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O ABSTRACT 0O

The research was carried out 2020 and 2021 at the nursery of Tishreen University and the
laboratories of the Faculty of Agriculture to study the effect of stratification and soaking
with gibberellic acid, on extracting the embryos of seeds of the "Golden delicious” cultivar
from their dormancy phase, and on increasing their germination rate. The results showed
the following:

*The wet cold stratification at a temperature of (5 + 2 C) for 60 days after soaking in a
solution of gibberellic acid at a concentration of 250 and 500 ppm for 24 hours led to an
increase in the percentage of germination of seeds of the apple variety “Golden Delicious”
from 7.78% in the control seeds to 94.45% and 92.23%, respectively, as an average for the
two years of study, with no significant difference between them. The stratification
treatment for 60 days before planting and the stratification treatment for 45 days after
soaking with gibberellic acid at a concentration of 500 ppm for 24 hours gave a
germination rate of 86.67% for each, followed by the stratification treatment for 90 days
with a germination rate of 83.33% without a significant difference between these treatments.

* Wet cold stratification treatment at a temperature of (5 £ 2 °C) for 60 days after soaking
in gibberellic acid solution at a concentration of 250 ppm for 24 hours outperformed
significantly the other of the treatments except of soaking treatment at a concentration of
500 ppm and then stratification for 60 days before planting.

Keywords:Stratification-Apples- germination of seeds — Scarification-GA3 - "Golden
Delicious"- Dormancy breakage

* Professor in the Department of Horticulture - Faculty of Agriculture - Tishreen University - Lattakia - Syria.
Email: georges.makhoul@tishreen.edu.sy

**Assistant Professor in the Department of Horticulture - Faculty of Agriculture - Tishreen University - Lattakia -
Syria.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
23


mailto:georges.makhoul@tishreen.edu.sy

Tishreen University Journal. Bio. Sciences Series @ 2022 (6) 2x2l) (44) alaal) dua gl alall . 0380 daals dlaa

S updilis Galge” Ul Chia edy i) (B il (Rany abilly kil Aples G

Jsde s 22

**&__lﬁ.l g__aLU .9

(2022 / 11/ 7 b Ll 36 2022 /9 / 11 glay) b

O uedle

Oo IS0 Al de )3l A8 iy i Aralad i Jitidd) 82021 52020 elad) Dl il 2
& (leisu sk e "Golden delicious’ il caia ey dial ZIAY clbpall (e adilly yuanl)
3 as 60 33 (32 £ 5) B e el Sl sl Adee o Auball @il cedaly (el A
st bl A ady Y ol S dele 24 5ad sl 63a 5005 250 S5 clibal) Gaes Jslae gl
elad IS gl e %92.23 5 %94.45 Y salall Hohy 8 %7.78 (e "Gl oalse! oLl Cais
45 324l auail) daleas de )l U8 a5 60 2a) dnatill dlelas bl LS L lagin (ssina (38 dsag ()53 Auslll
Legali ¢ psilalaall DISI %86.67 <lai) dansi delis 24 5300 (alally ¢3a 500 85 byl (meny alill 22y oy
Alalre gy Dbl 038 gsime (3 dsas (050 %83.33 @il Ay g 90 b2l apanll Alles
e3> 250 385 eyl (e Jslaay alill any a5y 60 32d (32 % 5) Bha days o cabyll 3l sl
60 3aal aatill & ey (slally s3a 500 35 adill Alabea e cDlabeall 48 e dele 24 sad o slally

Achl d8 as

LSl sl S~ iy e’ bl sl )~ et sAalidal) Gl

georges.makhoul@tishreen.edu.sy .4 gu — 48U 0 0 daala—de )3l LS cpilund) and b Sl

gy g — AR 0 Arala—As )3l A - il and A dupaa® *
journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
24



mailto:georges.makhoul@tishreen.edu.sy

a2 o s SOl (s ) ia s Sl (b b)) sy il suail) Al 2k

“ 03

t4adla

s Cua thad Lanldly Weell Jliad Lapall miud) oY) ailase of (S S5 ol Nia Al e
) Lallay Appns LD 8 4e gl Glamy g LS cdie B cilile V) Ja

b A yre ilS I @y Jds D) 8 4 600 die ulisd) J8 (e caind Ul opad o Gaxd) ey
il )l Ayyshabaay) Jlgh dmys el o llia cilpyinl 8 05€all Linall aguyll Ju 3 eaiglly cpuall DU
DLV il de ol cpall Sy e pladl ol e B Caail) by el sda s of col
.(Mahfoud and Makhoul, 2018) .13 Upac s gy S5 23a (e

