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Effect of Some Growth Regulators and Glycyrrhiza glabra on Growth of Pinus brutia Ten.

Haitham Abduljabar Qassim* Mudhafar O. Abdullah®
'Mosul University - College of Agriculture and Forestry

Abstract

The study was carried out at Darien Private Nursery , Duhok governorate, during early March , 2016 up to the
end of July , 2017 , to study Effect of IAA (0, 10, 20 mg.L™), GA; (0, 50, 100 mg.L™ ) and Glycyrrhiza glabra
L. extract (0, 1.5, 3 g.L™ ), which all sprayed 2 and 4 times on growth of Pinus brutia Ten , seedlings . The
following traits were measured Shoot fresh and dry weight (g), Dry / Fresh weight ratio, Root fresh and Dry weight
(9) , Shoot dry weight / Root dry weight ratio . The results can be summarized below All studied Characteristics
were increased significantly with IAA at the concentration 20 mg.L™). Similarly all the studied characteristics were
increased significantly by GA; at (100 mg.L™) concentration. Similar trend was resulted with Glycyrrhiza glabra
extract at (3g.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. The
interaction of 1AA (20 mg.L™ ) with Glycyrrhiza glabra extract ( 3 g.L™) concentration enhanced significantly all
studied characteristics , and the interaction of IAA (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. the
other hand , most of the studied characteristics were significantly increased by the interaction of GA; ( 100 mg.L™)
at 4 spraying times. The interaction of Glycyrrhiza glabra extract ( 3 g.L™" ) with 4 spraying times , affected
significantly all measured treats. Moreover, the most of studied characteristics were increased significantly by the
interaction of IAA (20 mg.L™ ), GA; (100 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 . 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.
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sl LSl Siat 3 GAg o )l Jilad (Sany . (2,768 ) oldie (s Jasssia (1l ke 50 ) GAg 35
el e Sl bl @ ludlg el skl e Joseall g AN el (s giaall oLl DA (e il LA
) el Ll 81 o ) e 3V 8 s 0ol s (RNA ) I aela (e 3al iy DNA B3be (3 Jualal
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\;3 (4)&@1\ s & S mual dale 5 ) ey saill 5 A glall iVl o5 4l 5 4 ad) clilaall 3 Lgie B2l
. (12006 ¢ Swsall ) ( 2001 03 ATs Akea ) skl il (8 ma s 13 5 (2) Ll e (o) sl

(¢ Jﬂeﬂn 100 ) GA; >S5 (Mlake 20 ) TAA 355 o Jalall s gima (mladily 3565 el (3 ) Jsaall
1) alads) (% 15.622 ) Jolay il (0404 ) o ldie s sine alinils (2586 ) (b Jaugie 3 Slaas

719



Il Infernational Scientific Conference for Agriculfural Sciences ....... Llell sylulysdl — dp2 [l pglell w3 qalell @Iyl sajpall

