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Response of pinus brutia ten seedlings to indol acetic acid (iaa), gibberellic acid (gas) and
glycyrrhiza glabra sprayed on to the vegetative part

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 the growth response of Pinus brutia Ten , seedlings sprayed with different concentrations 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 , the
experiment was designed as factorial with four factors ( IAA , GA; , Glycrrhiza glabraL. , and sprayed thies ) with three
replications.The following traits were measured:-Shoot length, Shoot diameter, Length and Diameter of the main root, Leaves
minerals content , including . N, K, Na, %. 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, with the exception of root diameter which were affected significantly
by the interaction of IAA(20 mg.L™ Ywith GA; (0 mg.L™ 1) The interaction of IAA (20 mg.L™ ) with Glycyrrhiza glabra extract
(3 g.L™Y) 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 . On the other hand , most of the studied characteristics were significantly increased by the interaction of
GA; (1100 mg.L™ ) at 4 spraying times, with the exception of main root diameter which were increased significantly by the
interaction of GAg ( 50 g.L™* ) with 4 spraying times. The interaction of Glycyrrhiza glabra extract ( 3 g.L™ ) with 4 spraying
times , affected significantly all measured treats .Regarding the second order interaction, IAA (20 mg.L™) , GA; ( 100 mg.L™)
with Glycyrrhia glabra extract ( 3 g.L™" ) enhanced significantly shoot length, diameter . 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 ,
but the interaction of GA; ( 100 mg.L™? ), Glycyrrhiza glabra extract ( 3 g.L ™ ) and 4 spraying times influenced significantly
most traits . Concerning the third order interaction of IAA (20 mg.L™ ), GA; (100 mg.L?) , Glycyrrhiza glabra extract (3 g.L”
1y with 4 spraying times , enhanced significantly most studied traits .
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GA; SJis (ilaakel0) TAA 5:S05 o Jalaill il 2 4 el 3305 . (0.4441) Joae @a\ Clas Gl
6 sine s 8 Al (8 (5 pine G55 Al jea dnsii JAN) 1385 ¢ (0.9425) (s T sie daasy (1 laale]00)
s Jans éc‘ Jass (ssime (308 Leghy ety ol Dl (8 J5Y1 Jaladl e ity ol o el sall e B15Y)
GAz 3S5s (ilaal20) IAA Gy 21l daws . (0.8506) Jae Js¥ Jalad) Jaw e ¢ (0.8547)
" il aale100) GAg S is (1l prle i) TAA 585 Gn A1) Jass ¢ (0.8128) ool Jaxa (15 23150)
Bl (s sina b i) 3 Al A sal) il 5 (5 5ina (38 sl Galalaill e 8l el aly ¢ (0.8008) Jaxa (
6 sine dia B (g gina (38 Lagin Jeda als il 8 55 (Al ) geda Jaali ail (3) Jsaalle Gay . psealisll e
Jaa Jams (llaakal100 ) GAz S5 (Al aale20) TAA  3SJ5 o Jalal Laas o g saall e (315Y)
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Jams (" ALaxke50 ) GAg 3xSUis (1Laale20) IAA S5 0 JsY L cplalas ) o ) 4555 Jis)
(0.3715) Jane das (" axle50 ) GAz 3855 ("ileadel0) IAA 35 o S Jalll 5 (0.3715) Jona
(4) Jsanll (S 43 yhay Aplal) Lol g1 il (sl (3o IS 55 TAA SIS i O AN il 48 jadd |
e B ssine & (ML a2 3) Gusnd) e 58S (MUl aale20) TAA DS On Jalail il (5 st 5585 ela
Oes Al 8 gl e (% 0.4461 50.9520 5 1.1706 ) dxbunl il sidll e agd Javs g T3 jualial)
¢ (0.5026 ) s (15 il Alsrny (158 Le 13 (% 2.495 ) Jolag 53015 (0.0285) oo 5 5ine G G5
MJM\MAMUJJ&LA\A\(%41 9327)da\.«_aquJ\j(03992)0J\md)md)ad;u sl gl yaic ‘_g\_«\
13 (% 72.2141 ) Jalai Al 5 (0.2548) Wb jhsio 4 sine 5343 5 s o 53 sl s (85 (0.5528) s S5
(" laalel0 ) TAA DS O Jalaill il g sina (3585 selas ( 0.1913 ) o (5 43 jlaall Alalay i 8 L
Al A al) W a g sall peaie (& al B Y dalal ae caling ol (MAlae3 ) pusedl e S i
ilae3) pesadl oo S i (MUl aalel0) IAA S5 Gm JRIN Lebiad cn g 55 e GBI (5 s )uu\
ldlaay A_Uu.‘. ol 8L il e Gy il 8 JsY) J;mn e lin) (11421 ) Lo sie daass (!
S (! ﬂeﬂﬂlo ) TAA 385 n dalall Laa y JAI 58 el (8 cplalss el e;m\-'y“ e Ay A
Goe 585 (aale20) IAA 355 o DAY Al (10,9334 ) Jawsie daass (T0ae3 ) Gesdl Ge
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677