Ralell 2SW el e s el e b aLaa¥l e LS st G il Sl e ) o o
By clibian] Cauay allall Joa aline b op€ cilabie Jinty dally sl say Dl SV (Lol
Osile (15.707200) sa3 dpses 3 il ol sae a1l 2018 alad dyysm & o3l Z0aY)y del)3l
W) sk L sale (13.070300) Leie copat

Can ol 267823 £y alis 2020 ple & 51675 (gysmdl apnll Skl b il desy el daludl caaly
~ =L LYy A3l )5 Slilas)

Aals e ) zlas Wl V) i) ae am JS0 Sl LSy ) A4S el el el o
oadl) Bl b Aals cdilad) Bhid) e ST el dadayl) Ghlidl of ) Gagpadll g caluhall s
Jasgial )

il 558 G ¢ gypaal) Jaludl 3 daitpall Lliall Glaliall 3 dals ¢ole IS5y Lylas dgy5m 3 2l 5 )3
o g Ml ot Juad P GEIS el liaSy Canall Joad PUA Laca ¥ )5 Gygal) dghall (e IS
e iy A5l (3 (Bexlie (9 goanae LY Liiall s dartivndll Jpual) (5

O Aaniivnddl Joadl Lassd cgpmall SUSY) Sf () wind) SUSY) elgus th20ne (33 Ll ) S
oy B0 " Geiln ol Caiall Jie Lpallall GluaY) e sale aadis Llgle apdadl) Jal
ceSally (ald) malall Al Jie il Lgiag ¢ oalSudl Z IS gsiall Lgie ) CaliaY) (oamy hys
(Mahfoud and Makhoul, 2018) .zl (3lu jlias i) el e Alal) Lilia) Jsual) 028 asie (s
A1 Lgiay cosually Cpuans1y Dughally 5allS Jasll Gl La)la lgie saae Jalse sl i) b oSay
(Mahfoud ef .&l...\g5 ks Leidliy gl clgipmy Lt Aapds «gsddl Jae e g3 3yl 3l
al., 1995; Dway and Ismael, 2004; Makhoul and AL-Aean, 2009 Mahfoud and Makhoul,
. 2016; Dway et al., 2020; Makhoul and Attaf, 2022)

OSally ey 1y Lamylad) Jelsall i e el i VY ¢leasin 000 Glat Jalse ) osSadl siny
o A ORIl ey @A B e b adand) oS oS of cSas a0
O sh eyl Ganlly Seall b Jladl s LS Al pdal i) Gae Luli (M) DA S 3 gLl
eSO M e 5S Ny danlly Aplally Al ALY (e LIS H5d 8 Jlal) g LS oLl Mie e
Gl ) il s by )y M ga¥ )y elna sild) Gaes Jie Glidd dadie Ase o (53 D) (gging 38y

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
25



Tishreen University Journal. Bio. Sciences Series @ 2022 (6) 2x2l) (44) alaal) dua gl alall . 0380 daals dlaa

