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Introduction

Onion (Allium cepa L.) is a vegetable with great nutritional value. In recent years, the cultivation of onion
seedlings has expanded due to the rising production costs and limited water resources. The growth of high-
quality seedlings is crucial for achieving optimal and high crop yield. Light quality is a significant factor
influencing seedling quality, as it markedly affects the morphological and photosynthetic responses of plants.
Currently, LED lights are employed in growth chambers to enhance seedling development. Another important
factor influencing seedling growth is the cell volume of the seedling tray. Larger cells offer a more suitable
environment for the optimal growth of seedlings; however, increasing the volume of the seedling tray may
impose spatial constraints for producers. The aim of this study is to evaluate the effect of various tray cell
volumes in combination with different light conditions to improve the growth and quality characteristics of
onion (Allium cepa L.) seedlings.

Materials and Methods

To this end, an experiment was conducted in a factorial design comprising two levels of cell volume (28 cc
and 18 cc) and three levels of light composition (75% red: 25% blue, 50% red: 50% blue and 25% red: 75%
blue), with three replications, using the Azar Shahr onion cultivar (red and long-day onion). Seed were cultured
in the growing substrates (2 coco peat: 4 perlite). After the emergence of the first true leaf (with a leaf length of
approximately 5 centimeters), the plants were transferred to a growth chamber equipped with LED lamps and
subjected to light treatments for a duration of 45 days. Ultimately, after the seedlings were removed from the
growth chamber, various growth parameters were measured, including seedling height, length of the longest true
leaf, root length, Pesodostem diameter and length, fresh and dry weight, photosynthetic pigments (chlorophyll a,
chlorophyll b, total chlorophyll, carotenoid), Fv/Fm, photosynthesis rate, stomatal conductance, sub-stomatal
CO; concentration, transpiration rate, total carbohydrate content and total phenolic content. At the end of the
experiment, data analysis was performed using SAS software (version: 9.1).

Results and Discussion

According to the results, in the 18 cc cell compared to the 28 cc cell and at all light treatment, seedling
length, length of the longest leaf and Pseudostem length increased and root length, fresh and dry weight
decreased. However, in the 18cc cell, using a 75% red: 25% blue light treatment resulted in the highest quality
seedlings with a length of 25.5 cm, Pseudostem diameter (2.13 mm), Pseudostem length (3.4 mm) and dry
weight (34 mg). At all light levels, cell volume reduction resulted in a decrease in photosynthetic pigments
(amount of chlorophyll a, chlorophyll b, total chlorophyll, carotenoid), Fv/Fm, a decrease in substomatal carbon
dioxide, photosynthetic rate, soluble carbohydrates and phenol content. However, the highest levels of these
parameters were observed in the small cell, in the 75% red: 25% blue light treatment. At all it seems that, using a
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smaller cell volume reduces the root's access to oxygen, water and nutrients, leading to reduced root growth and
some seedling quality parameters. Also, reducing the cell volume increases the number of plants per tray. This
increased density reduces the seedling's access to the appropriate light treatment. However, using an appropriate
light treatment can improve growth and physiological parameters. Overall, in the smaller cell with high planting
density, the use of the 75% red: 25% blue light combination can lead to improved growth and increased seedling
quality. Under red light treatment, plants have smaller stomata and can more effectively control the process of
stomatal opening and closing. In this light, in addition to the entry of carbon dioxide, a smaller amount of water
is lost, which also increases water consumption efficiency. Therefore, combining red and blue light can offset the
negative effects of red and blue light and increase the rate of photosynthesis. However, the response of different
plant species to different ratios of red to blue light may vary.

Conclusion
In conclusion, our findings indicate that utilizing trays with smaller cell volumes (which allows for higher
planting densities) can be economically beneficial and space-efficient. However, to ensure optimal onion
seedling quality, it is crucial to implement a light composition of 75% red and 25% blue during the growth
period.
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Table 1- ANOVA for the effect of cell tray volume and light quality on growth parameter of red onion cv. Azar Shahr

transplant
©layo e
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s &L r . e 4% «© P
<3 .. S Job  adyy Job (g5lne dilw Job . r 0N Sid s
S.0.Vv Ui il 09
) Blade Root Pseudostem = Fresh -
Seedling  |ength length length Pseudostem  yyeight Dry weight
length diameter
25 CodsS
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(@)
i Jobo o>
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e ; 17 2.8 5.8 3.3 15 5 111
CV (%)

o0 S Jless] g 50 Iy gime BMST 2 I gme BB pus NS
ns and ™ non- significant and significant at p<0.01 respectively.



