10.22092/ijfpr.2017.113872 :(DOI) Jlumys aclic Dl g s Jim Slihos imsy — Lale walilas

(\Y47) FPV=FVY amio F ol YO Wl

By sbows 9 9y SB S 29 » (Fraxinusexcalsior L.) &9 S & S5 4Y k) 1

TRV RV CIPAS N EEWESAI  E0 0 XU ISR SPURWHIA UV N OSSR
Sl o sl b rlie 5 (535518 e s8etils s e sl s o S 03,8 il i S o s sk 5 =
SMM797@yah00.com : ;5 ;S
Sl 5 s ot oy s aliss e 5 o i St ol -
Sl s e o o8l oy pske 5 e e saSCasls leils -
Sl b sl b e (630518 e oSiils s b pelie suSsls wslind ¥
Sl sl sl b e s (630518 ke oSils s b golis sSls bl —0

AP/ V/Y0 5 p ks @_)\: A8/-0/+\ el s @,)\5

oS
Sl omass cnl 5o sd e eslizad (Fraxinus excelsior L.) oy Ld olss casle gl slos zul S 4 5w 184N
Sl ok 5l e Cagby Bis cgm) Cob e anle s dless 5 LSS os clud bsas W bl Sl sl s
S olio 5l & e r\’;-?‘ S A s S Skl 4 s 5 ola LS CJL’ B s LS8 e b (G54l
G 5 ey b (35055 oS ) S et Slasia 5 (3565 5 g6ty wile S sll) e s AL
Aol \OV/EY ufuha) Aless s Gk Sl 4 by e Jlg [,S‘JI AS ol plas cb s g s ot 50 (05958 & cn S
Jlasi 53 o ozt 25 (me s o Alol #AV/PY oSbe) A Sles b cbdlg s 5l i @ols gme 5 5ba (g 5 0o
c‘ﬂ« 5 S SKas oy ke Job WSS a3y ‘Cb gl ‘CU oy ) oo 5l o8Nl s
I oS sbaiie o s i Al OISAY Sl o ol e 5 casls 3pm lsgae Ml oS S o st
SIS Slas Lo 5 sls ol (I8 AY [l 55 o olasime O] ol LB (055 55 & oS Cad 5 i el
sz Sae & b e anle s 55 05 Hd Dles L g W S ols plas aps ol s IS sba g ran dleys
4 osbe anle ey 53 oy Lk Dles o) plldly 53 oy S S M sl ss e slgiin ol pl el ol
Db el Jl g5 e

wosb e anls (G50l (UK Gd Sl el el

sl (Marvi Mohajer, 2006) caul 5 4y amis doddio
5 Sl st sl e Jdaa \.mJi.:q- o) s Jls 39> ga 6\.a>)\.aT A ol 6\-‘%}{3-’: cku

D2 ke bl 5o b Ol a pas Jolee &S (FAO, 2011) szl o LS VV/-VO/- - -
L oolsie 5 05t o bl uzay UaJ.{;;, o) amw g Ooehee Yo o) iy 8 by S8 L;LAJ.{;;- ol ) e
s S r\.).é\ \.nsJi;q- sl 4 s GJ\S;K\:-’.' Sles r\:;ﬂ 6\'”‘6?513 <l u"“\"f b S & bl oSl Jle