CRESY (mes o dmade e Gmlealy (Lol dlisedl) (mes; Gypmal) gl clusay,
o Lle] gaas ) 5l sy dllag . (Ibrahim, 1998; Makhoul and Attaf, 2022) «l; »dll,
) oy ogmall ) Ay aa @y oS Ly sl cad
G Cpasl) e sl ey (e ggiay WS L (Abu—-Qaoud, 2007; Makhoul and Attaf, 2021a)
g ol 058 il Sl WA Al 53 b Jladl s LS a1 (e 508 S cllgiy
Al AleY) e paladll & 5l s ) e 508
& ey DL sl el u oS b sadied) @RI ST e (310-5) L bl sl s
i L il o g Lon Aariiaal) Hubll £ o S33ma 55 (3 25-20) Bha A e AL
(Al-) 5 (George and Steinbauer,2008) .\gly & s JST A Ll 8 ALl e s
slall lgaal dalse 815 e A il ~laily Imam and Al-Brifkany,2006a; Belcher, 1995
(Mahfoud et al., 1995; Dway and Ismael, 2004; Mahfoud and Makhoul, ¢4, ga)lls Laéiiall
. 2016; Dway et al., 2020)
clabiie sl a5 ¢(GA)  llyal) many Alebeally WS Uiia o)l Ll sl ddgk Jasies of oS
hac by sl ity auatl) of aag 35 (Baskin and Baskin, 1998) .aslall & 15Y) (e aaell 3 saill
(Ak et al., 1995) cxlay) ddae (ppunt 4
Aball Gaens ) Gl (mea aladiuly cawmnll 5l duhy L 8 0 Gl e aadl Sl
pe JS lal Lgiay AgSlall Ll ddbisal) 1580 5% il 3 (GA3)
( Abu-Qaoud, 2005; Ak, 1988 and 1990; Ak et al, 1995; Piotto, 1995; Rahemi and
Baninasab, 2000; Chebouti-Meziou et al., 2014; Makhoul and Attaf, 2021b).
Aile] (pa3 Jie AbLasS Leias Zaldll Leie Aibida 3k alastinly (sSadl) sl (8 Al sl 5uS (Kay
saama 5yl ) Ll pdil) o ) o Lally Alalaall 5f ((35-4) dumidin byla daps o sl gl )
lies «(Al-Fawaier, 1994; Ak, 1990; Esmaeil-pour and VanDamme,2016) .ic)3ll Jaé
e aniadl Syl G ey bl Gmen S (S oLl S GSal Sl Gmes tdie Al
Ak, 1988; Fontaine et al,1994; Makhoul and Attaf,.lgils) apedl 55000 (& oSl jsh s
.(2021b,2022)
Gl JSa S ) syl o (2018) (y50als Gomnik Ui e eile Jpeanll 5l gl ekl
alaiul sals 'Szampion'  'Ligol' 5 'Gold Milenium' ) ) il calial ey 8 ()5Sl A1)
ALY ¢l ) Janae 33y ) L) cdall asatil oL GA3 @ldjall (aes deald ¢ gail) Chlalaia
Bt b sfsany GA3 L alalaall sl ypimil) ey daaly it e Jpemnl) 5y An3ll il s )
O aleal) 038 als L(BAP) clyysi sisel dijins (JA) Opanld) Gmess (SA) dllidldl s o gsiny
LAl e A laally gsud LY OS5 %40 dpiy "Ligol" Ciiall g il 525
Ol 138 S Ll glingg cGme O Alla b ) Ae L g 53l Sl gy o
) Algha 558 ey V) Y] e sy0li e oS5y ((Wyziiska, 1978; Ranjan and Lewak, 1994)

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
26



G ¢ 53 Vol oAl Al Caia sd ) eyl (e adilly sanl) dlee G

(Zarska—Maciejewska and Ll il e Ly aylrdh) cagyl Jh A suaill dlee
.Lewak, 1976)

Lyl oda e Uiy 90-75 saal anzmiily o3 6-2 8 2l Hoh 8 ol ANY Bl shall dap )
.(Seeley and Damavandy, 1985; Roen 1994) .45kl 3sa

S comenld) Gaeny (Opsisiel Jiu6) i tdie clill pai Glahie sy sale sl Jalad
.(Ranjan and Lewak, 1994) -1l 5k osSu joha S & aelud Alls celduadlal)

skl Clleall e a3 Jaxn Al sl e clisen Ll (Gibberellins) culidyall Cajd
sl sl oSl uSy Ol sk bl e B el
-(Sinska, 1989; Horst and Karssen, 1992; Linkies and Leubner-Metzger, 2012)

GA3 o sl Aalas any i€ gle Jsamall @ s gy SV ilial) of (2018) (55815 Gornik <3
alal) i Aylae %100 Ay "Ligol" Caiall sdy cul) alys canatill 23 g

Ul s L aeanll sgag oSl Al 3 (gibberelling) clidyall Ayl (2011) Lewak gl
oS S el ) salyy ) sl Alalaall s

