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ABSTRACT 

The experiment was carried out at the Agricultural Research Center - Bkrajo  - Sulaymani City , in one 

Balconies with the direction to the south-west, at an altitude of 738 m, during the period between May 1
st
, 

2012 to December 15
th

, 2012, to study the effects of  plant Gel added to balcony's potting plants media under 

the environmental conditions of the Sulaymani city, with four level  0 , 30 , 75 and 100 gm Gel / pot. The 

experiment was laid out in a complete randomized design (CRD) with four replicates. 

The study results showed that the 100gm Gel treatment on the reduced significant irrigation requirements 

by 20.3% , the rate of increase in soil moisture reaches to 74.9% compared with control , also increase 

significantly  each of the Plant branches numbers and  floral clusters numbers that 250 and 251.8 % 

respectively when compared with control , As well as increased  each of the Plant fresh, foliage dry weight at 

high rates for each of them, also increasing the flowering period by 169.1 % . 

    

KEYWORDS :  Apartment balcony's plants ,  Plant Gel , Verbena Canadensis . 

 
 
 

INTRODUCTION 
 

alcony gardens is a type of private garden 

that fits apartments in residential 

buildings, in those places we can grow climbing 

plants or flowering plants in containers, boxes and 

hanging baskets (Flink  and  Searns, 1993).  

Although putting plants in balconies under the 

environmental conditions of the Sulaymani city , 

especially during the hot days in the summer and 

autumn which needs to make the irrigation process 

several times in one day, an important strategy for 

reducing these needs is to improve the amount of 

available water for plant growth in the medium , 

otherwise leads to death or loss of plants aesthetic 

. 

This should be considered in finding materials 

or media keeps the water and soil moisture for a 

long time to reduce water requirements. This 

material may be polymers or plant gel, its small, 

clear, hard crystals, made of a water-absorbing 

polymer, all the polymers, Polyacrylamide is one 

of the most widely employed soil conditioners, 

this product has been determined to be non-

hazardous, Contents; 94% co-polymer of 

polyacrylamide (cross-linked); 5-6% moisture. 

superior absorption rates   400 times its density in 

de-ionized water, when added to soil media, 

provide reserve water for plants, stored in 

hydrated crystals the additional water is stored  

bin crystals, 95% available to plants for use, 

improves soil conditions (Zhang et al., 2006; 

Zohuriaan and Kabiri, 2008; Jatav et al., 2013), 

this leads to a reduce in watering frequency - by 

50-75% in potted plants, by 15-40% on lawns and 

20-40% on irrigated field crops. Gel reduces 

leaching fertilizers, stores and releases soluble 

fertilizer and nutrients, good for hanging baskets, 

stops them from drying out (Jatav et al., 2013). 

Also Bowman et al (1990) explained that adding 

Gel would improve the moisture-holding capacity 

of most container's media. Jamalpour et al (2013) 

also noted that the use of 15g superabsorbent 

polymer per 1kg soil can be offered with 10-12 

days irrigation period for Lysimachia nummularia 

cv. ‘Aurea’. Moreover reduce the rate of water 

loss by evaporation and drainage, enabling you to 

water less. Another excellent benefit of these 

products is that once applied, they can continue to 

work from 5 to 7 years with just one treatment 

(El-Hady et al. 1981; Pill and Jacono 1984; Baker 

1991). 

Applications for potted plants when possible 

can mix crystals with fresh potting soil and repot 

B 
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plants, use dry granules or 2 cups of hydrated gel 

for 20cm pot dry granules or 6 cups of hydrated 

gel  for 25cm pot (Wang and Gregg, 1990).     

The goal of this study was to evaluate the 

effects of plant gel on balcony's potting plants 

under the environmental conditions of the 

Sulaymani city. 

