Juaagall daals
elilally eyl duls

Pinus brutia Ten . (5953 »nsiall L& gal Aladin)
(GA3) il sl padlag (IAA) dilid) (asla Jgaiy
_@J&ﬂ\ﬁj@i‘&ﬁw‘)wﬂ\éﬁu&wj

il Jlialine 2l

b1 3S3 da g
Ql..\w\ e}b
(S A 15 B )

il iy
A Ae jee jilaa | giSAll
A

#2018 2 1440



ale oo LT el Al e saall dloan dladlae 8 YY) ols Judie 6 Aad)all sda cidi

@l usiall COBE gad dilatia] duhal g ¢ 2017 ple e jea el g Sy 2016
5 sa) GA; 5 (7 laake 20 5 10 5 sia ) IAA (o JS <S5l Pinus brutia Ten .
3 5 1.5 5 o) Glycyrrhiza glabra L. (sl Ge (aliiuag (1‘):.5.(,;14 1005 50
Gle Uadl) e aaiiy ¢ gradll giall e Uy (4 5 2) @il se gty (7002
Gilaal) Ly Cadiy dalse daly clead 2D adlsy dujaill 345l R.C.B. D JalSll dglgdial

—: 4y

ilally (k) el ¢ Gui )l 3l s Jol ¢ gAY Jshy aae ¢ Blall (gyhailly sl saill
goanall Gilally (ghall gl « (%) slpasl) saldll o Alall Balall A ¢ (p2) @radll goanall
sine ¢ () goaaall Glall (il (I (grasdl goanall Glall (ll At ¢ (a2 ) (3]
2SN gl e sV i ¢ (@ O a2 100. pale) Sy b 5@ Jidg yslSh e 3sY)
sl sl ¢ (%) BhsY) WAL ol claall Aolh ¢ (gpadll ggand) pH (% )
¢ psanlisdl ¢ Cpmg il jualic e Ghe¥) e ¢ (%) GlsY) WAl mill dayyg el

= bl cpelily L (%) @lislly casud\SH ¢ ghudl ¢ aguageall
A yrall laall paan & Digine by T Gllall (el Joal g (17l aike 20 ) 355 o
2l ases oL Lo (grine paliail L AT A GhsY) AT Dl sliall Al ol
die dgiea Slaliy Gy Al Glaall adaee @by ¢ dsiee Cilialiad] Claw ddal) sda b
A 5D 58 U )slS e 35V (g Laly iyl Gmala e (17l aala] 00) S5 Lgilelas
bt o (17l ae3) S5 Liklas die Ligine by Gilaall paes calacly ¢ Ll agid i
Jatall Wiy« dugpad) liall aues 8 Dgine il ) (4) @il e @aly ¢ pugadl Gie
byl Gala g (7 palel 00) 5uS 55 blal) mala Joi) e (17 pie20) S5 oo S
s b 5@ Lo g<U e GhY) (sinag Sial) L dha el claal) ST 8 Lsina
o (7 pibesias) S5 LA (aala Js3i] e (7 pale20) S5 O J3IIl Ligiaa 1y 5
AL Al 3 e dug paal) iliall paan B Ligine Chal) Ciliany WS ¢l (aala
ousdl Gpe paldiin e (Tl ae3) S5s Gllal) Gamala Jonil e (Tl aale20) 2S5 O