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

il (10.25378 )\l 4 sina 5y JsY) Jalail Jaws o suilisll jusie 3Ll L (% 1.01833 ) o laio Jau sie
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ae s (M axke50) GAz S5 o Jalaill iy BB jualiall 8 406N 4l dials | (% 0.2455 ) daw sie
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0.00043 0.0007€§ 0.0000(()020 0.0081 0.0015 % 027 0.069 5 el
*0.0364 *#0.0976 *%0.3013 | **10.021 | **214.154 0645 | **124.091 o Zldal) Sl
#*0.1151 ¥%0.2292 **0.4768 | **45.048 | **441398 | =21034 | +%347.579 5 IAA
#%0.1738 #+0.4406 *%0.8983 | **47.849 | **726.034 | =38132 | *%532.655 5 A,
*+0.4284 *1,0956 **¥35368 | **104.650 | **2653336 | 123,035 | **1482.04 5 sl G
*%0.2519 *%0.8370 30126 | **75440 | **2043522 |  %rg2.000 | #%907 806 1 L e

*%0.0464 *%0.0775 *%0.1826 | **2.085 | **189.208 5087 | **142111 A GAXIAA
0.00081 #+0.0069 #$0.0251 | *%0.523 | **16.631 +%0.530 +*5 192 4 ool e XIAA

0.0040 #+0.0133 ¥0.0484 | *#%2.005 |  **22.888 +%0.780 +*5 30 5 X i e IAA
#+0.0014 #%0.0352 **0.0688 | **0.787 |  **35.724 ++1.040 +%6 525 A % sl G GA
*#0.0052 %#0.0332 *$0.1079 | **1.552 |  *%23.684 1839 |  **12.928 5 X it 3 GA,
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c A9 o gleal) A o 53 gaall 9 o gauall gall 9 (i g Sl yualic Cra (31 (s gina g anipl) piad) shbg Joba g leall (g skl (A ghal) gaill A dplalal) Sl sad) 1 (2) Jgand)

