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Abstract- Selection of the proper media is a main factor for the growth and production of plants. Accordingly, an 
experiment was conducted aiming to less consumption of chemical fertilizers in order to prevent environmental pollution. 
This study evaluates the effect of organic wastes on some characteristics of ivy geranium (Pelargoniumpeltatum). 
Investigation was done based on a randomized complete block design (RCBD) with different media including garden soil, 
sand with a variety of organic compounds with 8 treatments, 4 replicates of 32 experimental units and a total of 128 plants. 
In this study, the chemical characteristics of medium (pH, EC, OM),nutrients in the media (N, P, K, Mg, Zn), and some 
flowering characters such as peduncle length, number of florets per plant, the petals surface in inflorescences, and petals dry 
weight were investigated. Result showed that the medium containing a variety of organic compounds such as sand + tea 
compost + cocopeat + water tank soil, also garden soil + sand + solid waste compost + water tank soil had a better effect on 
flowering of ivy geranium plants compared to the other treatments. Measured chemical characteristics in sand + tea compost 
+ cocopeat + water tank soil medium was more desirable and appropriate to the level of the standard medium in this 
ornamental plant. 
 
Keywords- Cultivation beds, Soil analyze, Compost, Oramental plants, Organic matter 
 
I. INTRODUCTION 
 
Organic compounds are often used to amend the soil 
in the media that have a low content of carbon. High 
organic matter is an important indicator for soil [1]. 
Application of organic compounds such as 
agricultural waste and municipal solid waste, not only 
is considered as a food source for plants, but also as a 
source of energy and food for soil microorganism, 
that later provide balance proportions with 
appropriate distribution of nutrient during the growth 
of the plant [2], and this way leads to improved soil 
physical and chemical properties and enhance 
biological activity. The use of these compounds can 
lead to increased food available forms including 
phosphorus for the plant [3]. Geranium (Pelargonium 
spp.) from Geraniaceae family with a production 
value of $2.5 billion per year [4] has the third highest 
rank among flowering potted plants in the world 
market of flowers and ornamental plants [5]. Species 
of this genus are extremely varied and colorful 
flowers [6]. Selecting and preparing the proper media 
for growth are the success factors in the production of 
the plant [7]. 
An investigation of marigold by Bi and Evans [8]. 
Showed that applying organic compounds to the 
media will lead to improved quality marigold and 
amount of nutrients in the media (Tagetespatula). 
According to Weber et al. [9], the application of 
organic compounds and compost improved nutrients 
in plants and cultivation beds. Deljooye-Tohodi et al. 
[10] demonstrated that organic compounds improved 
substrate in English daisy (Bellisperennis). 

Considering the reduction in the consumption of 
chemical fertilizers to prevent environmental 
pollution and the effect of organic wastes with regard 
to environmental standards, in this experiment used 
the several of organic compounds on the properties of 
media and improve flowering in ivy geranium 
(Pelargonium peltatum). 
 
II. DETAILS EXPERIMENTAL 
 
2.1. Plant Materials and Study Site 
Cuttings used in this experiment were prepared from 
the terminal portion of ivy geranium from F1 seed, sp. 
'Red Blizzard'. Cuttings taken on 21 February 2012 in 
the medium containing peat + garden soil + perlite 
were planted in pots with a span of 12 cm. Cuttings 
were was held in a greenhouse for 50 days and were 
sprayed every three days. After the mentioned period, 
rooted cuttings were transferred to the main medium. 
Combinations of medium based on ratios listed in 
Table 1 were poured into the pots and plant materials 
planted into the medium absolutely identical. Plants 
were cultivated on 23 April 2012. In order to prepare 
medium, municipal solid waste compost from waste 
composting plant and municipal waste located in 
Rasht, tea waste compost from tea research station in 
northern Iran, leaf and wood compost from 
Mazandaran wood and paper factory in Sari, pete 
(water tank soil) from the excavation of dried water 
spreading in Sari that used to pisciculture and sand 
from excavation of Tajan River in northern part of 
Iran were prepared. To prevent loss of vegetative 
growth and lack of quality flowers, all buds appeared 
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on the plant were separated in the first month after 
transfer to media upon emergence. 
 
2.3. Plant and Media Analysis 
Examining the traits at the end of the first flower 
shedding (the highest flowering rate within a 
specified time during the year that in these 
experiments was from early June to early July) was 
carried out after transferring to the medium on July 4. 
In this study, the chemical characteristics of medium, 
nutrients contained in the media, peduncle length, 
number of florets per plant, the petals surface in 
inflorescences, and petals dry weight were 
investigated. 
 
2.4. Statistical Analysis 
The experiment was carried out in a randomized 
complete block design (R.C.B.D) with 8 treatments 
and 4 replications at 32 plots with 128 plant samples. 
Statistical analysis of data was carried out using SPSS 
software and mean comparison was carried out using 
Duncan's multiple range tests (D.M.R.T). 
 
III. RESULTS AND DISCUSSION 
 
3.1. Chemical Properties of Media 
With the use of different medium, significant 
differences arose in the chemical properties of some 
media. With pH and EC averages of 7.60 and 3.60 dS 
m-1, respectively, garden soil + cocopeat + municipal 
solid waste compost (M2) had higher significance 
than the other media (Table 2). M8 (sand + tea 
compost + cocopeat + water tank soil) had the 
minimum desirable level of acidity (6.40 dS m-1) 
compared to the other media. M3 (garden soil + sand 
+ water tank soil) had the lowest salinity (1.10 dS m-

1) (Table 2).M8 growth medium (sand + tea compost 
+ cocopeat + water tank soil) along with M6 (garden 
soil + sand + solid waste compost + water tank soil) 
and M7 (sand + leaf mold + cocopeat + solid waste 
compost) with averages of 19.00%, 18.80%, and 
18.70% of the soil, respectively, containedthe highest 
percentages of organic matter among all media (Table 
2). The medium of garden soil + sand (M1) had the 
lowest organic carbon (7.10%) and organic matter 
(15.20%) among all media (Table 2). 
 
