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Introduction

Onion (Allium cepa L.) is one of the most important vegetables in Iran and is cultivated in 51.499 hectares.
The cultivated area of this crop in the short-day southern regions is 25.964 hectares, which is equivalent to more
than 50% of the cultivated onion area in Iran. Commercial short-day onion cultivars are cultivated in most of
these regions, so a large amount of currency is spent to import short-day onion seed. In addition, the increase in
the currency rate in recent years has increased the cost of onion production in short-day southern regions.
Therefore, it is very important to produce and introduce short-day onion cultivars. This research was conducted
to produce half-sib families through open pollination among nine superior onion cultivars. The best half-sib
families were selected in terms of bulb yield and storability.

Materials and Methods

This project was carried out in Isfahan and Khuzestan during three crop years (2020-2023). During two crop
years of 2020-2022, a polycross genetic design was carried out among nine short-day onion cultivars (Sahar,
Paliz, Saba, Savanasweet, Goldeneye, Duster, Impriaterize, Primavera, and Texas Early Grano) in the Isfahan
location (Dastgerd Agriculture Research Station), and half-sib families were produced. The progenies of half-sib
families along with their parents were evaluated in a randomized complete block design (RCBD) with 18
treatments and three replications in Khuzestan location (Behbahan Agriculture Research Station) during the crop
year of 2022-2023. Seeds were sown in the nursery in early October, and seedlings were transplanted (at the
two- or three-leaf stage) in late September. The earliest bulb time was estimated using the bulb ratio and
statistical technique of cusums. The studied traits included leaf number and height, bolting percentage, bulb
yield, days to maturity, mean bulb weight, mean bulb diameter and height, skin number, total soluble solids, dry
matter, and bulb storage losses. Bulbs were harvested when 50-80% of the foliage top had fallen and collapsed.
To calculate dry matter content of the bulb, 10 bulbs were randomly selected from each plot and their weight
was determined. After drying complete samples in the oven (65 C) and fixing weights (about 72 h), samples
were weighed again, and dry matter was calculated. After harvesting and curing, bulbs were stored under
uncontrolled storage conditions (no heating, cooling, or ventilation systems), and after 3 months, postharvest
bulb storage losses were determined. The results were analyzed using SPSS v.26. software. Means of significant
differences among treatments were determined at the 0.05 probability level using Duncan’s test. Correlation
coefficients among traits were calculated using the Pearson method.
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Results and Discussion

Bulbing occurred in the studied genotypes in a photoperiod of less than 13 h; therefore, all progenies and
their parents were short-day genotypes. Palize cultivar produced the highest yield. The difference in bulb yield
among this cultivar and Sahar, Saba, Savana sweet, and Goldeneye cultivars and Saba and Texas Early Grano
half-sib families was not significant. The doubling bulb was not observed in the studied genotypes. The highest
bulb dry matter percentage was found in Texas Early Grano cultivar. The decrease in the percentage of bulb dry
matter in the Saba cultivar and Savanasweet half-sib families was not significant compared with the Texas Early
Grano cultivar. The highest skin number was recorded in the Texas Early Grano cultivar. The decrease in the
number of skins in Sahar, Primavera, and Saba cultivars was not significant as compared with that in Texas
Early Grano cultivar. The lowest bulb storage losses were observed in Sahar cultivar. The differences in this trait
among Paliz, Primavera, and Texas Early Grano cultivars and Paliz, Savanasweet, Duster, Primavera, and Texas
Early Grano half-sib families were not significant in comparison to Sahar cultivar. The correlation coefficients
among bulb yield with leaf number and height, mean bulb weight and diameter were positive and significant at
1% probability level. Differences in days to maturity were not significant in all genotypes; therefore, final
progeny selection was made with emphasis on bulb yield and storage losses. According to these results and
comparison of days to maturity, yield and bulb storage losses in progenies half -sib with maternal parent and parents' mean
the half-sib, progenies of Saba, Daster, and Texas Early Grano were selected.

Conclusion
The results showed that Texas Early Grano, Saba, and Duster half-sib families with high bulb yields (from
65.18 to 68.29 t.ha!) and good storability (storage bulb losses from 11.79% to 15.41%) are promising genotypes
for introducing as short-day indigenous onion cultivars.

Keywords: Bolting, Selection, Storability, Yield



Sl pale 4yl
https://jhs.um.ac.ir

YYV=YYA .o NF0 Slasl ¥ o)l Fr s

Sy o3 s b gl e la Joolb (AS 5 (0S Dl pat anslie 5 M) g
o oS 59, (Allium cepal..)

T b 15 =T s el
VA YITA L5l s b

VECF/VIS oy )b

»..Cz"b;u’,cz»

CRVCLS

ol yidin o5 Jomilty b pB )l Wl gi o (BLS Cottin 4355 10 4lai 3)50 Glao (S5 ey § putd (SNl ladol y ! il Lol B

gyl 3 g o (5 yplgndes slaJuold Mg & e &S ‘_‘,L»] 5 4l S ccwlio (gl 5 Wl b hgy lidles,S o5 pB,l ol! (gly
g blgn” Clus” 37 ¢ o’ 3y cuin) oligS o, (AHIUM Cepa L) 5ly ol ody 4 jok s pplodaas (cla fuold 1Ig5 (clps
caiS Hletol Gladss (5, b 0 WA JLlw ch)..)i Jolgl y (‘53\)5&)\ u,.:\)’i‘;’ ‘_‘,L.f;élob)fbl)’—l PP ‘}%)JIM\’ P ‘)L.ul)’ “d’lo_\lf’
= Jlw 808 aqd Wee Lo )3 ol Saes ladald (oY @pe 4k QB 3 &l 3 WIS (S5 ol sl Sl puas
g o] 13 )55 o b ylas VA Lol 5ol LalS (slacS ol 2ok (5,5 iy illy olyad 4y gl LS 5 oS luoguas VF-Y-VF-)
o Bl s o8 cpl 0,Shas il 33l Jg 0ges Mg 1y (B p3 o5 YANY) 5Shes piSTas C 3L o8, c5ud dwlie laste (65y5LiS
e s et S IS 05y 5 o sne SO 5 e’ 6 palybte (sl ol 5 " bl 1o
w5y ol b duslie )3 “Cogw blge” (gpaledacs cuigis 9 yglosys” g Lo pB)l 13 o cpl el ol Lolaidl 393 4 |y (MAY) g Suis
5 Dyglory” ‘Lo’ 5L pB )l 13 o cpl BMB] .0 s © o’ 1B 13 (Muoyd UVE) Sl liwe cpyieS ¢ Sloylil jlas 5l 395 av g5 o6
e L6 550 0 b dtlie 3 5SS 5 Digloe” inls” Epallyls” B 6 pplytan (sl el 5 S iS5
5 2 355 5l (oS 3 5o Al b (6Bl gl 53 G (] Sl 3 3,k oSy G5 Al 5 (il oyt 39