BAP (GA3 ¢ SA (1 Ljx 4 GA3 ellyall ey dldadll of I (2018) ossals Gornik dulys s
A ) ol il Ao gy el 8558 pealiy il sd i) Ao alyy] Allad AlplaS pasias of (Sa JA

radlaaly uad) dpan

séuayl) dpaal —

D33y A 8 Agpaailly Agilly AnbaBY) diealy ddbiidl adlialy Al del)) el Hh
A5 Cu ¢haiiall Adiall Blhlid) 8 dals ¢lylae g5 438 de )3l oda lad b Akl Jsuad)
(o tll Joad A A8 Ul ciliaSy ccapall Juad A G V15 dsal) dyshayll (e 488 il
e ey Al B Baxie (5in g sene LAY Linall 4 Teatiadll Jpua) 0588 of cany L
séaall e caagl-

PR | IYGIEN | KT N XYY

sl Sl el 558 Al —1

il 08 sl gl cllpal) Gaes S5 580 il =2

sl ) s 30L3) Aansliall Alabeal Ayea =3

0dlgag daand) (gl
dlead Leelnd) 2xy ¢y Galse’ Ciiall moall AlaSe L (e s3ale )5 Alaaiuall algall-

el phi ae Wldes 2y elsell B3 Apild QST 3 Csumgs @y 45 Ciedl dcgens

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
27



Tishreen University Journal. Bio. Sciences Series @ 2022 (6) 2x2l) (44) alaal) dua gl alall . 0380 daals dlaa

o Ue capmil sese cal Bl sa b Gl clgle Clphill o gy leadall (Gladl 2)4S )
10 drws GalsT 8 ey Al Gubally 2020 52019 awsall Sl o TV Cppdi el & cndal dl)
2l (e bl Calialy pplil) SR Ll 5aly

capaill dlee a0 Croadind ASENL A cial paal e

2O e paliall Ll T alue S5zl Jay @

capatill 5l Aays Adhal 50l ae bl B paay iBlA e @

Glpe & Gmay oll] iy o)) CasaaSs (e doys L e DsSe Aoyl S rdpls Abls o
e Ao )3l s A

kil el Joll b il dlee i Y shaalall Jidiay de 3l gl LK i b el i
bl e (32 £ 5 5) ba dan (e bl e Cad e e 4000 Sl g sl iyl
Aalal) ces LS

AV O alaal) 4 il i

el aese (o log 90 i apmtil 1(1) Asladl)

el aese (o Lag 60 J apatil 2(2) Asladl)

el aese (e Lo 45 J it 2(3) Aeladl)

Aol 2 se U8 as 60 530 aumiill B (pas dele 24 5aal (aladls e3a 250 dyally gl £(4) dalaal
el ae e Jd s 45 50 apatill B s Aol 24 500 Gsalally 238 250 Cubally @il 1(5) Aaladl)
el ae e Jd s 60 saa) apatill B s Aol 24 530 Gsalally 238 500 Cbpally wiill 2(6) Asladl)
el ae e Jd s 45 52 apatill B ey Aol 24 530 Gsalally 238 500 cbally @il 2(7) Asladl)
Al (gen 2aLal 1(8) Aalaal)

&S gsanars Alales JS15)2 45 0)38 gsaaays 5y 15 ))8e JS el 3 ) S SO 3 Alalae JS S
ey Al Alabedlly La5s 90 o Aely3l 2o se J 2020/12/14 Fpli IV Alalaall 53 i 13)3 360
el aese Jib Lag 45 52 2021/1/25  Fpl AN dleladlly cdely)ll U8 a0 60 3240 2021/1/11
@ity 2021 52020 duhall ele DA cliliall (mea Jslae gl dlabaadl ol e Load Guaiy 3a
Wl S sl s aals clile 58S clebed) 281K1 2021/3/11 52020 /3/8 fylis dcly3l
ol alasinly lede Joaniall il Jidad 5 5 ey (ALl Alpfial) Aiplally dpatll Craalag Ayl
05ty Aalae Gl & WS ((LS.R5%) sine e Jil luay ol ladly Genstst12 caswlall

:(Dway,1980) Js (1« Alasdll o535 (Harrington)

N1T1+ NoT2 + N3Ts NiT1+ NoTo + NaTs ...

