Tishreen University Journal for Research and Scientific Studies - Biological Sciences Series Vol. (43) No. (3) 2021

) ) Gilial pany el @ld] B 4l sl Sl

Jdoda Jsda uann
Uil e sl

(2021 /6 /9 b L&l 38 2021 /3 /22 gay) k)

O uedkO

LPU 35 sha dap o anmnll s anatl del))l K liay o daelal ) Jiddl 8 Gl 3
i olgils) A qdys (a5 "eane! 5 Ry o) (Ala)) Gadll e calial Bae 5d Aal £)AY
o gl

ilSy AT ) e (e cdlia) (22 £ 2 5) pba Aapn o byl ananll dlled) sl il deye -
r Y Jga e

sl Agyaall Galual shy cul) deyu 35 ) 55 Bl Aapd Lo as 45 aad aaill dlee .
13.41 cas 3.03) Gl deju cilyy (o AY) EDLlaally Ljlie Juadl) CulSy " a5 " ane! 5 "iay,
L)lie (a2 18.64 ¢ a5 23.11 a5 4.90) ase 30 5ad) ypaill dAlelas Wil ¢ Mgl e (a2 12.05 cas
(oashes maes dayy sl GliaYl e IS (as 41.76 5 2573.53 cas 97.53) L zlal ) salall
s Slany) dalaall i 43S e 1aag . shll e %50 clsy el

" Ay sl il e JS s il A e del3) U as 45 5l anmally Hsadl Allas e -
Sel " aghe’ Canall 553 30 saa) apaiil) Alebee el Loty « Jsill e ((%71.87 « %94.79) ' ane
CilS Laiy clagiy dysina (33558 25ns 953 (%79.69) ase 45 324l apanill Alalea el (%86.46) il A
"eashe s e’ 5 ey sl Galua) e JSI(%23.96 5 %36.15 530.21) wlall b b)) dus
cBlaleall 3y e 25305 a5 45 baal apaiill ilales (3585 Slan) dilail) mits ey L sl e

Sensl " pane My ol oA Gl — s b - Aalidal) clall)

Ay g —ABIUN- (3 55 Amala—Ae ) 31 A8 il and — B
A e — B — (50 Amaly — Ao )3 A0S — piland) and —JlesY) o A8y

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
11



Tishreen University Journal. Bio. Sciences Series € 2021 (3) 232!l (43) alaal) duaglnd) alall . 0388 daals dlas

The effect of cold stratification on seed
germination of some varieties of pistachio

Dr. Georges Makhoul Makhoul
Wafaa Ali Attaf

(Received 22 /3/2021. Accepted 9/6/2021)

O ABSTRACT 0O

This research was carried out in the nursery of Tishreen University and the laboratories of
the Faculty of Agriculture to determine the suitable duration of stratification at a
temperature of 5 ° C sprouting for seeds of several varieties of pistachios (“Abu Raiha”,
“Ajami” and “Marawhi”), and raise their germination rate.

The results show that:
- The Germination speed of seed treated with wet stratification at a temperature of (5 ° C
+ 2 ° C) differed from one variety to another and were as follows:
» The treatment of seeds stratification process for 45 days at a temperature of 5 ° C
increased the speediness of seeds germination of the studied varieties "Abu Raiha",
"Ajami" and "Marwahi", and it was the best compared to other treatments, where the
germination speed reached (3.03 days, 13.41 days, 12.05 days), respectively Followed by
the stratification treatment for 30 days (4.90 days, 23.11 days, 18.64 days) compared to
the control, which required (97.53, 73.53 and 41.76 days) for germination of 50% of the
seeds. This is confirmed by the results of the statistical analysis.
-Also the stratification treatment for a duration of 45 days before planting gave the
highest germination rate of seeds of the two cultivars "Abu Raiha" and "Ajami" (94.79%
and 71.87%), respectively, while the treatment for 30 days gave the seeds of the variety
"Marawhi” the highest germination rate ( 86.46%), followed by the treatment of
stratification for a duration of 45 days (79.69%) without significant differences between
them, while the percentage of germination in the control was (30.21, 36.15% and 23.96%)
for each of the varieties "Abu Raiha", "Ajami" and "Marawhi", respectively. Consequently,
the results of the statistical analysis confirmed the superiority of the two treatments of
stratification for 45 days and 30 days over the rest of the other treatments.

Keywords: stratification - pistachio - germination of seeds - "Abu Raiha" - "Ajami",
"Marwahi".