 

MATERIALS AND METHODS 
 

The experiment was carried out at the 

Agricultural Research Center - Bkrajo , in one 

Balconies with the direction to the south-west, at 

an altitude of 738 m above the sea level, during 

the period between May 1st to December 15th, 

2012, plastic pots of 30 cm diameter and 40 cm 

height were used, the experiment consisted of four 

treatment  0 , 30 , 75 and 100 gm Gel (Gel was a 

German Origin), by four replications. To create a 

mixture of growing media which was consisted of 

agricultural soil, sandy loam and peat moss with 

proportions of  1: 1: 1, then put media inside the 

pots after mixing with the Gel. Pots were planted 

by one seedling of Verbena, Verbena canadiensis 

'Homestead Purple' is perennials, groundcovers 

with bright purple flowers produced on short 

spikes in along summer, it grows about 30cm 

height and 40 cm   diameter (Burrell, 1999). Then 

pots were put in the balcony so that all the plants 

were displayed to the same site conditions. From 

the first day of experiment, some data 

measurements were begun to be taken, including 

the following experimental data:  

1- Irrigation water requirements: The average of 

irrigation water was calculated daily for each 

treatment, according to the needs of each plant 

(pot), since interruption rain (May 29, 2012) until 

autumn rainfall (November 1). 

2- Soil pH: was measured  by using  pH Meter . 

3- Soil moisture: Was measured by using   Digital 

Tension Meter. 

4- Plant fresh weight and roots fresh weight (g): 

At the end of the experiment , plants were 

uprooted in pots and washed with water after 

drying for taking required measurements. 

5- Flowering period: It was calculated that the 

average number of flowering days for each 

treatment from the beginning of the opening of the 

first flower in the cluster until the end of the plants 

flowering. 

6- Branches numbers and floral clusters numbers: 

Most of the plant branches ending configure a 

cluster of flowers. 

7- Plant length (cm): Plants were measured at the 

end of the growing season (December 15).  

8- Foliage dry weight: It was calculated at the end 

of the experiment, dry weight was measured after 

drying the vegetative part in the oven at a 

temperature of 70 
O
C for 48 hours. 

The experiment was laid out in a complete 

randomized design (CRD) with four replicates, the 

means were compared by use LSD test at the level 

of 5%.  

 

RESULTS AND DISCUSSION 

 

1- Irrigation water requirements and soil 

moisture: The results of statistical analysis 

presented in table ( 1 ) indicated a clear high 

impact to the sum of  Plant Gel to the soil, that 

significantly reduced the amount of irrigation 

water, and  the best result was in the treatment of 

100 gm Gel, which obtained 51 liters compared 

with control which need 64 liters, with reducing 

percent reaches to 20.3%, as well as each of the 

two treatments 75 and 30g significantly reducing 

the rate of irrigation water which was decreased to 

12.5 and 4.7% respectively. Also led to a 

significant increase in the percentage of moisture 

of soil for the three treatments by 20.60, 20.45 and 

22.30%.  compared with the Control (12.75), and 

soil moisture in the treatment of 100 gm Gel 

increased to74.9% compared to the Control.    

The reason for these effects may be due to the 

effect of Gel in its high ability to store water  200 

- 400  times its  size and keeps them around the 

roots of plants, and slowly releases it into the root 

zone to be used by plant roots, significantly 

increases the water-holding capacity of soil and 

can prevent plant loss due to drought stress in non-

irrigated areas and where water-holding capacity 

is low (Gehring and Lewis, 1980; Taylor and 

Halfacre, 1986; Bowman et al., 1990; Zhang et 

al., 2006; Bai et al., 2010  and  Jamalpour et al., 

2013). 

 2- Soil pH:  Notes from the results of table ( 1 ) 

shows there are no significant difference among 

treatments and control, with pH values higher or 

lower, so the experiment results show that the Gel 

has less impact than the soil pH. This result is 

consistent with the conclusion reached by many 

researchers (Keever et al., 1989; Kumar et al., 

2008; Hayat and Ali, 2004;Bai et al., 2010; Yan 

and Yan, 2013; Sharbazhery and Gareeb, 2016 ). 