T ol Al sl sae Ny ilua
aalll sl sae Ng

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
28



G ¢ 53 Vol oAl Al Caia sd ) eyl (e adilly sanl) dlee G

(o) Y e )0l 5l (e %50 by e oY1 se 8 Adkiaal) cdlabeall il 3 peal Gl
: AzBlially itis)

oot ) dped
& e 5 aele 24 sad sl e3a 250 35 eyl (mean adill Alales & (1) Jsaadl & bl e ity
aeny adill Allee Ll bl aled hausie %94.45 @ls) dus el cihel ap 60 24l syl
gas 05 %92.23 ) Gy g 60 32 il & e 5 Al 24 33d Gadall 23a 500 S5 bl
s Osdlally ey 500 ddyadl Gaesy adill Alaless casy 60 Baad dpatil) dlalrae & oy clegin (g5ine ()8
Sy .%7.78 Wil e b by daw Ji il Ly Llagie JSI %86.67 sty an 45 sad auanl) &
Ji Log 60 sadd apatill 5 yplally e3a 250 385 Galyeally aiill Alelas 3o Shan) Jilaill il cuiy
sad apatill & ey Oslally o3 500 S5 byl (e adill Ailes e gAY el e de))3
e IS8y T b)) sl o cpelal 1 (2018) (soals Gornik ml ae 3l o3a (33155 a5 60
GA3 éllpall (e dals ¢ gall cilabiie aladin) galy g paall Al Galial j5d 8 oSl A1)
il al) dpeal jelal 21 (2011) Lewak zibs aay « ysdall <) Jae 53l I L cadayl) apanil) ¢ L

il 5Ly ) aparlly llall Gaesy dlebed) coly @l 55 o &l Al & awaslly(Gibberellins)
(1) dsaall . saS IS )50l

il Gl A a9l cild) dpaad 1(1) Jsaad

Lo gidll % i) duns
% 2021 2020 —

7.78 9 8.89 h 6.67 i als
83.33 dc 82.22 ec 84.44 fg a5 90 2w
86.67 cb 91.11b 82.22 ge a5 60 2w

64.44 e 66.66 f 62.22 h ps 45wl

94.45 a 93.33 ab 95.56 ba p32 60 2=t + ysalally e3a 250 (abyually ads
60.00 fe 53.33 g 66.67 h ps2 45 2t + slall e3a 250 (bl ads
92.23 ba 86.67 cba 97.78 a p32 60 2=t + ysalally e3a 500 Cabually ads
86.67 cb 84.44d eb 88.89 dfc p 45 man + alall e3a 500 bl ads

~gsira (A Wi 22 Y algl) ager) Gada Japll (i ASjidial) agdl)*

t o) il A ju
Aol 24 530 alall e3a 500 585 cnbuall ail) dlales 5h (8 OIS Sl gl o) (2) sl e ey
(Harrington) (ysi)) dales Caus 8)3 fas 9.46 sl (e %50 ily] zlia) 3 a5 60 524l apaill o

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
29



Tishreen University Journal. Bio. Sciences Series @ 2022 (6) 2x2l) (44) alaal) dua gl alall . 0380 daals dlaa

Oaadls 2l Aalass 50 45 apatil) 45 delu 24 53] alally ea 500 Gabpadls 2l ilelee gl cddaedl)
ek @l Hsd ) S Lai . i) e 5% [ a5 11.85 5 11.64 a5 60 waiilly ¢silally ¢3a 250
Ciia sh ) aupes b ety Gllyal) (many Alleall Lpaal S5 1305 3)3 a5 416.25 Y zlialy Tan
o e @l 1) (2010) Young gk ae (3l 1aay L lgiial 8 dabl) ol juSy ¢ Gadilin oalse! oLl
%50 iy AU ALY sae e Jlis gl e gond Aighyl) dgas Aaitia Bl Slays o sl
OsSadl A1) 8 (gibberelling) clulyal) dpeal WA (e ekl ) (2011) Lewak zl aes . lgie
Gomnik gk aas « € IS Hsad) @l 5ab) ) iy Alebeall cfy oLl o0 )Ll st s
BAP (GA3 ¢ SA e Lafi §f GA3 cllnll ey dlabedl o ) DS (e Ll 3 (2018) 08T

Al ) ol il Ao puns Wil 858 aealiy o) sh o) A 3ol Allad A8HLS st of oSar JA

"oy A ge" L il sl (e %50 lay Aol Saal) 1(2) Jgaad)
(554/a53) Auabpal) alad Sy giaS AANELY cBlalaall o