"Professor, Department of Horticulture, Faculty of Agriculture, Tishreen University, Lattakia, Syria.
** \Work Supervisor, Faculty of Agriculture, Tishreen University, Lattakia, Syria.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
12



el (Jsia lall ) Gilial sy 553 cili) & 3L sl 3k

- “

1dadla
e Na e Al Gl dely ob bl elade 583 5 das d s ) sl Gl del) Gl aan
S il lgtay ¢l LSV phsd) o gl bl e dugiad) Ghlidly dem ob a8V
assial ) ) el dilalls syladl slalidl
Csindl 8 ate )] i) LS cady JS8 Gl g elea 5 oils e b Wla b Gl o))y
calaall Loglie 5ymi€ lad IS8 pmdY) el gy 3 Jaf G fle g slasadl iladlas 85,89
Solat (A5 Al e ) ) Gidl) el w8 (g Ll dsale deal () palilly dusl cpe Askaie Jaals
(Mahfoud .opseldl) Jla 58 Giasll halse sl ol QoS aa IS8 ) s iy el Ais 1850 lajec
.and Makhoul, 2016)
o Lle 6 AY) Jualadll ge d3lie 4ylad) de )l shalie 8 cpeplall T Tasape dal) Fiadl) el Jaas
Andiye lenly Lyla o Lis (Rl ) st Gl 53 50n0 5yaill o2 cilerd
5355 lelud Lgaayad 35l Ul plally Jshall Slall Canall cld shaliall & dal) Gl 5ad 5803
o oSall e das Lmitidl elsell Aughy all Jeati of (S Aale Abays clgachd (sSll jsh S
ST e BSeY) aniall by Ay US55 ol ey Bl skt (B Lla i Aalla) dugla )l ofd el
AbU-) e madiil Jaf e e o Jpemnll ()l JESY) Al adiats ol ) LA o) Jal)
.(Qaoud, 2005
G 8yS 8L Hlad¥l 2ae dajly Al dell Gl G sl Gl deg)iell daludl Cieus
Ll cabely & 59965 deyyal) daluall cialy 3§ ¢(2018) slal el #Sayly del)l 55 cilglas)
. 61631 o)

i) Cagylall Lelaaty Leudid 5sludy sasad ZabaiV) ZuaaY) <) i) e sl Gl said 3
Aila) scnlisiylly aaally Cagll e dmdiye daws e (ggind 3 ¢ dgdle Aie dad i Wpld o LS cdldl)
P Slipaliadlly Apamall Z3aY)s Sl g)Sl e LY

& Ay sal ad e ouall Ghasll (8 Bl Giliall Cag ) Aadlaly degall £ 15Y) e i) Byad
Wl e liay il clida (3558 A (gydall Lo sana 35k iy cale 300 = 200 G sl Agyhae <V ans
3k 5 U A Ak pmian Laie s auly g Jlae b sl (o3l panall 1 o LS Lol
Sy iy 2a30— ) el phaldl das paliadls Al o sdlSI GlisyS @ ) anlll @l Joas oy e
o LS Wy e o)l @Blgind e allall 2y opally Jial) dlew dlad) LAY (e Lealitly ¢gabiail
il 5pml) o3n LpaaY Dylats cdypall Joall 3 U] Apaall Bhaliall b Lo HLEY gl il \gie )y
bl e Al Slasbeall s (aundill ae by D (uhe 52 e o) Aglal) salal) s e 2 Y
JSLaall Jas dehll sda zlas oml il clealasinl (e goeally el oSail daliall L))
.( (Mahfoud and Makhoul, 2016; Ibrahim et al., 19984l

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
13



Tishreen University Journal. Bio. Sciences Series € 2021 (3) 232!l (43) alaal) duaglnd) alall . 0388 daals dlas

s slemkal Jpal o Jpemall f dath sa0a Gilical o Jpeanll dala dlis M) SESY) sa
ialy sk e gind) g)A) oaial) SESY) JSLie aaf

Ll Gl ol Lo syl & Jaiing Sl \gial o il (5n Al LS (e Aol bl alef 344
s(Shawky et al,  1980) oSl b e LalaY  saame Ol
. (Mahfoud, 1981; Dway and Ismael, 2004; Makhoul and AL-Aean, 2009)

Gl Gl gy Jpal s o WES) Cptpall GliaY) sl sl Gdl IS
A A laBY) il pe 5y 48815 Ay ¢ Gl Jsual Juadl (0 3y S Pistacia vera

fir st 372 gse days Al Gan¥) 6 \gie )3 Ak Jseal Y Gidl) JES) B el aadis
Lol el Jal (e Jseal€ 3 Gubal) aodins ol cdigally 3,S3al ddiall dlaill sVl Leaslss
b sl Bl sl e Gl e 23 .(Ibrahim ef al, 1998) Jiliadl b deaka ezl
pal (o 2y cleaplall B aaal)l ) ldbal Gt e ST ) deay sl iy ) lints il
.(Optiz, 1972) Allally Gl de )3 leie slas ) JSLE

