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Article Info ABSTRACT
Article type: Background and Objectives: Olive (Olea europaea L.) seed face two
Full Length Research Paper  problems (physiological and mechanical dormancy) for germination.
Various treatments such as mechanical scraping, chemical scraping and
Article history: cold stratification (\_Net qoo.ling) are useq to accelera_lte seed germination.
Received: 08.30.2021 Concentrated sulfuric acid is used to relieve mechanical dormancy and to
Revised: 09.15.2021 eliminate physiological dormancy, wet cold stratification is used. In the
Accepted: 11.21.2021 present study, in order to eliminate seed dormancy, accelerate germination
and obtain suitable seedlings to produce rootstocks compatible with
climatic conditions of Rudbar city, seeds of Arbequina, Balidi and Mari

Keywords: cultivars were used and cold stratification and sulfuric acid were applied.
Olive varieties, Also, the effect of seed harvest time on germination rate was investigated.
Physiological dormancy,

Priming, Materials and Methods: Seeds were harvested from fruits of olive trees

Stratification cultivars Arbequina, Mari and Balidi at Rudbar Olive Research Station.

The first time of harvest was the stage of full ripening of seeds with
change of olive color from green to yellow (early October) and the second
time of harvest was the stage of full ripening of fruit with change of color
to purple and blackening (late November). All treatment levels (36 levels)
had 4 replications. Experiment as factorial and in the form of completely
randomized design with four replications was performed. Factors included
varieties at three levels (Arbequina, Balidi and Mari), harvest time at two
levels (full seed ripening and full fruit ripening), cold stratification
with the temperature of 6-7 °C at three levels (0, 500 and 1000 h), and
97% concentrated sulfuric acid treatment at two times (0 and 9 h). For
each cultivar, 240 pots in 12 levels (6 levels in the first stage of harvest
and 6 levels in the second stage of harvest) and 20 pots in each level were
used. Totally, 2160 seeds were used for 720 pots for three cultivars.
Germination and growth parameters were measured. The data were
analyzed using SPSS software and their mean was compared using LSD
test at 5% probability level.

Results: Analysis of variance of the data showed that there was
statistically significant difference (P<0.01) between treatments and
measured traits in various cultivars. There was no significant difference
between cold priming and acid priming and sprouted seed number and
plantlet vigour index. The results showed that the combined treatment of
Mari cultivar seed with 9 h of sulfuric acid treatment and 1000 h of
cold stratification treatment induced the highest germination vigority.
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The combined application of cold priming and sulfuric acid in the second
stage of harvest (after full fruit ripening) reduced the number of days to
germination but increased the germination percentage, germination rate,
germination average and seedling vigor index in all cultivars. In all three
cultivars, the highest plantlet dry weight was obtained from the 500 h cold
priming. The highest number of germinated seeds (15 seeds) was obtained
from 9 h of sulfuric acid treatment and 1000 h of cold stratification
treatment. Also, the lowest number of germinated seeds (one seed) was
observed in the treatment without priming with cold and acid (GO together
with S0). Among different olive varieties, Mari variety showed more and
better response to priming that this response was more obvious in second
harvest process.

Conclusion: The production of more and stronger olive seedlings is
important for the development of olive gardens in the olive-growing
provinces of the country economically, ecologically and to prevent soil
erosion, especially in sloping lands. In this study, an effective solution to
increase the germination index of olive seeds was presented. Among the
different olive cultivars used, Mari cultivar showed more and better
response to priming, which was more evident in the second harvest.
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Table 1. Geoghraphic and climate characteristics of Roudbar city.
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Fig. 1. Fruit of cultivars used in the present study. A: Arbequina, B: Mari, and C: Balidi.
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Table 2. Type and characteristics of used olive varieties in the present research.
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Table 3. Physico-chemical analysis of pots soil.
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based on LSD test
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Means with the same letters on each column have not significantly different at the probably level of 5%
based on LSD test
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Means with the same letters on each column have not significantly different at the probably level of 5%
based on LSD test
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Means with the same letters on each column have not significantly different at the probably level of 5%
based on LSD test