Uaxall (55 Oyl Aalae Ao Aalaall

416.25a 225a als

14.64 dc 9.11g fe 252 90 paii

1542 ¢ 13.03 ¢ 231 00 aan

19.92 b 16.38 b ps2 45 aan

11.85 fe 11.33 dc ps2 00 2wt + (aldly e ya 250 bl ass

12.10 eg 8.07 hg 32 45 it + (alall eia 250 Gl ually as
9.46 h 9.25 f 232 60 ami + (ladly e3a 500 Culpally ol

11.64 gf 10.35 ed ps 45wt + aldleia 500 bl ass

(gsine 38 et as Y Sl ey AS A il

f sl ] 8-
alall s byl of (1) J<al e Laadl ' Guadials U’ Ciiall (e il s @il 5ya5 A xie
Lt %7.78 by Aty ol 4 axy iy %2.22 ) Ay A (e as 30 2 Ty (Aabee ye )53)
inals %1111 layady culs) Aty delyl e ol 8 aey iYL clay agy 90 saal sacaidl sl L
a5 60 sadl apanll Alles s Auhall el JaugieS %83.33 il A cialy 3 ¢as 22 sadd il
%86.67 <l dpsty casy 22 2ay iy %2.22 layay ol day el e ol 10 2xy clal) Ty
Gl Aoy Aeh e am 12 2a T S8 a0 45 5aal ananll dlalae B gl il duallyy (1) JSa)
Al ey sl dlabee viey (1) JS3U %64.44 ) Ay g 14 2 gy %2.22 oy
W19 2y Ty sy ol gl Wie)y) U8 ase 60 sl aatill & (pas delu 24 32d (salalls £3a 250 5854
alee die Ll LAuhall alad Jausgia€ %94.45 \ayas il Ay sy 15 aey <aigis P11.11 @l douy
Lagd l&e))) dd an 45 32 suatill 25 ey Aol 24 sad Galdl e3a 250 3850 Syl (s, 50l
iy LS L aid %60.00 Layaiy ol Aoy sy 14 2y Caigis «%2.22 ) Aty oW 9 2 Ty il o
ps 60 s2al auatll B ey debe 24 324l Galall e3a 500 S50 eyl Gaesy johl) dlalea die Akl

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
30




G o sda S oandula alee” C\Aﬂ\ e Hedy il ‘f Sl ypall aesy C_u.“} atil) dlec )ﬂt

JSal . %92.23 laysis ol Aty as 19 s2al painds «%2.22 Gy Gelpil) 20 9 asdl 3 Tay cilay) o
LYl @y ag 45 32d bawal & ey dele 24 5ad Galdl o3 500 385 sl Aldes xie W (1)
(1) IS . %86.67 duwiy oY) Caigi 3 ¢ as 17 28l Copaindg %444 Aoty Al e pl1 10 22y

4L el 5y 1 Aual e g3 1+ Anal
e o 5y £0 Aual e YO o + a9 Te 2l == YO + o9y £0 Auial
—|—°~~+Hg'\~ww"” —°~~+€_,32°A4..A.u“"'

100 +

90 -

80 -

70 -

60 -

Yo ) A

50 -

40 -

30 -

20 -

10

1 23 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

) il o2

.2021 9 2020 Awsl ) (alad Janu giaS A2 30 (pa Aa U BN dry " updiahis Gl g8 U Ciilia ) g3y ) B g 1(1) JS&

1luagilly claliiiu)

ralalituN -

sl Alae 3 %94.45 ) wlad) § %7.78 (e eals JSG i) @l A o Gau Lea i
ca5 60 524l 2l S (pas delu 24 500 Galally e3a 250 385 bl

tGlua gl —

Gslalls x 250 585 bl (aes Jolaar glill aay " Gusdily galse” Pl Cla 5h dalhy as
L) Ao gy el AanY) Aa) sl ) Apghayll 35 (35) B Aan e A3l S 60 3ad

ADHs g

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
31



Tishreen University Journal. Bio. Sciences Series @ 2022 (6) 2x2l) (44) alaal) dua gl alall . 0380 daals dlaa

References:

1. ABU-QAOUD, HASSAN (2005). Effect of Scarification, Gibberllic acid and stratification on
Seed Germination of Three Pistacia species. An- Najah Univ.Journal for Research . 21. 1-11.