LhS bl e sl G S bab dehl Ll o bl e el
Oe ddlide €05 aladi) ApKa) Layl de )il bl oes JApdd) Gl e e (Yousif, 1984)
Clil) e e 3 Al Al gl Dllaall aanis Al Ay peall 451N paliadly 48,501 el gall Cilaliie
Lld) ligeedl aaf a0 Al Glidyall oda gl ciladiie ey Aadle Gligly 3SR cileainl 13
Jskiy sai A Ly s el Alls Endogenous 4slal Ayl Jals Lewls 2554 Phytohormones
05l a6 g g all ae byl (s didy 3 ¢(Hans and Jan, 1997) 4la )50 S bl
.(Wood and Hanover, 1981) shall sai (e gopmsill 3 lao 3yl
Al gl e geally eV o lally BANS danglly (315 Tanla L) 1A Base Jalse edll il 3 oSy
(Mahfoud and Makhoul, ...l le] (s leaaai Zapas ¢ sl jae 1y Leald 50l Gl
. 2016; Mahfoud et al., 1995; Dway and Ismael, 2004; Dway and Makhoul, 2020)
OsSally ey 1y dum)all Jalgall 35 e sl it Y tlends 3L Glan Jalie ) Sl ann
S B Rl ey @b DA e Tl aglaidll o=l 0% o (Sas sl S
O sh eyl Ganlly Seall 3 Jladl s LS Al pdal ) e Luli (M) DA S 3 gLl
G M e 5% N5 Aanyslly Aplally Tl ALl e OIS s (B Jlal) g LS elall M e
Uaes Jie Alidl dafic dge Ao (oMl D) (ggiay S5 . Fraxinus excelsior 3 s 4 Jal) s LS
CplasSlly ) (e gl (alea¥ly claaally i) ciliidies i)y Al gadls clyua gilud)
@it A sl Gy sy . (Ibrahim, 1998) celigydlly ASISH Gaes Jie dnsde g Galesly
.(Abu-Qaoud, 2007) 4ily) aiais cpiall ) alsiay aia iy aan€ V) a0kl cNid e Lgle
D5 b Jall s LS a1 (e 5 S Wl 1 CpaslV) e sl (ae (Ble (giay WS
Al Y e paliill & 1 s Sl e Ml e ol (8 ial) ¢ sSal) Wl AS)all Al

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
14



el (Jsia lall ) Gilial sy 553 cili) & 3L sl 3k

& Cms DU anmall S el eSS 8 Badina) Gyl ST (e (310-5) S kel sl el
85 L Ll e gy lee Aexdiuddl Hodll g5 s Baaae 3580 (3 25-20) Hba dan e AL
.(George, 2008 ) .lolo & oas o S S A Ll g Al e oh)
leaal dalse a5 e Y apail) 3y . (Al-lmam and Al-Brifkany,2006a; Belcher,1995)
(Mahfoud and Makhoul, 2016; Mahfoud et al., 1995; Dway and «isshlly dadsiall 3))all
. Ismael, 2004; Dway and Makhoul, 2020)

sl (gpilal) ' ) il Caia )5 i of 4plas A e (Abou Rayya et al., 2018) ¢
AN dae Jausial Ay 35 Jily %65.33 ) clay @l s el cudaed Aol U8 delu 36 s
L og 13 cladl de U

Jie Libesl) lgtas 20050 Lgie Adlde Gyl aladinly (osSall) 53l (& Ashll jola S (Say

syl e lally adill o calud) oLl Aleleall §f ((35-4) dimidic la dap o ananl) ff o) ddel g
leies «(Al-Fawaier, 1994; Ak, 1990; Esmaeilpour and VanDamme,2016) .ic))3ll J& 321aa
& Sl sl S o daantidl) slsall e bty CmnSY) Ll ¢SOl Sl Gaes 1 Jie dilas)
(Fontaine et al.,1994; Ak, 1988) .l apdl sl

:adlaafy Gl daal

Cilide b ojladl st 3 eal Qi) lasall lajlie) e dyjpe & dal) @il de)y) dpaal Dlas
Dl 3 LS (AL Al ol ae) L Aaslally Jall ulSU A g i) sy cAyally 5yl o))
ailas b dals cdibing 3lalie b laa Cog Whiel)) (S5 ccanall als oGl 3 daglie dall Gl
alal lall Fdl) Apne s G degydal) daludl dua e V)5Sl Jiad cimgal ) slea
ol Jil gt Juaily ) A el s lly Zely3l U el G Alebeall apan3 (e 2 DU <2020
1385 ¢ lpall 558 Maely Gaball Gaalis Lalail Aalell CaluaYU e apedatl) Jal e Jaal o Jsuaall
Ngapndai 5l Gulyall 2 Ul o g 5yal) 53] Adbidal) culysiilly alalY) o iy