(2l Ol Sde Il LSOOl W35 s
sl mln s D3 R el S
Sh YOY) Jialer S e GYees
sty 5 sole @B, 5o 3l QLT (s 53 0234l
il e i B0 gl ol
L Gas o3 el 5ds YAY 5 YN0 L s ja)
Shr im0 GV v lesus il 555 S
(il Lo o S e o 53 NGIIER g
boolen GO v e ol o ST o)
pde Lol d s A a el s 4 el bl
GOr+ o el b STl 35 5 Al b il
(A JK8) sl Olas |y sl o S R
55 S Al ez 5l LS, S e 50 Ol e
il i SR L s ) el (S T
05 Ay S g bl (V) b e )5
ORI amalS Al 5 L Sl e O

51 Sl Al Olsn (o dad e

YoF

Ol Waesls pilsly 4 s @Lﬁ P STt P G
oy Siasl 5 Al Kl o3l 1 &S 5l
x@ilsﬁ«bfdfw&u;a;l)wbﬁd;-f
VSJXQML\;J{ > 6 O rSJxl.Aﬁ gﬁ.ﬁ\f
Sz % Lo o Sl 5 el Kol o X 053
el mhaw 5o G3aler o 5 o35 X el
0 Jlex| éa.ﬂ 05 il Ol s Aoy SO
S u,{.L:A awslie (Y Jsdz) 59 Sl pme Ao
Cals poade e aS sl LA il a6 L
Solsgmn S5 dol Sl A e Cd o
sk Ll 5 L Li;‘?.“‘l\ﬁ: OepeR s
anslie sl I8l Sialer e (g5l3 sne
x@\@\ﬁxuﬂ&?ﬂ\ﬂ&m;l&ﬁp
03 &S sl Ol Gl e D5 6
S8l S S e el bl pde Ll
Gorr by ("3\4"4 3 Gay od en3al e 506 V/YY)

‘M‘bﬁ\ﬂ@‘ﬁ)bh]@bb&)?&)}b



Ol o g (RgSoxd Sl 0 LS, [ o Sy yagus e g (stlo pus iy addld oo U

e VL0 s (A Wl ces o sl
st i G T e asle e 1S e
b Slas (V) 3 Ogns sh S w35 ¢l
0L Y o ol a5 S Al b
D U P GOV PPt PPN CEN VPP I S | W

3 O Ol s s 0 JalS A O, Ol
Froim s DS O a3 Ll e lS e
ok 5SH w8 Gl Lbes e gl 2 D)
(_gLM.iS}a sk L;Lnﬂ @lﬁ OF) o
B e TR S LIPS P
J Sl 5l e SUsS 35 055 ok e

Oy S 4 gloyw sled 5,08 5 esme 04,

mG0 mG500 @Gl100

4
= a
i, ,g 35 “ ©
3 b 3 ab ab
[ \ m
3 § 25 b
D2
D% 2
3 =
A I ol ¢
LY} cde
2z 1 cdef
3% cdef
£ 05 of H defcdef cdef
f |:| f I f
o L HE [ ,
il Sk gk JS"J‘ J-‘J‘ Sl
Arbequina Balidi Mari Arbequina Balidi Mari
S 3 gen el O3k Syl e Sl bl &
T 5

05 30 % el mal % Lo Sl

Cold priming = acid priming x olive variety

‘;JM‘? g V';’X -\:.w‘ sﬁﬁ‘ﬁ: X Le,w &-_w.;‘ﬁ, &&n;' &:QL:G 4...a_l.3.a—‘\ JS.«’B
L3 oo LSD 05031 hsy 4 heo s gy il i 3 s gne SN MU bl o S ke Sy glyls O gt 2 53 65 gl Kile
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Means with the same letters on each column have not significantly different at the probably level of 5%
based on LSD test