s 90 6“}23 205 bk gl e ol S

Levesque:) 55 mwd L Gosler Joe olsie
able 5 sl wiy (Tremblay et al., 2015
Lo 0590 S 4 5L L Olos 0)50 CaSls (gl ims
Fort Ay 05 el ol 5L S5 b s Wl
4wy (Lang, 1985; Zhou et al., 2015) s sal s
590 e &L 0 e &S 058 e el 0y 0 S
350 JsSse pom Sl 4 B 400 4 Jlg Jlsl
il 85 500 e g 0358 9o\l O 50 o] s S
sl 455 cpl (Anonymous, 2001) si aalss ol s
ssbar ol 3 e aas el Sl G ssas 4 g e
Lo il 2106 Laulsl 51 apledlg 5o L nl J e
53 dgd g a8 s 3 Jl ans s bl 51 s o
s,k Siale K cwl Sae aianl Llol cals
bl ol Jobay i) sl o)5s paas oS ey o5
(S ,sba (Espahbodi & Khorankeh, 2013) » .
boboe Olor g 2 cuSs gl 0w I8N
5 KNS « SSdm8) SKSdm i sl
Baskin & ) cul oas slgtin (K55 5855 5
Mg o) &S amse olsi gl s, (Baskin, 2014
5 wosler Ko od Olsa caSs iy S e ra
Maet) 5,0 cikime s S 5o o b esle i)
S ogs My Sole ol 5l omees L@, 2016
by S 0os S o Sy s s Shee b e
oS S i Jeiln Jsa il ol ol cols
rols s el Mg Gt 5065 Dl (s
Hazara & ) s lay pezs S50 Gt et
Tripathi, 1986; Tabari & Y osef-zadeh, 2005; Zhu
5 S el laasie ) 3l (et al., 2008
oS obls 5 caS samsplas b hile 51 S plpea
23 8\ E s 200 B cal 03 sad A
SN 2g; 55 amlie a5 ool gl ol 5 Gas
4 ary Loy e Ld Al o 5 LS s e
st b sy ol 5 Jols cbdly iy s S
sly sl L cadsh sbdlg ad g ol 5otk

7N

51 .(Dehbandi & Mohammadnezhad Kiasari, 2000 )
s el 28 b, S i it g 3 85 b el
sbdlg s cwl cule cbdlg cals 5 Wy
0o adsl el e 5 o cals ) Jlal
Subramanian ) 5,15 sl Cwedl g Sleassy 5 1 izl
et al., 1995; Connell & Green, 2000; Barton et al.,
s bl sm 3l s ez LI Lulll , (2016
2 s dres 5 sl ol 45 5508 ool sl &l
o daa g i aal 53 )b D13 ol by as )
b B o (e s Lol wnns) ool ollas
Je 0 LT 5 LS N0/ spue s S
3ysl Aol VAR oo /ee 5L s, JKis s S
S 31 5ot S I ad 5 olbas ool 53l
Anonymous, ) sls L3 cudsl 5 SanSols
(2016
S S e 65 FY Juls SamiSols i
o o) $Ba S s 5l Sl o S 53 s
s Mew,s  la,S (Fraxinus excelsior L.) o
oals a4 &S (Thomas, 2016) el sicusb,
able anuy dJ\SJii-’.- Slrooleed 20l b G
i 85 ol el 03 am g 3500 558 Jlei S
oS Jhs gy Jg Wy IS ae,s 00 3
Osdes Vo ssae AV ST (QedS 5 S plha50)
Anonymous, ) cul ssls jolail 5saa sl o Aol
.(2001
2o Shaee i oS Sl age laats) 51 S
2 S ek Bl s cwst Gblls e
Gl 5y iz sl o se5] S e W) Lpledly
il Cenl 3 LS Gl s oy I Ay Gl S
2 L esY ol wl pledly oYt 5 obL IS
B) 6)\5J§~'~>: sbal p gl &S @.\-ﬁ‘b}g PETRESPY
Sles il 3l el s i Ko Syt
s A sl b Ol 4 s L L
Lol pll b &S s (ol il (o180



554

Aol slaw 5 (sl Lisw) (om0 e SO 4 gaiaalas s
ol (23 (250) (g e e S§ Aseiaad 2 50 U
sLdlg ol a4 by oS Syl Lise s Seslal o
5y St o e e Ko N i
DSk Gl 3l eslindd L S gl 5 £ gl b
i S Sl 55 comtmen s Sl wige
osba J§ b e e K dsaianks o J51s 3 60
laaaiis e 5 (Joetal., 2016) Ll sslas
4o s 5 s Selul b glassae (Jol i
23565 ol S5 IS phe oS olaw sy, dsb el
d@ dons Gho &) S e iy, Sas 5 5
Sas o35 4 oS S phae cond) S o gt
SN = Sy e, & Lj oS des LS b,
a S 0is i sl 2o 4 S oda LB e
pomieb o8s 5l eslind b Sy el 5 JlnS 2,
i g Sl sl
Lasls Judow 5 4 2

anle Sl o 5o o slasd aeen cnl o
(a2le V) dless 5 (aale ) S, b e At
A s pldl ol Ll s a5 as esls )3
Hassanvand ) <5 8 )l 5 aalllas 3,50 sl JulS - b
Sl 5l besls Jlow 5 455 sl (et @l 2015
pm5] 5l oolizal b Waasls 535 Jle s .t aslizu] SPSSyg
5 eslizad b b ully (Ken 5 G pam =35 S 5al S
2l Sl Gl A e 0 0]
o ol Jaea t 5050 5) addlas 5550 b ke

