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Table 1. Calculation equations of germination traits.

Reference Calculated traits Studied traits
(18) OA) GP= n/(Nx100) Germination percent il do
. Relative percent of o .
A = yadl

(18) (A RGP=(GPsi/GPso) x 100 germination 3l ped Lo
1y OY GI=|(tT-ti)nil/N Germination index sl el
(12 OV GE= Mcgr/(N x100) Germination energy Sl o,
(s 0o GS= Y (ni/ti) Germination speed S8l e
(18) (A MGT= ¥ (ni .ti)/ ¥n Mean germination time 3l Ol Sl
@)  ®  KCV=(Ini/Z(niti) x100 KOtOWS'\‘/Lfgg‘:SCiem S S SO
@8 M SV(IS=ISFE’I)>/<IIB/I§an Seed vigor index o ey s

Slaody Slaad Ny b oosy allr glaydy JS slaad N QA YO Lol G 53) odd anilS glaydy slaas N
ol o 53) Galesl slagas S slaws Str Gy ol s 5o) t jasiie Sl ol s e 4l
iz asle J 5k Sl ‘@)Aj\ﬁtjﬁjlméujﬂﬂbﬁ:ﬂ w334l g by dy ren Ao 3 ey SLe MCOT (G55 £

Db i s Gl e s GPsO (S O e a3 S5l Ao GPSI wxais;, Jsb R

N= number of seeds sown (in present study: 25 seeds), n= the total number of germinated seeds
during the germination test, ni= the number of germinated seeds on determined interval (in present
study:every day), t1: the total number of days for test (in present study: 40 days), Mcgr= maximum
cumulative percent germination, ti= the number of days after starting germination, SL= shoot length,
RL= root length, GPsi: germination percent in each drought stress level, GPso: germination percent in
0 bar stress.

1235 ol SPSS (Ver. 17) Si5sle 5 51 eslizal b ol oo 5 525 g, Jdo 5 508
Dposl b baesls 035 b b a3 8 o0 EXCEL Sl 551 eslial U Lalssad o,
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el (Two -Way ANOVA) w6 b 53 bl 42 0sel b e S oy » (LEVENE)
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A5 S esleesl (Dunnett's
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Table 2. Analysis of variance of the effect of pretreatment by SA on germination indices in P.
eldarica seed under drought stress.

Sla e Sl
Mean squares
2 Ol SoLs S R -
s 5540 3l s St bie
- ;54 ;34 5 34 o= Sl e
ol o e o s " Degree of Source varitions
Seed vigor 5SS G G350 (4252 5;«4\)?4 (MAJA) . freedom
index Kotowski Mean Germination ~ Germinatio ~ Germinafi Germ;nan
coefficient ~ germination speed nenergy onindex on (%)
of velocity time (day) (seed/day) (%)
s
8732.55"* 50.25"* 10.7** 15.41** 5083.89"* 1569.91** 5136.93"* 3 T
(Pretreatment)
126781 143127 25.28% 1577 4580.23**  1336% 606314 4 S
(Drought stress)
. S ag
230.65 0.82 94.58 0.63 55.63 101.17 255.25 12 (Pretreatment x drought
stress)
o
497 0.35 0.1 0.003 2.75 0.04 2.02 40
(Error)

sl 2700 50/ JW!CLM):LQJAQ;MQJM‘%JJQWJ

**and * respectively significant of 1 and 5 % of probability
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Figur 2. Variations of relative percent of

germination in pretreated and control seeds
under drought stress.
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Figur 1. Interaction between pretreatment and
drought stress on germination percent.
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Figur 3. Interaction between pretreatment and
drought stress on germination energy.
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Abstract

Background and objectives: The purpose of this study was the effect of seed
pretreatment salicylic acid on germination traits of Pinus eldarica Medw. Seed
under drought stress. In this relations the similar investigations with forest species
is rare.

Materials and methods: The experiments were carried out as factorial based on
completely randomized design with 3 replications. Pretreatments including
combination of 4 levels of salicylic acid (0, 0.5, 1 and 2 mM for 72 hours) was
subjected to 5 levels of drought stress (0, -2, -6, -10 and -14 bar by Polyethylene
glycol 6000). Then the seeds were located in germinator for 40 days at 20°C, 65%
relative humidity and 8/16 hours, dark/high photoperiod.

Results: In all pretreatments, by increasing drought stress, germination percent,
germination index, germination energy, germination speed, kotowski coefficient of
velocity and seed vigor index were reduced and mean germination time increased.
Germination of control seeds was ceased in osmotic potentials >-6 bar, but seed
pretreatment (by all applied concentrations of SA) even up to -14 bar improved
germination percent and other studied traits. The highest germination percent
(88.34%) was observed in pretreatment of 1 mM SA and drought stress of O bar,
and the best germination percent (45.27%) at -14 bar level of drought stress was
related to pretreatment of 1 mM SA.

Conclusion: regarding to application of P. edarica seedlings in plantations and
urban and rural green spaces of arid and semi-arid regions, SA seed pretreatment
can improve its seedling production efficiency in nurseries of these regions.

Keywords: Salicylic acid, Pretreatment, Seed vigor index, Kotowski coefficient of
velocity, Germination energy.
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