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Table (1): The effect of intensty and periods of ultrasonic waves and gibberellic acid and
overlap in the content of transactions leaf Pinus halepensis Mill. seedlings of total
carbohydrates (micrograms. g* dry weight).
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The averages with the same letter for each factor and their interaction is a non-significant according to Duncan s
multiple test at rang 0.05.
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Table (2): the effect of intensity and periods of ultrasonic waves and gibberellic acid and
transactions overlap in the content of the leaves of the total protein (%).
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The averages with the same letter for each factor and their interaction is a non-significant according to Duncan s
multiple test at rang 0.05.
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s sina (b Jalaill S elan s Sl juall (a5 el (358 A paall il gall < iy a0 il 1(3) Jsaal
(Gl 00 Tae pale) BN Y sl e Ailall 31,5

Table (3): The effect of intensity and periods of ultrasonic waves and gibberellic acid and

transactions overlap in the content of dry leaves of total phenols (mg. g ™ dry

weight).
il e Om Jalall (" pade) ) (mala S5 8 Clas sall 325
s pall 30 8y 5 30l Focus gibberellic acid (mg. 1 ™) s gall i gl
Average | . = (4882) (Fisls)
intensity intensity & 200 100 Control Perlod_ The intensity of
ultrasonic Period qf ultras_onlc ultrasound
Ultrasonic (Min) (KHz)
432ab 493ab 4.05ab "3.97b Control
4.05b 3.93b 443ab 3.69b 3.68b 15
' 3.92b 417ab 3.81b 3.77b 30 20
4.02ab 411ab 3.69b 427ab 45
432ab 493ab 405ab 3.97Db Control
4.47 3 471a 497ab 479ab 437ab 15 40
' 455ab 5.43a 4.08 b 414ab 30
431lab 474ab 3.75b 443ab 45
el yall adla Lo i
47la | 399D 4.08b Average gibberellic acid
3ad e Jaladll
) s i 441D 381b 3.92b 20 padla y s sl
la sl el )
Periods average intensity of
Ultrasonic waves 402 a 416 b 423D 40 ultrasound
& gibberellic acid
< i o Jaladll
432 a 493 a 405a-c 397bc Control 590 s e sl
432a 470ab | 424a-c | 4.02a-c 15 sl pada
periods of
423a 4.80 ab 394bc 396 bc 30 ultrasonic &
gibberellic acid
4.16 a 443a-c 3.72c 435a-c 45 concentrations
6 s die 35aal) 2aatie (S50 SUAAT oo Lgi Lo Uy sina Calind Y LgiDalai s 5,800l Jal sall Ci a1 Gudiy o jidi Al cildans iall *

0.05 Juaal
The averages with the same letter for each factor and their interaction is a non-significant according to Duncan s
multiple test at rang 0.05.

e ASH S g ) 5ISH (e BN (3150 (5 sine dba (A A gina 58 2 s (4) Jsaal) il e Jaadl

el 3m sl 40 sudiy ) Alalae Cudac ] 3 Aamand) (3 98 A peal) s gall (e Adliaa 2l ) L s ey jad
O,48@gdmd§i el Al 38 548 20 205 5ok ) Alelae e G sine gl ) g axde 0.55 il Jaxa
) Ll diall a8 4y sine 5L ) 4882 45 5 30 Apmanad) (358 45 guaall s sall (I (g pail) ) 8 Cunas g e
0.46 &b Jane J81 4 jlad) dlales cadae (i (o8 a3le 0.53 5 0.57 151 o Lei¥ara carly 3) 45 )l dlalaa
b L sina 3 ) (A 5350 &l 17,30 aale 2005 100 58 iy <l sl ol alhadinl ol (A bl 5l casle
A5 el Jal sl G S Jalail) iy el s A5l dlelae I Ll KU Q5 ) oS0 (e 31 ) 991 (5 sine
o A sina B3 ) Jsman (A ol 08 Ll 53 5 dpmad) (358 435 guall il sl B2 (g JAIAT) Ol (any )
Aol Jsuan 4383 30 5aad 3558 5LS 40 528y ) Alalae ol 3) JSI G5 ) 1SN e dda )1 (3 ) 5Y) (5 sine
caade 0.46 &b s sine Clae) () A0l ddalae () Ll % 34.78 La )38 334 ) Ay g aale 0.62 iy 33y )
XV - SORCRE ,LE gl | JE I YN PR BNGS- WOy P% B ¥ JUON | RERINGIN IXRI- BEPRIAPETNGUL P R APPREI I
Caaly Ay gina 30l ) e el pal) ada B 510 231100 3555 558 LS 40 23 55 52 Alalaall Cilae| ) dauall
385k el il Gada ae 38 60S 20 W a8 5ol dprand) (958 4 paaall Sl sall 3 dlalas I Ll a2le 0.57
G Jsaall (e gy SIS axle 0445 0.45 N sl Ao il Jane ol cadae g 22l 100 5 s
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3855 el paall (a5 dmall (358 4 saall Gla salh 4880 jhaa saal 50l Aldlaae e % 37.20 a8 330
Clalaall AN Jalaill il e Jaadly s carle 0.43 il Jaxe J81 Ledlid Gl 5 cadael A 30 22k 100
L oal aale jiaa 385 el pal) s ge ddaliie 4880 30 s2al Jisa 1S 40 2355 5 Alebaall ol A sl
il A Aelae L Lls % 40.42 530 ) dasin 5 aile 0.66 aly Jamey diall oda b &y gina 82 ) Ca
S A pall aala e dlalvie 4880 15 saal 3 518 20 38 ) shll dldlas bl (s aile 0.47 Lelana