M\a.\g‘ss)ui_ﬂ\ua@u\u)d\ § elag (2990)@mgu}ugs\m@n}m)u\&wwﬁu
O S5 (2,640 ) Jies Jamss (il akke 100 ) GA3 S sis (“ilaile 10 ) TAA 35S o I Laa (AL
IV Jalail e AN Gl 5 (2,731 ) Jame Javs (M iloxle 100 ) GAg S 5is (il pale Jia ) IAA 355
) Jsaad) 4 laal) Alebasy 43 jlie cdlalaill U 58l Lo (5 gine (alidily B iy (5 sine (58 Lagin seday oly il 3
3) cosmdl (e paliins 38505 (Mlarke 20 ) TAA 358 O Al L (g sine aliaily §5is a3 (4
) bes B il Slase s 3all ¢ samall Gilall 55l e gt g sanall Gilal) 55l A 8 (1ilae
u@@x\w@\m@@mu‘.@\(%13511)damdm}(o4o4)w\m®mu¢uxu}(2536
ﬂ&%wﬂ‘uﬁuahuﬂ)ﬁy;( ﬂ@lO)IAA)ﬁ}u&dﬂﬂ‘u‘ (2990)@‘-%2-“}“&0‘
ﬂbéﬁdWwﬁhdﬁ}M\a&@ﬁU\@JJY| d;\.)ﬂ\cauh;\(ZGl].O)@LAinnﬂd;u(
GRlAIl (358 Heha (5) sl S8 A4 jlay Apbuad) Gillas giall Julat die 5| 45 jleal) Alalaey &5 jlee AN AL
e somaall g senall Gilall 550 s 3 (4) SLiN dae 5 (M aale 20 ) IAA S5 O Jalail) L (5 5ina
) dolay g3l 5 ((0.257 ) ol (5 sima alinilys (2,621 ) oiboen o sie (530 a5 (5 2001 g senall ilall (351
el 8 dgll A el sl s (2928)@m@ﬂ‘;;\@g\m)u\m@@mua@\(%9621
Oes (2707)@MLMJM)M(4)=MJ‘MGJ()JeﬂalO)lAAJﬁfuudaM\M‘m@
Goe paldiue 38 5iy (1A il 100) GAg DS Op Jalall il (g gima (mliaily (356 Lo (6 ) Jsaal
Loisia il Jams so0al g senall Glall (550l e (s padll g ganall Glall 055l da & (Mlae 3 ) ased
Ulaay ¢ sile 13 (mlidi) (% 16.369 ) Jalay 52l 5 ( 0.422 ) o yldie 5 sine (alédilys (2,578 ) oyt s
Goe paldine 38 5iy (il aale 50 ) GAg 385 0w Jalxilly L (13.00 ) (s dansgia e o ) &l
Lo sie Jaans Aiall o2 & il 8 V) Jalal) e ity olg 80 8 (g sina aliails 55 (Ml ae 3 ) Gusad)
("olae 1.5 ) Gusall (e aliinn 38 5is (Milaake 100 ) GAz S5 0w Jalill Ll (12590 ) o_lska Ll
586 (7)) dsandl Gedasdl | (2.773) olaie Ll oloes Jass sie Slase ddiall o2a 8 i) 8 4000 435 ,a)) s
o2l g senall Glall )51 e g pumall Mu&l\uJ}S\mmgoul\gm}GA3 s S Jaa)
s Lo sia il Saaa (4 ) il ae 5 (il aile 100 ) GAg S5 O Jalsl) il (g gine Galisily 35
45)laal) Aaleay ¢ s8le 13 aliss) (9% 10.675 ) Jalay 515 (10.283 ) o_lia (5 sima aliailhig (12,651 ) olaia
8 Al 45 5all (4 ) iyl e 5 (Malaake 50 ) GAz S8 o Jalaill Jial s (2.934) Jaase e cilas A
&MMJhAuA\JJ\‘_gb)uLUJc6Jmuau;.|bdjs.\}‘)ﬁuu_gdjwd;\dﬂ\@uha\jM\a&‘_g‘)ﬁN\
Goe oaliiue 38051 dpluall Jalu U (€0 &3y yhay Slasyl Qidadll ¢l ja) die 5 | (2,684 ) Jame Jas s 45,1l
JM\EMJA\UJ;\‘;:_Lﬁﬁg\twuu\wﬁm@uytjuu)\m@@);m,w,us\
Jams gl s (4 ) il aae 5 (et 3) osmdl oo 3858 o JAIal (5 sine ity (358 seda (8 )dsaad)
MJM“\JALLA.\MJ\AAUAHM\(%19352)dd\.u&ﬂ\j(0478)DJ‘JSAL;}.\MUA\A;.}LU(247O)JAM‘;IA\
1S)U.u}..d\d)cua&m)ﬁ}&d;\ﬂ\@\b&@ﬂﬂ\@bb;h} (2948)().3”&5\&_\&;“‘;‘&‘}
0 )lie cdalall L il e (o gima (aladily (5sa s il 8 OV Jalall ae caliad g (4) @l aae o (a2