505 Bl €zl 5 Lo’ S IS 6 pmlssde gl ¢ loylsl cuols 5 5 Slas e

3 Jeols (ol e lag 1,00 51 (Sog8 (i3 g Luslygl 5
@ Pl by ooyl o5 wese U pae o5 slayd
Pl cdiS e zme Do I JS Jlo YYe-YAL-
b g2 9 45 g9 e Do jl 8 Jlo Fo v 3900 (liwgiin
s 9 3l 390 53 Mo SIS Jlu Yoo =¥ dgua baag) o
Gl 5 05 L)l 2)ly by bl 1 ewleajglys (5155 4 1) lllas
33,5 Lol o)l w2355 08 ) 5 S0l 3y pmain )8 )5 ¢
e 423l e g wab ¢ sl e ;L (Darabi, 2016a)
e 55l (gdang) polie g (ane dlge ooty (g5 JB
5wl Bl olie Jijl pesde ale Gllllae by Jlol,8
95 Gos selon loyd > gt al) jly isu M
S bl 5l (S0 ployd 5 xS 9 Joyls Gials (8

3 58kos «Sidgy sl o loyll g8 sao3l

Aoddo
ol podl iz 5l 6l LS (Allium cepa L.) ;L
DS oy il b g Gl Jlo 000 4 Jpaze ool S diile
Slwngs 3ble )3 )b gl lp ol cnl & 9 yoa
NgeetS sl o sl gl Jlod lnsial (assjl
Ayl poddl L slaasgS ;81 .(Darabi, 2016a) Lol o

e g (55y9liS bjgel 9 Clidos S po (2l (25 pole lidios sk =)
Olpl eilsal (55,9l gy 9 phjgel «lising lajlo (liwjod il (anb
el g (55,9L8S (bjgal § Sliking 8 je ¢ £l — ol pole Cliios io Y
Olpl epleduol (55,58 gy 9 Ghj9el alinig lojlo ¢laduol sl (oambs
(Email: darabi6872@yahoo.com 2 s Xy g5 — )
https://doi.org/10.22067/jhs.2025.94114.1440


https://jhs.um.ac.ir/
mailto:darabi6872@yahoo.com
https://doi.org/10.22067/jhs.2025.94114.1440
https://orcid.org/0000-0003-1648-7602
https://orcid.org/0000000158440736

VFed lili oF o lods oFe e o((55 59l @alioo g pole) SLEL pole 4y i ¥YF

235 dnebre il 3590 (s pdycdlyy 5 CBl 4 Jodll pSe
@ 5)igne GOls bhog S e Cilisie lao (4l @bt Bb
S lxe o) ol pslatedy 1S3 gy Sy el
il lio s 1 l5,0l8 5l endisyglaen ek (STgg
3 Sas g S odle o yd il aS Faw Ve dla g A S5
ISl s b adlas lSL (K55 b 0 Nog SVl
Sy b adlas 5)50 glaodlgls )3 Vb (S5 £95 3929
&S g Jobre dols dlge g 2)Sles wile Glaw I (S p YL
Bl e oy g5 ol Sl Slio ) (s eatmdehs
(Yoo et al., ,Ken 54 .(Gashua et al., 2013) 24 Mo
) o5 545 b (olB ) S sg, slojly 5 sleygd sl |y 2020)
ool by g N0 (30 Sy 5 3305 455 1y (e
edgw Ulgls (S g J)l bl oo ol eS8y g ¢
5 oo dglern il FYVF wpue uls «sloals
daio 93 ok Sk Bloge Cumor 5 5T LIS
ool 2505 byl S g oS Sl sl Sl 5 ol
Ulolo oo Gl o iy pd o D (3eis ol @l
Oltblod ST 08 5 slasyy 2 ilwasl 9 sils sl alS ugus
Sp ol s 5 ggw 3,Shas i &S 1SS
ol g esdadlls) gialtdes gl el Wy gl Lo
5 ollee [(Abbasi et al., 2022; 2023) 1,5, Sl (yings
Mol slp & w556 )35 (Mahajan et al.,, 2023) LS
P S 895 (g Samwde (Glghin 13 0B j9) sbajly
(Benke )Ken 5 Sy il SIo)ly (sbyewdip,; b dunlio
obsS i, oadpMol jly Y Yo adlas et al, 2025)
Ol Gyl Cuols g Zow Cuwg S0y & L3905 (g S domt
gl 5 Jobre dal> dlge ljwe SHET Jg w390 ailite by
B
Y gazes I (S S OIAR s o daws b 5y ¢l 5
g 2,15 518 p3 50 dlig) b3 e )3 &S 039 W jw Bpany
S YOREF 158 g oisS 3lobia )3 Jgwaa () 0S5
2 Jgame il iS5 s 51 2o y3 B iy Jolao oS 03
pB,l eSL (Agricultural Statistics, 2024) wib e jeu8 JS

15 S (6l Y oyl okl g 5L 5,Shee b ordpsl ag:
phasl Cond 53 1 lonss (Byme g M5 )9S oligSg) (sblie
gyo9e onl Wb cuiS Gblly obgSis, Bl (bl
230 &5 ORIBl caw 4 938 15l i Jle g3 pogdle
I ulp el ons Wy s il cuw sl sl Jle
oolesl (o9 0B 59, pB)l (B g Mg gy (JSde

