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ABSTRACT 
From December 15, 2023, to March 15, 2024, this current study evaluated the power 1310 nano-
fertilizer, on the growth of Coleus scutellarioides under controlled conditions at the College of 
Agriculture, University of Kirkuk, Iraq. A randomized complete block design with three replicates were 
used with totaling 45 treated plants, 5 ml of power 1310 per liter during irrigation water was applied 
each month. A control group of 15 plants treated with water. Plant height, leaf number, and branch 
number were tracked before and after application. The results were striking treated plants shot up from 
6.56 cm to 13.76 cm (a 109.76% jump), leaf counts soared from 5.62 to 18.29 (225.44%), and branches 
edged up from 1.00 to 1.38 (38.00%), all significant at p < 0.05. The control plants were increased, but 
modestly and the plant height ranged from 6.53 cm to 8.20 cm (25.57%), leaves numbers from 5.67 to 
7.20 (26.98%), and number of branches ranged from 1.00 to 1.13 (13.00%). These results demonstrated 
that power 1310’s showed high impact, positioning it as a promising tool for sustainable ornamental 
gardening in tough Shoraw environments like Kirkuk region. 
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1. Introduction 

Coleus scutellarioides, commonly known as painted nettle, it’s a standout ornamental plant with its 
dazzling, colorful leaves and hints of medicinal value (Jakobina et al., 2024). In Iraq, it’s a go-to for 
sprucing up gardens and public spaces, thanks to its knack for thriving in varied conditions with minimal 
fuss (Paton et al., 2019; Relf & Lohr, 2003; Kamal et al. 2024 and Hasan et al. 2024). But in a place 
like Kirkuk, where the climate is semi-arid and winters dip to 8–15°C, optimizing the growth isn’t 
straightforward (Iraqi Meteorological Organization, 2024). Traditional fertilizers tend to waste nutrients 
through leaching and can harm the environment, especially where water’s scarce (Savci, 2012). Nano-
fertilizers, with their tiny 1–100 nm particles, deliver nutrients efficiently offering better solubility, slow 
release, and precise targeting of plant tissues (DeRosa et al., 2010; Liu & Lal, 2014). POWER 1310, 
the organic nano-fertilizer tested in this study, mixes macronutrients like nitrogen (5%), phosphorus 
(3%), and potassium (4%) with micronutrients like zinc (0.1%) and iron (0.2%), plus organic 
components such as humic acid and seaweed extract. It’s designed to enhance nutrient uptake and plant 
health (Singh et al., 2017; Dimkpa et al., 2020). Previous studies have shown these nano-options work 
wonders on crops like wheat (Zulfiqar et al., 2019; Kamal et al., 2024), rice (Raliya et al., 2017), and 
maize (Subramanian et al., 2015), but their application to ornamental plants in dry regions remains less 
explored. Research on Coleus species by Kumar et al. (2018) and Sharma et al. (2020) focused on 
humid climates, reporting 50–180% growth boosts with organic fertilizers results not directly applicable 
to Kirkuk’s challenges (Al-Kaisi et al., 2013). Shoraw zones present unique difficulties drought stress, 
high evaporation, and nutrient-poor soils (Fernández et al., 2018; Shakor et al., 2024). With 
sustainability a global priority (Pretty et al., 2018), this study investigates whether POWER 1310 can 
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enhance Coleus scutellarioides growth in Kirkuk, measuring height, leaf number, and branch number 
under controlled conditions to provide practical insights for growers in similar environments. 
 
2. Materials and Methods 
2.1. Experimental Site and Duration 

This experiment was conducted in a wooden shade house at the College of Agriculture, University 
of Kirkuk, Iraq (35.4681°N, 44.3162°E), spanning from December 15, 2023, to March 15, 2024. 
Kirkuk’s Shoraw climate during this period exhibited an average daily temperature of 11.5°C (with a 
variation of ±2.3°C) and a relative humidity of approximately 70% (±5%), as monitored by a digital 
hygrometer (Iraqi Meteorological Organization, 2024).  
 
2.2. Experimental Design 

The experiment began with 60 uniform Coleus scutellarioides seedlings, each placed in a 4-liter 
pot containing a soil mixture of sand, peatmoss, and vermiculite in a 3:1:1 ratio. Prior to planting, the 
soil was analyzed, revealing a pH of 6.8, an organic matter content of 2.5%, and low nutrient levels—
nitrogen at 15 mg/kg, phosphorus at 10 mg/kg, and potassium at 20 mg/kg ensuring minimal baseline 
fertility. The seedlings were divided into four groups: three treated sets (R1, R2, R3), each with 15 
plants, and one control group of 15 plants. These were organized using a randomized complete block 
design to account for any spatial variations in the experimental setup.

POWER 1310, an organic nano-fertilizer, combines macronutrients (N: 5%, P: 3%, K: 4%), 
micronutrients (Zn: 0.1%, Fe: 0.2%), and organic components such as humic acid and seaweed extract. 
The treated plants received 5 ml of this fertilizer per liter of water, applied on December 15, January 
15, and February 15, 2024. The control group was irrigated with plain water only. Each pot, across all 
groups, was watered with 200 ml every 15 days, a quantity sufficient for the cold season while avoiding 
excess.

Plant height (cm) was measured in centimeters using a ruler, while leaf and branch numbers were 
counted at the beginning of the experiment and following each fertilizer application. Accuracy was 
ensured by verifying each measurement and count through a double-check process.

Data collected from all 60 plants—45 treated and 15 control—were analyzed using a one-way 
ANOVA with SAS software [20] (SAS Institute, 2021), with statistical significance established at p < 
0.05. Tukey’s HSD test was employed to identify specific differences that stood out among the groups. 
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