oile 0.27 b Jama Bl 1530 a2le 100

6 sina b Jalll CBlilan s el piall (e s danadl (358 4 pall Sila gall il yidg 208 il 1(4) Jsaal)
(b o bae arle) ASH b5 5 sl e Bkl 31 5Y)
Table (4): The effect of intensity and periods of ultrasonic waves and gibberellic acid and
transactions overlap in the content of the tender leaves of the total chlorophyll
(mg. g™ wet weight).

. | v T - Py, . < - PR
e uud;‘jj‘ F(ocﬁss ﬁgeﬁﬁ;;g‘ (?1 ﬁslj'i) . zjd\ e sl
sl A g i iy | () Ll
Average . i " The intensity of
. > intensity & Period
intensity Period of 200 100 Control | . ultrasound
ultrasonic eriod 0 ultrasonic (KH2)
Ultrasonic (Min)
046¢cd 048a-c 043b-d | 047a-c | Control
0.48 b 0.44d 0.55a-c¢ 0.27c¢ 0.50a-c 15
' 0.53a-d 0.57ab 0.53a-c | 050a-c 30 20
049b-d 0.56ab 0.55ab 0.34cd 45
046¢cd 048a-c 043b-d 047a-c Control
0.55 a 0.55a-c 0.48a-c 0.60ab 0.58ab 15 40
' 0.62a 0.58ab 0.62ab 0.66 a 30
0.58ab 0.60ab 0.62ab 054a-c 45
G yall oada dausi
0.54a 0.50a 0.50 a oall pels daw st
Average gibberellic acid
3ad o Jalad)
<l i Claw sl 0.54ab 0.44c 0.45bc 20 pada s Sl sl
Gl sall <l )
Periods average intensity of
Ultrasonic waves 0.53a-c 0.57a 0.56 a 40 ultrasound &
gibberellic acid
0.46 ¢ 0.48a-d 0.43d 0.47a-d Control <l 8 Gy Jalall
5815y Sl gall
0.50bc 0.5la-d 0.43cd 0.54a-d 15 Gl pall (el
i i - periods of
0.57 a 0.58a-c 057a-c 0.58a-c 30 ultrasonic &
0.53ab 0.58ab 059a | 0.44b-d 45 | gibberellic acid
concentrations
(6 sie die 3 gaal) adaia (S0 LA G L Lagd U gina CaliRs W LeiBalas 5 53 ydall ol sall Cajall iy o il 3l cildas siall *

.0.05 Juaal
The averages with the same letter for each factor and their interaction is a non-significant according to Duncan s
multiple test at rang 0.05.

o A sima 53l Nl i 5a LS 40 ) Asmand) (5 58 A seal) il all 5355305 ) (5) U2l s

) ion sLS 20 sy sl (ay yat Alalaa e U sina 55 %60.86 @l o selisall aaie e BsY) (s sina
S3a b A yima 53y ) Tmandl (3 58 i pal) la pal) 1 img ) 58 e a5 €%0.76 iy Jane ibac
a2 50y 5 Ay g Aa 15 50 sl Alules i %0.87 &b Jane e s 3 45 il Aldae ) Lol dacall
sl Alalae (3585 ) bl <)Ll 5 €%0.74 a1l Jame ool caded 45 Hladl dlebea ) Lils %17.56
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sl Alalre cidac | 288 a i gl juaie (pe 315V (6 stine (8 A sine B0l ) (Al 3B (g el S g dpeand)
Ll %22.97 W 508 50l ) Ay s agia S %0.91 &b Jane el 4883305 15 300l 55 a 51S 40 30y
Gl gall 38l g2l Gy yad (o JAIA CObaae aaen @05 ¢%0.74 s (s sine J8 ciae | ) 45 jlaal) dlalas
Cala g 20 Eal) dlabae ) Ll Zaall oda 8 4 giaa 33 ) elbac ] () @l ypal) mdla g dunand) (358 4 puall
20 5230 ) Luld diall gl ci¥ame e f el pall Gasla 35S0 55 gaen e Allxia 33 a 5LS 40 525 dlaladl)
Jsaall oy SIS 09%0.71 &b Jane ol laef ) -3 aale jiia 3 55l jall s ae dalaie 335 508
pile pia 58 5 A ) (adla g dmandl (548 4 seall Cila sall 4380 155 58 ) s ) 53 dum el IGAN (5 8
%A41.26 W 28 531y 5 iy 5 %0.89 &l Jara Ao clael 3 dldladdl je )2l e ddiall o3a (A | gina ]- 53
dgmandl (558 435 sl il sally Alalaall ) A 5l idalaall DN Jalail) il (g JaaDly 5 A5 laal) Alelas o
Aall oda 84 gina 8 ) Conns [- A adle jiaa 38 5l pal) (asla 5 488 15 2l 35 1S 40 B

