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* Significant at probability level 0.05

0.05 Juwial (5 e die 4y 5ina ™
** Significant at probability level 0.01
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Table (2): Duncan Test of main Factors Effects on studied characters
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0.05 Juis) 5 siua
Figures carrying the same letters perpendicularly for each factor do not differ significantly at rate
0.05 according to Duncan Test multiple ranges.
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0.05 Juis)

Figures carrying the same letters perpendicularly do not differ significantly at rate 0.05 according
to Duncan Test multiple ranges.
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o8 (ssia ()W %56.82 il Bladll Al Jaee o) A2 2 g 20 2wl delu 48 40
)l (5 3a0 B 5 %12.92 @by A AaDE a0 20 G5 Bladll dwdl Jaee BB e %43.90
52a £l 50 sl L A Al Al ol sall il ) 53 iida 3(12) Aad b il ()

JRER S a
Joal sl qand e (5 sima L5 25m5 ) (1 Jsnll) lan ¥ Ciladl i 1(ane) asi ) Gl Jsha
Gl B agay p<in JLAAY (2 Jsaall) yelay Adiall sda 8 ASDEN Jalasl) § 400 @dlaladll
L8 e e g Aele 24 2 55,8 e Aol 48 2y il 5,58 B o8 288 oy il ) 5T G ) gina
Jshl Jase J8) e ani 24,63 o lade 4y 5ina 330 g . au64.09 &b Sl Jshal Jaza el il
&b Jare Cidae) g oy (08 58 o i deln 24 & il 38y & 8 g by atla) ) Gl
¢ sliall) U ae (45 Al 028 5L 258 (520 338 e as]0.09 olke (5 sina (3l 5 449,55
o A gina g 5 2 ga s i i Jganll 8 (K00 LA il il Jebad dauily W), (1999
25541 &L 3 Gl Jsha ddial Jars et a0 20 el saaiall 530l Cudac ) 26 duanil) ) yi
20 MA]\JJA.\]\U\LAS4am4461cl\dﬂ\dhd\J)HJJMJB\UGHIOSDJ\JMLQWQJEJ
Lr‘sa_\ﬁ)m}d.aas\;ui_ib‘u\e}a10w\aﬂ}ey40}30w\aﬂuchwuhuyey
O (A sl 2 pmy 085 2 4.92 o jlake (5 sima (3l 249,53 Bladl Jsda & 3 il G 925 53
de senall gai o Cuail 5 ) ghaie 4 )3a Ao gana (sS85 GVl dilae e g e 052 20 320) Apaiill
eba5 (2009¢ 5y saadl) 03 5) Le ame (355 Al 02 5 ¢ Gl sk 8 33l 31 1 sl La 4 juadl)
o) Glaclg e paidall 8 dcatill da j) 8 6 088 sl s ) G (g gime (38 Jga g Andd J gl
dilac) (3l and7.51 sp 5 Blall Johal Jara S8 e 27,03 o laie (5 5ime (35 a54.54 &l Jans
e cpiall Juind el yiita (312) Aa0 o ) ol ga s Laoylg A0 8 saaid) ) shl
el avcanill s s 2y il el 3 Jalat Al Ll | Gl Jeda o (Sl 138 Sl il
A el 48 3y Jalail (358 28 AN Gy Ay siee iy 8 2 (3 Jsaall) Si0 sl il
la a8 4 yina 830 05 ane 68.06 by 3 ol Jsda dial Jana el ael 285 ¢ oAl gen e
L)y . 33.06 &b Con ol Jsba ddial Jana JB) el a3 ,55 052 Jalill (e 035,00
D5 (o L SAS1 (58 RS (b Bl 50 (8 A Sl A58 o sl ) ) )
3 gall (5 9S5 1AT 5 A3 ) gall (B ada Ciaag apatill B ) ya da pd gl ) i 3 ikl L Bacaial)
sl ) i Jalas L Al L) | cpiadl Hshaiy el Ao uSaty Las AL LAY Als e A 40138
)A.amn_a).;\q_d\u.uu}.uuuuj)sJP}Md;&\)u&ajm\@u).@_kﬁw\u\ﬂj
}30.34_;444491_;»48Lﬁd;\ﬂ\usbwujmejjeyzommb48m)ﬂ\aﬂd;\.lﬂ\
a‘)uggj_umd‘)ug}e_u74.00HOM\JQMJWQ\JJY\JA\M\@L&\M}_(a}_)]()
33,83 aly A a4 gy 2y i o sy JAlail) elae ) (M1 Fludl J gdal Jama JB) (pe 4 40.17
iy 5l paill Ao cpiall juiad o Caad Sl delu 48 byl 5 8 5l ) ) 3 a0 La Y
apaatil) cl yi Jalas Il (5 Jsaall) i SLasl gl i, cpiall 8 ol ) (3085 Gyl e
24)56)_}30M&\ﬂ\é}ﬁﬁ@m\ﬁv\s\ﬂ\QHZ\_UAMQ\BJ}J};}L%\A:u'aﬁ\&l;ﬁ}
Aad 050 40 aiil) 5 A0 o gy 20 il g AaD a gy 10 il (e IS (e Uy gine alidg ol
Sl Jsha Adial Jara et Jo¥) Jalaill dac) 288 | yiida o 53 20 decatill y joida asy [0 2l
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Ao yaall Cliall b apasll <l yib g a5l col ji edlala il ol o jlaal ((4) Jsaad)
Table (4): Duncan Test to expressing Effects of interactions pre-chilling and

