Jagall daals
aliladly ds )3l 4.8
5Ll cuadally Culg ) Gaalag Al dlgay) il

Ghall agailpal) ol sai 2 Optimus plus
Pelargonium graveolens 1.’Herit.

gggg Olaas Cl.ua NI
ol Al

Giaal) Lusiag Aiigl) agle

ek
Jale a2 elaud 5y gisall

e Lasa .'éllu.n‘

¢ 2021 » 1442



Gel3ll S [ gl duiny RSl asle sl Aalill Lnidl AN 8 et cual

Ol dbyee Gagy (2019/12/1) Ale s (2019/7/1) b 853l Jeasall dasala [ Ll
saelall Gill Auliall daadl e (%25 ¢ %350 ¢ %100) ol Ciligise B Sl lgay)
Optimus  gsll) cuasally (5l Zaaaly ™ il aile (50 ¢ 25 ¢ 0) 5815 A cpulg ) isad)
%3 ¢ gt %5 ¢ Adad (aleal %30) e 05 My sl Laglg<il Ty il plus
Cag Sl PN 2a ) (5umdl gpanadl o Lay 17k da (16 0) S (e comg i
« Pelargonium graveolens L Herit. (syhaall agihuall <l g & ags 20 (gals 4s,
(R.C.B.D) ikl algiall calelbill apas (385 dhial) gl 3 Gulelal) dynill i) Gy
«Factorial Experment Within Splot-Polt in Randomized Complete Block Design

coSall bl uads iy S B

dia B (goine palidd] Glan %25 ) ddeal) dand) Jgeag die cungy Al @lbilall o) L1
P 10.49 235l dalisey Tolig i 7.97 Y1 ey am 23.54 iyl L Jsh
a Qg )slS e @hsY! (Gsinay Tanl 726.1 clull 485l daluaally 161.14 3lsY) 220
493.84 b JioydS e bVl ssmas by iy abeahesSle 1309.50
Tiab) O aheabes Sile 1803.35 AL g 5l (ggimas by 039 ahe- s il
541.34 ooyl e GhsY) ey aw 78.51 lill Hia Jolal Jsh dba slimuly
sl el o Gua %0.41 Lk cusll dugiad) dadlly Uila Gy aheeples Sl
%50 ) ddiall dendl Jouag die Cugy U L) iy cdudi () (g5ie die digindl)
Ay %29.37 (gpadll goanall 3 Alal) alal] dgiall dptl) 8 Ligine Lialids] cilass

. %15.40 21 3 A8lall salall dsgiall Aasilly %13.96 Ghs¥) 3 Al salall dsiall
@radl) saill Clia Gans b lgina i calg ol e Gaalall Gl 3815 a2
gAY) 23 e JS 8 duginall AL o dugynal) ciliall SLasH (griadly (53l



-

aDAl)

%1.92 Cung il e Gl sinas am 66.81 cilall j3a Johl Jshy Tenling 3 9.59
b dgina 5315 Tl aale 50 5K i s can A ¢l aake 25 35 () e
& A Bl Lgia) Al %3245 (il goenall 8 Alall salall dygial dpl
Flla O bz g Si359.68 Gl e Y] sine e St %17.19 g3V

%0.39 Sl cassll A ghall il

sall Glia Qe 3 digies 335y ) Optimus plus (gl caaddl (i) (ol .
ST clatd il a2y dabial) e Slad Shasl) (giiadly (53ally (il
e 225 au 3151 Guill Bl ol el Tl da 1 5850 (4 die Dugiedl all
daludly Teilndi); 195.64 3V dey Caw 16.97 day5) dalusy Tilug 3 9.73
%32.98 (gpaall psand) & dilal) salall Dugidll duaally “aw 3338.0 clull 4yl
gAY b Al salall dgidl duilly %15.65 @hsY) 8 Adlal) salall digiall Al
ses um? 34,14 Gl daludly pmEsa5 60.22 a8l duedl Ay %17.33
b Al salall giall dailly 4w 68.56 il jia okl Johs dans 022 bl ga
Oda ) e LY (ssinas %1.96 Cans 5l e BsY) (s5inas %023.20 (53l g sandll
L %0.35 ldall cuill Augiall dually Uil (g abeali g Sile 311.65

12.66 g8 2xe dia 8 (gyinn (35 Cisan ) Auhpall a8 elsall DN ol ]
58.06 sl dalually *an 0.32 il gai ji3ag “am 22,80 35l dalusay Tliipsh
oo Tl de T3S Ul pe o) paela e Tl aile 25 385 (i) vie pm?
Chang ¢ dleall dandl e %100 2ie 4wl wlilill Optimus plus geilidl Cuasll
o Al salall A gial) Apuailly *ans 4459.32 lull 28 )5)) Aalisall Ao 8 Ausine B3
Ol xie %17.55 GhsY! b aslal) salall dsgiall dully %35.93 (gadll g sanal

@l Guaddl 5o Tl de 1 5S G ae calall Gaela e il aile 50 585
Fode T 355 ool g Tlaale 50 55 Gl die Wl oodlel () (e e



aDAl)

