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Table (1): Physical and chemical properties of soil uses in research

8l Claall

Values Properties
Sandy clay loam | Texture of soil% LSl A8y ey 7 Bl Aas
7.1.04 Organic material (g/kg™) ("axS08) O soued) 5 (3oal) Ayl A suianl) 3ol
N PH Anplial) 4 il e (e PH 4l Jelii o8
0.180 Electrical conductivity (ds.m™) (" . sias) EC b eS)) Jaa sill
0.0063 Total nitrogen% (micro-kjeldahl) ("axS aale) JIAS 5 S 45y yhay 7 KU cpam g 5l
1.125 Available phosphorus (mg.kg™) (73S paks) Olsen 4& by jalal) ) siudl
0.46 Available potassium (mg.kg™)  ("axS.axks) Flam photometer 3& by 3alall a suls o)
21.05 Clay % Cadall 7
14.65 Silt % ool 7
64.3 Sand % Je M 7

Al il jall 5 Gl il and fos s Ae ) Ay e (B L shoal & (%)
Directorate of agriculture of Nineveh\ depgrtment of Iaborato“ries and qpplication studies. i
Caa5) ol sl (N dmraiy Jaall imf dlae) s gl ot i) )31 Al cigles g Jiad) Aigs
G il SIS GBS e ) (Jsd 22,5 X (e p1.5) odal (a5 JSI Ze 3.75 dalua g (dm s
IS (S OOlas 6 2l g cpe Al ST A jaill el ) gdiall a5l dlaie) a8 g cam 15 J sl
Oy e Cauai lgam je Ay Leiany e Aliasio &l Sall g Gl saV) o Lade aal 6l 5 <l il
s o sall (S (e aw 12,5 dilue bl 5 5V e a5 Ciua 8 Al saa) gl Alelaall LS
Lol sa Y dals Tl 5 )l A4Sl s
g sl Jaee 5 Al 45k 5 (5 proall 5 (adand) 3 ) pall Cla jo Jaee (Ao Jsaaall 5
(3 Jsaall) B Al 2009 plall asol
(CSaladl) A ) Glie V) Galiions il sine (2) d sl
Table (2): Contents of seaweed extracts (Algamix)

Macro nutrientes Juadual) Algamix Sl
N 7.0.54-042 | .1 K,O7Z16 | .1
P,Os5 7.0.021-0.009 | .2 Mo 7.0.26 | .2
S706-03| .3 Organic material 716.5-15| .3
Ca 0.35-0.30 | .4 Protein 7.24-1.8 | .4
Mg 7.0.18-0.09 | .5 Carbohydrats %#15-10.5| .5
Na 0.06-0.04 | .6 Alginic acid 7.6-3 | .6
Manitol 72.1-1.2 | .7
Micro nutrientes Regulators nutrientes
Br 30-24 ppm 1 Cytokinins | .1
Co 0.6-0.3 ppm 2 Gibberellins 2
Cu 13-9 ppm 3 (IAA) Indol aceticacid | .3
Fe 78-46 ppm 4 Betainas | .4
Mn 12-7.5 ppm )
Zn 6-3 ppm .6

L/ Laiall Galiiaally Lalall 5 sl (e il slaall ci2al (*)
The information was taken from the special container of extract\Spain.
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Table (3): Maximum and minimum temperatures and humidity, sunshine, rainfall
for the field belong to horticulture and landscape department 20009.

2009 alal)
SUady) J ghaa M\&M\dm 7 il 2o ) oo ;s,}ﬂ\ag,;gm ey
(ele) el Humidity average saBe sl Months
Rain full | Sunshine average Max. Min.
0.001 10.03 68 14.30 5.30 January
24.90 10.48 63 17.60 5.60 February
28.10 11.20 60 19.70 8.50 March
35.70 12.25 52 25.80 11.70 April
- 12.58 37 34.20 18.20 May
- 14.28 26 40.30 23.60 June
-- 13.17 27 42.20 26.20 July
-- 13.20 29 41.40 23.70 August
1.50 12.13 34 34.40 21.60 September
13.30 11.17 43 32.30 15.00 October
31.20 10.13 52 22.50 8.50 November
76.50 9.45 63 17.00 2.60 December

o sall ¢ 5305 530 /310 a5l 4 sadl o 500 dalall Al (e e slrall 33 (%)
Iragi Meteorological Organization and Seismology\ Nineveh Meteorological Office.
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Table (4): The condition of separating gas-liquid chromatography for volatile oils in
the leaves of Mentha spicata & Mentha piperita