2. ABU-QAOUD, HASSAN (2007). Effect of Scarification, Gibberllic acid and stratification on
Seed Germination of Three Pistacia species. An- Najah Univ.J. Res. (N.Sc) Vol.21, 2007.

3. AK, B. E. OZGUVEN, A.l. AND NIKPEYMA, Y. (1995). The effect of GA; application on
pistacia nut seed germination and seedling growth. Acta. Hort. 419:109-114.

4. AK, B.E. (1988). Investigations on seed germination of some Pistacia species.MCs thesis, Univ.
of Cukurova, Adana, Turkey.

5. AK, B.E. (1990). Investigations on seed germination of some Pistacia species. Cukurova Univ.
J. Sci. Eng. Sci. 4, 125-139..

6. AL-FAWAIER, K.M.F. (1994). Effect of stratification , gibberellic acid (GA3) and promalin on
the germination of Pistacia atlantica Desf. Seeds. M.Sc. Thesis, Faculty of Graduate studies,
University of Jordan.

7. AL-IMAM,N.M.A. AND A.A. M. AL-BRIFKANY (2006a). Effect of stratification and
Gibberellic acid (GA3) on seedling vegetative growth of three cultivars of hazelnut (Corylus
avellana L.) Mesoptamia, J. of Agric., 34(4): 49-61.

8. ANNUAL AGRICULTURAL STATISTICAL ABSTRACT: Publications of the Ministry of
Agriculture And Agrarian Reform-Bureau of Statistics, Planning and Studies 2020.

9. BASKIN, C.C., BASKIN, J.M., (1998): Seeds Ecology, Biogeography, and Evolution of
Dormancy and Germination. Academic Press, San Diego.

10.BELCHER, E.W. Effect of seed condition, stratification, and germination temperature on the
laboratory germination of loblolly pine seed. Tree Plantters' Notes 46(4): 1995,139-142.
11.CHEBOUTI-MEZIOU, N., MERABET, A., CHEBOUTI, Y., BISSAAD, F.Z.,, BEHIDJ-
BENYOUNES, N., DOUMANDJI, S., 2014: Effect of cold and scarification on seeds
germination of Pistacia atlantica L. for rapid multiplication. Pak. J. Bot. 46, 441-446.
12.DWAY, F.(1980). Etude experimentale de le Germination et plus particulie' remeut de
L'activaction des semences de I'olivier. (Olea europaea L.). these Univ. Aix Marseille-I11, 1980, 167 P.
13.DWAY, F.; SAMRA,.B.; MAKHOUL,G. (2020). Principles of horticulture, directorate of
Books and Publications, Faculty of Agriculture, Tishreen University , Syria.381P. .( dx_=ll axllly),
14.DWAY, F; ISMAEL, H. (2004). Nurseries and vegetative propagation. directorate of Books
and Publications, Faculty of Agriculture, Tishreen University, Syria, 329 PP.( 4x =l 4xllL),
15.ESMAEIL-POUR, A. AND P. VAN DAMME (2016). Evaluation of seed soaking times on
germination percentage, germination rate and growth characteristics of pistachio seedlings. Acta
Horticulturae, 1109(17):107-112.

16.FONTAINE,O., HUAULT,C., PAVIS,N.; AND B.LLARD,J.P. Dormancy breakage of
(Hordeum vulgare) seeds:Effects of hydrogen peroxide and scarification on glutathione level and
glutathione reductase activity. Plant physiol. Biochem. 32(5), 1994, 677-683.

17.GEORGE P. STEINBAUER. Dormancy and germination of Fraxinus seeds.plant physiology,
2008, 824p.

18.GORNIK, K.;  GRZESIK, M.;  JANASR.; ZURAWICZE.;CHOJNOWSKAE.;
GORALSKA,R. (2018). The effect of apple seed stratification with growth regulators on breaking
the dormancy of seeds, the growth of seedlings and chlorophyll fluorescence.Research Institute of
Horticulture, Konstytucji 3 Maja 1/3, 96-100 Skierniewice, Poland.

19.HILHORST H.W.M., KARSSEN C.M. (1992). Seed dormancy and germination: the role of
abscisic acid and gib-berellins and the importance of hormone mutants. Plant Growth Regulation
11(3): 225-238.