2dlgay Cal) Gk
tilantiual) dgall-1
(b il day) o dilal) (g sdle cilal) ;e Cilial A sl Gl e ) Al L
(s Cilally
AST A gl Alee il Craddinl (A SAN qile —
IO e palaall al) oLl s alut 5 xS Sy —
o) zhAsu-2
Sl any ey colea 8 A Apadall Eigadd) 3She (e gyl Glial) L e Jpanll
colas (el daar Lgilelaa das olell 3385 Audlad Gl (8 Chaia gy 8y 96 i Ao gane JS il gana

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
15



Tishreen University Journal. Bio. Sciences Series € 2021 (3) 232!l (43) alaal) duaglnd) alall . 0388 daals dlas

& goasall byl Joyll 8 3l eSl Aglee i Y thaslall Judes Aol A 8 dpyatll s
Aalal e WS Cula il aa 22 £ 25 ha dapd o abll 8 ST Ras L 280D
U IEH DAPA [ TV RERINER:
(A s da) Alebae (sl ]
J1/12 s Tay e 3l ac e Jd asy 60 5aa) apat—2
[1/28 s Tas A3l ac 50 U8 a5y 45 5ol apat =3
[2/13 gl Ty Ao )3l e sa 8 ase 30 3l apas —4
[2/28 b Ty Ae )3 e se J8 ase 15 5 apan =5

@iy Al J9 3% 96 )8 faeaan 5N 16 )86 JS e Y () Se 6 A Allae S i
2020 52019 cueladl DA el

iy Sl IV asll e ALl Hshl sae aaaly cale S (e HNT el Chuaiie A3l il
Ayl dles
Csulall maliy il lgle Joasiadll mlall Glld 5 ey ALISH Alodall daphlly dpaill Cuea
& WS el gidl 43)aal (LSD5%) gsine (358 Ji cluong « 81 42,2l (o ANOVA liia); COSTAT
sl (e %50 laY LUl ALY aae Gluad 1980 (slss G Aaeall (Harrington) sl dlalas 3k
Dway and Ismael, «saY) cdlalaally alill o Loyl dusd & € (DR gagl Ao dey)dal)

.(2004)
N1T1+ N2T2 + N3T3........

aalll sl aae = Ng
LAY oAl aae = NT

: 4Bl g e]eHi
Phay) sl dilal) gy @l dpd -1

chel 35 5a Aoy o as 45 5ad Hayy o Ciiall 5 aumi Aldes o) (1) ool G oS
085 hausias asy 30 aal apatl) dlelee Ll %94.79 o) haugians cmelall NS 8 il Lo el
i iy Ny L haid %30.21 Jawsiey il ale DA walall ol des J colS Ly .%92.71
3aal apatil) dlabae 8ol WS L alaal) Ay Lo ag 30 5 45 saa) st ilelee 58 Slany) Jalail)
(George, 2008 ) & ae Gl s (1) Jead aldl e .m0 15
Sle gy sanll 2l of e Sy ally (Al-Imam and Al-Brifkany, 2006; Belcher,1995)
Agshaylly Lmidiall 3hall Leaa] dalse s

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
16



el (Jsia lall ) Gilial sy 553 cili) & 3L sl 3k

cedlalaall uun Aoy gl aladl Eadl diia sh abs) L 1(1) Jsaad)

o gial) % ALY dd el
2020 2019

30.21f 29.17f 31.25e dalaa (on LS
71.13c 70.83cd 71.42bc s 60 2pam
94.79%a 95.83a 93.75a ps: 45 wam
92.71a 91.67a 93.75a a5 30 2am
75.71bc 79.17bc 72.25bc psn 15 aan
14.33 16.52 13.63 LSD5%

cgsire (9 Lt g Y Je)ll Gadiy AS AN Aal*

s cilall gk i) dpui-2

Aan o an 45 334 e’ Caiiall sh auail Aklas o) (2) Jsaall B dag el @0 (e iy
gl Aleles Ll (%71.87 )8 Laussiass 2020 52019 Cpualall MUS 8 iy ds el cidael 25 3))a
sl e legia ISV %63.02 5 %68.23 o) hugiass ass 30 3ad st dlalae & (e cas 60 3
Slatll il caiy My L %36.15 hawgias dpadl) e DA alil) 8l ds B culS Lay
L) Aol L Loy cleleall 28 e a5y 30 545 5 60 3ad apanill cBlales WS G565 Slas)
(Shawlky et al., 1978) = e o @Es L (1) Jsasd
Ol e saii s (Mahfoud, 1981; Dway and Ismael, 2004; Makhoul and AL-Aean, 2009)
CBlalae lggle (b ol Lo il 8 s ASla Lgiad oLl 050 Al LS (e Aajiall sl e
Aaddie syl s da ) e sl GOl dald (il sl e Leal AY Badsa

ccSlalaall Guuea " pans! alal) (Fldl) cila gy @l) Auad 1(2) Jsaal

S giall " S Lalaal)
2020 2019

36.15¢ 33.33e 38.96d elee (s 2L

68.23b 66.67abd 69.79ab 232 60 i
71.87ab 70.83a 72.91ab as: 45 s
63.02chd 62.50b 63.54ba 232 30 i
61.46¢chd 62.50bd 60.42bc ass 15 sz