2% 05 B oS5 S sl plas Jara t o503 el

S odole ¥ Y0 ol oS 5l Gpueks
2 Aol VOV/EY B &ke b dlegs Sl b oy s,
Sl (P < /e N = =YY ols pme sbay e
05 sl 5l Kpaiaads a s sas oles sl )
Sy e e Aol FV/EY Sk L LS Sles b

L gy 9 dlgo
A.JLL.G bJ}ﬁ A.EEA

R 5 Csr oS0 Wb pldly Ly G
VY colus 4 ol gl g Csim o @l ok
Jsb b os e VY b dﬂu B f_ub\ Lok
YWY Wi (oe s OF0 8T YT Ll as
ol sles a8 5 YV ki slos iy s bl YE°
oo SL s wibie ol ol S e 4, Y/A
(azs YY) cde daos A) o)y Olasas | GKA;.
(A/Y pPM) i YV ppM) ks (as)s YY) s
Sl S daoss +/F8) I sk (aoys /YY) I on S
2oy 5 (+/2Y) SSU colan (s s V/A) S
gl odlg cnl 5o cwd (hsss Y9) o5h gl
osba oledlg pl 0 58 5 S o e sS
V/Ye oo s a0 =Veo Jsb o e S olal Jgane
Olsea LO S cped 5 oo baydy <28 6l ) -
b Sl ealinal 3,50 i cnl 5o WLk CaslS
G5 U0
VYAY/0/Y0 W \YAY/O/YY gl 5o o slasdy
3 LS)JTC“".' 5553 g ol b ey 53 leams adhaite )
S 53 ole 7)) WleiSG Sl el ) e g s
S 5 Gl S sl anss o) slos 3 b e als
A0 = Glos 5o b anle iy 520l VY)Wl
i ek Goklem Sl e das s (o) Kl
55 als, Soson 2l s ol Bl w e bl
el sl it ose 4V JNY sl 51 L] el
o S ol lasdy) aons Ae eyl a4l b
sae Vo s axlS oy S5 5 G M ol
2 s 05 SLOS Ol s e e 2
ol ks 5l S a5l o S5 an el

e Sl ol Lo S a sk s 5 (05 il g sama )
bl ol &jpon e e K Ased Sl
slaasin ¢ Soslul (4 paiands s foazmard) A

LAJ\.@ JS.:\J.’J u:;‘égjs 03 b O%\ 22 s S



s 90 6“;{%3 205 bk gl e ol S

4’“"”}3 )\'“"J \" 02 6Lﬁd\.€a DL LﬁuT )\.a\ié 9 I s live
(O ) o5 Al Dl b oy gladle 5l s

sV

Sy wgeiald 253 3mse SLlE IS Gl oz
S 5] ks 48 Sl gl s e
gl 5 b gl gl B B ol

03 BB (st sy sl eite gl Jian t o 50 5T Az =\ s

S s GN8N Sl Ao s GN8N s Gl sma t Cao
./YyP ./YV3 o/ OFF —0/fY (o ol) iy s
AP Al cfeNFE V/AA (osle) gl
v/ VY /552 KR \Y/EY (esle) b gl
/ey \E/AN ofeo HE \Y/YY (rosl) JS plis|

B Jels Sl e syge s g LSy ol aY
S ol (Sas oS I o o Sas S 0l oAk
WS s I S St w55 oS S JS e
Sl snn SE] 35 55 4 op S alaly 5 S 0558

(Y Joas) ass sunli

gl s, Job Slio s 5 50 Slio o

5 aoss A liabl i s S Pl b B b
ol 5 S ooyt phe (Sis S, 05 Olio
L Gobsisine Sl as s 40 pliedl phae 55 S,
Sead My sbdle e ol e 5 wob pla
Soeas Wy sladle 5l mae Al ool8aY