20.IBRAHIM, ATEF, (1998). Fruit Trees, Basics of Their Cultivation and Care (First Edition),
Knowledge Facility, Alexandria, Arab Republic of Egypt, 289 pp.

21.LEWAK S. (2011). Metabolic control of embryonic dor-mancy in apple seed: seven
decades of research. Acta Physiologiae Plantarum 33(1): 1-24.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
32



PP SOl (s ) ia s Sl (b b)) sy il suail) Al 2k

22. LINKIES, A., LEUBNER-METZGER, G. (2012). Beyond gibberellins and abscisic acid:
how ethylene and jasmonates control seed germination. Plant Cell Reports 31(2): 253-270.
23.MAHFOUD, M., and MAKHOUL, G. (2016). Deciduous fruit production (1), directorate of
Books and Publications, Faculty of Agriculture, Tishreen University , Syria.327P..( &x_ll 4xllL),
24.MAHFOUD, M., and MAKHOUL, G. (2018). Deciduous fruit production (2), directorate of
Books and Publications, Faculty of Agriculture, Tishreen University , Syria.327P..( 4x_=ll 41l
25.MAHFOUD,M. DWAY, F. and SULEIMAN, S. (1995). Principles of Horticulture. directorate
of Books and Publications, Faculty of Agriculture, Tishreen University, Syria. .( &z =l axlll),
26.MAKHOUL, G. AND AL-AEAN, B. (2009). Effect of some physical treatments on breaking
seeds Dormancy of some wild Syrian Pears strains.J. of the ad. In Agr. Researches, VVol. 14(4)2009
923-939.Egypt.

27.MAKHOUL,G. and ATTAF, W. (2022). Effect of some physiochemical treatments on seed
germination of Palestine pistachio. , Journal of Tishreen University for Research and Scientific
Studies - Biological Sciences Series. Vol. 44 No. 3

28.MAKHOUL,G. and ATTAF, W.(2021a). The effect of cold stratification on seed germination of
some varieties of pistachio. Journal of Tishreen University for Research and Scientific Studies -
Biological Sciences Series, 43(3).

29.MAKHOUL,G. and ATTAF, W.(2021b). Effect of soaking with Gibberellic Acid (GA3) on
seeds germination and Seedling quality of some varieties of pistachio. Journal of Tishreen
University for Research and Scientific Studies -Biological Sciences Series, 43(4).

30.PIOTTO, B., (1995): Influence of scarification and prechilling on the germination of seeds of
Pistscia lentiscus. Seed Sci.Technol. 23, 659-663.

31.RAHEMI, M., BANINASAB, A., (2000): Effect of gibberellic acid on seedling growth in two
wild species of pistachio. J. Hortic. Sci. Biotech. 75, 336-339.

32.RANJAN, R., LEWAK, S. (1994). Interaction of jasmonic acid with some plant growth
regulators in the control of apple (Malus  domestica) embryo germination. Plant Growth
Regulation 14(2): 159-166.

33.ROEN, D. (1994). Prospects for shortening the breeding cycle of apple (Malus domestica
Borkh.) using embryo culture. I. Reducing the period of cold treatment by hormone application.
Gartenbauwissenschaft 59: 49-53.

34. SEELEY, S.D., DAMAVANDY, H. (1985). Response of seed of seven deciduous fruits to
stratification temperatures and implications for modeling. Journal of the American Society for
Horticultural Science 110: 726-729.

35.SINSKA, 1. (1989). Interaction of ethephon with cytokinin and gibberellin during the
removal of apple seed dormancy and germination of embryos. Plant Science 64(1): 39-44.
36.WYZINSKA, D. (1978). Morphological aspects of apple seedling early development in
relation to embryonal dormancy. Biologia Plantarum 20 (1): 53-60.

37.YILDIZ, K., YAZICI, C., MURADOGLU, F. ( 2007). Effect of jasmonic acid on
germination dormant and non dormant apple seeds. Asian Journal of Chemistry 19 (2): 1098-1102.
38.ZARSKA-MACIEJEWSKA, B., LEWAK, S. (1976). The role of lipases in the removal of
dormancy in apple seeds. Planta 132 (2): 177-181.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
33