15.91 17.66 15.43 LSD5%

(grine (38 i 2ame Y Sl ey Akl il

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
17



Tishreen University Journal. Bio. Sciences Series € 2021 (3) 232!l (43) alaal) duaglnd) alall . 0388 daals dlas

e’ dilal) e il dpwi-3

Aa o as 30 sad Al caiall sk aal Alabes o) (3) dsaad) G A peal) &0 e Cpy
apaiill Alelas Ll (%686.46 )38 Laussiass 2020 52019 Cpualall S & iy G e cudael 25 35
5%65.10 5 %79.69 5,5 Laisiars cass 60 52ad aumiily oy 15 320 apemtl) Alalas 5 (pag can 45 524l
iy . haid %23.96 Lausiers dpadll ele Pl alil el A J8 ol Ly L Ja) e %63.02
alal e Gsine oo 15 5305 45 560 sadd aanill cDlalas DS (355 lan) Julaill il oty
ol (George, 2008 ) 5 (Baninasab, 2008; Belcher,1995) JS milis aw 3élgsi miall oda (1) Jaall
sl aa are Ly oA oS e b sadindl Gyhll ST e ) (510-5) A o asanll of e )5S
A(3) Jsaad) o) A aleasy Aalon) Auslatie e Aa3ll) Qa5 Lol e A

ccBlalral) cua "l alall Gl dila gl @l A 3(3) Jgaal)

o gial) o Gl Lalaal)
2020 2019

23.969 25.00f 22.92g Aalee s 4L

63.02d 62.50d 63.54c s 60 2pam

79.69ba 75.00ba 84.38ba as 45wt
86.46a 83.33a 89.59a a2 30 s

65.10cd 66.67cdb 63.54c ps 15 apan
9.31 9.87 8.93 LSD5%

cgsine (38 lgin aan Y el (i ASulal) 4l
D lad) Bl d clid) 8,89 —4
ey gl dilal) eh il 8, —1-4

Adbide Sl iy A3 (e a9 ey YL @y danily Alaladll ol of (4) dsaadl e sl
ey can 45 32d ypaiil Alalaa 8 %43.75 5 as 30 s2a) ynil) dlaae & %5.56 Gu gl
il Jilalas e 88 %7917 caly ) eliadf dabine el oy s 17 515 o gl 35 clay)
saal apaiil dlelas 3 %95.83 5 a5 30 s2el dpmtill dlalas 3 %91.67 il iy casy 155 60 524
sl lall Gl ot sil @l A el ety s 45 3ad apall o ALl @0 e ity a0 45
byl 8y o (1) Sl I3 5. (4) dsasll faay)

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
18



el (Jsia lall ) Gilial sy 553 cili) & 3L sl 3k

cbiy) iy "Aay) g cilall ) eh ) £ :(4) s

2020
% Aot | eyl | cle¥) | % Y | am/aw | clay) | del,3)
29.17 11 4/9 1.39 14 3/29 3/15 ilalee (5 LS
70.83 15 4/8 27.42 9 3/24 3/15 o33 60 s
95.83 17 4/10 | 43.75 9 3/24 3/15 o33 45 s
91.67 15 4/8 41.66 9 3/24 3/15 a3 30 2
79.17 15 4/8 5.56 9 3/24 3/15 as 15 s
) poida i AL il 2 0 0 Speiall e 2 90 §0 Spuiall
e 43 T4 2l s 0 31 1 O 2Tt

100 -

oy g

20205 2019 Cpalall b giaS cBlalaall ues "oy ) gl Lalad) (Fiedl) ciia ) gd i) 5 1(1) JS&

Vs dilall el il 88y —2-4
Adliae cil) iy A3 (e pl 10 2 LYl @iy sl dlabaadl 53l o (5) dsaall e i
45 50530 s3a apaiill Jillas (e JS 3 %13.89 5 a5 15 500l sl dlelaa 3 %2.78 o Canslyi
el 3 %62.50 caly 3 load dilise ol oty g 17 5 15 Gp Canglis syl ) aials cas
b %66.67 35t ol i cay 45 5 30 amill ildes e S 5 %70.83 5 as 15 5aal sl
Los st wagy 15 ol 5538 4 copaind G35 aalall dllas & %54.17 5 a5 60 5] apcanil dlalee

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
19




Tishreen University Journal. Bio. Sciences Series € 2021 (3) 232!l (43) alaal) duaglnd) alall . 0388 daals dlas

il 553 Laiy lg) dpes 3 Lole ol gy 60 3580 " jene” Fidl) Ciia sl dpmil) dlee o G
Ll 8585 G (2) Sl S5 L (5) Jsaadl el caus Cua (e Jhad) i€ a5 45 - 30 324