stratification periods on studied characters.

AN G laladll
i . <l yaxAe Ly yall) ol y3
#m\ L/btn Toslad s | %&m AL ¢ 33l
e/ 3t e Survival | 7ot %l Treatments
Seedling | Seedling Ger. . -
diameter/ | Length/c percgntage percentage Ger. 0 Interaction:
mm m % % Energy% - chllllng_ o
periods/h*stratification
periods/d
437e 33.83¢g 12.92 f 12.92 g 12.92 f Al () s2X Ay i G 9N
no chilling*no S.
487de | 3741fg | 31.59d 33.56d | 23.35c-e 103l Xy G 92
no chilling* 10
5.19de | 39.25e-g | 38.62cd | 43.54bc | 29.57 bc 20328X3 58 () g2
no chilling*S. 20
498 de | 42.14d-g | 28.57de | 30.18de 31.54 bc 302atixy yi G s
no chilling*S. 30
462 e |44.69d-g | 2098ef | 22.44¢ef 16.40 ef p52403a8iX 0 55 () 92
no chilling*S. 40
497de | 46.83d-f | 14.56f 15.48 fg 15.48 ef Al () s2x 24 yi
Chilling 24* no S.
569cd | 4591d-f | 42.53bc | 46.00 b | 24.08 c-e 102uaiix 24 )5
Chilling 24*S. 10
6.16a-c | 52.50cd | 47.58 ab | 50.05ab | 32.57 a-c 20 waiix24y 50
Chilling 24 * S. 20
83b-d | 51.41cd | 3444cd | 36.46cd | 27.46 b-d 302aiix 24 i
Chilling 24*S. 30
5.18de | 51.08c | 29.01de | 29.45de | 25.15b-e 403u25%240 51
Chilling 24*S. 40
574cd | 53.16 cd | 17.32 f 18.67 fg | 18.01 d-f Wali ) 3X48 L )
Chilling 48* no S.
6.33 a-c | 65.27 ab | 48.55 ab | 51.78 ab | 28.27 cb 102X 48 yi
Chilling 48*S. 10
693 a | 7400 a | 52.87 a | 5583 a 41.14 a 202325X48 2 i
Chilling 48*S. 20
6.72 ab | 68.41 ab | 42.07 bc | 43.51 bc | 34.96 ab 302uaiix 48 )i
Chilling 48*S. 30
6.14a-c | 59.00 bc | 29.99 de | 31.87 d | 26.71 b-d 402:25X48 2 i
Chilling 48*S. 40

5 sinse 2ie Claall damie (< HLiA) G Uy gine Caliad Y aal gl (53 seal) Canall 3 Cag el udi Jaad ) Q85N