S Al daudl Jsag die cugy Sl UL Optimus plus gl cuasall (1
Aogial) Apuailly Tl diyg 215.83 GhsY) e dba L Aigins 8L cans 28 %50
1643.53 a Jidg sl (10 3hoY) sinag %34.19 (53l goanall 3 ddlal) 5alall
oo ke 1 35 G e ool (i pae die Wl i) Ghs ahe b Sile
dia 8 Digine 5aL) Gas Alant) Al (50 %100 tie dpeld) SBLAL (g3l Cradl)
Pb) s abeeabisSile 906.93 b Jisysy aw 38.58 awiyl) Glul Jsh
Jshl Jsha dia g Lady !y O3 abe-pbegSle 2514.46 SH Judy )5S
Plila 03 ahe- e Sile 716.10 calssad) a sV (ginas o 84.55 lull i
ol Gaala e Tk aale 50 55 (i xie %0.63 Ll el 4 siall dpally
Gandl Jguay die cug)y ) cblall (gill) cuaddl ge Tk de T 35 i as
5%2.06 il digine 33L5 Jaws 388 lill g 5l (ggimall Wi ¢ %25 ) A
omddl e Tlde T3S Gl ae T laike 25 S5 (5 xe %2.05
Jyay die Cygy Al QULally Aliall desdl 0 %100 e Al ciblall (seilil)

sl e 9625 Y Aulial) 4



Summary

Summary

This study was carried out in Lath house / Department of Horticulture and
Landscape design /college of Agriculture and Forestry / University of Mosul for
the period from (1/7/2019) to (1/12/2019). It aims of study the role of three
irrigation levels of watering at (100% , 50% , 25%) of filed capacity and foliar
application of proline at (zero , 25 , 50) mg.l' and Optimus plus fertilizer
produced according to nano technology consist of (30% Amino acids 5%
Nitrogen , 3% Organic nitrogen) at (zero , 1) ml.I" sprayed each 20 days,and in
growth of Pelargonium graveolens L Hert. The Factorial Experiment conducted
by using Split-Polt in randomized Complete Block Design with three replications

and five plants per each replicate.
The results can be summarized as follows:

1. Irrigation level at 25% of filed capacity caused a significant decrease in
stem length 23.54 c¢m , number of branches 7.97 branch.plant™, leaf area
10.49 cm® , number of leaves 161.14 leaf.plant™, leaf area of plant 1726.1
cm’, content of chlorophyll a 1309.50 Mg.g F.W™', content of chlorohyll b
493.84 Mg.g E.W™' total chlorophyll 1803.35 Mg.g F.W™' , whereas root
length 78.51 cm , content of proline 541.34 Mg.g D.W™" and percentage of
oil in plant 0.41% recorded the highest significant value in the same
irrigation level. However, irrigation level at 50% of filed capacity caused
significant decrease in the percentage of dry mater in total vegetative
29.37%, the percentage of dry mater in leaves 13.96% and the percentage
of dry mater in branches 15.40%.
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2. Proline caused a significant effect in some characters of vegetative, root
growth and chemical content in number of branches 9.59 branch.plant™,
root length 66.81 cm, percentage of total nitrogen 1.92% by spraying
plants at a concentration of 25 mg.l". While the sprayed plants at a
concentration of 50 mg.l" caused a significant increase in the percentage
of dry mater in total vegetable 32.45%, the percentage of dry mater in
branches 17.19%, the content of proline 359. 68 Mg.g D.W™' and the
percentage of volitail oil in plant 0.39%.

3. Foliar application of Optimus plus/nano.fert leads to a significant effect in
stem length 31.51cm , number of branches 9.73 branch.plant”, leaf area
16.97 cm’ leave’s number 195.64 leaf.plant”, leave’s area of plant
3338.0 cm’, the percentage of dry mater in total vegetative 32.98% , the
percentage of dry mater in leaves 15.65% , the percentage of dry mater in
branches 17.33% , plant growth index 0.22 cm’ root length 68.56 cm, the
percentage of dry mater in the total root 23.20%, content of
nitrogen1.96%, content of proline311.65 Mg.g D.W™' the percentage of
volitail oil in plant 0.35% , stomatal density 60.22 stoma.mm’ and
stomatal area 34.14 mm’.

4. The triple interference advantages are significantly increased in number of
branches 12.66 branch.plant”, leaf area 22.80 cm?’, plant growth index
0.32 cm’ and stomatal area 58.06 mm™ under foliar application of proline
at 25 mg.l"' concentration and interacted with a concentration of 1 ml.1" of
Optimus plus/nano-fert. under irrigation level at 100% Of F.C. Also, a
significant increase occurred in leaves area of the plant 4459.32 cm?’,
percentage of dry mater in total vegetative 35.93%, the percentage of dry
mater in leaves 17.55% by spraying plants at a concentration of 50 mg.1"

of proline and 1 ml.1"" of Optimus plus under the same irrigation level. On
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the other side, sprayed plants at 50 mg.l" with 1 ml.l" of Optimus plus
under irrigation level at 50% of filed capacity caused a significant increase
in the number of leaves 2015.83 leaf.plant”, the percentage of dry mater in
total root 34.19% content of chlorophyll a 1643.53 Mg.g F.W™'. Whereas
non - spraying plants with proline and spraying plants at concentration of
1 mLI" of Optimus plus/nano-fert. under irrigation level at 100% of F.C.
caused significant increasing in the stem length 38.58 cm , content of
chlorophyll b 906.93 Mg.g F.W™', content of total chlorophyll 2514.46
Mg.g F.W™'. Lastly, the longest root of plant 84.55 cm, the content of
proline 716.10 Mg.g D.W™', the percentage of oil in plant 0.63% was
superior at a concentration of 50 mg.I"" of proline with 1 mlL.I"' of Optimus
plus under irrigation level at 25% of filed capacity, but the content of total
nitrogen has been a significantly increased 2.06% , 2.05% with sprayed
plants at a concentration of 25 mg.I"" with 1 ml.1" of Optimus plus/ nano-

fert. under irrigation levels 100% and 25% of filed capasity respectively.
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