3- Plant fresh weight, foliage dry weight and 

roots fresh weight: Although there is no effect of 
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adding Gel on the plant fresh weight, as shown in 

table(2), but it has significant effect on the 

verbena foliage dry weight, and dry weights 

ranged concentrations of 30, 50 and 100g/pot  

discipline 39.2, 41.7 and 42.7g respectively in 

comparison with the control that gave 31.4g. In 

another aspect it has added three Gel 

concentrations to reduce the weight of fresh roots 

significantly and reached for the three 

concentrations 30, 27.9 and 21.7g, respectively, 

compared to the Control (42.2g).   

The reason for increase in foliage dry weight 

was the result of adding Gel, which can absorb 

water up to 400 times its weight, they are being 

promoted as media amendments to enhance plant 

growth and increase media nutrient retention and 

shelf-life of pot crops , they can help with soil 

aeration and soil porosity (Bearce and McCollum, 

1977; James and  Richards, 1986; Ingram and 

Yeager, 1987; Keever et al., 1989; Hayat and Ali, 

2004 ; Yan and Yan, 2013). This leads to an 

increase in foliage growth significantly compared 

to the roots groups, but the fresh weight of the 

plant (foliage + roots) has not increased 

significantly, but made a slight increase because 

when foliage weight is increased it reduces the 

weight of the roots at the same time. While the 

reason for reducing the roots fresh weight may 

return to the influence of absorbing high quantities 

of water, in addition to nutrients, and then slowly 

releasing the water through osmosis. When mixed 

into the soil, the Gel come in direct contact with 

the roots of plants, this is making the water easily 

available to plants. This translates to extremely 

efficient use of water in landscaping or with 

potted plants (Zohuriaan and Kabiri, 2008), and 

this leads to processing and provide for the needs 

of the roots and reduce the spread of the roots in 

the soil to long distances to search for these needs 

, as a result, it reduces the weight of  roots mass of 

the plants . 

4- Plant length , branches and floral clusters 

numbers : The results  in the table ( 2 ) show that 

the increase in Gel levels from 30 to 100g / pots 

has increased each of the qualities of the number 

of inflorescences, plant height, number of 

branches significantly, with the highest values of 

the recipe number of clusters and number of 

branches at the higher level of 100 g amounted to 

77 raceme and 15 branch of the two treatments 

respectively, compared to the Control ( 26 and 30 

branches ). While it does not increase significantly 

the effect of Gel levels from 30 to 100g, despite 

the superiority of the three concentrations 

compared to the Control significantly and that 

gave 55 cm. The data in the table ( 2 ) indicated 

that plant length and maximum  numbers of 

branches and floral clusters were observed in the 

treatment with 100 g Gel, the rate of increasing 

the plant length was reached to 140.9% , the rate 

of increase in the branches and floral clusters  

number have reached  250 - 251.8% respectively . 

5- Flowering period :  The results in table 2 when 

increase the Gel to 100gm which reached 137 

days compared to control (81 days), increasing 

percentage reached to 169.1% , as well as each of 

the two treatments 75 and 30g showed High a 

significant increased in flowering periods 

significantly increased flowering periods (122 and 

97 days), But increasing percentage reached to 

150.6 – 119.7 % each respectively  when 

compared with control .      

The reason for this is because of the same 

reasons cited in the above paragraphs. Also was 

found by Kumar et al (2008) that hydrogel had a 

significant positive effects on growth and 

flowering of gerbera. 

Depending on the results of the study conclude 

the following :  We conclude that  treatment of 

100g of gel added to the soil of potted in balcony's 

gardens under the environmental conditions of the 

Sulaymani city led to reduced irrigation 

requirements significantly by 20.3 % , and 

increase the soil moisture reached to 74.9%, also 

increase  each of the Plant length , branches and  

floral clusters numbers to 140.9 - 250 – 251.8 %,  

As well as also increase  each of the Plant fresh , 

foliage fresh and foliage dry weight at high rates 

and are different for each of them , also increasing 

ratio of flowering period to 169.1 % . At the same 

time did not have an effect on soil pH. 