syl 5l el Gus (Shah Murad et al., 2018) whs S
855 3 5 3,50 i (K455 gt 9 st Dol slaacly
)b pB)l el yider g8 Jeunly L pB)] g5 5 alS i
Mol Sl og, it 2y pen 5 oLidlos I 51 Lol Sl
5 Sy sl 0ad byre ltdled,Soljl s sl (gl il
adgl goiie Cumaz Sl sy Gl 5 aeeS wuslio sty
Splns Sadelb W5 & prie o ol IS Gisy
b Al diols Zbs >« B ploul 5wy (hgy cpl )0 e oo
S 03,5 gladls | (gl pasuial (654 Wy (Jg (paduie
b s . (Kearsey & Pooni, 1996) cuwl pilly slacuss;
Pyl L goluo baslyd jo Wb o8, o g iyl Soli o 4] Cuonl
8y |y gy JS 51 e0)5 j1 ol Wity b 09 cutS” S
S Sob > (Bolar jsboas bewig] o canl o3V cplply a8
o iolojl 7k .(Falconer & Mackay, 1996) w9 5y
ISk ol clal cly b pcwle Glsisar Y
ool ewisss als” oaS 00d Juolbs liabl U cusl o slpiuiay
(Acquaah, 2012) )51, S b @l 5 Soden b golue
(sloyed b g slodgy bl Jud win (b yo o3l pl Sbj)l L
Loy ol 390 ol Cho lily ) oslhae lag Sloly3
Canoz Coles 0 U bboe Gl moe lio (IS asgone
Kearsey &) sgi dyme lislod Sol51 o3, lgicas oz Mol
ol @ olge S e,y slacudsie ;I .(Pooni, 1996
a0l g Gluis K8 4 03,8 sladil g a5 2505 o)Ll 4SS
OpSe Cyge SN g ord Jite ol Wy a5 (Sobe
@B 5l 0,5 JUasl Jleisl g culey donl bulyd o 590
Falconer & Mackay, ) s,bs d¢v9 S5 Sdd 4 4l
(1996
Cutin lpy S (b (Sf b Sl edlaal b (hagh S5
5 = iz Cliv Gly (2B o8 Koy Glrl Sr oo
Fr g 2 Sdes GlalEl &0l (i s A8 b))l g 3 Shee
kol Wy & Cons (gyplg0 A0 glodold Sl pan o Slas
5 y9le adllee > .(Mansouri et al., 2008) cuwl 4l d5u0
Y V0 (Si ges Ll (Mallor et al., 2011) )Ken
Slao gl dilais Jsame by lidloa)Solj] o3, 5l Jols caliseo
B gy Egw o3l g S5 Jolore delx e (Sag e dewl) g5
b 09)5 Jlox 4 Y Sgpm el Glise wlilyy e
Wl jobar 09)5ym jl Zow i om Sk b g Nl
ol gyl B o 0l Vo (680 ) ey g <S50
9 BAD b A5 o ohgh (4S5 oS Clio



VIV sl 5 ol b (50l e (sla Juold (iS5 (oS Sluogas dmslia 3 gl ool 5 i3

Ctloy V) ooy YO B ¥ iloj dlols 15 i JguS 1uoy> ¥+
A plnl s gt bl 1SS 5 0 Cuigl el e
oKty L u"Lef d)‘.'?y uﬁ)f Cygo Asu.) 9 S KS LY ‘_5)[?9{
bsloeo b sy pa 5l Jols (oS jods bl 5o 05 ploxl
mtes bodlgls o5 il (oln) S5 (sl ) soluwe ;Mo

NS g pglaer widh o S5 ) (s pnlss

Tob 3 Jeola s pal gadans sladaeld (alsj)l p g9 ada yo
ol Sy (S5
aw g (Guigi3) Jlos YA L (olys Jlo G e &y (g2 0
bilye olaske b gl (65,0liS Clides oSl 53 )18
Jo )8 ol (Bpd Job 00 Wy Jlad joye Ve VP
1y o 5l 20 YV - lis) b Siidasd 5 25 oeldl sl talej]
390 slacag) b pades YV Allo (SH5L (nSle 4
5 Uialefl Jgl Al o 53 o3lital 390 (6,05 Wy 45 5] Elis g
— S W3 oS (S5 b Sl ol (6 plsban Juald &
oy D55 5 olo ye Lawlgl 3 joky LMD S L &g
Ol Bab culS yio (Lo Sy Bas g Ve Aol 4 bgld
aw b 9> dpo 3) i 5 09 @yeyie 3 )5 Ve ) e
ool @l o8 Jite Lol e 4y olo 03 gl )3 5 (5
Sl oo il 4S5] 4 drg byl 0 @) ) g )3 S
obS onl sl cwslio PH g y20  (uitonj o VA S5 ()98 &
dayje SB S 90 (St (P WMl Chn b RS
331 calio b Canmguad 53 ol Blod 1 jly oS gaigas,
159w e aogllas 3 Slas g sl Js (Darabi, 2016a)
o9oil @l lelyy polis ol 1055 (B SB puslsy 5 jhd
Oie 9 43,5 Gras Ul g S Glads duwse duog 9 S
Voo g iy Olawd g gito 1205 pS5kS 5 5l g ojlis ]
ag el &5 S ) Sllgw pely @ie I K20 pS5ks
Doy 395 43S bolse SB- Ly isy cElpSy psba ()
aw oyl @i 5l palls Bieyis p)SIlS WY liseds i pY
595 ¥ Cagi 93 50 i paw 93 9 il 1 U8 o pow K ug
A Bpae Spw Ojpod (2Egw byl g i JUl 5l s
@ el b ks Jold iolejl )5 » (Darabi, 2016a)
gy alols g yto ol To cutlS bolas alol 3 o jlen Jobo
b o JeSis )b 035 jelaie ol Ve bglad (5, b
b JBlio p wand g slad S ha) Eow ST Cond a3 LS
595 V0§l ysksto ol (s, .(Darabi, 2009) 15,5 Lasude (03,5
sobds ol i oy VO olgd &y cudly p pl8a U sl Jas! jlas

Sdelh Wy jolateas iagh cpl dly cpl > ede
oo 9 3 Py oy & om Sl Solj] 5k (syalybaes
Cools g 3 Slas )5 | (5ymlgans Sl feels on e Sb]

285 pll o)Ll

g, 9190

o] )5 (WAANEY) el o dw Sdo &y gy ()
$h9liS Sl oSl 5 (ladol) 3w (55)5laS” Cliios
23,5 el als o 93 )3 g (oliwjsd) Gleate

$ladsold aug 9 gl Sioly (a0 ok 152l iyl ada e
(YFa9-1¥ Y ) (5 420 gAdash
35t i oSyl ) (5 ypledday sl ol ek
Ooigel g olids S, oSl pl ad aws (okaol)
Job shl> 5 cusload gly (ledol (il (b gl 5 (6jysliS
Ve by o 5l el b Jlead ¥V o se g (3,5 FAT oLdl s
Sl jelaiody ASb o e deo WYY Gllls (SW,b lawgie <y
05 4 ek ol W) can WA Lo oo )T Lilsl 5 e
Clo” I T dpee 08y cun) oligSy) Sl b
o) 9 pplmel’ gl el G cSgw blgls’
J315 55 1o el (ola i > (“93,5 0y o357 oLidles S5
@ Cudy g wlocay «nsS'sS Jolds CuiS yin b CuiS albdS
rolis ©y9pd cuy g ol Mg > > g Golas S
bl a8 5 bl Ll 55 Ll g Spots 55k
Jaiie (Lol e 4 (S dw U gd dl>ye ;3 VW] ol il sl
Ao B ae 3okdl loy o ggw e ooy blsl jo .uu
eSS Ll po g sy )l s Kis g, g S do
—b alis o iy g plle saggw AP Jlo olore jd . )5
P e S o) e ) wlpsy Slidles Sl el
Ao dlols 5 S5 J31s sy o sinile 00 Lol L (S5
Qe Jsb 3 silwoylee b a3 adls bo)lS5 o e Sl
P23l ggeme > A&l 4 dag b3S eald oly ab sl
o Sl Lulps il dgvg Lialejl 3 ag YO g
O 5k b glojen slecutinna)l )3 b wald (a4 oy
odlitl Sl uSo 5l gy oy b S 03,8 Jliml (gl lnaels
U5 g oy J5 dBle iy | wg e aSL) @ dvg b s
o Glojer Lo dlize pB)l > on 235 5 od S5
d9a (8 5l olej )3 S Cpge (g Slidles S plnl