3.2. Nutrients in the Media 
Macro-nutrient levels in the media were changed 
significantly with the use of different growth 
substrates (Table 2). The percentages of nitrogen (N) 
in M6 (garden soil + sand + solid waste compost + 
water tank soil) and M8 (sand + tea compost + 
cocopeat + water tank soil) with averages of 4.62% 
and 4.84%, respectively, increased significantly 
compared to the other treatments (Table 2). 
Maximum absorbable phosphorus (P) and magnesium 
(Mg) in the growth substrate of M6 (garden soil + 
sand + solid waste compost + water tank soil), with 
averages of 210.05 and 950.36 mg kg-1, respectively, 

were observed (Table 2). M4 (garden soil + cocopeat 
+ water tank soil) with a mean of 4800.81 mg kg-1 
had a substantial higher amount of absorbable 
potassium (K) in comparison with other plant 
substrates (Table 2).Applying various organic 
compounds to the media significantly increased the 
concentrations of absorbable Zinc (Zn) in the soil 
(Table 2). Absorbable Zn concentration in M6 (garden 
soil + sand + solid waste compost + water tank soil) 
with a mean of 80.27 mg kg-1 dry weight of the 
medium was significantly increased compared with 
the other substrates (Table 2). The lowest absorption 
of Zn with a mean of 41.00 and 41.63 mg kg-1 dry 
weight of substrate was related to the M1 (garden soil 
+ sand) and M2 (garden soil + cocopeat + solid waste 
compost) mediums (Table 2  ) . 
 
3.3. Flowering Traits 
Significant differences were created between 
flowering plants in different medium (Table 4), so 
that geranium grown in M8 (sand + tea compost + 
cocopeat + water tank soil) with an average of 11.22 
cm had longer than the other treatments (Table 4). 
Plants grown in M2 (garden soil + cocopeat + solid 
waste compost) with an average of 5.85 cm had the 
lowest inflorescencepeduncle length(Table 4). 
According to the results of the mean different 
medium, M8 (sand + tea compost + cocopeat + water 
tank soil) with an average of 29.41 had the highest 
florets number in the plant (Table 4). The lowest 
yield of florets was found in plants in M2 (garden soil 
+ cocopeat + solid waste compost), with a mean 0.42 
florets per plant (Table 4).Plants grown in M6 (garden 
soil + sand + solid waste compost + water tank soil), 
with an average of 58.52 cm2 had a higher petal area 
in inflorescence, respectively (Table 4). The plants 
grown in M2 (application of bio-fertilizer and garden 
soil + sand + solid waste compost + water tank soil) 
had the lowest petals area in the level (Tables 4). 
The use of organic compounds in the substrate can 
increase access to food inaccessible in the soil for 
plants [3]. Increasing the organic matter and 
microorganism activity in the soil leads to improved 
chemical properties of soil and increased nutrient 
absorption from the soil by plants [11]. 
Studies have shown that organic waste naturally 
contains large amounts of micronutrients that, due to 
the high organic matter, become organic chelat and 
enhance the solubility and absorbency of these 
nutrients in the soil [12]. Thus, the presence of 
organic matter in the medium, the use of organic 
compounds with the increased microorganisms 
around the roots followed by increased absorption of 
nutrients in the medium, and the improved condition 
of the medium and increased root efficiency in food 
uptake could explain the increased nutrient uptake in 
plants [13]. 
Increased the yield components and flowering 
performance through the use of organic compounds 
could attributed to increasing nutrients uptake such as 
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P and Zn by plants. Phosphorus is an essential 
element in the process of plants flowering. Study of 
Naguib et al.[14] on cabbage plants showed that the 
plant performance increased for the application of 
organic compounds. Researchers revealed that a 
positive effect of organic compounds to improve 
medium characteristics, root development and 
consequently, increased nutrient uptake by plants 
caused to increase the number of flower [15]. Bi and 
Evans [9] concluded that application of organic 
fertilizers leads to increased flowering in marigold 
(Tagetespatula) compared to the control. The results 
of this research correspond to study of Carpio et al. 
[16]. The researchers found positive results from the 
increased flowering performance with the application 
of organic compounds.Based on previous reports, 
increased nutrient uptake by plant is directly related 
to the increase weight properties. This can be 

attributed to the application of organic compounds 
[17]. 
 
CONCLUSION 
 
This study showed that medium containing a variety 
of organic compounds such as media of sand + tea 
compost + cocopeat + water tank soil and garden soil 
+ sand + solid waste compost + water tank soil had a 
better yield in flowering Ivy geranium plants 
compared to the other treatments. Chemical 
characteristics measured of medium of sand + tea 
compost + cocopeat + water tank soil was more 
desirable and appropriate to the level of the standard 
medium in this ornamental plant. Organic compounds 
used in the growing medium can be a suitable 
alternative to expensive and less available organic 
compounds such as peat moss. 

 
Table 1: Composition of substrate used in this study 

 
 

Table 2: Mean comparison of the main effect of  different substrates  on chemical analysis of  different substrates used in this study 

 
*In each column, means with the similar letters are not significantly different at 5% level of probability using Duncan's test 

 
Table 3: Mean comparison of the main effect of  different substrates on plant  parameters 

 
*In each column, means with the similar letters are not significantly different at 5% level of probability using Duncan's test 
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