Cuelily LS ¢ (4) il ey cblall Gmals Jof e (7l pla20) 555 o SBI il
3555 bl Gaals e (7l aale] 00) 35 o Jabl) i (e dgine claly cilieall alaae
il MUy by a Jia sl (e 3sY) (ssima el Gugad) e aliions e (1l a2 3)
G saltiun o (Tlae3) S5y bl padla e (U7l adloiea) 55 g dalall
2ile50) 555 o JaNnl ks Lsiee il Al semie e 3Y) (sine dia WL Lugud)
clel @by WS ¢ Gupad) Gpe paldtiun e (ka2 1.5) 5855 el Gasla g (T
Syl (s e (17 aal100) 585 o Jalall 585 (e siee Glali dueg ) Glaall
8B Lgiaa 3l il yomie e (3sY) (sinag Gasl) S3al) Jla diea sl (4) @iliyl) axy
e GhsY) e L ¢ (4) @l saey bl Gaals o (Tl aale50) S5 o Jalal
230y bl Gasls e (Tl pileie) o dalall it Ugiea g5k J<lls bs @ Jig i)
Sy ¢ BhsY) IAT oDl claal) AalE b (gyinn bl e 38 Jalall g (4) @l
laall pian S (4) Sl sy Gusadl Gre paldions o (T ae3) 35 o SN Jalal
(a2 1.5) 55 om Al Usie gl ) @lidll jeaie e Ghs¥) (sine dha ol
dalall i ag Jalgall G 481 calnll WL (4) @il aey gusadl Ge paliins
bl Gaela e (17 aalel100) 58555 dal) Gmsls Sl e (17 2ke20) 385 cp SO
230 Glall (glaally okl saill cilia 8 Lsina pugadl 3o paldiens g (ka2 3) S5
3555 Y el gl e (Tl pale20) S5 o QOB J3ls) e ¢ gAY) Jshy
b Usina i Gasadl (3o Galitin (e (7l ae3) uSiis chbual) (mals o (7 - pilajina)
5B Oa Lgina il paie e L) grine iy ¢ Ay by a Jig okl e 3hsY) (s5ine
Ayl (mals e (7 pake50) 5855 SR (el Jo) e (17l prlajian) 2S5 o J3lal)
Ugine duag ) cliall aliae iy WS ¢ pusadl B paliin oa (ke 1.5) 55
el e (1T kel 00) 5555 Ll (mals Jsxi) e (1T pile20) S5 c SN Jalall
Jalal) Lgine pgad Al IS5 by @ Jig)slll (e Ghs¥) ssine Wl ¢ (4) lipl sy clilyal)
Ayl aala e (7 paajin) 5515 LA Giala Joai) (17 pale20) S5 oo SO
35 On JRl Lgine ol Al samic (e 3sY) (gine dda o V] ¢ (4) @l axy
Gl sy clbunll Gaela e (1Tl pake50) S5 bl (aala Jol e (1T pilejiea)
223) Sy bl Gaala Jonl e (T aal20) 55 o DA dalsll gl LS L (4)



DD Jall) (Kl ¢ Ay paall Ciliall paan S8 (4) @l 2aeg Gagall (e aldion (e (1T
235 Gesedl G el (e (7 a23) s bl el e (U pakel100) 385 o
lo 2 Sl by @ g ol o GhY1 (sgima by il ST b Lga 1 (4) il
Do (T e23) 5 bl Gmals e (Tl palesies) iS5 g DN Jalall ik Ui
s e (17 5 pale20) 555 oo el I L (4) i iy uped) G (aldins
G paliion e (T ae3) 559 lhuall (aala e (7 a2le] 00) 3855 La aela
oo GhsY) (gina sliiul dug el Gleal) lel 8 Ugiea 0 (4) @l sey sl
paals o) e (1 pale20) 5855 o ool Jalal) il Lgiaa 1 5l Sl b g @ (b i<
ol (e aldinn g (1T a2 3) S5 lbal) Gasla e (T pilesiea) 2S5 cbisl
el Jalal it G Lgine il il e e 3sY) (g5ina dha ol ¢ (4) Cli)) sxcg
3355 ellal Gaala e (17 pale50) 5555 LAl aala Jsxi) oge (17l palejies) 2S5

C(4) Sl ses Gusadl G paliin e (ka2 1.5)



Summary

Summary

The study was carried out at Darien Private Nursery , Duhok governorate,
during early March , 2016 up to the end of July , 2017 , to study the
growth response of Pinus brutia Ten , seedlings sprayed with different
concentrations of IAA (0, 10,20 mg.L!'), GA3 (0,50, 100 mg.L™' ) and
Glycyrrhiza glabra L. extract (0,1.5,3 g.L'"), which all sprayed 2 and
4 times , the experiment was designed as factorial with four factors ( [AA
, GAs , Glycrrhiza glabra L. , and sprayed thies ) with three replications.

The following traits were measured:-

Shoot length , Shoot diameter , Number and Length of Branches , Length
and Diameter of the main root , Shoot fresh and dry weight (g) , Dry / Fresh
weight ratio , Root fresh and Dry weight (g) , Shoot dry weight / Root dry
weight ratio , Leaves chlorophyll content a , b and total ( mg. 100 g™! fresh
weight ) , Total phenol content % , Leaves PH , Leaves plasmic membrane
stability % , Relative water content and saturation % , Leaves minerals
content , including . N, K, Na, P, Ca and Zn, %.