VP00 Ll oF o)lods Fe alr o((5559LeS aluo g pole) (Ll pole 42 p05 YYA

s g 423 0 glod L 5l )3 4058 35 5 el 3l o g
(Darabi & Ghenevati was b I cels VW o
Jolee dols dlge dus (6556l jelaieas Moghadam, 2020)
Mo Sy Uy ool O3 o okt bty g Ve S
ABBE 1o jiogiS1)8) olSiws jodie (59) p g 0jlias o)l
sy ¢ (Darabi, 2025) (¢ pSojlul o oyl (ool e l)
09 % Jobre o )3 5290 el dlge ()9 o) Sy 42y
13 ol (Jsbee JS

) a9 Gde & bFgw gygldes slp cuilby ) sw
g 818 0125 J S )Ll 4y (e 9 438)5 )13 ol 3 9 4050
Jate Slo)lil cpols (2Ll polaieds 505 9 iale)S ciulep
VA Jols olas el slacSsly oslil 350 gyl b i
g wlo Egw p)S5hS Ve shiie (pl (sly g S Aw b e
Sadio dex (90 9 SBl (Bolad jsbey Jlag 5l cBlsy
(Sl Gae o Wad (S ole dw Gae @ (Sl
Cugby g 3,8 ol ax > YA U YY (o bd Olpuss 0dgi50e
Tow Oluls doyd ole dw jl dm g o> A LYY o aws
s o > Egw Slule by glate cul lp 35 (e
e 5 dslme (p)S5hS Ve) e S jg 4 G o]l
i) b Sl 05 ke ey (Ko, 2001) o8
Y oo Slals i) bwgie Sleyll as ) Yol a8 wluls
5 (o Ve BAY o Oluls i) cans Jloylil (do 3 04 b
hnaib (Joyd Vel i Oluls i) caums Hluwn Slo)bl
2 obly 4520 V7 450 SPSS Il 5 abwgey Lol > 25
09o]) 3 pSike duglis (glp 285 plrl Aol @l (s,
9 0,5 odlaiwl Moy gy Jlisl paw jy (Sb laebais
2035 dwlome (g p (hgyd Clho ( (Shasen ol

S aw) Eow g SN JlaB Slas oy Sl @S ya ) (ol
(edsS) w5l sl b (93,5 jlas Jolo g (Egw JeSis
394> Eom B S ol 0y adsl sl 3 D (650l
9 ORIl @ (S Egw a8 Egw S5 pBn 53 a8k e Sy
Pt VG pl (By 0900 3L 5 (398 s domD
Oloj b a8y a3 gow S 958 ploj Olgsar w38
5 oles olasl JB a3ls KL Glgie | 2o eSS
P23 P95 (1 2 2] (eSS (me3S Egeme b By pae (o0 P
g St G (Sleo (g (r02 OS] (1> peiges 0,93
S5 gl o g o5 LS G JS5 s g (oS &)
23,5 o duobro (395 00 43,5 Jai 10 VY Ygeme) Conl ol
OB (2035 ggemme 5yl pdiged 1o )3 4900 S )3 (g
(Darabi, b ) oo yoome 4 Coms MY b Fow JuSiis o
B Fow LSt s cllog gow LS5 5 S .2009)
Copmw & Comd Cpl Fow S 5l s Jy bl oo dlas Mo
L pody 5 gadS Egeme (5338 M o D 5 Wb 38l
o Candly ldais Wyl (oo |) G S5 (o 298 00 3L
S 5ol yslaieds b o Sl Copuds (a0 ggeme jlada
2 g bl Bolas jobay o)S a0 dig gus oS gyl g ol
5 Sy i) g bsles gy b 53 Sy 3lasd ole i) Laulyl
A5 b Sy ppdhsl kil U o) aw > a5k ore
A ya y0 aidy Sa iy S used )5 (S0l
s Sy aop A b D (Sobsl loj 5o bggw b Cud oy
abldy 51 dm 0,8 cablyy ole b3 ol U gyl YV
o EW)] 9 yhad g bl (olar jgbay jlos o jl Egw Ve ol
O sl 05 J)led Cungy SMa g (e (S Aloga)

Table 1- Soil physical and chemical properties on the site of experimental field
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LS 5 few S oloj o casl S5 oyl okt s

0 Ld 93 cpl b 035 (03T g SIS Fu)b (a0 Egene
Gl > ey cnpdlghie olS (i co B g g e
Pl Jl oedlly 0 G phagh ool 3 s Fow JSU
~ ST o8y 53 4y YD 5 el WY oy Jsb b ny)8
2 48> ¥4 g ol VY gy Jobo b 03,98 VY )b b Tgil)S
g S Sul 4 a0 g LY Jgio) 23,5 IS5 © plienl” o,
o8y o @9 JSts celo WY1 a8 g,y Jgb )3 ) S5
Darabi & Ghenevati Moghadam, ) 53,5 o ¢guore oligS 59,
S8 b bwg o5 455 len dg05 (5 pSaon g o0 (2020
Sl ol Al o o650, plB) ol el ok il oS s
P 38 osS5e, 52 aine (Darabi, 2020) s )i b

oUsS 59, 5t RGudigij »d Eomw SIS oy Job 9 &2,U-Y Uy
Table 2- Bulbing date and day length during bulbing in short-day onion genotypes

