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Figurel. Measured seed (fruit) morphological traits of Ash
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Table 2. Equations used for computing seed emergence traits

o el abal,
Traits Equation
O e 22 Er=n/Nx100

Emergence rate
R e a8
Emergence speed
OLS jow Ol :SSLe
Mean time to emergence
W3y OLE o 2 Sile

Mean daily emergence

Es=)(ni/ti)

Mte=) (nixti)/Yn

Mde =3 Cpset/T

RIS Lk Sl (Stees s OLE
Coloe o i L&y Slom O35 e sl 0L
Fow el 5 0L e o (O S o3 Gy
e O3 0ke b 5 e Saan 35, 0
A0 Jsder) Csls sy ls pre e Sien O

&

Cou
o Tae gLl 2331 L oS sl 0L Gedos ol s
Wrlee Ll 5 5505 glaerls i
AV dadr) Al e el Wl e O35 5 kS Jb
Lyl d Cod A 59805 glaerls S, sba
3 s e OLES g5 555 Sl esline el
e e St 35 4 4 Selanil Dl
S iAo el 5 Lk =)
Meyer and Carlson, 2001) <ol olio,lil
«Cordazzo, 2002 [Mughal and Thapliyal, 2012
e &Sl S5 4l (Alvaninejad et al., 2010
IG5 05y 5 el Jals &S il (55,5
R 0P e Jool G e Lo < Sl el )

of

o (G541 ) 0 o (slapasLs b
Ak T a8 sl ol bl 4 mls
(O ) il baarls plad 5 (g)ls sne
oy Ol S0l s lie @ (F deas) 5l Ll
e ho)d Gy Sleeiy sl astls jlade o S
Bligy OAd o ke 5 OLE o oo (OAS
s (VL gLl 5o #Ble) sssele L oo o Gheso
Mg 5 e ay ez La sl (ol Jllde o 20y
S SRl L ramen 5 (0l glil 5o #315)
S OMd e Ol Sk G T 5L g
Gl el cpl GlEe G i 5 8L 1
2 Vgl ) s Wl s mele W

L5 e gLl e 315 DL b Sean =k
B e D R e T
Sloarls b Ll ies e i kil
5O e S OAS ew dos Gy Sleeds
b5 658 Lls pme i ddaly &l O s SSle

s gme Sote abaly 5 O e Ol SOle ko



@5z oSl SladSiz 50 SUrS ol sd Gadiee g o) «Sujlsige slagasll b o gldi)l 150

am,y pals des jlis als JJL.:: PLY -‘*—’li& SR (Boulli et al., 2001) el 3l e a5y 5l
vjjb;- J';_'L' 9 LSJ":":’J);' C:..’wl_' U’:'i‘f‘ sQ)‘J} ol 03 4 (Gera et al., 2000) J.‘.'.‘.’j g_}j.b LQJZA}J”:'
.(Korner, 2007) cul & 53 em ool glaaasiia b ys clm Sl Al B

A bl 53 SaaS0ls Hd (65555, Gl atls Glas olzdl ) Sl auslin 5 Luilly 520 =T Jod

Table 3. Analysis of variance and comparing mean (+ standard error) of seed morphological traits of
Ash in the seed sources

P F 2 pobe S M ok gl el
Mahparviz Vezg Sepidar Seed traits
“ L colos
0.009" 327 179.27+3.4° 171.87+3.3b 200.93+3.6° (g o) o ==
Seed area (mm?)
" (= ) ok d
0.008 9.5 28.56+0.36° 30.02+0.4* 30.87+0.34* Feke) o b
Seed length (mm)
- L,z Sl
0.002" 42.4 7.4+0.09° 7.74+0.08° 8.92+0.072 (ﬂé‘:ﬁ) kg S
Max. seed width (mm)
odels 51 01 Jsb i j3 L0 o0
0.001™ 36.8 7.5+0.09° 7.73+0.08° 8.78+0.092 (j:.Ale«sA)
Sw50 (mm)
odels 51 0T Jsb o/ 3,0 o0
0.004™ 5.6 4.9+0.08%° 5.19+0.312 4.66+0.1° (j:.Ale«sA)
Sw 90 (mm)
6}5"_}‘-*\4\ J’m G _).:\;. ool alole
0.005™ 19.6 19.02+0.32° 19.2+0.22° 20.87+0.522 ():AJL:») ol oo Sl
Sw (mm)
$) ails lsa 0
0.002" 218 59.141.2° 59.4+1.6" 66.9+1.5° (05 s o152 035
Weight of 1000 seeds (gr)
**Significant at level 1%. el s s do s K e s
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Table 4. Analysis of variance and comparing mean (+ standard error) of seed emergence traits of Ash
in the seed sources

