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Fig. 1. Interaction between dormancy break treatments and nutrient levels on germination percentage of
Allium hirtifoliom seeds. Means were sliced at each dormancy break treatments. Similar letters indicate no
significant difference at 5% probability level based on LSD Test. The bars indicate standard error for all

treatments.
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Fig. 2. Interaction between dormancy break treatments and nutrient levels on the germination rate of Allium
hirtifoliom seeds. Means were sliced at each dormancy break treatments. Similar letters indicate no
significant difference at 5% probability level based on LSD Test. The bars indicate standard error for all
treatments.
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treatments.



Y

gt oSl (g5l a2 2T 9 595 Dllgus b sy Soonoayy 11y K0 3 (3l Sans 593

_-3’\ 300 7

Be)

2250

% 200

7

s =150

’)}\ %

3£ 100

A

3, 50

Y

) 0

3

¢

Sgdlgw dul
Sulfuric Acid

ab

§e

[I1]

BREORE e

LEILL

33

Sz Sl + S5 gl sl
Sulfuric Acid + Gibberelic Acid

ool 51 S 2 50 LenSils ese )3 (Ts0) Salyz oo B 4y (o) 0o p sdie Blge 5 Dlss s Lo Jlie 31 F JSCS
il 2o )0 O Jlas| o 0 LSD 395 bl Sagoe BB pae Kby mdaw ;o 50 alie By > g 0dd (20 (0 Slg> eSS

sl o JS sl o st glas Sils Lo als

Fig. 4. Mutual effect of dormancy break treatments and nutrient levels Allium hirtifoliom seeds’ time to reach
10% germination. Means were sliced at each dormancy break treatments. Similar letters indicate no
significant difference at 5% probability level based on LSD Test. The bars indicate standard error for all

treatments.

o, Vel Sl fuisen cél alS aals s
ool slable ple 4 Cans gylo gre gl L
by b Gialsn s21eSs pals i) corge
ool cdale il cwly gl sae glis el
ASslagSay wo F Sialer S51eSy als 4 e
O 0 ) EFESs e (s aoyo ¥ el Slig
by eyl

el 1 oolaiul IS jebay sl lis s
oolaiwl pas @ cod 1) Gialer £ 1eSy S o
Slidges b slaydy 0,5 Jlosd 5 sy 250 O |
VOV I PESIIUR 5 PN Y JON- S VR WSIN R 1 SV Y|
S caw 905 Joo bajle 4l 5l e S
ol boas Jyo wo 3 ieSleSy sleasls
Bl Ny Sl SSleS Fe oy Zn sl
slacdale 51 ol Caew 4 1y o] olgs o a5 cuils
OLHBen g Gamilz) oo Cas (gdse dlge (YL
KARRIN

SHES Gz g ool Sldsw oplS
Sl oal ol zolw a5 Sl L oy ol culs

oo oo & clale j5 SO jsalew dunl b oo jlos
Sxe dy a5 by |y Tsp ey (o yieS (59, Sladgu
bl o cdale cpl )0 pwge slayds Sao e (Siaile>
ol olBl s Sl Cese GlalS (P SD)
sladle o ‘5334319_? oy B0 g Ve a4 o,
ool dll com 1 s 4 Yleis! gdke dlge oYL
OHlas 5 Gemils mls b oS cuwlacdale ol o
cdsle cdsllas (Y0 +0)

iiler (S IPSs el
alols JL,{Loﬂ ol e Gialer S1eSG asls
odd aid ¥ lai o Jiailex ao o YO 5 YO o S
PSRk Wil S e azye a5 cul
oolawl jo (Vo Ve (o LSKen g (y552) ol Siails>
Nesdhe Vo9 0 (9) Slalgus oSG 5l5m ol
O Cawd 481 clly sals Lol g oglas
Aoy ey Sialex slls YL slacdale
e ZnSO,  clale poldl boaS g eba
9 Omb Tobe 4 Cund (gl g Dl b Giails



vy

VWA [ gl o jlos [ i Jlw [ 1) jdu sl g5

o)l o yo |y azalS Jobo (p S Voo o Ve
ol plaizl sgs 4
A sy Slilse b anglie o ool s
aoys Vel g il welS b p s
o polaisl 093 @ 1) azalS Job (ntin
09,5 S5 0 b Vo5 VO sleadale L yuzen
VOV R PSR R PR SISV LSRN A E P Y|
Voo Voo cbile oSG98l el 9 S
g ladale plo @ Cans g lo s Dol L ZnSO,
e il Lol il | amalS sk wals 50
Zadls halS &g, axalS Jsb (55, lalgw cbile
Ldoy Vg -/0 Q.ﬂ b oy (iSeop AR
O e bles adS @ Cad (o)l Sre B
Job 25Vl &S5 sbar s S azalS Job il
Sl g ool aoys Vg o0 slacdale o axalS
chle i Gl b oLl ael cas 4 S s
b la,les JS gy 50 092 (2alS Sy, ol Sy

Jus 4 azals Job maldl p 1) 50 o i

ools Gialidl |y Siailer SB1eSy n Sodp al
b‘yo )Jé)).w @y d.]a.m‘jds o..\.w[pl).: GLQ)N ]
Kol b g i Siailex soy glils (lopsd
(Y\? (i g uL..Jon‘) dolwd 6)"“"’"9"5"