100 C° Primary temp. of column A3 3 seall 3 ) a 4a 2
250 C° Final temp. of column 4t 2 sanll 3] a A 50

5 C°/min Temp. height average ,all da 0 gl ) Jane
300 C° Detector temperature <3\l & ) ja A 5
40 ml\min Carrier gas Jaall o siled) e b ya Jana
3mx1/8 inch Internal diameter A2l Hlaall x Jglall 22 ganll aladl
1ul On column injection gl e il (s

3% SE-30 Liquid phase Jitd! ) gall
Mesh 120-100 (Teflon) Solid phase «lall skl
1 Mv Attenuation Jlea] dslua
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dEBLY )
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O ps2 90 2 742,32 Jpiall oS ya A il 3) cdie aliivnd) Aladll ol sl s e iy
4.05) cardy 28 () giall (1S ye At Lal a5y 120 222 711.28 552 110 222 720.91 ael 30
7.(48.68 ¢46.08 <35.01) J=Lidll ubusfm@uuﬁ‘uj\g\g; 7(1.79 <1.82
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746.505 7.18.56 ualy i Aol myc 45 lad) dlelas il i eV o gall Al Wi 718,18
(sl (e Jsall 5 el @A Sl

Sl A J81 ae | (Ng) a1 G sially spasll () (6 Jsaall) o8 milial) Conoa of Laiyy
Sl aie Jsiiall s 5al 74,61 5 Joliadl A 1S 5a1 71924 1y Al ¢ o ill S sl (i
S el Gmalay (il Jhel a8 pumall g il 8 Ll 1 il aale 100 5858 el puall Gadlay
731.45 5 Jaliial) @A S 5al 727.88 aly 38 55 (Ng) gl o5 simsalls daiill e 15 ke 50
A S 5al 75.74 5 72.52 o laie 3S 55 calae 3l mpc A5 jliall Alalas ae 4 jlie J siiall Syl
(Sl e Jsial g Jbal

O gl G 3 (e daiy pasdiall g Joliall GRS e o) SAIL joaall e
g sl Leals 750.06 A g gl a5 8 ad dus Jlef <l (gl juad s i) g gil) il GBIl
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=2 (2006) s3T5 Behnam 4o ) Al g 5ill 8 4l 4 5he A sl Caaly 5 3303e il 5o
L€ 55 A (2002) Ozguvens Ozel 4w s 3 75,14 dauis g 732,42 <aly Al o) )

Abdullah 42 @30 g 53 e yumd¥l e sl 8 Jla) LA S e Ao B gl
Syl aladiul g Al Cag yall (s Al ) ) aday 128 5 721,05 sl Al (LSl 8 (2009)
gLl ) (o Al sty S 5all 1 B1a% e el 38 GSalalls el G0 ebans
T sanall b5 il iV de sena ) Al Al (e 35y S5l 138 ¢ Lays  puadYl 5 il
Gy W e 5o 1808 Jdall g 30 A il ye Ay ssall LS el (e alinl) Alla) Lgd 30
ot e Aty Gt ol S 5l 1 () Aald A 5 e 53 DS Bl sf e aliondl L
Ll i dalide (3llia b du s yaall Mentha osisdl i e A g1 531 gy

Ayl sl G e (Np) ) (5 sinsally Spanstll ae§ 288 sadlll Sy (s Lot
o s gl el el gise Ay ae A5 )0 712,45 &b Sl 13d 58 5 el il aale 100 38 5
s AL 58 S jeda 8 @S (S 5e o e Sk (10 €9) AN i) CBlalas aa Lelalh e
A(Np) 3aassall e sl 8oy sels 3S 555 pansill (o diry )Y il siaaall

Ga 23 38055 A pSalally bl pal) Gaslay (5N 5 G g i (e Adlite <l ginae il 1(5) Jsaall
Ldpall Ll GLC & M. spicata (my)s M. piperita (my) glxdll e s Alladll of sdl)
Table (5): Effect of various levels of nitrogen and spraying with gibberellic acid and
algamix in concentration number of active constitutes for two species of M. piperita

(my) & M. spicata (m,) by GLC for summer harvest

A O st ) =ois J st J sad FERREEgW]
Camphor Menthone Menthyl acetate Menthol Thymol Oil compounds
5.40 5.71 6.09 6.19 8.13 Standard R, (min.)