Ll haialy 'eas! dilal) el @bl s :(5) Jen

2020
Gl A | ) adal |l gl Al Gyl e ey K-S ilalad)
% dlgdl | oyl | cly) | % eyl | g | clayl | el
33.33 15 4/8 5.56 16 3/31 3/15 ilalae (p5 LG
66.67 15 4/8 11.11 10 3/25 3/15 232 60 i
70.83 15 4/8 13.89 10 3/25 3/15 a2 45 s
62.50 15 4/8 13.89 10 3/25 3/15 232 30 i
62.50 17 | 410 2.78 10 3/25 3/15 ast 15 apai
100 - —.—-J’-L)f'—ﬂl-: —.—?”“M 23 22 Jeal
90
o 5 43 T4 s 33 1S Ll
80 <
3
..J'
3

20205 2019 aball haci giaS clalaall Cua " ane™ el Fludl) il ) gd cilad) B g 1(2) JS&

Vel cilall el il 8,9 —3-4
<y s 60545 530 s ananlly dlebed) "aghe canall Hsd o (6) Jsaall 8 b s

9 sl oyl yaiads « sl e %417 5 %12.50 5 %9.72 <l oy de b3l e ol 9 axy claYl
LY i Gialig aas 605 30 s2al datill die 2y 165 4 15 paial iy s 45 50 duatil) xie (-.Lj

journal.tishreen.edu.sy

Print ISSN: 2079-3065 , Online ISSN:2663-4260

20




el (Jsia

lall ) Gilial sy 553 cili) & 3L sl 3k

558 ol Bl de )3l J8 ap 15 55 ananll ye Lay sl e %62.50 5 %75 5 %83.33 4l
Caia s apatl) Llee of Aalal) 3 (e paliios o (Says %6633 il as 16 i) by
885 Cnn (3) Sl JSals L(6) Jsaad) (b)) dus s e JuadY) il g 15 30d " agh (Bl

~lay)
Ll ohalady Al ciiall jod @l s :( 6) Jsa
2020
Lol A |l el | B8 A syl e £  5a Alalaall
% il |yl | oY) | % ) | e e oyl | del))l
25.00 8 4/6 6.94 14 3/29 3/15 Alalaa (e LS
62.50 16 4/10 4.17 3/24 3/15 a5 60 2wz
75.00 9 4/2 12.50 3/24 3/15 a5 45 2t
83.67 15 4/8 9.72 3/24 3/15 a5 30 s
66.67 16 | 4/10 | 4.7 10 325 | 3/15 a5t 15 apmm
100.00
e 350 b AL i gy 4 Sua g p s §9 3305 b T+ ST i 3 9
90.00 -
80.00
70.00 -
J £0.00
'?3]’_' 50.00
o 4000
30.00 -
20,00 -
10.00 |
0.00 8
Sel Al X2 5a

2020 5 2019 (ke B 5iaS CShalaal) cinss ¥ 3 5" (lal) (Fhoskl) il gy i) 54855 3(3) S

journal.tishreen.edu.sy

Print ISSN: 2079-3065 , Online ISSN:2663-4260

21




Tishreen University Journal. Bio. Sciences Series € 2021 (3) 232!l (43) alaal) duaglnd) alall . 0388 daals dlas

telal) Fladl ol ) dspum5
ey sl cilal) ek ald) Ay —1-5

O s a5 97.53 ) calinl 3 tlealy) 8 Ual) <l salal) e o (7) dsaall (e ey
Ay cirlyy LYl 8 e pu) o am 45 sad apanlly el 53 cilS Ly ((Dway, 1980) aladll
O8 e Tl s lal) Alebes 35 lany) Jilaill il iy 85 Alaall 50 Alalas Can 252 3.03 i)
a3 60 52d pmiil ilalee e Lol 305 ag 45 52 apmil) Jilales s Wiy g yaal) Lol
Oes clginly sk e sl Al ZIAY AES 55l 22+ 35 3l Aaps o ananl Ll X5 1y a0 155
bl e

Lg paal) lad) (Fiadl) Gl [sddl e % 50 @by L) sl sse 1(7) Jsaadl
.(Dway, 1980) {aall Harrington slas caua

A
sy ey dayy s alaal)
Uaxal) 5| Uaxal) g )l Uaxal) s )|
41.76de 73.53a 97.53a Wl
33.33ef 26.43ef 10.93c s 60 2pam
12.05hg 13.41g 3.03d a5 45 2an
18.64g 23.11f 4.90d a2 30 dpais
29.40f 36.09¢c 22.14b ps 15 2t
10.4 6.78 4.82 LSD5%