The results can be summarized below:-

All studied Characteristics were increased significantly with IAA at the
concentration 20 mg.L™"), excluding leaf plasmic membrane stability which
reduced significantly. Similarly all the studied characteristics were
increased significantly by GAjz at (100 mg.L") concentration, with the
exception of chlorophyll a, b and total chlorophyll which was redused .
Similar trend was resulted with Glycyrrhiza glabra extract at (3 g.L'") as
all studied characteristics were increased significantly .

Regarding spraying repetition, it was found that 4 times spraying, enhanced
significantly all studied characteristics.

The interaction , of IAA at ( 20 mg.L' ) with GA; at ( 100 mg.L! )
concentration , influenced significantly most of the studied characteristics,
with the exception of root diameter , and leaves chlorophyll content a, b
and total, which were affected significantly by the interaction of TAA ( 20
mg.L!) with GA; (0 mg.L™")



Summary

The interaction of IAA ( 20 mg.L™! ) with Glycyrrhiza glabra extract ( 3
g.L) concentration enhanced significantly all studied characteristics , and
the interaction of TAA (20 mg.L! ) with spraying 4times.

Also , the interaction of GA; ( 100 mg.L™" ) with Glycyrrhiza glabra
extract (3 g.L"") increased significantly most the studied characteristics ,
with the exception of leaves chlorophyll , content a , b and total and with
the interaction of GA; ( 0 mg.L!) with Glycyrrhiza glabra extract ( 3g.
L.

Concerning the minerals content , it was found that leaves Zn content was
increased significantly with the interaction of GA; ( 50 mg.L! ) with
Glycyrrhiza glabra extract (1.5 g.L!) .

On the other hand , most of the studied characteristics were significantly
increased by the interaction of GA3 ( 100 mg.L™!) at 4 spraying times, with
the exception of main root diameter, leaves Zn content , which were
increased significantly by the interaction of GA; ( 50 g.L™! ) with 4 spraying
times.

While leaves chlorophyll content a, b and total were elevated significantly
by the interaction of GA; ( 0 mgL™' ) with 4 spraying times. This
interaction reduced significantly leaves plasmic membrane stability.

The interaction of Glycyrrhiza glabra extract ( 3 g.L™! ) with 4 spraying
times , affected significantly all measured treats , excluding leaves Zn
content which was influenced by the interaction of Glycyrrhia glabra
extract ( 1.5 g.L'!) with 4 spraying times.

Regarding the second order interaction, IAA (20 mg.L!), GA; (100
mg.L1 ) with Glycyrrhia glabra extract (3 g.L™!) enhanced significantly
shoot length, diameter , branches numbers and length ; whereas the
interaction of TAA (20 mg.L!), GA; (0 mg. L) with Glycyrrhia glabra
extract ( 3 g.L!) raied significantly leaves chlorophyll content a , b and
total , while leaves Zn content was increased significantly by the
interaction of IAA (0 mg.L!) , GA3 (50 mg.L™! ) with Glycyrrhia glabra
extant (1.5 g. L),

Moreover, the most of studied characteristics were increased significantly
by the interaction of IAA (20 mg.L™" ), GA3 ( 100 mg.L™") with 4 spraying
times .



Summary

While leaves chlorophyll content a, b and total were influenced by the
interaction of IAA (20 mg.L™!), GA; (0 mg.L! ) with 4 spraying times.

Whereas leaves Zn content was improved significantly by the interaction
of IAA (0 mg.L"' ) GA3 (50 mg.L" ) with 4 spraying times.

The interaction of IAA (20 mg.L™" ), Glycyrrhiza glabra extract (3 g.L”!
) with 4 spraying times , affected all measured traits , but the interaction of
IAA (100 mg.L" ), Glycyrrhiza glabra extract (3 g.L™') and 4 spraying
times influenced significantly most traits , excluding leaves chlorophyll
content a , b and total which were affected by the interaction of GA3 ( 0
mg. L' ) , Glycyrrhiza glabra extract ( 3 gL' ) with 4 spraying
times.

Concerning the third order interaction of IAA ( 20 mg.L™! ), GA; ( 100
mg. L), Glycyrrhiza glabra extract ( 3 g.L'! ) with 4 spraying times ,
enhanced significantly most studied traits with the exception of leaves
chlorophyll content a , b and total which were affected by the interaction
of IAA (20 mg.L' ), GA3 (0 mg. L), Glycyrrhiza glabra extract ( 3
g.L'" ) with 4 spraying times . while leaves Zn content was influenced
significantly by the interaction IAA ( 0 mg. L' ), GA; ( 50 mg.L"" ),
Glycyrrhiza glabra extract (3 g.L'!) with 4 spraying times .
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