S R RV GO |y e GO | e G |y e e v - S Fia
o | 8 s /O s | Y s (Y e | R o
Ry(min.) " |R¢(min.) " | Ry(min.) " |R{(min.) " | *Ryf(min.) ' Level N
5.00 | 0.003 | 5.60 1.55 > > 6.34 | 0.071 8.28 0.054 | myc | Control

*% *% *% *% *% *% 6.31 1755 *% *% mng GA3 100

544 | 0.022 | 5.68 6.77 6.10 0.505 | 6.19 | 0.257 8.82 0.40 | myx; |Algamix 1 N
5.07 | 0.045 *x *x *x *x 6.52 | 24.41 *x ** m,c | Control 0

> ** 570 | 0.045 | 6.00 0462 | 6.74 | 0.336 8.46 0.056 | myg; | GA;350

> ** 556 | 11.47 > > > ** 8.90 6.96 | mpyx; |Algamix 1

5.02 0.02 5.80 |10.432 > > 6.23 | 0.01 8.33 10.95 | myc | Control

> ** 5.62 2.92 6.11 1481 | 6.29 | 20.70 8.21 1.481 | mig, | GA; 100

> ** 5.73 1.70 6.03 0.081 | 6.28 | 0.104 8.50 0.20 | myx; |Algamix 1 N
5.07 0.04 *x *x *x *x 6.52 | 0.003 *x ** m,c | Control !

*% *% *% *% ** ** 6.74 2562 *% ** ng]_ GA3 50

> ** 5.69 | 0.647 > > 6.69 | 17.80 8.62 5.41 | mpx, |Algamix 1

> ** 577 | 7.677 | 6.12 0.001 | 6.15 | 0.706 8.85 0.092 | mic | Control

> ** 5.89 | 0.539 > > 6.81 | 7.781 8.34 0.262 | mig, | GA; 100

> ** ** ** > > 6.18 | 32.50 8.67 2911 | myx; |Algamix 1 N

> ** 5.62 | 0.237 > > 6.78 | 0.018 8.30 0.08 | myc | Control 2

> ** 5.64 | 0.339 > > 6.75 | 18.41 8.32 0.18 |myg; | GA;350

> ** ** ** 6.05 0.224 | 6.20 | 16.40 8.42 2.13 | myx; |Algamix 1

> ** ** ** > > 6.19 | 0.345 ** > m;c | Control

> ** 5.80 | 0.133 > > 6.78 | 19.54 ** **1myg, | GA; 100

5.65 | 0.006 | 5.32 | 0.678 > > 6.18 | 9.905 8.27 0.597 | myx; |Algamix 1 N

** ** 5.83 10.04 ** ** ** *x 8.12 16.69 | m,c | Control 3

525 | 0.003 | 5.66 | 0.486 > > > ** 8.36 0.071 | myg; | GA350

> ** 5.80 | 0.537 | 6.09 0.024 | 6.86 | 0.025 8.44 0.275 | myx; |Algamix 1

** The compound is not found.
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Table (6): Effect of various levels of nitrogen and spraying with gibberellic acid and
algamix in concentration number of active constitutes for two species of M. piperita
(m,) & M. spicata (m,) by GLC for autumn harvest