Sy ol e IO bl Ll ST
5 oy Sl ol Dl Sl s lis IS
G\"' )Ga" &Ldjw v.:‘ﬂﬁtsb\b g)L\L.s -/L:.u-’l
awslie sls Aul5sl ) Siailsr awgte (ghls sme
X Lo o Sag) xSl s e blize il S0l
daszds\sou@)d\ﬁb_ﬂyﬂgﬁj&)

ol Bl ol pae sk 4 Sialsr b ol e

yov

OLEs aesls uilsly 4 s ol 1 5540 2 b g0
J:\juﬂ&ﬁ'“‘l‘ﬁ ‘Jﬁ*ﬂ‘&'&""l‘ﬁ QJL.«:JS\AS)‘J
wfjg)xwl@\ﬁxwlsjwﬂcv})
.la...uj;'ﬁ B ‘Vj) X Lﬁjw &T‘.Q-l‘ﬂ X QJ\JJ.'
34l pme M)JOJLQ::JC]@M): vjjx.x.:wl
S sl ol el ol A wi,l,:a aolis (Y Jya>)



VFeY Y b)w Ja 8,93 ‘ub‘-ﬁf ..\5.’93 dlhuu.hg}' Q).M.u

34 Jsj" G' }GO" @MG\"' J’:JLE"L.‘.'L
Goe» ri‘ff}f. <ol (.3) BERgW de'.;u Lg)L»T
Sl bsie gl Ses by 504 o

O U8 sl glas 5L

03

0.25
abed

0.2 abed abed
0.15
0.1

0.05 d

abc

I B T
53l sdalie GYevr Sle VJ“‘J'"I BRSPS
Sl 0 0523 oLl (2S5 pss ol al> o
e oSl 63 534S sk 4 e slise b
S 3y 6l Bl Ghees 5 GO

r.;‘) DL M‘b 6)‘)6,&.6 (.SJSJ" G' 4 g:M.w.v Lol

BG0 mG500 mGL000

Gas o2 de)0) F) g b s
Average of seed germination (% per day)

)]

Arbequina

(Jg) aom )
Balidi
(First step)

Mari

abed abced
tETI_II |
] sk

sk
(r;a o 2)
Balidi
(Second step)

sl

oSl

Arbequina

Mari

Q,;:j‘,j_,x '.'_....‘-l:ﬁd:-thr.&._g_lx

Cold priming x harvest process x olive variety

.J.:\g d}ﬁl}’: kmjﬂﬁrjjx C,.&‘Aﬁ Ala}ax Lﬂfﬂ @‘ﬁ J:\.E;'.a;‘ (ﬂ{;lﬁ" dglio =\ JSJ:
L3l o LSD 0g031 hsy 4 deo)s gy Jleil o 3 s ine S MU bl o S ke By gl D g o 53 45l Kile
Fig. 10. Mean comparison of the interaction effect of cold priming x harvest process x variety on average
of seed germination.

Means with the same letters on each column have not significantly different at the probably level of 5%
based on LSD test
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Fig. 11. Mean comparison of the interaction effect of harvest process x acid priming x variety on average
of seed germination.

Means with the same letters on each column have not significantly different at the probably level of 5%
based on LSD test
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Fig. 12. Mean comparison of the interaction effect of cold priming x acid priming x variety on average
of seed germination.

Means with the same letters on each column have not significantly different at the probably level of 5%
based on LSD test
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Fig. 13. Mean comparison of the interaction effect of acid priming x variety on plantlet vigor index.

Means with the same letters on each column have not significantly different at the probably level of 5%
based on LSD test
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Fig. 14. Mean comparison of the interaction effect of cold priming x harvest process x variety on plantlet vigor index.

Means with the same letters on each column have not significantly different at the probably level of 5%
based on LSD test
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