Yoy

VFeB s ¥ o ot o il ((655LES o 5 pale) Sl pale &y

*159) 93uel d[dnnw s, uedun(y uo paseq [(°>d 18 9UIJIP JUBDHIUSIS MOYS S10)19] JUIJJIP PUB SIUIJJIP JUBOYIUTIS OU MOYS SI1NI] WL 4

# <6 oy avd (e ool € < g oy [eke T e € (2 Srveery Y s of e A oo @ ey

2 87
STYP 2S6F ST 286°1 29 SSEl L1791 :
! " r ¢ AT e P %0 * AIE %0S
i i . 3 v : D Y] .OamQA.m«?.\“.cn«QA._.Tj
SET S0P .$°0€ 61 pb'€ ,$°81 81T g @
; : ; ! . 8L
2SOPY 2$T9 qS°6€ 0T q€9 oL1 q6°0T il N[F %ST  POY %ST
28] QA cfor 66X 2 gp <for |
oV'vE 459§ oS 1Y 0T pSTE 40T ST yy o .
: . : : . 90 8¢
STYY 2SS9 pC€ q90°C eSTL pS61 q0'CC Nl N[ %ST : PN %SL
28] QA cCor 66X 1 g <for |
ov€ 456§ SSPE e€1°T p€ $'CT wS'ST . )
(Bur) (urw) yySuo|
WBm A1q (Bur) Wasoposa (urur) (urd) () pBusy yeo (wd) ommjoa v 19D T -
S1oM gsaa - J19)AWIRIP WI)ISOPOSI J )3ud| Jooy e )Sud| Surpadg oM :
il €0 & e il o M (P FOR™ g0 P e €70 0 e B P
ki e P e T S :

1puwered pmoin
Qs (o

juedsuen) ageys 18zy *Ad uoiuo paa Jo Jajowered ypaoas uo Aenb JySijx swn[oA K€1) [[99 JO JI9JJ9 UOIIERIINUI Y L, -7 [qEL

b0 A € o Y b T o3 x S K0 K oS oS oms FE (g g6od (ol



Yed . )La;l..mm’kswwsuwbu ‘M,,),;m,;wa,uwmﬁl ‘&a‘.&ojeo‘j ‘5»513

J9i2) 392 yieS Sle @ 5 s K2 g 5 g 5 (sbre 4Bl
b caliie sLis 28 5 5 o 2 698 alisee slacanb b ()
Kaiser ) cuwl woliio (090 U olS (gady Jolpo 5 (2S5 4igS
Lo 9 )L\> sLis ‘Lgf S )Ja) LS"LQL"? » (et al., 2019
4o ol Mo Yot e f o Ve (6 s (S5 S
Moradi et al., 2022, Hernandez ) .o Sis g 55 59 Lial3dl
sleasl L o (et al., 2016; Hernandez & Kubota, 2015
N s ) onlizul gl 55 Ll o)l ciillas pils Liagh
i Ul 4 j ) Y i b auglie ) ol & o5 s
by (Zhang et al., 2019) cusl Sas 59 Ll
5 oloj Gde o o A 30y 15 Cuns e 4 Wl e olbosmlie
AL dtly LS A5 o 59 Goles Jlesl (gad) al> e
{(Zhang et al., 2019)

Al glacab o5 dad o Ui a8 S an gl yingh
9 7 0jy W)l DRIP4 e ol e 5 08y (I3l L
Wang ) ol sads olS (g0 S ol 10 9 Sy o Sl
(et al., 2009; Johkan et al., 2010; Savvides et al., 2011
oo 15 oS g8 s (slog) Gl il b 2o 35 ol 9
J(Banerjee et al., 2025) 15" o (0S5l Joho s ¢ 155 ]
Sy slayg jl eoliil &S cawl oy i Slides Jbepll
St 88 Gl b g 308 i S5 (slag L dunlie 3 T 5 oy
slcals 5w Sl Jdoas cpl 5 0, olS 5, Sles 5 0d)
Stutte et al, 2009;) cwl Su$ &) Gy b
» olS Wby demo (e opl > (Hogewoning et al., 2010
35859 &5 Jsb 4 bagrpe jo )3 )95 Judin dopd b )9 bame
Cudyls Gialjal g bapg S gid 9 Jidg)lS o Sl b oS il o
@ 2l e Gbayl Fub e ol cdllhs (grwgs
(Kaiser etal., 2019) >4 salgs gl Caus

9 @laBl lps sg0 jolateds &5ty o HlaS &) cgeoe
> L elis (o )l U‘?”Lf LS 009 N Lad )1 Aty ooléwl
P8 2oy VO (6)98 sless bS5 p3 VL oS5 g a8 Jsho
Conl Son YU 1515 5l odlitwl ax )31 05,8 ealiw] T aop> YO
69 xS 5 5l ookl b lgs e Ll cmd Lials ) slis el
Yl cutS (815 )3 (gl 203 YO 3o )5 003 VB 5y Sy |
g_,g.f)is’&‘d.xoi)lf)‘l ul'“""“g'\“‘u‘“’?) Slas dems 4 yoxio