9 Cow JSWd )b 59, Jsb i) Cow ISid &0 oy Jsb
Genotype Bulbing date Day length Genotype Bulbing date Day length
) ’ L')ﬁ3)5)é A 12:40 ‘dl O“\K’ d)‘hl?w O’ubﬁ)é a 12:41
Sahar 27 Mar. ' Golden eye half-sib 28 Mar. ’
‘)7‘“'" d)“bl?&“"tj L')?~J)5)é A 12:41 ‘J'."‘“’b’ Oi))?)é N 12:46
Sahar half-sib 28 Mar. Duster 30 Mar.
‘)‘JL” L')‘~J)5)é ) 12:46 ‘).'.'...;b’ dﬁl?&w Ly"))”é W 12:46
Paliz 30 Mar. Golden eye half-sib 30 Mar.
S s pplysans 022298 )Y 12:49 e o229 A 12:40
Paliz half-sib 1 Apr. Imprateriz 27 Mar.
‘Lt'é’ Oi))B)é 4 12:41 ‘).'.'.):"I)':f"'?.l’ Lﬁ)‘z’l?i“ﬁj C)’..Dﬁ)é A 12:40
Saba 28 Mar. Imperateriz half-sib 27 Mar.
‘L?“é’ d)‘“lyw O’~‘>)5)é A 12:41 ‘l)9l‘°i)f.'~’ C)’u)}?}é N 12:46
Paliz half-sib 28 Mar. ' Primavera 30 Mar. '
‘“"'59“’ Ul5l“” Oi))B)é v 12:38 ‘1)51‘".‘.)117 Lﬁ)‘z’]?i“ﬁj C)?.)ﬁ)é W 12:49
Savanasweet 26 Mar. Primavera half-sib 1Apr.
Savanasweet half-sib 25 Mar. ' Texas Early Grano 27 Mar. '
‘dl OAK’ 298 12:51 ‘yl)?gé)lu"l}i."’ 6)“1954"‘?. EEITTRN 12:46
Golden eye 2 Apr. Texas Early Grano half-sib 30 Mar.
RATIRN KR PC AN N IR SV RV B T B SO B S Olus guad

L Kalor 29 400 gmo o) S Jin! maw (0 Cdo (pl g
buwg sl pByl 0 Sy olaws o b bxe MBS 3939 guls oy
5 (Aweke & Diriba-Shiferaw, 2024) laui-ls > 4 Sl
odd iyl (Choudhary et al., 2022) .,Ken 5 (g)lbds>
Eomlydans Jealh 5 “me’ 08y 3 o ol el g
P Y Jgi) 285 )l ixe 5150 08 b dulio 53 “ 55,5 | I3
e P8yl Gl e (slaslins S (So (Sdwy U S 05
Uil Oaa Ced iy b Giee g 1p; il e

ek ol @l )l Syl g )] 4 (S S e

2 e$) Bl Jy 098 )b gme Sy gli)l g LSS gl as ol L
a4 Sy el wShe w05 b dre dop K v o Cds ()
dunglio > s 08y )0 Sy lis)| SialS g by “5l o8,
PS4 A yp ol 3 (1 J9i2) M B ee o) cnl L
Darabi,) olyl> de yuxie o il YY/F+ B OY/AL 51 Sy glas)
VWIE-L 50/5e 5 )y pByl ly |y Sy glis,) (2020
OO Olite 4 Gl e ) O] ppl e 3908 )13 e ol
Lulpd )> SWSl 5 (inghy 95 cnl 3 (eyn 290 lacss)



VFe0 (liali oF o los oF+ e (559l @abio g pole) SLel pole @yl ¥Ye

OF 36 e b bawgs by Seas o 3 il 3 Ses
Aragie et al., ) s)b calls pils adllas guls b oS cul odds
sy 1y 3 Slas Sl 5L o3, .(2023; Miruts et al., 2021
o7 s pB)l & G o)l 0, 8kes Gil3al Jy 0500
5 b’ ol ol 5 fl U7 5 fage Ll
3S0as g Wl e (1 Jsin) 25 Jogine ‘515 S
Sla) Sy gaw yadld g9 YU 4 plgie ) lacasyl cnl
LV Jgaz) obs o joi5e lagadsis o (S gl
Slyaeng Sl falil 5 ol b oasls tll
28 asls Ll Fom Lot 550L5 380 5 a5 s ity
(Darabi, 2016b) <ol sl jilidl 5 Slee a5 o
5 ot > Lo 05y 38ke o9 Vo @l ol b Kinlen
9 wbe o (Darabi, 2020) hb lbwy cwpa kaol
Llyy o) el 0 3,155 (Abbasi et al., 2025) ) San
Sy eyl golaw b 5, Slas dlayly a5 3505 astiie 8 (Siuon
S Jleio] a0 5 St (I=2/0RY 5 =4/ FFQ s pay)
oher 5 bilo @ls pl b Kalen ol oo o cxe woyo
Jein! pdaws 3 4l xe 5 cuze byl 55 (Manel et al., 2024)
Pi3ged )15 S iyl g Slass g 3 )Sdes (o ]y woys S

Ois 2 S5 epadel il 3Slee (Soye Sl
A0 pS15 g b Sygo 53 g e Cund 4 Fgw bugie
NP Egw bawgie 0jg 8L Cos fly 2 Sles @il Glles
Sygbas b oaalio 5o gl (nl > labaly iz 05 (o
 Jgae oyt S 547 08y ) Egw 0y bawsie Sl
5 b Ulgle” Lo’ o’ pl)) 033,5 sanlie gei S
o355 5 25Skas 5 1 S SIS SIS s pplisans Juob
M8 09)S cnl 3 58 Egw bawgie (g sl I idg 43,5 (3)
OrreS &S Tl o) 4 g Esw (jy bawgie eSS
G (Y Jodo) ab odalie g b olad] s 4 ) 5 Slee
ghw ) 5 Cute o bawgio (g b 3 Slos (Ston (> (00
@l opl b Kabea (I=4/YNY) 29 4 bz doyy & Jlozs
L (Anantha Raddy et al., 2022) .,Ken 5 (o3l,Lsbl
wlye Zow ()jg bwgle 9 3 Ses o HPdre g Cute (Stor
A0S