P F )’;’}jé"“" gf_)} _)\J.:....w u_,)ou\? L;Laupl..:
Mahparviz Vezg Sepidar Germination traits
) Ju HPPR W
0.03* 4.15 82.3+10.4 9057 95+ 52 (4202) 5 Gleedkis
Seed viability (%)
o) Lk DA
0.001"* 412 31.6+1.4° 47.5+4.3 50.8+1.4° (0032) 5 045
Seed emergence (%)
-
0.006™ 50.9 0.45+0.07° 1.940.5° 3.3+0.3° O e =
Emergence speed
Hs s Ol Sl
0.009™* 29.6 32,4440 23,42 4b 14.941.02¢ O s ey Sl
Mean time of emergence
305 Ohd o pobes
0.004" 413 0.47+0.02° 0.7+0.06" 0.76+0.02° a5 0 e S
Mean daily emergence
* significant at level 5%, ™ significant at level 1%. Wl 3 e Ao 5 G a3 *T ho 3 g rha 3 I pme”
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Table 5. The correlation between seed source altitude with morphological and emergence traits seeds

of Ash
ol Kl S CaE s e dao )3 oo ol o
o Qs Sl 03 d 3 CLL’)‘
QLS QA Qs . 2 2
- Weight of ok s e
Mean time of Emergence  Emergence 1000 seeds Seed Seeds Altitude
emergence speed percentage viability area
. _).L Sl
-0.41 !
Seed area
.L HPT U
0.18 -0.96™ IR )
Seed viability
als Sl 035
0.32 0.79 -0.6 Weight of
1000 seeds
QLS e oy
0.4 0.97 0.35 -0.9 Emergence
percentage
B o
0.93" 0.6" 0.9 0.5 0.96" O
Emergence
speed
Ol (Sbe
0.9" 0.8 0.7 -0.8" 0.5 0.94™ O s
Mean time of
emergence
e S
-0.86™ 0.93™ 0.98™ 0.4* 0.97" 0.3 -0.95" “lis, 0Ad
Mean daily
emergence

* significant at level 5%, ™ significant at level 1%.
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Abstract

In reforestation programs knowledge of seed morphological and germination characteristics of tree
species is necessary. This paper aims to investigate the effects of seed source altitude of Fraxinus
rotundifolia subsp. Rotundifolia on morphological properties, viability and germination traits of it seeds.
Thus, the seeds of three natural habitats in Boyer-Ahmad were collected and then, cultivated in a
completely randomized design with three replications. Results indicated that the effects of altitude of
seed source on the morphological traits, viability and germination traits were meaningful. In Sepidar,
Vezg and Mahparviz habitats, the one thousand grain weight of ash seeds were given as 66.9, 59.4 and
59.1 g respectively. Viability of ash seeds in three mentioned habitats was estimated as 95, 90 and
82.3%. The most and least seed germination amounts given as 50.8 and 31.6% were related to Sepidar
and Mahparviz seed origins, respectively. Correlation results have demonstrated that the altitude of seed
source has a negative relationship with more morphological traits, viability, and emergence percent,
whereas it is of a positive and meaningful relationship with mean of time emergence. Generally, research
findings put emphasis on the necessity of considering the altitude of seed source and some traits
including one thousand grain weight and viability in the forestation programs.

Keywords: Boyerahmad, Fraxinus rotundifolia subsp. rotundifolia, Seed emergence, Viability.
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