0.05 Jis)
Figures carrying the same letters perpendicularly do not differ significantly at rate 0.05 according
to Duncan Test multiple ranges.
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s paall cliall b apaiil) il o5 anaiill @l yi cOIAI LA ol oS L) 1 (5) Jsaad)
Table (5): Duncan Test to expressing Effects of interaction periods and degrees
stratification on studied characters

O lalaall
kil <3l Cla X gyf il ol i
Ao/l | an/Glall Jsha | Yosladl) dpus YoV s 0/ %« - Sl
. . ) YoasilaY)
Seedling Seedling Survival Ger. Ger Treatments:
diameter/ | Length/cm | percentage% | percentage% ' Stratification
Energy% .
mm periods/day*
stratification Degree
5.25 b-d 46.16 bc 14.76 e 16.27 e 16.27 fg 42X auali (s
no S.*Refrigerator
5.96 a-c 49.72 a-c 35.61 bc 3872 b 22.07 d-f 423X | )apai
S.10d* Refrigerator
6.51 a 59.05 ab 43.02 ab 47.01 a 32.66 ab EE L G (RIS
S.20d* Refrigerator
6.17 ab 62.70 a 35.82 bc 37.83 bc | 27.76 b-d 4a3lix s 5230
S.30d* Refrigerator
5.60 a-d 55.07 a-c 24.84 d 26.10 d 19.75 e-g 42X 34 (0 apass
S.40d* Refrigerator
4.80 d 43.05 ¢ 15.11 e 15.11 e 15.11 g DfiAeX duall sy
no S.*Incubator
5.30 b-d 49.35 a-c 46.17 a 48.90 a 28.40 b-d DfidaXo 1] Qauali
S.10d* Incubator
5.68 a-d 51.77 a-c 49.69 a 52.60 a 36.19 a X a g ()anal
S.20d* Incubator
5.52b-d 45.27 bc 34.23 bc 35.60 bc 29.33 bc idaXa 530 2ail
S.30d* Incubator
5.02 cd 48.11 bc 28.48 cd 29.75 cd 25.76 c-e DX e gd()auall
S.40d* Incubator

(6 siasa ie Ol damie S HLia) Cre U gine a3 Y aal gl (60 sexl) Caall 8 Cig jall udi Jaad ) Q8 ,Y)

0.05 Jial
Figures carrying the same letters perpendicularly do not differ significantly at rate 0.05 according
to Duncan Test multiple ranges.

&b 3 oide s g e JAN BLull Jshal Jara J8 e a 19,65 0538 (5 sina (3ol g 62,70 &l
Tl 5y D A1) 85 ey | el I ) ) (5 e 285 ~43.05
28 SOl G Ay giee D5 s (6 dsaadl) (S50 LAl e (a8 auail) Cila o5 il
At Aol 48 208 e JS e Lysine Calisg aly jide a5y 20 anati delu 48 2,0 Jalaill (3
el Al Aadia gy 20 walidelu 48 2 ody yide a g 10 duaiidele 48 b, fide a5 30
Okl Jine J31 (56 ane 49,34 o538 s 5ina 3y 78,00 &b 3l Jsh Jama e J5¥) Jalasl