M > Cubge oSyl A Vb 3Slee by
25 8 g Ty b dlax Sl g5 Slrogad plu bl 4l w3gs
b obaggw Yoons 0l 0l S pan dido b Billao g S
Darabi & ) Sgb o 03> zun 5 ey Sl Fe—FA) lawgio lad
.(Khajehzadeh, 2022

csby jl oliglas” b dle Sl (Bp 3 Sy b salss
oS 2905 st (uib)ly 48 @l S o0 Y3 Bpo Joae
b cwsls I jgy olaws wais Jbd dze Cuto (pl p cadgi} o LSS 3
Joi5) 39 yusiio VIV U Y+ oy odddalllas slacuSeiy 10 (ydum,
23,5 015 59y VY lewte oadgdal jly (Suwy 0j93 (Y
Cewss) seighidy 0)9d Job 4 Cows a5 (Darabi, 2016b)
b egose nl e adlioe SV (Aagh (pl ) esdadlas
S 35 Capnd ot oxdp ol Sl 392 oy @ Ol
Gl ) seigdisy 090 o e (Cramer, 2003) ol S cpols oy
G55 39) VOV 5 VPN gy Ll SliT g sy (slagd
s gl ol 5> 909y 0)93 (loj o 4y Cuas &S D900
o) g olite yogdle ) B! ol el canl olisS
Olujg )3 5l ST 485 0,93 (392 (SYob 4 B om e o) 0590
(Darabi, 2009) aly s dls po pl 3 Led 398 ol Judoa
IS (o by psgy (a3 5) T Sudy
2 A8l )9S Oy 0jal CutS ) jlo Mg ere OIS
ol xg bl Jl g 0ad s g S gaw Sy Sy
S5 Sy p ae Jolo sz g ol (29500 wlS
Ogliste M) Jabd (Jame Lulpd g 08) & ey (23S Sy Ol
g @90 Jb dme Cans opl p ,1,SS 31 (Darabi, 2020) wsb .
Darabi ) sz 5 o) dox jl calises ldie lawgs a5 ylocen
Powied Sl oy cpl  edd 555 (& Yaghubi, 2022
IAF) Lo 18,7 & Kidgs duoyd (p pidiy A D dxe Cidio ]
Glddes ol 3 Caw opl Lials cdh sl (ao)
2 (s 1) “SEIIASS 5 (1o o) olm
390 Sy b > Sidyy i b gine Lo’ 08 L auglis
dw opl 50 Sy lise &S 2500 a2 g8 LU S sdaline adllas
Blis 13 ey iS55 ogsimgh b ol b Aulis 3 i
wopiliz il (Domda BB 5 52U lu )9S iz obsS o)
Y00 U YIVY l jeuiS Coin e slrodg 0 Sy doyd
Caol odds (5,155 MO B A/AY 51 Shayly w8, VO 13 5 duoyd
.(Darabi, 2020; Darabi & Ghenevati Moghadam, 2020)
2 9 @laBl pre padld et maw a1y )3 g 3 Slee
ol 2SS Stk cnl 3 Ml Sl W el Bun &l
Jloiol gaw )3 ggw 3 )Slos g Sl (g s )l dre o
S 3900 S Gl alple A b Mo S
S Mt Slite 15 bl 5 5y oy 290 Sl
Ggldy ol Cud eyl (SWB) S5 4 Jlye |) cde

1- Bolting
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Table 3- Leaf number and height, days to maturity and bulb yield in short-day oniongenotypes

i} Sy S dland Oy U 59, Eow 355os
Ge;n“ot o Leaf height Leaf Days to maturity Bulb yield
yp (cm) number (day) (t.ha?)
S)z:;;r 69.47+ 2.50 ab* 11.20+0.53 abc 210+1.53 a 70.50+8.80 abc
77 d)hl?i_@ 57.20+1.70 def 9.33+0.50 de 210+1.73 a 56.16+8.50 cde
Sahar half-sib
P)"JI‘? 73.40+2.90 a 12.37+0.75a 211+1.73 79.31+8.80 a
aliz
A s plydaed 53.87+1.70 f 8.87+0.81 f 21142.08 2 57.51+2.5 bed
Paliz half-sib
SL;;a 63.10+0.70 b-e 10.33+0.61 bcd 209+0 a 69.2746.50 a-d
ko dﬂl?dfg 63.73%4.00 bcd 10.07+0.64 b-e 211+1.16a 66.46+4.70 a-d
Sabahalf-sib
g Uyl 63.4046.30 b-e 10.60+0.80bcd 209+0a a 71.83+2.20 ab
Savanasweet
S Ublo” cppldaad 60604070 cf  10.07+1.36b-e 21140582 74.22+3.40 bed
Savanasweet half-sib
(3 ’l . =%
sl oS 59.07+2.80 def 10.60+0.35 bcd 210+1.73 a 66.46+12.80 a-d
Golden eye
! AT g pplydacs 62.20+1.70b-e  10.07+0.31 b-e 210¢1.53a  60.44+4.40 bed
Golden eye half-sib
sl 55.53+ 3.40 ef 10.13+£1.08 b-e 211+2.00 a 55.19+4.50 d
Duster
<y . .
Al plgp e 62.73+1.30 b-e 9.80+0.53 cde 209+0 a 65.18+5.30 bed
Golden eye half-sib
e 63.60+2.00bcd  9.47+0.99 cde 209+0a 63.00+1.30 bed
Imprateriz
e .d)ﬁlyw 61.07+6.30 c-f 10.60+0.35 bcd 210+1.73 a 63.30+3.9 bed
Imprateriz half-sib
l_”l“’""” 57.87+4.50 def 9.60+0.60 cde 209+0.0.58 a 63.19+1.60 bcd
Primavera
l)_jlﬁ'{)')’ d)mb&%.é 64.13+3.60 bcd 10.05%£1.13 b-e 212+0.58 a 61.29+9.50 bcd
Primavera half-sib
PSS 60.40 £6.90 c-f 10.70+0.64 bc 211+0.58 a 63.83+9.60 bcd
Texas Early Grano
S DS s pplgpdas
67.60+7.40 bcd 11.37£1.22 ab 211+1.73 a 68.29+7.60 a-d

Texas Early Grano half-
sib

505 0oy g s o 53 (61 gime O] 5SSl (claiels iz yg0] bl cdiiann S e By Sy 55 JBlus S gt b (sla 5 Sibie
* Means followed by similar letters in each column are not significantly different at 5% probablity level using Duncan's Multiple
Range Test.

g bawgio b Vo Slee b obales 5w iy b wlie

Oy #SIe wilen &S g bty cidly oladl ags 4 ) (g ynden
ol 5 1 cdly Gl LT o8y a0 G kb nyiie Eow
9 ‘A,ujs.w L’I5Lu, “L.a.o, c‘).’>r.w, ‘Dlﬁ)l l) pﬁ) d‘ JMOI o
SIS spplaes sl 5 SIS SIS

Ohlen 5 Sllwg> saail b gols ol - (F Jgi2) 285 )5 dxe
o8yl oy o a5 4 5y Jles e (Hosmani et al., 2010)
M5 65ok5 s5itegd ge A Sy e pa3ls by o
Gk il coles jo oS ool 8 (gloyudd pluil 4y 1) dlge oyl S oo
28 aled 3 Sl g Egw (g Gl carge Egw yhaS il