e (Bl L3 0ad (58051l sl e ol s t o505 T amt - ¥ Jo

A 5 BN s Allss 5w 84N Sl Solssne t Cdo
Y-/0V° Yr/ovd o] ¥E AT (o W) 2y, Jsb
s VYR LA™ /YA (r5) 5 a2y 055
Yatas Yirs TR /BN () 5 Sas6l s
Y/na2 v/452 AT —\/¥4 (¢S5 5 S ods
/488 \74% /5y -/0) (¢5) 5o\ IS 035
- /Y0 -/rof? 2788 —e/ex (05 Ses aze; 035
- /yr? e /A - /XF () Sax S5 8l 555
\/ry? v/ o/oY* —Y/AY () Sas S, 035
v/ 43 YA A /ARY™S S/YAY S slas
\8/A% \8/0° /"™ —./0v (e 5L o8 Sy IS o
\vs/£8 AWANAR ./ AN Sis o355
Y2 Y/Av3 sk -/vs S o yaia pan
5/%5P 4/v¥2 e YAY I s
/\558 AN - /AVA™ —Y/\V 520 8) S s
Vv/or? V/$F2 L/vEns —\/Y# (A 530 8) S s 8
itk /AR Wadithd — /A 059 4 oS alal
/YA Wilae SV — /YA (ad 00 0 8) S ety

B " 00,53 40 o) CL.., 53 Jls g ® 0o, 44 oluabl CE.N 03 Jls g *



YN

(8 oYl asle ol (S5 s b socdle 5
b b tmad 5 i 205 55 S 2108 ol e
aal; oS 5 Shas by ooy J‘A—fﬁb oS (6
Hazara & Tripathi, 1986; Tabari & ) »,l5  esdiew
«rl 2 (Yosef-zade, 2005; Kebeish et al., 2007
e 05 Lok dligs IS4 & 08 5 s ol e
s e I Susl s e o Shas 35 4

s ol LJlg S st S S35 s @l
M8 Sl e o p-w\w e chble Lis oS
Sl G pze ol Sl cizls (Ol pme D
5l 28 oS e sl slaan] 3 Pl Lo o B
S ams e ol @Lu ss .~ J(Khavazi et al., 2005)
ol el wfon bl S el Sbaasis
SR B MR U i EUNCN [ AT |V
ot Gloss aan] b sl cow yery oy cls
(Messier et al., 2009) 3,5 | 3

4azg b aSob plas ey ool s (IS ssba
S Sl Jols oy Gdlg sy leaasis a5
WlacSe I8 Sl 4 s Alags 5 o I8RY
s apledly 5o 45 ol I i My sk
el Jl 53 Sde a4 Osb e anle iy 53 05 50 Sles

..)}.2

~ 8ol
e e A .,\.:J\éda r)Y d9> Q\S/.)J)KJ

st 9 ‘;é))\.év J':SJ ‘LSJ"W\ \.b).xw w.a\.:.ed ¢ ;\.44)’ o5
a o sl Gl s e Gl s Sl

References

- Anonymous, 2001. Sapling production of
governmental and private nurseries. Annual
Report, Published by Forests, Range and
Watersheds Management Organization,
Afforestation, Parks and Forest Reserves
Office, Chalus, 10p (In Persian).

Gl Sns amlis 5 wop sshia sy o
S I8Y 5l Jols bl plas 5 o)
S s e Ol mlie 5y el ol gy oy dless
S 4 e i S5l 038 00,5 b ool
(ol 258 (2SS b S ) Hls 53 oAl
S s e (8315 lem 2 Old & e 18 AY
Thomas, ) 5515 i A 0aS Ko b oiylasl L5
sba S ol 8 aY Gl Gse (e (2016
& e g ol Sde glels 5 el Oyl Gl
ssde pldlg 5o 655 o1 Gbdlg s s Shes 5o
VOV/EV) Alss (550N 48 sls ot iasy ol gl
Sl b6 5sba oy S (e 55 Jg Al
SIBAY & o bl Gale RIE 4
b e ) 2 (e e 50 I Aol PY/FV) S,
23 88 ol GlISaY Jsane ol Gse Sl 4 ax g
Mossadegh, ) cwl J K 58 Jhs slagldlg
BB ol e sl caanl 5l Ly (2008
3yt bplidly bl daade
s Slasia o 5l aSob olis iy cpl wls
b B s, Job sl S5y eas oS5l
P aia w5 S Sas o35 (S gl b gl
Ay I8N Sl 5l ol blls s 55 S,
g Ay w8 Sl ) e Sl g b
e g i b DLl 5o wlg e azu, Job 2l 3l
aaulya sl ol s.j el sl glas, Wb,
Craine, ) b dless les s bl oS5 o i
Saanie sy i 4 oliie blil ol 5 (2006
a8 okl 5 IS gl s gl gl pb s s s
Role @omin & 55 S, pogabe phe oon i
Sl 5ol plS 5 Shae 55 4453 4 35 o
s Al Ll Gl e dlgs GN8Nl
o 4 a3 L5 mlis 5+ (Panahi et al., 2002)