20 28.66 &l (s 5 A 453 30 dnall 3y s JAlll Bl

Jal sl gpeal Jle (5 5ina il asa s (Ao (1 dsandl) Slas V) Jilaill 55 s ;1 (ala) (gluad) jlad
2l e yedays Adaall sda 8 U gina o pils LS A1 anzamll s jag a5l G S Jall) fae
Os2s Al 24 (5,88l o delu 48 2,0l il 58 G Ay sime Gl 558 25a 5 (2 Jsaall) (S50 laa)
28 (0 oo ale 1,56 0,8 (5 5ina (3l ale 6,37 by Glull el ddal Jara et ciae 5 2 i
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28 O Ao Qi deln 24 2y 5l 5,5 o) LaS aleg 81 iy Slad) jdadl Jase Ji) udae) A
53 ) 5) L aa (3455 Aaiill o225 2y 58 (90 (e ada .76 03 (5 5ira (3l ale5.57 &ly Jara ilael
aii Jgal) 3 S jlnd) gl il Jalad Al Ll L (2004 ¢ sall) 5 (2009 ¢ (522
Jaza (Aot a9 20 32al aaiall Hdl) Cilac) 288 Ayiatill ) y58 (o A giee Gl 3 2 ga g AN julS
03 )5) Lo e (34T Al 02 5 23 55 (50 e ade 0.76 008 (5 sima Bl ale5.57 @y Jane Cikael
adi J 52l i i) il sl Jalal Zeily Lal | (2004 ¢ siall) 5 (2009 « s siall)
Jazs (Aot a5 20 32al aaiall Hsdl) Cilac) 08 Ay catill ) 358 (0 A giae Gl 3 2 a g ) juds
+1e5.02 &y s L) Hladl Jaas J8) (e ala 1,08 0% (5 5iea Gl ale6.10 &l 3 GLall il
a5 ¢ o 30 ammiil 5,5 aa Uy gine alias ol g 20 daaiil 555 () LS apaill e Al &
s e 40128 M s o Ll gial g )sadl Adle) Ao gl (o Camadi a9 20 amaiil) 3,58 O () o)
0 O S me (38 dsa g Al Jaall jeday st Gla py Julaly |l ) L 8 e S
& 3 Gl Ll Jane e cudiel s (34) 4208 dn o e (312) il Ay (354 a8 sl
o) adihae ) (M5 ale5 27 a2 GLdl Lhdl Jaee J8l e ol 0.63 538 (5 5ia Gl s ale5.90
O g ot Adle B )y Sl o aalil) Gila o O (A il 3 gy Ly 5 4230 3(4) — Baaidl)
OS2 3 ) shale 4 yda e sane (S0 5 HSaall LAY (o (piad) Jadiny ) s0ll s ol saudl) ) el
seamill a3 g 2l il oy Jalll (is AN R e Jiiy s | &yl de gendl sai e
Jame el el s 4ad Aol 48 2y i Jalaill (558 28 ORIy <l 8 a5a s (3 Jsaall)
@M it 2y 55 (0 JAIaTl e ale 2.36 0028 (5 5 Bl ale 6.65 &b A Blud) el Al
i Aaidie 3 )y Aa o il ) o) (s 5an 385 aled 29 & Bladl el Jane BBl ae]
« Bradbeer) s2_5) Lo e (385 dagill 038 5 (5 padl) saill o (e Laa ol ol G35 e (pual)
(4 Jsaall) a0 HLial) gl yelaid aycail) cul 55 2y yuill <y Jalas il Al Wl « (1978
Jae Aol ael 3 a5 20 daii delu 48 3 JAlail) (35 388 AN (g Ay gine B 3 350
48 2yl 5 o 53 30 i debu 48 2yl AN e b sinae Caling o1 43S e 6,93 @l Gl kil
Jame Jil Ll | a5y 40 el el 48 2 558 5 ¢ a5y 20 apa®i Aol 24 2508 5 ¢ a gy 10 2y’ Al
(5 Jsaall) oSea plial) mil iy ale 4,37 ads dcali 0y a5 () 90 Alalaal ged Gl sl
Jalaill (558 28 AT A sine il g 3 3 ga s ) aratill ey g sl <l g8 Jaln
ps2 10 amaiill s 4a30 o 53 30 anaiill (e L sine Calisg ol 4230 3(4) analida )25 a5 20 wuall
Jase Aol 55t Jalatl) Chel o 2adl a5 40 il 2(12) iite o 20 il 5 4a3
Aebaa 3 ole 4.80 & (530 Ll Lyl il Jane 81 e oo 171 0% (5 sine G bkss ale 6,51 &
e Ol Diads el ddle) s Culalall @ i) 80l ) ) (5 jrg M8y jisie duali () s
NN Jalasl) R3S e g (1978 « Brabdeer) o2 L ae (585 daiall o8 5 gaill A &)y
iR o 90 20 daii el 48 2y 8 JAlall (3685 288 ORI (G Ay giee Gl B 355 (6 Jsaall)
20 wraii Aclu 48 2 il 5 ¢ it o2 30 et Aelu 48 30 Jalaill g bsina caliay oy (212)
¢ Al a5 30 At Aol 48 2yl 5 ¢ it a5 20 Sali Aol 24 2yl 5 (34) A 4 s
Aol 48 2l s ¢ e o 93 40 dnaiideluw 48 2l ¢ jite asn 10 i Aol 48 3l
. e 053 30 kil Aol 24 2l g ¢ e dpai s Aol 48 2l 5 ¢ Aadl a5 10 duad
ole 3.26 o (g sina (35 ola7.24 iy Bl b Adeal Jana ol Lgine (3 sl Jabuil Jac) S5