Based on the results and conclusions of the 

study, we recommend using Gel on allowable 

rates when planting flowers and plants in the 

gardens of balconies to their positive effect.
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Table (1): The effect of plant gel on same characteristics of soil. 
__________________________________________________________________________         

Treatments         irrigation water                    Soil moisture                Soil pH 

                              requirements ( L )                      (  % )    

  Control                     64 a                                    12.75 b                         7.36 a 

  30 gm                        61 b                                     20.60 a                        7.30 a 

  75 gm                        56 c                                       20.45 a                       7.34 a 

 100 gm                       51 d                                      22.30 a                       7.38 a      

  Treatments with same letters are non-significant and treatment bearing different letters are significantly different 

   at 5%  level probability .  
 

Table (2): Effect of plant gel on some characteristics Verbena canadiensis in balacony. 

__________________________________________________________________________________ Treatments    Flowering       

Floral                Plant length    Plant  fresh       Roots  fresh      Foliage dry      Branches 

                         period(D )       clusters No.          ( cm )            weight ( g)       weight (g )         weight (g )    Numbers 

   Control            81 d               20.0 c                  55 b                 170.2 a             42.2 a              31.4 b            26 c 

  30 gm               97 c               32.5 bc                70.a                 174.8 a             30.0 b              39.2 a           30 ab 

  75 gm               122 b            43.0 b                  72.5 a              178.2 a             27.9 b              41.7 a           41 b            

  100 gm             137 a            68.0 a                  77.5 a               184.7 a            21.7 b              42.7 a            65 a 

_____________________________________________________________________________________  
Treatments with same letters are non-significant and treatment bearing different letters are significantly different 

   at 5%  level probability .  
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 كاریگەری جێڵی ڕووەكی لەسەر گوڵی باخچەی بەلەكونەكان

   (Verbena canadiensis  )لە ژێر كەشی شاری سلێماندا 
 

 پوختە

م دا 837ئەم توووێژینەوەیە ئەنجووام دراوە لە بەلەكوو نەیەر بەئاراسووتەی باشوووری ڕ ژئوواوا لەبەر ایووی 

بو   2112ی مایسوی 1لەسەنتەری توێژینەوەی كشتوكاڵی بەكرەج  لەشاری سلێمانی دا ، لەماوەی نێووان 

ئینجوانەی  ، ب  لێكووڵینەوە لەكواریگەری تێكردنوی جێڵوی ڕووەكوی بو  میودیای 2112ی كانونی یەكەمی 11

گووم بوووو ، توووێژینەوەكە 111و  81, 31,  1ڕووەر لەكەش وهەوای شوواری سوولێمانی دا بەچوووار ئاسوو  كە 

 .ئەنجام درا بە چوار دووبارە كردنەوە   CRDبەدی اینی هەڕەمەكی تەواو 

گووم جیوور كوواریگەری  اڵووی هەبوووو لەكەمكووردنەوەی 111ئەنجووامی توووێژینەوەكە پیشووانی دا كە ئاسووتی 

، هەروەهووا  %8.07، وەڕێووژەی  یووادبوونی شووێی خووار گەیشووتە  %2103پێداویسووتی ئوواودان بەڕێووژەی 

یەر دوای یەر ،  %21107و  211 یادبوونی ژموارەی لەەكوان و شواخەگەڵەكانی كەڕێكژەكانیوان گەیشوتە   

كی بەشووی سووەو ایی بەڕێووژەی بەر ، لەگەر سووەرەڕای  یووادبوونی كێشووی ڕووەكووی تەڕ و كێشووی وشوو

       .دا  %1.701 یادبوونی ماوەی گوڵكردن بەڕێژەی 

 