2 8 Cul bt e dendl S o paia



s 90 6“}23 205 bk gl e ol S

seedling age on growth and vyield at
transplanting of sorghum (Sorghum bicolor L.
Moench). Korean Journal of Crop Science,

61(1): 50-56.

- Kebeish, R., Niessen, M., Thiruveedhi, K., Bari,

R., Hirsch, H.J., Rosenkranz, R., Stabler,
N., Schonfeld, B., Kreuzaler, F.
and Peterhdnsel, C., 2007. Chloroplastic
photorespiratory bypass increases

photosynthesis and biomass
Arabidopsis thaliana. Natural
25(5): 593-9.

production in
Biotechnology,

- Khan, A.A., 1971. Cytokinins permissive role in

seed germination. Science, 171: 853-859.

- Khavazi, K., Asadi Rahmani, H. and Malakooti,

M.J., 2005. Necessary for industrial production
of biological fertilizers in the country. Sana
Publications, Tehran, pp. 68-69 (In Persian).

- Lang, G.A., 1985. Dormancy: A new universa

terminology, Horticultural Science, 22: 817-
820.

- Levesque-Tremblay, G., Miller, K., Mansfield,

S.D. and Haughn, G.W., 2015. Highly methyl
esterified seeds is a pectin methyl esterase
involved in embryo development. Plant
physiology, 167(3): 725-737.

Marvi Mohger, M.R., 2006. Silviculture.
University of Tehran Press, Tehran, 388p (In
Persian).

- Ma, Q.Y., Chen, L., Hou, J,, Liu, H.L. and Li,

S.X., 2016. Seed viahility tests for Acer pictum
and A. rubrum. European Journa of
Horticultural Science, 81(1): 44-48.

- Messier, C., Tittler, R., Knee Shaw, D.D.,

Gelhans, N., Paquette, A. and Berninger, K.,
2009. TRIAD Zoning in Quebec: Experiences
and results after 5 years. The Forestry
Chronicle, 85(6): 885-896.

- Mossadegh, A., 2008. Afforestation and Forest

Nursery. University of Tehran Press, Tehran,
516p (In Persian).

Panahi, B., Esmailpoor, A., Farbod, F,,
M oazenpoorkermani, M. and Farivarmahin, H.,
2002. Pistachio guide (plant and harvest).
Published by Agricultural Research and
Education Organization, 149p (In Persian).
Subramanian, K.N., Manda, A.K. and
Nicodemus, A., 1995. Genetic variability and
character association in Eucalyptus grandis.
Annals of Forestry, 3(2): 134-137.

7YY

Anonymous, 2016. Statistics of 10-year old
(2006-2015) saplings. Published by Forests,
Range and  Watersheds  Management
Organization, Afforestation, Parks and Forest
Reserves Office, Chalus (In Persian).

Barton, M.L., Medel, 1.D., Johnston, K.K. and
Whitcraft, C.R., 2016. Seed collection and
germination strategies for common wetland and
coastal sage scrub species in southern
Cdifornia. Bulletin of Southern California

Academy of Sciences, 115(1): 41-71.

Baskin, C.C. and Baskin, JM., 2014. Seeds:
Ecology, Biogeography, and Evolution of
Dormancy and Germination. Second edition,
Elsevier/Academic Press, San Diego, 666p.

Craine, J.M., 2006. Competition for nutrients and
optimal root allocation. Plant and Soil, 285(1):
171-185.

Connell, JH. and Green, P.T., 2000. Seedling
dynamics over thirty-two years in a Tropica
rain forest tree. Ecology, 81(2): 568-584
Dehbandi, A. and Mohammadnezhad Kiasari,
Sh., 2000. A preliminary study of Cedrus
deodara planting stand in Pasand Research
Station. Journal of Agricultural Science and
Natural Resources, 8(1): 39-49.