AR a0 9 5 G s Alae (B ale 398 b (A5 Gl el Jasa J81 00
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1l Cila o g el gy il Gl p8 A J:{Si_“\ ol oSaa sl (6) Jsasl)
Table (6): Duncan test to expressing effects of interactions between periods and
degrees stratification and pre-Chilling

A aid) el
) . <l iAo Ly yal) &l yi
‘)%5 J{L Opslail) A w MR o) Gl jaxa gy datl)
ple/hadl | /B i et TP Treatments interaction:
Seedling | Seedling Survival Ger. Yol eatments interaction:
diameter/ | Length/ percentage percentag Ger. . Ch'”mg o
mm om % % Energy% periods/h*Stratification
periods/d*Stratification
Degree/C
4.76 -k 36.00 j-1 12.92 k 12.92 m 12.92 j DFAaX il () guX 4 b () ¢
no chilling*no S.*Incubator
5.50 c-i 37.00 i-1 25.00 h-k | 26.14i-m | 19.50 g-j DEAX [ Q2alixX yy 5 () s
no chilling*S.10* Incubator
572b-g | 49.00d-j | 36.13c-h | 42.09c-h | 25.00 d-j DB2eXD () 2aliXy yi O 5
no chilling*S.20* Incubator
558c-h | 55.61d-g | 32.14e-i | 3423e-j | 40.49ab DBReX 3 2aliXy yi O 5
no chilling*S.30* Incubator
5.07e-k | 51.72d-h 16.60 ji 16.60 i-m 12.92 DHAX 4 2aiiX Y 5 () 5
no chilling*S.40* Incubator
4.86e-k | 46.83 e 1292 k | 1476 Im | 14.76j DfReX duall () 9uX 24N yi
chilling 24*no S.* Incubator
588b-g | 41.16g-1 | 39.11c-h | 43.07b-g | 20.45f-j DR ]() aaii X240 )5
chilling 24*S.10* Incubator
6.56a-d | 50.16 d-j 44.01 a-f | 47.00 a-e | 29.92 a-h X 2() Anall X240 i
chilling 24*S.20* Incubator
6.01a-f | 58.16¢c-f | 3521d-h | 37.25d-i | 27.70 b-i HAaX3() wall X240 50
chilling 24*S.30* Incubator
528d-j | 52.16d-h | 28.23¢g-j | 29.68 g-k | 22.59 e-j DE2ex4() aaii X240 )5
chilling 24*S.40* Incubator
6.11a-e | 55.67d-g | 18.44i-k | 21.14j-m | 19.81 g-j iAaX daali () 30X 483 yi
chilling 48* no S.* Incubator
6.50a-d | 71.00a-c | 42.72a-g | 46.94a-e | 26.26C-j DS8X ] 0apaiix 484 i
chilling 48* S.10*Incubator
7.24 a 78.00 a 4893 a-d | 51.95a-c | 43.07 a DE5ax2() Al X484 55
chilling 48* S.20* Incubator
6.92ab | 74.33ab | 40.11 b-h | 42.02c-h | 31.74 a-g DX 30 duaii X483 i
chilling 48* S.30* Incubator
6.46a-d | 61.33b-e | 29.68 f-j | 32.01fj | 23.74 e DE5ax4( 2l X484 55
chilling 48* S.40* Incubator
3.98 k 31.66 Kl 12.92 k 12.92 m 12.92 j A DX il ¢ gXy Hi G50
no chilling*no S.*Refrigerator
425 i-k | 37.83 h-l | 38.19¢c-h | 41.16c-h | 27.21 b-i 42X ] Qanaiixy yi O s
no chilling*S. 10* Refrigerator
4.66 g-k 29.50 | 41.12b-g | 45.00 b-f | 34.14 a-f 42X D0 aalixy Hii () s
no chilling*S. 20* Refrigerator
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438 h-k | 28.66 1 25.00 h-k | 26.14i-m | 22.59 e-j AaDix3 () analixy yi (s
no chilling*S. 30* Refrigerator
4.17 jk | 37.66 h-l | 2537 h-k | 28.28 h-l | 19.89 g-j 4adlixXa 540 anaiixXy y3 O s
no chilling*S. 40* Refrigerator
5.07 e-k | 46.83 e 16.21jk | 16.21 k-m | 16.21 h-j Aadlixapal § 92X 244 i
chilling 24*no S.* Refrigerator
550 c-i | 50.66d-i | 4595a-e | 4893 a-d | 27.70 b-i 4adlix ] Qanail X243 i
chilling 24*S.10* Refrigerator
576 b-g | 54.83d-g | 51.14a-c | 53.10a-c | 35.21 a-e 4adEx 20l X244
chilling 24*S.20* Refrigerator
5.65 b-h | 44.66 f-k | 33.66e-h | 35.67d-i | 27.21 b-i 422X 30 auail X244 558
chilling 24*S.30* Refrigerator
5.09 e-k | 50.00d-j | 29.79f-) | 29.229-k | 27.70 b-i 422X 401uail X244 55
chilling 24*S.40* Refrigerator
536¢-) | 50.66 d-i 16.21jk | 16.21 k-m | 16.21 h-j Aadlixapal (52 X484 )8
chilling 48* no S.* Refrigerator
422X ] 0anaiix 48y i
6.16a-e | 59.55c-e | 5438ab | 56.62ab | 30.29 a-h chilling 48*S.10%
Refrigerator
6.63 a-c | 71.00 a-c | 56.82 a 59.70 a | 39.21 a-c 422X 20 2uaiix 48 i
chilling 48*S.20* Refrigerator
6.53 a-d | 62.50 b-d | 44.03 a-f | 45.00 b-f | 38.19 a-d 42X 30 2nnaiix 48y i
chilling 48*S.30* Refrigerator
5.82 b-g | 56.66 d-f | 30.29 f-j | 31.74 f-j | 29.68 a-h 422X 40 1uniix 48 i
chilling 48 *S.40* Refrigerator