O BlsY) G sina

e BsY) s sina

e BV s sina

) - ) ] s ki | 3l Jsh s okl sal skl el IAA I 3 5
s sall  yuaic aligl) eaic | ) cpag il geaie | 7 / : : : A=
) ¢ R ) o = (Ae)oi ) (r) () () ("0, )
(% (% (%
=0.285 z 0.684 z 0.721 z 8.557 z 52.837 z 3.841 z27.114 Sua
10.364 ©0.790 ©0.870 «10.114 ©57.521 «4.879 ©31.331 10
10.366 10.802 10.895 110.164 158.020 15.000 131.666 20
e BsY) Gsina | e BsY) Gsina | e BY) Gsiaa |, 1. L . e
vereiyonl balvncseynl Dabr ol ol Fos BN B o P d B s KSR
(% (% (% ((’l““)u“‘?’"‘)M (?‘“’)U‘%’J\ ((’l‘) (?‘“’) ( )Jr”d‘A)
z 0.273 z 0.659 z 0.685 z 8.526 z 52.006 z 3.626 z 26.466 Sua
< 0.364 «0.782 < 0.866 «10.110 ©57.340 «4.866 ©31.275 50
10.377 10.835 10.935 110.199 159.032 15228 132.371 100
o 3y oY) (g g e 3 yedl (g g o 3y gl (g g ] o . . .
el N N R B Sk | il Jsb | kil salll | AR el | el Goe IS5
) psnsall paic ) asnulisdl yaie |) G il paie ; ) g
0 0 0 (o)t (pe) ot ) (ale) (™) (TA)
(% (% (%
z 0.239 z 0.609 z 0.569 z 8.268 z 48.336 z2.912 z 24.208 Sa
< 0.364 «0.775 < 0.836 «9.519 ©58.119 4,948 «31.552 1.5
10.412 10.892 i1.080 111.047 161.923 15.860 134.352 3
oo B Gsine | e BLsY) Gsina | ge G Gsine | N o .
) asdgall seaie | ) aslisll seaie | ) Cpagsill jeaie s )LB s d’L S sl sl LS N s il s
(% (% (% (ple)oi (pe) ot ) (ale) (™)
«0.299 ©0.687 ©0.692 «8.929 ©52.574 «3.861 ©27.670 2
10.378 10.830 10.965 110.294 159.678 i5.285 132.404 4
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sigleall AL o 523 geall 9 o ganall gall g (i g il yualic (e (31 (s gina g uasipl) p3ad) Sy Jobag luall (g kil g A gkl gail) AGA; 5 TAA O (A Jalaill L8 (3 ) Jaal)

e
Go ol ssaa | Josll ssaa [ GO stan | el OB el R | | s 6A, | s SIAA
raie | paic O | paie O (ool | ()l (L) () I aale 5l aale
(% esosall | (% osslisd) | (% )i sl -~ ' '
50.1528 20.4978 L 0.4441 725 L4441 51.952 L19.80 a o
20.3443 20.7536 50.8345 39.04 556.45 z4.612 530.30 50 S
z 0.3590 —0.8008 20.8856 29.38 257.66 «4.960 »31.25 100 S
2 0.33066 20.7361 30.7966 39.08 z 55.61 24398 z 29.68 S 10
«10.3784 z 0.7805 20.8718 z 10.65 2 57.54 —4.935 231.58 50 10
«0.3715 10.8547 < 0.9425 «10.77 «59.41 15.305 “32.74 100 10
220.3373 20.7440 30.8156 59.25 356.01 3z 4.528 329.39 ha 20
«0.3715 ~0.8128 z 0.8923 110.91 z 58.03 «5.053 z31.95 50 20
10.3911 10.8506 10.9776 210.18 160.03 15.420 133.12 100 20

% 0.05 Juaia) (s siuse 2o (K0 AN quen | pina GRS Y L gas Agliiall G a¥) il ald )

p32 guall 9 o gall gall g g i) bl (ha (38Y) (s gina g o N ) g Jshag (Glaall (5 skl g (A ghall galll (B geud) (30 paliina g [AA O AU JIA 00 (4) Jsaad)
- Aol giall cll

e B bocalionl T BN PR R F e B v

(%) % | (% Yol (po) ol | (o) A (ple) (=) (- A2 Alpsle
50.1913 50.5528 10.5026 z7.05 L46.13 $52.377 L21.90 S e
20.3135 30.7065 50.7318 8.47 554.89 24220 528.63 1.5 A
z 0.3513 z 0.7930 z 0.9298 z 10.16 »57.50 z 4.927 »30.81 3 S
»0.2664 »0.6335 z 0.5983 29.01 z49.18 23.137 z25.17 o 10
«0.3865 z < 0.8045 »0.8705 210.03 359.54 5.245 @ 232.89 1.5 10
10.4391 «0.9334 «1.1421 «11.45 < 63.84 16.257 «35.94 3 10
20.2611 20.6415 30.6066 58.75 549.70 »3.223 325.56 Sa 20
«0.3926 < 0.8140 50.9083 310.06 z 59.93 < 5.380 z 33.14 1.5 20
10.4461 10.9520 11.1706 i11.54 164.43 16.398 136.31 3 20
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.9
o B Gsise | 0o G Gsina | e B ssiaa | L3 shd |l sk | okl sl saill Glisie | &S SIAA
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z 0.25566 20.63033 50.61911 58.07 $50.03 3.268 25.20 2 Sa
«0.31511 «0.73788 z 0.82377 29.05 z 55.64 c4414| «29.03 4 Sa
«0.31766 z 0.71022 »(.72233 29.29 »53.52 24.107 128.72 2 10
10.41040 10.87074 < 1.01833 i11.04 ©61.52 ©5.652 | «33.94 4 10
«0.32444 z 0.72088 20.73644 z9.44 254.17 24211 z 29.08 2 20
10.40888 10.88411 11.05400 «10.79 161.87 15.790 134.25 4 20