Al e jl LS hg s 53 (695

) AL S Sl Snm st s Jsbo pm> 0l 4251
63935 b oLl Byep o y95 CarisS ol e Lol s yialS’
ol ek 0 S SaS sli gy sl sl depp
ol gy Ll et Sl olis oS JinlS &) oto Joho o inlS
dw e dunlio jD Dg Cglite (gye8 calide CluS 5 > Gl
A5 Jb oVl ol o S8 slosbs 5 59 o
Yl e le YV/0) S cn sty Jsbo ( yra s5bs YOID)
sl SS9 5 (jg e e 9 (e Ble YY) (gilone Bl jlad
s pl s sdaline ol Mo )d YO 1 508 o yd YO (690 Hlod )
2l o ady Rl e Gl e glaadl L
P o B g VL Can 5 L e olS s
Cucimis ) ,Ls (Salvia officinalis) J5 v e ¢ S 5,84565
Moradi et al., 2022;) cuib calle 35 wglls 4 (sativus
sl (Zhang et al., 2019; Hernandez & Kubota, 2015
Ol 4 e (SarsS )3 ol ao ¥t e B uon Ve 5)9
b Srdsb g oS )l cn Vb (IS mape 3 g oLl Jobo 03
(Hernandez et al., 2016; Moradi et al., 2022) cusly 5
sl 4 308 555 51) @Y (6 sled jl eslitl 35 gl o
(Zhang et al., 2019) sls 38l ) olS elas)| oo g5 LB

A e ST as ol Lt (imen ()99 s A G i
YOt 50,8 dopd YO (6)9 S )5 (o (610 e gl sl Jobo
2 bl sl sgmg (o Moy YO 1 jeyd do > YO 5 ol by
yudas (6jlome Bl Jhd o] 0o )3 YO 1 5ey8 Mo pd VO (69 S 5
ol lis S plgisdy By e & 391 S (gilne aSl Jsbo
3 ey (o5 o ol 3 sl Job 29 485 e ) 5lays
3 1y silre dlo jlad 0 5VL Ll g o 5> el sl Jsb
g B 455 251 a3 (s5lone Bl Jgbo S0 5 ity
o )d YO 1 508 Mo > YO ()55 cuS 5 il edlitwl &S Cowl oyl o
YA b duolio ) o WA Jobo o 1) (gjlxe diles yhad ¢
slis CodeS on PV cggetme ) &S gysbs IS Jal 8l 5 (g o
oS5 ol 5 e W Jsbo 53 s3bre il a3 5 s s
Gao et al.,) l)Ken 5 55 ol b aBl pl 0 cél (g)9
ORI a5 59 b dunlia > Al 495 i 3B se (2023
)l cdillas 15 (Ko y (5jbre Bl Jobo

09 s W Jsko 3 Sy 5 gy ol cr YL
YO o 2 0o yd YO 1 joyB 2o )d YO (695 cuS 5 )0 I3 sime glis
D eyd doyd B0 lewd )3 b odmlie jey8 oy YO 1 ol Mo
S8 Ll g a8 o (50,38 5 o5 Jobo 281 2o -



VFed Ly oF o o oFe lar (5559l @abioo g pole) SLEL pole 4yl ¥4 7

> Rl b (Jalb elts )3 4 S0 slaginghy (el y
ol 3 g GieaS] A adyy (wped Olise ol (o Jsho
3 ol cdl jalS G Sy paw soly o miwgs ol
s 153 55y S, S lise (IS (s3ags Cub s
e e Caeyw LialS a8 cal o3y i 35 S0 Cladss
Zakaria et al., 2020;) 53 )5 0 35 S 5 Judg S 50 ials &
YO (6y9 oS 5,0 ki ol iagsy o (Poorter et al., 2012
el ww Jobo oo il Loy o] Moyd VO 1 jeB so )
oVl 28l ialS S Jg)lS 5 b dg)lS @ Judg S olies
il 2o YO 1 o) Ao )d VB (6)5 S 5y oS5yl (e
Slszo 2 @b G Jshe gz il 5 1 edslis
e 2 o9 it glacib b il (sitngh (slaoxS,
2 ol Sglite LS AgS £g A dlaly (iwgd b,
o b duglie )3 (2l 4 50)8 )95 JIV @ (6)9 Capnd 5 gl
Zhang et ) g 5V Jidg)lS (glyime ol 4 508 55 51V &)
cllae by > pobs Gimgdy sbasl L zls ol (al, 2019
olS 5 (Hernandez et al., 2016) _S,845 5 <Lis jo .cuib
2 A, lee o Jels (Moradi et al., 2022) J5 o
boks ol g Bl ais oaalin T 4 jeyd ()98 ciliss wluS
cdl Gl babS) ol GoB 4 ol Hg Cuns GRI3I
(Hernandez & Kubota, 2015)