VFeb (liali oF ojlos oF+ wlar (55,9l @abio g pale) SLel pole @y pli Y

A3l ge 008 (e g e sl O syl 5 B9 JSS s
&) odljarlss g b G @l L ogues
O S gime OB 35 imgy opl > (Khajehzadeh, 2022
bgiye g eli)] onyiiin 03,5 odnlie adlllas 3)50 slacusy);
Ulslo” Lo & o™ 08 13 Egm )] Sl 5“5l 08,
ol aes sladesld o “PIS IS gl e
155 Joigne LT 08y b dumlie > S S35 g ¢yl
¥ Jg)

s b Fow jlad e do ) SO Jloin] mdaws 50 (g1 xe g Coo
g a8 b 3Sos o (1=2/00% 5 /YWY i) Sy el
5 &5 b8 om aPine 5 Cute el 3925 )b 3925 (1=+/0VD)
(Mousavizadeh., 2019) odlj cgwge lawg Sy glis)l g slaxs
P9 Cute j Eow bawgle (g 9y dlasly ol 0 oamlie 5
—dlaly i dgng g (F=+/0YA) )b bz doyy S§ Jlein] prdaws
(Manel et al., )Ken 5 blo g Fow jhad g 59 o !
2 S sl Llolss 5 Sy Fae gl canl 0 3155 55 2024)

oUsS 59, jle seaiaij )3 (03,5 pad g Eom g g B (9 -F Jga
Table 4- Bulb weight, diameter and height and neck diameter in short-day onion genotypes

5 Eow 039 Com k8 Eom EW) 03,5 8
Ge"'n"ot o Bulb weight Bulb diameter Bulb height Neck diameter
P @ (mm) (cm) (mm)
S;’;; . 242.80+20.00 ab*  80.02+5.10 ab 67.98+8.10 a 7.87+0.07 ef
P SRl e 185. 40+10.30 d 65.29+5.00 d 62.79+4.00 a-d  10.85+1.30 abc
Sahar half-sib
P{:I‘;Z 254.80+32.00 a 85.17+19.00 a 69.74+2.50 a 9.72+0.7 bed
A pples 196.38+8.50 cd 65.18+4.00 d 61.06+2.80 hed 9.95+0 a-d
Paliz half-sib
S:;a 3238.60+10.8ab  79.07+2.50abc  67.32%5.70 abc 7.6920.30 ef
bo plybans 198.60+8.30 cd 76.51+2.90 be 62.02£3.20bcd  9.71+0.20 bed
Saba half-sib
Sy Ughs 227.00+4.90 abc 79.80+2.00 ab 66.97+4.40 abc  11.12+0.60 ab
Savanasweet
‘Cdgu Llgl |93 dous
g gl 5 p2lib a0 195.90+14.50 cd 72.02+4.00cd  61.15+250bcd  9.02+1.60 de
Savanasweet half-sib
3 “ . =9
ol o 213.70+28.80 bcd  77.04+5.20 be 57.32+550 bcd  10.39+1.00 a-d
_Golden eye
ol s paleos 195.80+13.30 cd 75.99+2.40 be 60.52+1.60 bcd  10.09+0.60 a-d
Golden eye half-sib
- 180.40+29.00 d 65.98+4.50 d 61.50+1.10 hed 11.57+0a
Duster
el s pplaes 201.50+5.80 cd 76.45+2.270bc  62.41+250a-d  9.38+1.20cd
Golden eye half-sib
<. ‘ "
FII 192.30+7.00 cd 75.23+2.700 bc ~ 62.02+4.10bcd  10.96+1.40 ab
Imprateriz
rAbrel s pplghans 108.70+16.00cd  75.60+2.40bc  61.4842.70bcd  10.39+1.40 a-d
Imprateriz half-sib
Dilos 192.20+13.80 cd 75.17+1.76 be 64.87+3.40a-d  11.10+0.70 ab
Primavera
Dl 52l ams 203.44+2350cd  77.38#3.80bc  59.90+1.40cd  10.18+0.90 a-d
Primavera half-sib
A IS 1005042420 cd  76.94#590bc  67.9243.10ab  7.30:0.60 f
Texas Early Grano
AIMA 2l oo 2250046.70abc  79.91#440ab  66.71+1.80abc  9.03+0.10 de

Texas Early Grano half-sib

Range Test.

505 gyl dme MBS Mo > gy Jlosn] a1 S5l (glaely Wi g0l bl cditnn S jiie G S JBlis oS g n sla  Sile
* Means followed by similar letters in each column are not significantly different at 5% of probablity level using Duncan's Multiple



YR 3l 0 ol U (5 y0lp5 dend (51 Jueld (S 5 oS Sloogeas duaglie 5 agi ol 3 oyl

w5y V0 1) ow Siis o3lo suop> (<Aminpour et al., 2012)
JB M| &S Wvged (5,155 ANYE B /5 o So)ls bS5,
D)l addllas dyg0 lacaisi) o S ool woyd b gldlas o
ey JB e 4 oligSo) (g slaody 3 Cdo nl Jy
o3lo o> a5 (ygby ccanl yider By obgSig) pB)l & o
U NOA G j9dS g (o o9 RS ) Eow SuiS

(Darabi & Khajehzadeh, 2022) 55 yx0 0,5 V¥/A1

Eym 05 g ol Slgm 2oy s gy ctalefl ) 5
L Salor g dg Fow Sid odlo doypd Slpsd W)y b aliie
Simson (Aminpour et al., 2012) -,\Son g 55 0l ()15
o o (= I¥F0) o pd S Jleis] e )3 (g)ld ixe 5 Cuto
Py Fow S odle Ao pd Ailes 10,5 sanlin Jole g0
39 SEIIASS o3y 4 Lo JS Jolors sl Slge i
5 Loy e (SlodS Guleel pB)l 0 Clio il el
9 Dolery il udgw Uglo b o pplpbans sbafuols
395, ine PSS 08, b awlie »» glS Dl IS

6 Jgs=)

sle L

025 Wl sl Sl o 53 w390 (Slopdd plil S o Egw
2k Slals e bl cwl powlio 503 oo 4 o
e Dl oK Bk jlaslce 3bj Hlen §rme)S Gble
=l gygp0 Jlo Job pled )3 )13k & Egw adse poil Joa
2 098 @SS )l ) Egw (IS5 de (9 Vb Jdsey
ey bl 3 ke Sl b daly o (ool Glidod il
Wl & gl eyl .(Darabi, 2018) cusl 48,5 &0
Lol les e a8 35l By o] )3 (eoamio Jolge g 039 odumes
I B) dpze )3 ol geigddy 0j9d Job )3 e Jelye 4
sloanl s g ety 5l an ol b b by Jolse fcutlsy
(Petropoulos et al., 2017) 3505 (gdnpumnds S5elg b
o 08) Ll (Sloylil poe GRalEN 53 aAlsye (gl cpl
3929 )bl poe Sl 5l 5ky P8 G ()l e BB 1§
ot Slio il e cuslio Sloylil (el pl)) don 5 dzils
g S ()5 JhE lgie witen 5o Ul pee o Sl
AU 1) Zow (405 5 Fow Suid 03bo doyd gy sy Cwolus
(Petropoulos et al., 2017) >,