% 0.05 Juaia) (s sise 2o (S0 JLGA) quen U sina CALAT Y L g Agiiall i a¥) @l ald )

poud geall g a gl gall 5 oo g Sl pealis (ha (31 9Y) (s a9 (i 1) dad) g Jshag (glaall (g kil g (A ghal) gall) (B ugpaud) (38 Galdiens s GAG (it (A JAll L8 (6) Jsaad)
- A9 ngiaall CBidd

e By sY) LS.S"M ébﬂ‘ Lﬁ}%-ﬂ Csb;“i‘ 6)33.“ ol )L-ﬂ o3l J‘,L. okl ) | Rl um ‘i")'fsﬂ i3S 5 ,GA
) psisall paic o e o ol (ko) (o) Apg) s G 4 e
(% | (% )esisdl | (%) Cuny il (ple) (&) (

z0.1828 z 0.5415 L 0.4896 36.10 L 45.61 L2223 L21.29 S B
50.2996 50.6903 50.6980 58.53 554.10 54.002 527.96 1.5 B
»0.3383 »0.7461 30.8688 «10.09 256.32 »4.653 230.15 3 s
50.2672 30.6351 ¢ 0.6008 29.99 z 49.36 z3.162 z 2537 Sa 50
30.3878 20.8016 »0.8580 z9.10 359.51 35247 232.74 1.5 50
«0.4391 «0.9101 < 1.1398 111.50 < 63.15 < 6.192 «35.71 3 50
50.2688 30.6511 50.6171 »8.74 550.04 33.352 325.96 o 100

z 0.4051 z 0.8330 z 0.9546 «10.04 z 60.75 z 5.597 z 33.96 1.5 100
10.4591 11.0221 11.2340 111.55 166.31 16.737 137.19 3 100
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PTen

O Sl ssme [ 0e Gsl s [ e BT e |y u:j O | bl el | el | | i3S GA,
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50.2455 20.6125 50.5961 57.99 549.20 23.268 524.66 2 s
20.3016 30.7061 z 0.7748 29.06 354.82 z 4.414 22827 4 Sa
20.3195 30.7098 »0.7248 2933 »53.26 34.107 328.63 2 50

< 0.4099 < 0.8547 «1.0075 111.07 —61.42 < 5.652 <33.92 4 50

z 0.3326 z 0.7390 20.7568 z 9.46 z 55.27 34211 z29.72 2 100
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% 0.05 Juaia) (5 sl dis (03 HLEA Cuaan Ly gina CAIAT Y L gas Agadilall cijal) <l a8 )

posigaall g o gudligall g G g Sl pualis (1 (1Y) (5 g g (o ) sdad) g Jshag gl g (ot shall gadll (B sl 038 g (o geud) (38 alilinna (o (AU JAIAEN 50 (8) Jgand)
- Ao ngimal) CBidd

G Ol s [ BV sgn [LA i) oy ] s g | b el | L | i | oo SUES
popall i | i R R GO N N B (o) | () | LS e el g
(%) | (%) esisdl | (%) s (CAe2)

50.2217 50.5905 50.5501 27.74 547.53 52711 524.66 2 a
»0.2575 > 0.6280 »0.5883 28.80 »49.14 23.113 »28.27 4 Sa
20.3167 20.6975 20.7170 z 8.95 253.24 24.031 328.63 2 1.5
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Jealall 5 g pumal) saill Cliia ey 3 BA 5 GAx s aliill yili (2011) gl Guma (ilie ¢ slasenl)
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