P e cilal) gl bl depu —2-5

Dway, ) dasall o535 caws as 73.53 ) caalia) salall 553 of (7) Jsaadl 3 00 G cpy
a5 13.41 Lols) deju il laY) 3 e5ul) 8 as 45 3ad apanly dlebedd) 53l culS Lay (1980
Dlelaall IS e Lule aalal) dlalas (3580 Jileaa) Jiail) il iy 85 LAl gl dbles o
252605 a5 30 5 a5 15 52al ppaiil) clalaa e Lulagl a0 45 520) dpcaiil) Alalee g Lty s g 2l
Seananll Ll S5 13y L (a013.41) Syl L as 45 50 ypail) Alelee culS 3 5 dap e
el gt & (s clgindy sk e sl Lal Z)AY LS 35dly 22 & 25 5l A
b ciiall ek alid) dejw —3-5

(Dway, 1980) s Alasall 50l Alalea Bk die adf Jaad (7) Jsaadl 8 da gyl il (ge
18.64 5 a5 12.05 J cialialy Gl deju dun o Juad¥) 253 305 ase 45 sadd apasill ilalee il
(Tedsaadl) Aagmd) oda Slany) Jiail) miln el a5 e )3l 5ol e % 50 @by Jsl) e as
s e sl Aal ZhAY XS s5als (32 £ 55) Bba day o aanl el s Al mb o
Al apad @ (e clgialy

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

22



el (Jsia lall ) Gilial sy 553 cili) & 3L sl 3k

o wxi ) (Young, 2010) a5l ae (38155 s paa) Calia) 5sd il dejud A8 i) o)

LU ALY e e iy Ll e Ciepe Jalll 8 Aty Sl G Adle Bla dapal gl gyl
s g o agplad A e st cp3l (Abou Rayya ef al., 2018) i g « sl e %50 @l
el culae | 4818 550 )Ll sl of dely3l J Aol 36 sadd Sl oLl "g)siladl " sl k) Ciis
e 3355 LS L gy 13 bl e ALY axe dawgial dpie 558 Jily %65.33 L cilias <l A
(Mahfoud, 1981; Dway and Ismael, 2004; s .(Bewley,1997; Shawky et al., 1978) (1 JS &l
cliul (e Al LS e dajdiud) o Qlef of e pati s Makhoul and AL-Aean, 2009)

lalae Aald (Kl ol (e LealAY Baas el lle Bk ol Lo culaY) 8 Qg 4Sle \guial
DAY Ciia ey AY £ 5 (e A DU anaiill 3 53 Calids g Aaddiae sl ja da pd e aual)

Slua gillg clalitiu)
rlalitiuy)
r Y ol Aol U8 (32 £ 5) Bba dae o bl Sl st Alee o A8 ZE e oy

Oo Aol o)) Y cnlal) g A3jlae peaaly JS8 Agpaal) sl Gl Cilial e ol A sl -1
LY L o)) LS a5y 45 Baal gl Alalea 3 %94.79 ) ey o canall salal) _d %30.21
Candi) Ly cliaf g 45 5add apatill el die " ene” Caiall )0 %71.87 ) wlall i %36.15 (e
5 ps2 30 3 atill Jileles & %79.69 5 %86.46 ) %23.96 (o "eashe’ Caiall edd Al o2
legin (g5ime (98 39n5 05 (M e 05045
Y LU ALY e e clliy sl D labes 28S) LY A ju 8 gl S8 apatil Alee @il -2
LAl 45)lae de gy 3l sl e %50
tluagil)

YL pas il PR g
Gap e Aol U an 45 =30 30l "ashd 5" oane 5 "Ry sl gl Gl Gilial 5y saie
e dsanll U g3t Laa sl (1 %50 il LU 2LV ase e Qs eleila) s 33530 25 B
Aol dexsll Clilae Jguns dusilatia Gl

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



Tishreen University Journal. Bio. Sciences Series € 2021 (3) 232!l (43) alaal) duaglnd) alall . 0388 daals dlas

Reference

1. ABOU RAYYA M.S., THANAA, SH.M., EISA R.A. AND NABILA E.K. (2018).
Effect of water soaking periods on germination percentage and growth characteristics of
"Ashoury' pistachio (Pistacia vera L.) Seedlings. Bioscience research, 2018, 15(4): 4274-
4278.

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

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

4. AK, B. E. AND NIKPEYMA, Y. (1995). The effect of GAz application on pistacia
nut seed germination and seedling growth. Acta. Hort. (abstract) 419:115-120.

5. AK, B. E. OZGUVEN, A.l. AND NIKPEYMA, Y. (1995). The effect of GA3
application on pistacia nut seed germination and seedling growth. Acta. Hort. 419:109-
114.

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

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

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

9. 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.