JsS st "j\j,”g’r:t:y*f Jstae Jal A Sl
Camphor Menthone Menthol Thymol Oil compounds
acetate
5.40 5.71 6.09 6.19 8.13 Standard R; min.
U2 ST RV U2 T IV U2 ST VR LS T RV a0 Ve s S S
son | s | on || s | ||
Ry(min.) Ri(min.) Ry(min.) Ri(min.) " | *Ry(min.) ' Level N
5.11 | 0.002 o o 6.00 | 0.606 | 6.26 | 0.30 8.00 0.79 | myc| Control
5.20 | 0.007 o o 5.80 | 1.38 | 6.26 | 0.83 8.31 0.14 |myg,| GA; 100
523 | 0.012| 5.62 | 0.001 | 590 | 3.16 | 6.40 | 1.37 8.35 0.14 |myx;|Algamix 1 N
5.10 | 0.06 ** ** 5.80 | 2.36 | 6.35 | 10.63 8.60 0.57 | myc| Control 0
* * o o 6.01 | 0.055| 6.44 | 0.18 o **Imyg:| GA;50
5.00 | 0.001 o o 6.32 | 0.012 | 6.78 | 0.114 o ** o Imyxe | Algamix 1
*% *% *% *% *% *% *% *% *% *% mlc Contl'0|
5.05 | 0.08 ** ** 5.81 | 32.39 | 6.50 | 18.18 8.20 5.94 |myg,| GA; 100
* ** ** ** 5.85 | 50.06 | 6.41 | 14.27 8.11 12.45 [|myx,|Algamix 1 N
* * o o 6.00 | 18.56 | 6.44 | 46.50 8.43 2.11 | myc | Control !
* * o o 6.05 | 343 | 6.56 | 6.55 * **Imyg:| GA;350
o o > > 6.09 | 0.30 > > > ** o myx. | Algamix 1
> ** ** ** 587 | 1.86 | 639 | 1.64 8.03 0.02 | myc| Control
* ** ** ** 5.88 | 245 | 6.54 | 0.13 ** **1myg,| GA; 100
5.00 | 0.003 o o * * 6.32 | 0.03 o **Imgx. | Algamix 1
*% *% *% *% *%* *%* *% *% *% *%* NZ
m,c | Control
*% *% *% *% *%* *%* 620 008 *% *%* ng]_ GA3 50
> * ** ** 6.05 | 0.02 | 6.26 | 0.034 ** **Imyx, | Algamix 1
o * ** ** 6.10 | 0.04 | 623 | 0.02 ** ** I'myc| Control
523 | 0.11 o o 5.90 | 19.24 | 6.28 | 4.61 8.00 4.54 |myg,| GA;100
5.11 | 0.20 o o 5.80 | 143 | 630 | 2.30 o ** o Imgx, | Algamix 1
o * 426 | 0.01 | 6.00 | 2.52 | 6.62 | 5.74 8.10 0.86 | myc| Control N3
o * ** ** 6.02 | 27.88 | 6.60 | 31.45 8.90 2.24 |myg;| GA;350
* o o o 6.44 | 0.02 | 6.86 | 0.06 8.98 0.005 |m,x,|Algamix 1

** The compound is not found.

Retention time : R; *
S el g g a0 ¥

28 dgagall At (o Ay HAl) 5 Adpall (pidal) A5 i (7 Jsaall) b Al mll g
1 S 55 Salally ldaall (M) po2a¥) g sill il (8 711,47 s ¢ sl 38 i A Jlef cabae]
(= MyC sV g 5ll 5l il (8 J sadl) oS 5 716,69 A s (Np) 5 simsall 15 Jee
3 70.20 &b SN S pal 38y el calans 38 gy &) Adadl Ll 5 (Ng) dsaniill al ) (5 sisall
Ry L (Ng) Samill a1 (5 simaall (8 5 Je 1 5858 eSalall A labaall il g 53l sl
2 Tl 0 T3S eSalally Alaall (my) il g sl el & Jyial ela oS5l 750.06
MyC aa ¥l g 53ll & el il b 746,50 iy Jsiial) S 5a Jedas (Np) el S (5 sisel
((Np) el (B (5 el (3
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s sl e it gy da cad Apdli g Liill (e g )5 45306 A0 841 (1999) 50315 Aflatuni
dshaia o4 eb (oS5 3l A saal) Apaill g Jualal) AaS ld ailid g Ly jlaia Laa Gihaial 5 5) jall
e o) aay 288 Ll sail 43S selial cile by Akl 5 ) jall da o il 1ailid aa 45 lie U jlaia
il A S e L e el Ay Al Agall 8 Aviaall 5l yall As oy selal) el
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S a2y Al (3155 (8 Jobinall S Lkl Gl 2L e selud 55 jall da sy Jlael
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(1988 i) L..sjlzud\ G U ) Cliiia

M. piperita (m,) gLl ‘_,’.c}d ladl) 3 gall (30 220 380 5 4G gial) (il ‘_,Jci (7) Jsasl)
GLC 4y (uSaladl g i yaall (aala g o 5 il (e Adlise Dl siuse aladinds ML spicata (my) s
Ay Al 5 duall (pidall
Table (7): High percentage ratio of concentration for number of active constituents
of two species of M. piperita (m;) & M. spicata (m,) uses various levels of nitrogen,
gibberellic acid and algamix by GLC for summer and autumn harvest