(2,792 ) Jare Jas s 45 sl dlbaay

720



Il Infernational Scientific Conference for Agriculfural Sciences ....... Llell sylulysdl — dp2 [l pglell w3 qalell @Iyl sajpall
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**0.080 **33.956 **36.597 | **34.616 | **206.172 *%693.902 4 GAzxIAA
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.l g gial) CBEEY 5 ial) £ ganall Cilal) 05l o (5 padl) £ ganall

@l O8N Aad g o) puadd) Balall 8 Adlad) Salal) dp g s dadl £ ganall Ciladl g g hall ¢y 5 el 5 g nadd) £ ganall Cilad) g s shall ()98 (B Alaladl Jal gad) 580 5l i (2) Jgaadl

g ooaall Glall 50 A [ Gl 0l GBI oS [ AR R [ Gl B 55l AA S5 5
Sl 054l e 5 padld g sl g sl (%0)s) pzaall aLall g saaall g panall (" e":h)
gl g senall () ) (p&)s 2! (p£)s s (&) 128 '
z 2.866 z 9.698 z 22.509 z 41.977 z 27.165 z 64.021 Jia
2782 «11.439 24478 —43.099 «31.427 ©72.640 10
12.761 111.723 124.721 143.588 131.902 173.025 20
g seaall Cilall )5l s sl o) ol ool A sl s | Gl g5 Rl o) GA, 3 5
Sl o5 e (g sl g saxal g saal (%o)s) padll 5Ll g saxall g saxall (" jﬂ 1)
gl g sanall () ) (&) 2! (p£)g 28 (p£)s s '
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«2.768 < 11.572 24.498 —43.251 «31.596 «72.912 50
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g seaall Cilall )5l s sl o) ol oo A sl s | Gl g5 gkl oY e
Gl 35l e (5t g sanal g seaal (%)s) sl 534l ¢ sanal g sanal v lfj;‘ <
il g ol ()55 (1£)5 500 () rmdl | () mmsl ()
z 2.935 z 8.401 z 21.055 z 41.950 z 24.597 z 58.468 i
2.822 < 11.280 «24.503 —43.075 —31.684 «73.194 1.5
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& sanall Gilall () sl dpus ENITER e IET (o Adlal) salall dans lall ol gkl ol
lall sl e g padl) g sanall g sl (%)s) _radll 32l ¢ sanall g sanall CldHl aae Al ghue
gl g sl ()l (&) 2l (&) g rasl (&) sl
«2.878 «9.706 ©22.672 42414 «27.807 < 65.234 2
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Q38Y Al g ) padl) Bakall b Adlad) Balall duaiy (g sdal) £ ganall ciladl g (g skl (55l g s mad) £ ganall cilall g gkl 0389 A GA; 5 TAA O AU Jalal il (3 ) Jgaad)

s P i sial) DAL (g il £ gaaall dlal) (380 o g i) £ sanall (g skl

& sanall Cilall ()55l Ao el oo @bl ool | Al sl A | Galadl o5l BT GA 3 5 <l S s
Slall 050 e g masl g sanal g sanall salall A & sanall g saxall 1.)335 FJA el IAA
il g sanall (B)g il | (gl | (oslpmdd | ()gadl | (p)g add ' :
32.990 L6.24 L 18.84 238.92 L18.97 c48.71 e Ja
22.878 525.11 524.10 224330 530.81 »71.02 50 Ja
«2.731 »+11.61 224.60 «143.71 »31.72 37234 100 aa
52911 z 10.60 z 23.65 242.81 29.92 369.44 o 10
22.795 211.65 »24.57 Sz 43.02 231.79 z 73.77 50 10
©2.640 < 12.07 ©25.21 z w4347 ©32.58 i74.71 100 10
»2.903 511.12 323.90 3. 4331 330.56 570.41 o 20
z2.793 z11.82 z24.83 z w4343 z32.19 «73.95 50 20
2.586 | 12.24 125.43 144.03 132.96 174.72 100 20