d}'_'\_ummQ\_p.d\m.a;'\.nus;\a)\_ﬁs\g_\_..mi_.,}mqjisﬁyh\ﬁ\g:@\@\&qjﬂ\uﬁwg\eﬁjﬁl

0.05 Jial

Figures carrying the same letters perpendicularly do not differ significantly at rate 0.05 according
to Duncan Test multiple ranges.

EFFECTS OF PRE-CHILLING AND STRATIFICATION PERIODS ON
SEED GERMINATION AND SEEDLING GROWTH OF PISTACIA
KHINJOK STOKS.
Khalil. 1. Aljomaely

Jyad. A. AL Ashoo

Forestry Dept. College of Agric. & Forestry / Mosul University / Iraq

ABATRACT

This study was conducted in the forestry department nursery of Mosul

University; to investigate the effects of stratification degrees & chilling on seed
germination and seedlings growth of Pistacia khinjuk stock. The results revealed the
superiority of seed stratification in 12°c stratification in comparison with 4°c
stratification. the 12°c gave the higher averages of germination energy (%) ,
germination percentage (%) , Survival percentage (%) , Seedling length (cm.) &
seedling diameter (mm), the averages were 26.96%, 36.39 % , 34.74% , 54.54 cm,
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5.90mm respectively , Also the stratificated seeds for 20 days were superior in all
characters and gave the highest average in germination energy 34.42%
germination percentage 49.80% survival percentage 46.36%, seedling length 55.41
cm., and seedling diameter 6.1 mm. The chilling period 48 hour was superior in
characters of germination energy (29.95%) , germination percentage (40.33%) ,
Survival percentage (38.16%) , Seedling length (64.09)cm. and seedling diameter

(6.37)mm.
Key words: pistacia khinjok, seed stratification, seed pre-chilling.
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