035 a8 298 o0 Cguine (2ol wre Slaal I (35 jlad
ulf.\u.fd).\m Ys.o.m 9 03y C?“’ d.\.wu)‘)b 0 ke Olas )I
O A (pl gl Aimd oo gy ) Ay (35 L olajly
29 &y 090 % isslen Jelse 2959 5l 6 Sole el (95
(Darabi, 2018) 1 aslss o loylil caols Lil33l s
,» «(Ratan et al., 2017) o, Kan o o6l S5l b Sinlen
5> S Jlasl s 53 53,5 5 1 oy S 35 b
by “SS IS 08) & ()5 b (a8 g1 ) ine
bulpd 5 i) & e (35 a8 sl g2 yuite Jie e VV/OY
«(Darabi, 2021) )l .casl 015 L5)l5 slite slisl  sasld
WINY B AVS o obisSsey Sl)ly pbl el |y 0,5 skad
WD 6 VIV (s S igy (sopr sl sl 5 sl
(Darabi, 2024) 305 5,135 o e

sS4 ol (Se 5 ()5 SuiS Cavy lbaY sl
Crl Sloslsl GRaljdl s 13 g Egw Cluls Jials )3 5o Jalse
By (sl slouds g 2l SiS Cuny el Jpaes
bl s i 5l g S o b bgls 5 U dedo
(Darabi, 3, o)l cnols ) ol b 5 138 o (S ol
Gl 2SS S S dge patiiie uil)ly 40 @l 2018)
2 gy 385y iy Sl g gy ol )l gee i
4 bgyye Cawgy Al (g g D I gime o > S Jlain] e
o8y > Cusgy s (g Y g g5 TGS IS o8,
ol b,l55 5 (Darabi, 2024) s L ©gil,5 J,l pel3S57
Pyl g w8y ol o b dme MBI Chs pl Yl el
T e e
B Jods ) s o liio

shs alis
G g 039 by CusS whe Jolos I Eow St 0dle oy
L) Jpasmo ol Slojlil caols g loodjglp sy 5o (aliun
Al adlas 3590 slacuip) o SHST (3ais (pl 3 WS (o
Qo> oy B e doyd S il maw (0 Cie ]
oy Sl oy (gl S I ST 68y 4 bape S odlo
o8y L duglio )3 g Ulsle” (g mlisdas ol o St o3l
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Table 5- Skin number bulb, dry matteramount, total soluble solid, and
storage bulb losses in short-day onion genotypes

g Cowgy Sy E?T:) (‘:“‘" adlo _I"_St"‘fj:‘j :L’I 15;"’ Bal‘; &b Qll*ﬂ"‘é
: . ulb dry meter otal bulb soluble ulb storage losses
Genotype Skin number (%) solid (°Brix) (%)
s);r:; r 2.730.12 abc*  7.77+0.41 bed 8.10:0.36 abc 9.74+2.00 f
13 b l . .
e’ 8 plgidas 2.57+0.06 cd 6.83+0.49 def 7.60+0.96 abc 14.74+2.00 cde
Sahar half-sib
P}z;JIl;z 2.60+0.20 bed 6.75+0.44 def 8.23+0.25 bc 14.37+1.90 c-f
A sl 2.27+0.12 ef 6.87+0.67 def 7.70+0.36 abc 11.82+1.50 def
Paliz half-sib
SL;;a 2.80+0.10 ab 7.97+0.39 abc 7.10+0.36 ¢ 11.91+1.60 def
[3 b l . .
Lo )plybaed 2.60+0 bed 7.3140.69 c-f 7.67+0.76 abc 15.41+2.00 cde
Paliz half-sib
g gl 213012 f 26.56+0.42 ef 7.1040.61 ¢ 35.31+1.30 a
Savanasweet
g Ul g pnlyS e 2.60+0 bed 8.54+0.75 ab 7.67+0.75 ahc 14.02+2.50 c-f
Savanasweet half-sib
[3 ’l . =9
ol o8 2.40+0. 10 de 6.70+0.53 ef 7.67+0.61 abc 23.60+2.70 b
Golden eye
! AT gpplydacs 2.20%0.10 ef 6.77+0.12 def 7.40%0.53 bc 16.99+2.40 ¢
Golden eye half-sib
[3 " I b
- 2.07+0.12 f 6.4620.39 f 6.93+0.12 ¢ 27.29+3.40 b
Duster
Al g Rl 2.57+0.15 cd 7.47+0.47 c-f 7.7320. 64 abc 11.79+2.70 def
Golden eye half-sib
g 2.53+0.12 cd 6.91+0.45 def 8.6020.50 ab 16.23+3.70 cd
Imprateriz
2l s plp e 2.53+0.23 cd 6.79+0.61 def 7.03+0.81 ¢ 16. 99+2.40 ¢
Imprateriz half-sib
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Texas Early Grano
SIS splieesd 5 001020 bcd  7.53£0.60 cde 8.57+0.50 ab 13.87+2.60 c-f

Texas Early Grano half-sib
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* Means followed by similar letters in each column are not significantly different at 5% of probablity level using Duncan-s Multiple
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Table 6- Differences of maturity day, yield and bulb storage losses in progenies half —sib of short-day onion with maternal

parent and parents mean

Sy &6 5 Sos Eow &)Wl Clals
Sl Ao Days to maturity _ Yield _ Bulb storage losses _
Progenies half -sib &3 Jly ol eSSl sk Vi o2l (ke spldly oy (Sbke
Maternal Parents Maternal Parents Maternal Parents
parent mean parent mean parent mean
77 0 0.22 -14.34 -10.74 5 -3.25
Sahar
‘).JLJ’
i 0 1.22 -21.62 -9.32 -2.55 -6.17
Paliz
ko 2 1.22 -2.81 -0.44 3.50 -2.58
Saba
‘d" L‘)Alf’
2 1.22 -12.61 -7.68 -21.29 -3.97
Golden eye
‘Coguo Ulals”
0 0.22 -6.02 -6.46 -6.61 -1
Savanasweet
sl -1 0.22 9.99 -1.72 -15.52 -6.22
Duster
"""ﬂ"‘“"’*“_ 1 0.22 0.30 -3.6 0.76 -1
Imprateriz
bsles2 3 2.22 -1.90 -5.61 -0.04 -5.44
Primavera
HS DN 0 1.22 4.46 1.39 3.1 412
Texas Early Grano
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