10. AMEEN AL-IMAM, N.M. AND SALEH AL-JUBURY, Y.M. (2011).Response of
seed germination and subsequent seedling growth of Aleppo pistachio cultivar "Ashoury"
(Pistacia vera L.) to different growing media. International Society for Horticulral Science,
Acta Horticulturae 912. 245-252.

11. AMEEN AI-IMAM, N.M. AND SALEH AI-JUBURY, Y.M,,( 2011). Response of
seed germination and subsequent seedling growth of Aleppo pistachio cultivar "Ashoury
(Pistacia vera L.) to different growing media, Acta Horticulture 912, 245-252.V
International symposium on pistachio and Almonds

12. AMEEN, M. NABIL AND AL-IMAM, A.(2007). Effect of soaking periods,
Gibberelic Acid, and Benzyladenine on Pistachio seeds germination and subsequent
seedling growth (Pistacia vera L.). Mesoptamia J. of Agric. Vol.(35) No.(2).

13. ANNUAL STATISTICAL ABSTRACT (2018): Ministry of Agriculture and
Agrarian Reform, Damascus, Syria.

14. BANINASAB, B. (2008). The effect of scarification, cold stratification and
Gibberellinc acid treatment on Germination of Kholkhong seeds. Journal of plant sciences,
volume 3 (1):121-125, 2008.

15. 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.

16. BEWLEY, J.D.(1997). Seed germination and dormancy. Plant cell, 9: 1055-1066.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
24



el (Jsia lall ) Gilial sy 553 cili) & 3L sl 3k

17. DWAY, F. AND MAKHOUL,G. (2020). Principles of horticulture, directorate of
Books and Publications, Faculty of Agriculture, Tishreen University , Syria.381P.

18. 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-111,
1980, 167 P.

19. DWAY, F; ISMAEL, H. (2004). Nurseries and vegetative propagation. directorate of
Books and Publications, Faculty of Agriculture, Tishreen University, Syria, 329 PP.

20. ESMAEILPOUR, 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.

21. 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.

22. FUNK, D. T.; P. L. ROTH and C. K. CELMER (1980). The influence of container
type and potting medium on growth of black walnut seedlings. Central. Experiment station
— forest service:1-4.

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

24. HANS, K. and A. D. JAN (1997). The five classical plant hormones. The Plant
Cell. (9): 1197-1210.

25. HOPKINS, W. G. (1999). Introduction to Plant Physiology. (2nd Ed.). John Wiley
and Sons, Inc. Newyork, USA.

26. HOPKINS, W. G. and N. P. A. HUNER, (2004). Introduction of plant physiology.
3rd Edition. John Wiley and Sons, Inc. USA.

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

28. IBRAHIM, HAJJ; KERDUCH, MUHAMMAD; Al RAYES, RAFIG (1998). The
pistachio tree and its different techniques. 1998/95 ACD.

29. KHAN, J., RAUF, M., ALI, Z.,, Z., AND KHATTACK, M. (1999). Different
stratification techniques on seed germination of pistschio cu. Wild. Pakistan Journal of
Biological Sciences, 2(4): 1412-1414.

30. MAHFOUD, M. (1981). Fruit production, , directorate of Books and Publications,
Faculty of Agriculture, Tishreen University , Syria.

31. MAHFOUD, M., MAKHOQOUL, G. (2016). Deciduous fruit production (1), directorate
of Books and Publications, Faculty of Agriculture, Tishreen University , Syria.327P.

32. MAHFOUD,M. DWAY, F. and SULEIMAN, S. (1995). Principles of Horticulture.
directorate of Books and Publications, Faculty of Agriculture, Tishreen University, Syria.
33. 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, Vol. 14(4)2009 923-939.Egypt.

34. OPTIZ, K. W. (1972). The pistachio nut. Agric. Ext. University of California.
AXT. 315.

35. OZGUVEN, A.l, AK. B.E. AND NIKPEYMA, Y. (1995). The effect of GA3
Applications on Pistachio nut seed germination and seedling growth, ISHS Acta
Horticlturae 419: | International symposium on pistachio.

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



Tishreen University Journal. Bio. Sciences Series € 2021 (3) 232!l (43) alaal) duaglnd) alall . 0388 daals dlas

36. SHAWKY I.; TOMI A.El.; RAWASH M.A.; and MAKANEM M., . Preliminary
studies on the germination of Pyrus communis seeds. Research Bulletin , Ain shams
university , Faculty of Agreculture , 826, 12 pp .(from seed abstracts , 1980, 3,1030).

37. WOOD, B. W. and J. W. HANOVER (1981). Accelerating the growth of black
walnut seedlings. Tree Planters' Notes (32)2:35-38.

38. YOUSIF, H.Y., K. HASSAN, AND H. AL SADDON (1984). Effect of Gibberellic
Acid on Pistachio (Pistacia vera L.): Nuts Germination and subsequent seedling growth.
Iraqi J. of Agric. Sci. 2:43-54 .

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