£ padl) Balall A A8lad) Balall Ay g3 £ ganall Cilad) g s jhall ()39l g 5 padd) £ ganall Ciladlg (g el 5 8M) (B ugmd) (38 Gl [AA O (AU JANEN 50 (4 ) Jgaad)
c s plall OEA 5 jdal) £ sanall cilad) sl (Ao (5 i) £ ganall (g skl (138 dpi g

% 0.05 Juaia) (s giusa die K3 JLEA) qun U gite CAVAT Y U gas Agolidiall i aY) il ald )

goaxall Glall (5l 4 |l ool | bl oosl | Bl A Sl oo ko IAA <55 5
—alall Q)'}M L;‘; Lﬁ)‘“‘n-‘. Al e 9“3-‘“ e Wﬂ Balall & YEEN| e %Mu e Wﬂ (1‘)1‘ ?‘;) L;uj“n 1.‘)33 ?‘i“
gl g sl ) gl | (o) gl | (%) et | (p)g sl | (o) padd ' '
32.990 k7.53 119.90 541.16 k2243 L5418 Ja Ja
»2.878 510.00 $23.17 242.13 528.53 567.06 1.5 o
z 2.731 s 11.57 »24.46 242.65 »30.54 »70.83 3 S
52911 z8.71 z21.51 241.88 z 25.34 z 60.43 10
22.795 211.83 225.05 z 43.43 233.02 z75.93 1.5 10
«2.640 «13.78 ©26.88 «144.00 «35.92 «81.56 3 10
52.903 58.97 321.76 242.81 326.02 560.80 20
22.793 z 12.01 z25.29 z «—43.68 z 33.50 z 76.59 1.5 20
12.586 i14.20 i27.11 144,28 136.19 181.69 3 20
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2.928 58.69 521.46 241.56 52525 560.23 2 o
z 2.804 z 10.70 z 23.56 z 4239 229.09 267.81 4 Sa
22.856 »10.09 223.17 z 42.50 228.76 »67.47 2 10
©2.707 <« 12.79 ©25.78 143.70 ©34.09 «77.81 4 10
22.851 210.33 22338 43,18 z29.41 z 68.00 2 20
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33.000 L7.236 L19.706 540.470 L21.65 L5324 o P
»2.883 59.768 522,745 »42.086 527.94 565.74 1.5 S
z2.790 +10.950 223.941 0 342,475 »29.84 »69.58 3 S
52.906 z 8911 z 21.576 342.655 z25.90 z 60.74 50
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i2.578 114.533 127.696 144.636 136.90 182.58 3 100
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gl g sanall (&)l | () (%)¢) puml (&) radl | (p2)s raal (A2
52.948 58.071 520727 | 241417 523.75 557.16 2 o
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725

% 0.05 Jaia) (s giusa A& S0 JLIA) Cuon Ly gina CALIAT Y L gas Aguliiall CijaY) il ald )




Il Infernational Scientific Conference for Agriculfural Sciences ....... Llell sylulysdl — dp2 [l pglell w3 qalell @Iyl sajpall

JJUAAS\

2355 5l gl Il ¢ A Amslall e 31 ol AL i ya se) (2000 ) sl pumi ¢ 33 s 1

_Hsﬁﬁm\c

264
paliiuay Gil (2006 ) . gslwsd) Zla Lo se pans Sl G ey anlE desa ¢ (5 sl
pstall LVl Aaa | g 3 cia (Phoenix dactylifera L.) <l 4das Ll dbell ciliall (8 (g sl jall

211205 :(1)4 « & )30
san Sl giaaly el (8 Gl pall sy poall GO 8 (2004) s G (S o Slaeall
¢ Qi del )3l AdS ¢ Jia gall daala ¢ iiuala Mu),oﬂj\géqumiﬁxama_ﬁ\hﬂ\ _paliall

daiall o gle

dualall s (5 pmdl) gaill Cliva (gary 3 BA 5 GAgY Gios alill L3l (2011) Olabes puna lie ¢ 5laenll
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