SLao Sy i 9 S g LB s Jplhoo paa s
& e 918
ooy 4 byye glaosly by a5 I Jols gl
Slas woly lis gt .ol o ool LS Y Jado 40 (g jiwgid
slopadls (oled p e CulS g sl e Jshe o> Jlite
ololp (1 J9i2) 39 Jlogine doyd So w3 (o) 2)90
2 S Jdo)lS g b Jdo)lS @ Jido)lS oliee csslusty gl
$09 S5 g (owisw VA Jsho b dulio ) (g0 VA J5bo
2 bl Dy eSS gyl me jobds ol Mo > YO 1 jey8 Moy YO
D 15 S5 g ol 2o YD & 508 10> VB (5)5 S 5
s loo3S3) slgis 3 (5 0 sine Goles (o Mo ) e ¢ 50 8 o>
25 odalde (o YA 5 (oo VA o2 93 (i (S FHumgid
gl (oo YA) 5S)5 Jolo 53 &8 3 (lits gols () JS3)
YO g ol 2oy YO 1 joy8 o yd YO (659 Jlowd 90y 5y Sxe
Sy slo3SS) (glgime Ja 5o 8 wo)d VO ol w0y
Slgixe 25V (goien WN) 5SasS Jsho o Ll sl sy
2 2o YO 1 o8 1o y3 VB ()95 Jloss ) (s humgtd (slao 3T,
Ja oy 0t ao 00 ()9 Jles )3 o] lie (358
(150355 b o stme gles (igs) 30,8 2uop> VB (ol 20> VO

.(\ wa:) A5 o lie

705 98 3l sl Ol S g R (Slione s Hiangid 500368 i 595 Gk g Ll (oms ol o ST (il lg 42309 Y g

‘M)Si

Table 1- ANOVA for the effect of cell tray volume and light quality of seedling tray on photosynthetic pigments, phenol and
carbohydrate of red onion cv. Azar Shahr transplant

_ an > Olasyo ke
Beve gy Y v o] Mean of squares
s.o.v ¢ p f) Adedols b Jdoyls S Jadg,ls gl )5 Jib O a5
Chla Chl b Chl (a+b) Carotenoid Phenol Carbohydrate
25 CodsS
Light quality 2 10.33** 2.9096**  7.193** 15017.98** 6169.41** 2283.53**
(€Y
Jobo oo
AL (s 1 6.342** 1.2033**  3.624** 689.56* 1480.21** 808.77**
Cell tray
volume (b)
axb 2 3.103** 0.7643**  2.015** 6059.953** 2147.33** 1220.24**
W;)r'or‘“”' 12 0.0404 00341  0.04509 90.89730 5.40640 10.70642
o o pd }
oV (%) 11.08 185 2.2 8.81 1 5.3

o0 S Jlessl g 50 I3 gime BMS] % l5 jxe B pae NS
ns and ™*: non- significant and significant at p<0.01 respectively.
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Figure 1- Photosynthetic pigments content in the red onion cv. Azar Shahr transplant grown under interaction effect of
different light spectra xdifferent cell volume of seedling tray (DMRT, p < 0.01)
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S1 and S2 show 18 cc and 28 cc cell volume, respectively
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Table 4- ANOVA for the effect of cell tray volume and light quality on photosynthetic parameters of red onion cv. Azar
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Slasyo ke
55 ole ayd Mean of squares
Mé—z ‘.i vore wd o e 145 o | v e s . .. . CO . A ils
SOV TLU LS S A S AL ST R e STy 597 25 L2 g 93 (2
df Photosynth Stomatal Transpiration  Sub-stomatal CO2 |
esis rate conductance rate concentration Fv/fm
g s 2.695™ 0.00285™ 1.54478™ 21153.12™ 0.002449"
Light quality (a)
AL s Jsbo
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CV (%)

2oy S Jlis] daw (3 )l ime MBI FF (s sxe B pae NS
ns and ™ non- significant and significant at P<0.01 respectively.
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Figure 2- The interaction effect of different light spectra xdifferent cell volume of seedling tray on Fv/Fm of the red onion cv.
Azar Shahr transplant (p < 0.01)
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S1 and S2: show 18 cc and 28 cc cell volume respectively.
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Figure 3- The interaction effect of different light spectra xcell volume of seedling tray on sub-stomatal CO; concentration,
transpiration rate, stomatal conductance and photosynthesis rate of the red onion cv. Azar Shahr transplant (p < 0.01)
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Figure 4- The interaction effect of different light spectra xcell volume of seedling tray on total soluble carbohydrates content
and total phenolic content of the red onion cv. Azar Shahr transplant (DMRT, p < 0.01)
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