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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-1 and Optimus plus fertilizer 

produced according to nano technology consist of (30% Amino acid  5% 

Nitrogen , 3% Organic nitrogen) at (zero , 1) ml.l-1 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 cm , number of branches 7.97 branch.plant-1, leaf area 

10.49 cm2 , number of leaves 161.14 leaf.plant-1, leaf area of plant 1726.1 

cm2, content of chlorophyll a 1309.50 Mg.g F.W-1, content of chlorohyll b 

493.84 Mg.g F.W-1 total chlorophyll 1803.35 Mg.g F.W-1 , whereas  root 

length 78.51 cm , content of proline 541.34 Mg.g D.W-1 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-1, 

root length 66.81 cm, percentage of total nitrogen 1.92% by spraying 

plants at a concentration of 25 mg.l-1. While the sprayed plants at a 

concentration of 50 mg.l-1 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-1 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-1,  leaf area 

16.97 cm2, leave s number 195.64 leaf.plant-1, leave s area of  plant 

3338.0 cm2, 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 cm3 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-1 the percentage of 

volitail oil in plant 0.35% , stomatal density 60.22 stoma.mm2 and 

stomatal area 34.14 mm2. 

4. The triple interference advantages are significantly increased in number of 

branches 12.66 branch.plant-1,  leaf area 22.80 cm2, plant growth index 

0.32 cm3 and stomatal area 58.06 mm-2 under foliar application of proline 

at 25 mg.l-1 concentration and interacted with a concentration of 1 ml.l-1 of 

Optimus plus/nano-fert. under irrigation level at 100% 0f  F.C. Also, a 

significant increase occurred in leaves area of the plant 4459.32 cm2, 

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.l-1 

of proline and 1 ml.l-1 of Optimus plus under the same irrigation level. On 
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the other side, sprayed plants at 50 mg.l-1 with 1 ml.l-1 of Optimus plus 

under irrigation level at 50% of filed capacity caused a significant increase 

in the number of leaves 2015.83 leaf.plant-1, the percentage of dry mater in 

total root 34.19% content of chlorophyll a 1643.53 Mg.g F.W-1. Whereas 

non - spraying plants with proline and spraying plants at concentration of 

1 ml.l-1 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-1, content of total chlorophyll 2514.46 

Mg.g F.W-1. Lastly,  the longest root of plant 84.55 cm, the content of 

proline 716.10 Mg.g D.W-1, the percentage of oil in plant 0.63% was 

superior at a concentration of 50 mg.l-1 of proline with 1 ml.l-1 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.l-1 with 1 ml.l-1 of Optimus plus/ nano-

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