%0.65 &l Jare J81 calael 3 45 el dlalae ) Ll %0.98 ol Jaxass

sl s sina & Jalall COlebaa s Gl yuall aala 5 mand) (35 A saal) s pall <l i85 223 il 1(5) Jsasd
(%) e};:uu}.\“ paic UA@H\ ).1}:..43\
Table (5): The effect of intensity and periods of ultrasonic waves and gibberellic acid and

transactions overlap in the content of Pinus halepensis Mill. leaves of the element

potassium (%).

51 il i O JAlal (" ?,d,,) &3};}\ u';_ut; ).\s).l\ 3 yi8 C_ﬂ?}.«]\ BAG
s gl 58 g 5o Focus gibberellic acid (mg. | ) i gall 4 paall
Avérage Sl (4a2) (i skS)
intensity intensity & 200 100 Control Perlod_ The intensity of
ultrasonic Period o_f ultras_omc ultrasound
Ultrasonic (Min) (KH2)
0.74c 0.79d-g | 0.78d—g | 0.65h Control
0.76 b 0.82b 0.83c—f | 0.85b—-e | 0.79d-g 15
' 0.76 ¢ 0.79c-g | 0.77d—-g | 0.70f—h 30 20
0.74 ¢ 0.69gh | 0.82c—f | 0.73e—h 45
0.74c 0.79c—-g | 0.78c—g 0.65 h Control
0.86 a 091a 0.88a—d | 0.88a—d 0.98 a 15 40
091a 0.86a—-d | 092a-c 0.96ab 30
0.87ab 0.89a-d | 0.86a—-d | 0.85b—e 45
0.8lab 0.83a 0.79b ol paels sl
Average gibberellic acid
ol . 333 o Jalall
“'Jz:j”“ 0.77b | 080ab | 072¢ 20 e sl
. el i
Periods average . .
Ulirasonic waves 085a | 086a 0.86a 40 '“ﬂ‘;‘fg’b‘é‘:j'ﬁ;&;ﬁﬁfd
0.74 ¢ 0.79b 0.78b 0.65¢ Control Slasall Sl g Jalsl
0.87 a 0.85ab | 0.87ab | 089a 15 Aol pads 315
periods of ultrasonic &
0.83ab 0.83ab 0.85ab 0.83ab 30 gibberellic acid
0.81b 0.79b 0.84ab 0.79b 45 concentrations

.0.05 Jlaial (5 sinsa 2ic 3 gaall dantie (K50 HLid) Cavn L Lo [ sine (BT Y LA 5 52 jaall Jal gl CojaY) iy o i il giall *
The averages with the same letter for each factor and their interaction is a non-significant according to Duncan s multiple

test at rang 0.05.
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THE EFFECTIVENESS OF THE TREATMENT OF Pinus halepensis Mill.

SEEDS ULTRASONIC IRRADIATION AND GIBBERELLIC ACID IN SOME

PHYSIOLOGICAL CHARACTERISTICS IN SUBSEQUENT SHOOTS

Mudhafar O. Abdullah Zuhair A. Dawood Sabah Gazi Shareef
Forestry Dept., College of Agriculture and Forestry, Mosul College of Agriculture, Karbala
University. Iraq University. Iraq

E-mail: Sabah_gz@yahoo.com

ABSTRACT

The results of the chemical analysis showed that the values of each of the leaves content
of the Pinus halepensis Mill. seedlings of the total phenols and chlorophyll total and
potassium have increased significantly when treating the seeds by 20 kHz ultrasound waves in
comparison to that of 40 kHz. from these results of the chemical analysis. one can note that all
periods of ultrasound waves caused a significant increase in the leaves content of the total
carbohydrates. potassium and calcium compared to control treatment. the findings suggest
that the treatment of seed immersion with Gibberellic acid solution at 100 and 200 mg. L™
concentrations led to a significant increase in the leaves content of the total protein. while a
200 mg. L™ concentration caused a significant increase in the leaves content of carbohydrates
and total phenols in comparison to control treatment. A 100 mg. L™ concentration led to a
significant increase in the leaves content of potassium in comparison to control treatment.
Keywords: Pinus halepensis Mill., Ultrasonic Irradiation , gibberellic acid
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