Espahbodi, K. and Khorankeh, S., 2013. Effect of
planting date and seedling cover on seed
germination of mountain ash (Fraxinus
excelsior L.) and decrease of spring late cold
damage. Iranian Journal of Forest and Poplar
Research, 21(1): 109-129 (In Persian).

FAO, 2011. State of the World Forest. Food and
Agriculture Organization of the United Nations,
Rome, 163p.

Hazara, C.R. and Tripathi, S.B., 1986. Soil
properties, micro meteorological parameters,
forage yield and phosphorus uptake of berseem
as influenced by phosphorus application under
agroforestry system of production. Journa of
Agronomy and Crop Science, 156: 145-152.

Hassanvand, Sh., Etemad, V., Namiranian, M.,
Attar, P. and Aftabtalab, N., 2015. Influence of
source variation on biomass and survival of
Caucasian oak (Quercus macranthera) in
Kentia nursery in north of Tehran. Journa of
Forest and Wood Products (Iranian Journal of
Natural Resources), 68(1): 99-106 (In Persian).

Jo, SM., Jung, K.Y., Kang, H.W., Choi, Y.D.,
Lee, JS. and Jeon, SH., 2016. Effect of



1441

of the cold desert annual Isatis violascens
(Brassicaceae): two levels of physiological
dormancy and role of the pericarp. PLOS ONE,
10(10): 1-16.

- Zhu, X.G., Long, S.P. and Ort, D.R., 2008. What

is the maximum efficiency with which
photosynthesis can convert solar energy into
biomass? Current Opinion in Biotechnology,
19(2): 153-159.

- Tabari, M. and Y osef-Zadeh, H., 2005. Influence
of source variation on early growth and biomass
of Acer velutinum Boiss. In north of Iran.
Pajouhesh & Sazandegi, 73(3): 189-194 (In
Persian).

- Thomas, P.A., 2016. Biologica flora of the
British Idles. Fraxinus excelsior. Journal of
Ecology, 104(4): 1158-1209.

- Zhou, Y.M., Lu, J.J., Tan, D.Y ., Baskin, C.C. and
Baskin, JM., 2015. Seed germination ecology



Iranian Journal of Forest and Poplar Research Val. 25 No. 4, 2018 674

Effect of duration of stratification on growth and chemical propertiesof Ash
(Fraxinusexcelsior L.)

SM. Moslemi ™, SM. Hosseini %, S.Gh. Jalali ®, H. Jalilvand * and H. Asadi ®
1'- Corresponding author, Education Expert, Faculty of Natural Resources, Sari Agricultural Sciences and Natural
Resources University, Sari, Iran. E-mail: smm797@yahoo.com
2- Prof., Faculty of Natural Resources and Marine Sciences, Tarbiat Modares University, Noor, Iran
3- Associate Prof., Faculty of Natural Resources and Marine sciences, Tarbiat Modares University, Noor, Iran
4- Prof., Faculty of Natural Resources, Sari Agricultural Sciences and Natural Resources University, Sari, Iran
5- Assistant Prof., Faculty of Natural Resources, Sari Agricultural Sciences and Natural Resources University, Sari, Iran

Received: 23.07.2017 Accepted: 17.10.2017

Abstract

Cold dtratification is widely used to break dormancy of ash (Fraxinus excelsior L.)
seeds. In this study, two groups of seedlings produced by two treatments of ash seeds,
one and two-years cold stratification of seeds were investigated with three replications
in a completely randomized design in samples of one m? per plot. Some quantitative
characteristics of seedlings including collar diameter, leaf area, stem length, root length,
crown height and its biomass and leaves chemical characteristics including organic
carbon, nitrogen, phosphorus, potassium and relationship between carbon to nitrogen
are examined. The results showed that seedlings density from the two-years old seeds
(average of 157.67 seedlings per m?) was significantly higher than that of one-year
treatment seeds (average of 61.67 seedlings per m?). Also significant difference between
two stratification treatments was recognized for collar diameter, crown diameter, crown
height, total height, root length and leaf area index; which were higher values in two
years cold stratification treatment. Among the chemical characteristics of leaves, only
potassium content showed significant difference which was higher in the two years
cold stratification treatment. In general, we conclude that cold stratification on seed of
ash for two years ensure the successful production of ash seedlingsin nurseries.

Keywor ds. Afforestation, germination, seed treatment, wet sand.