BT O side Jilindl el J sfise Jsedl Al S all
Camphor | Menthone |Menthyl acetate| Menthol Thymol Oil compounds
5.40 5.71 6.09 6.19 8.13 Standard R; min.

iall | 7 5l [ Adall | 7 €l | asial) | 75 al | Adadl |7 S | Adall | 7 58 S aladl) G
Har. | Conc. | Har.| Conc. | Har. | Conc. | Har. | Conc. | Har. | Conc. Treatment Ij:c gIJKI

1 10003 | 1 1.55 2 0.606 2 030 | 2 0.79 | myc | Control

2 10007 | ** ** 2 1.38 1 17.55| 2 0.14 | mg, | GA3100

1 10022| 1 6.77 2 3.16 2 1.37 1 0.40 | myx; | Algamix 1 N

2 0.06 | ** ** 2 2.36 2 10.63 | 2 0.57 | myc | Control 0

o o 1 |0.045 1 0.462 1 0336 | 1 |0.056 | myg;| GA350

2 0001 1 |11.47 2 0.012 2 0.114 | 1 6.96 | myx; | Algamix 1

1 0.02 1 (10432 ** ** 1 0.01 1 | 10.95| myc | Control

2 0.08 1 2.92 2 32.39 1 20.70 | 2 594 | mg, | GAs; 100

o o 1 1.70 2 50.06 2 1427 | 2 | 12.45 | myx; | Algamix 1 N

o o 1 | 4.837 2 18.56 2 14650 1 | 13.70 | myc | Control !

** ** * * 2 3.43 1 25.62 | ** **Imyg; | GA350

** ** 1 | 0.647 2 0.30 1 17.80 | 1 5.41 | myx; | Algamix 1

** ** 1 | 7.677 2 1.86 2 1.64 1 |0.092 | mc | Control

o o 1 | 0.539 2 2.45 1 7781 | 1 |0.262 | mg, | GA;100

2 | 0.003 | ** ** ** * 1 3250 | 1 | 2911 | mx; | Algamix 1 N

** ** 1 | 0.237 ** ** 1 0.018 | 1 0.08 | m,c | Control 2

** ** 1 0339 | ** ** 1 1841 | 1 0.18 | myg; | GA350

** ** ** ** 1 0.224 1 1640 | 1 2.13 | myX; | Algamix 1

*x *x *x *x 2 0.04 1 0.345 | ** *x m;c | Control

2 0.11 1 |0.133 2 19.24 1 19.54 | 2 4.54 | mig, | GA3100

2 0.20 1 | 0.678 2 1.43 1 9905 | 1 |0.597 | mx; | Algamix 1 N

o o 1 | 10.04 2 2.52 2 5.74 1 | 16.69 | mc | Control 3

1 [0.003| 1 |0.486 2 27.88 2 3145 | 2 2.24 | myg; | GA3z 50

> * 1 |0.537 1 0.024 2 0.06 1 | 0.275 | myx; | Algamix 1

1: summer harvest. 2: autumn harvest
** The compound is not found.
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ABSTRACT

The current study is carried out the effect of Nitrogen fertilization in levels
(0, 46, 92, 138) kg/h and spraying of gibberllic acid at concentration (0, 50, 100)
ppm and the Algamix at concentration (1,2) ml/L in percentage ratio for
concentration of some active constituents for the oil of two species of Mentha (M.
piperita and M. spicata). The result was showed, that the samples of oil was
contained the following compounds: (Camphor, Menthone, Menthyl acetate,
Menthol and Thymol), using the Gas-liquid Chromatography technique (GLC). It's
illustrated that the summer harvest was exceeded to gave the highest concentration
of menthone compounds about 11.47% without fertilization (Ng) with spraying of
algamix at concentration 1 ml/L of M. spicata, as well as thymol compound about
16.69% in fourth level of fertilization 138 kg/h with out spraying of M.spicata too.
While, the autumn harvest was exceeded increasing percentage of camphor
compound about 0.20% in the fourth level of fertilization 138 kg/h with spraying of
algamix at concentration 1ml/L of M. piperita and Menthol compound which was
presented 46.50% in the second level of fertilization 46 kg/h without spraying, and
also Menthyl acetate at concentration 50.06% in the same level of fertilization of M.
piperita with spraying of Algamix at concentration 1ml/L.
Key word: Nitrogen fertilization, Gibberellic acid, Thymol, Menthol, Menthone,

Mentha piperita & Mentha spicata.
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