SIS0 b S ez sl oo Slaia i
Sl S8 B ad cage Sidler soys
Al 1 ool (IS anlae SO 0l See
S8 liae o 51 eslatul pas a4 s S
Voo oI Gl les pizmen anidy g | Siaile>
55 oo bojles 4yl e Sy sl olyen
(0 JSs)

azals Job
O 5y Sllgw o yedlam sl Sl osliul o
S gohe A Ced glo e ST Ve Lo
YYIEY Giolidl & e g cuiils vali 55 9 ZnSOy4
GBIl 05 dald 4 Cons azalS Job ao)s
oot il alS aalS Jsb (o3, Slila il
69 Sllgw bond L slaydy azalS Job o5

(& JS2) el
2 000
3%) 5 500 -
el
R=
g 400 1 b
Y b
'ﬁu 530 {ed ¢ g
3 5200 {7 :
v 8 ] :
3; § 100 1. -
2E o
@) A\
BRCO0
QO \//‘) //\Q //6% \QQ \//
NVIICENAPONE
VA 49,9
EH
Sulfuric Acid

Sz sl + S y9dlgm ]
Sulfuric Acid + Gibberelic Acid

@ P 2l eSO ol 1S 58 0 Sl e jh Siallsr (SIS p s3ne Slge g SleS LS Lo Jlie S0 JSb
slbos Sl b als .ceol soy0 0 Jlis! mhaw 0 LSD g5l ool S BB pue Sy mhu jo 50 alie By,> 5 0ol

el L S (sl o il

Fig. 5. Mutual effect of dormancy break treatments and nutrient levels on germination uniformity of Allium
hirtifoliom seeds. Means were sliced at each dormancy break treatments. Similar letters indicate no
significant difference at 5% probability level based on LSD Test. The bars indicate standard error for all

treatments.
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Fig. 7. Mutual effect of dormancy break treatments and nutrient levels on vigor index I of Allium hirtifoliom
seeds. Means with similar letters in each level of break dormancy were not significantly different at 5%

probability level, based on the LSD Test.
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Effect of Seed Priming with ZnSO, and FeSO,4 on Dormancy Break
Optimization and Germination Traits of Shallot (4/lium hirtifolium)

Elahe Sadat Hoseinpur Askarian ', Ali Abbasi Surki *", Abdolrazagh Danesh Shahraki’

Extended Abstract

Introduction: In addition to dormancy, seeds of Allium hirtifolium have a weak emergence in the field.
Among methods for improving the efficiency and emergence of seeds, nutritional priming can be considered
for its performance on weak seeds. The presence of micronutrients is one of the factors that may affect the
efficiency of the seeds. Therefore, the aim of this study was to investigate the effect of priming with nutrients
on optimization of dormancy status, germination, and enhancement of shallot seeds for its conservational,
restoration and domestication programs.

Materials and Methods: In order to study effects of nutrients on germination and emergence of Allium
hirtifolium, a CRD factorial experiment was conducted with four replications at Seed Science and
Technology Lab of Shahrekord University in 2015. Two dormancy breaking treatments (sulfuric acid and
sulfuric acid + gibberellic acid) as the first factor and nine nutrition treatments including four levels of ZnSO,
(5, 10, 50 and 100 mM) and four levels of FeSO,4 (0.5, 1, 1.5 and 2%) versus control were compared on
shallot seeds.

Results: The results showed that dormancy breaking treatments, nutrient pretreatment of seeds and their
interaction had significant effects on germination percentage, germination rate, time to reach 10% and 50%
germination, germination uniformity, seedling length and vigor index I at 1% probability level. Sulfuric acid
and FeSO41% increased germination versus control. Application of gibberellic acid affected the behavior of
iron but did not indicate significant effects for zinc. The concentration of 5 mM ZnSQO, increased the rate of
germination, compared with the control but decreased with higher concentrations. The gibberellic acid did
not show any sharp effects on germination rate. Time to reach 50% germination was also affected by FeSO,
0.5% and 1% and lower levels of zinc. Application of gibberellic acid did not show any significant impact on
the germination time reduction, compared with control and increased Ts, in higher concentrations. Although
germination traits were rarely affected by gibberellic acid, seedling length and vigor index were positively
influenced with GA, and the highest seedling length was achieved at 0.5 and 1% of iron and gibberellic acid.

Conclusion: Seed priming with nutrients can improve germination and plant vigur indices. Different
concentrations of iron and zinc showed different impacts on the seeds, which showed interaction with
dormancy breaking methods. Although application of gibberellic acid did not have an effective role in
increasing germination rate and reducing the time to reach 10% and 50% of germination, it enhanced
seedling length and vigor index I, especially for iron.

Keywords: Nutrients, Emergence, Gibberellic acid, Vigor Index, Sulfuric acid

Highlights:

1- Addition of iron and zinc sulfate to shallot seeds whose dormancy was broken with sulfuric acid caused
higher germination rate of 25.54%, compared with the control.

2- Gibberellin compensated for zinc effect in germination and was able to replace it, but had a slight
synergic effect with iron sulfate.

3- Although gibberellin application did not affect germination traits, the seedling length and vigor index
showed a positive response to it.
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