype effects on some morphological and physiological traits of
onion seedlings at the 60 days after implant.

SaF 055 o e S0 FO5s
Lo as ol 4o, BLSSY) L ol ol .. 6")I 4>y
e fresh weight of paag et o Dearee of S @l
Dry weight of  the Root of the ~ Dry weight of — Fresh weight of the 9 q Source of variation
the Root of seedling the aerial partof ~ aerial part of the reedom
the seedling the seedling seedling
1 0% 0.002% 0.01%* 2 S
Genotype
.
5.3%* 0.001** 0.001** 0.04** 3 g
Density
o515 5
8.8** 0.001** 0.002** 0.06** 6 .
Genotype x Density
e
4.4 8.5 2.4 0 22
Error
s s
18 0.0003 0.001 0.04 (o) Sl s 2

Coefficient of variance (%)

S * %
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** *and ™ non-significantly difference and significantly difference at 1 and 5% probability, respectively
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Table 5. Comparison of the mean effects of density and g

enotype on some weight characteristics of onion

seedlings at the 60 days after implant.
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Dry weight of the fresh weight of the Dry_weight of the Fresh weight of the Treatment
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#S X S5
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S ) ; |
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VAL ; |
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590 Vx| slas
0.0019" 0.016° 0.0101' 0.166° Loy
Primavera x 6 plant
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i 540 Y x 15
0.0017° 0.015" 0.012¢ 0.14" Gp¥xlp
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The same letters indicate there is no significant difference at P<0.05
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Table 6. Variance analysis of the effects of density and genotype on some biochemical traits of onion in the
seedlings at the 60 days after implant.

&ﬁui‘”{ R b L, é:lj a5
i T FS s ' S s
= Carotenoid Total Chlorophyll . © Openness ch "
Ascorbic arotenol Chlorophyll b oropnyll a degree ange rererences
acid
O 0.002%* 0.48** 0.02%* 0.29%* 2 e
Genotype
,
1.9%* 0.001%* 0.25%* 0.01%* 0.16%* 3 lEs
Density
o515 % 5
0.001** O 0.57%* 0.04** 0.30%* 6 ,
Genotype x Density
s
2.49 3.0 4.49 3.03 43 22
Error
e
0.009 0.07 0.81 25 1.09 (h232) bl o 2

Coefficient of variance (%)

st 5 A3 iy o ys G Jleil e 53l ne Ml sdimsOLES S 5 4 noE R

** * and "™ non-significantly difference and significantly difference at 1 and 5% probability, respectively
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Table 7. Comparison of the mean effects of density and variety on some biochemical traits of onion seedlings at
the 60 days after implant.

el Sty 55l L JS Jds s b Jss ks a Jiyls s
Ascorbic a(iid Carotenoid Total Chlorophyll  Chlorophyll b Chlorophyll a Treatr;1ent
(mg/100g™) (mg/g) (mg/g) (mglg) (mglg)
PSIF X i s
Genotype x Density
i 5 g ) ol
15.972° 0.029° 0.59' 0.17° 0.42" ST AR FEISTEE
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50 Y X (S0 4
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j i 50 VX (S04l
15.977° 0.019¢ 0.51 0.14" 0.36 G0 \Ux (550 40,
Ramhormzi x 6 plant
50 \Y X (S 30,00
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Primavera x 2 plant
50V x | sley
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i 5 VY x| sl
15.962' 0.045° 139 0.38° 1° o\ Ll
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Anza x 1 plant
i g P
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Anza x 2 plant
5V x 15
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Anza x 6 plant
5 VY x |53l
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Anza x 12 plant
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The same letters indicate there is no significant difference at P<0.05
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