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Abstract 

The pot experiment was carried out to study the 

effect of different organic potting media on the 

growth parameters of rose stem cuttings. It was 

carried out with five treatments with four 

replications comprised of different organic 

potting media, T1 (no organic manure), T2 

(cow dung), T3 (sawdust), T4 (poultry 

manure), T5 (goat manure). in a Completely 

Randomized Design. The results confirmed that 

the different organic potting media had significant 

differences in the number of leaves, number of 

sprouts, length of internodes, length a diameter of 

the main root, root area and root volume, fresh 

and dry weights of shoot and fresh and dry weights 

of the root. According to the statistically analyzed 

results, T4 (Poultry manure) gave a higher growth 

in the tested growth parameters of rose cutting 

which could be used as potting media for 

vegetative plant propagation. Poultry manure is 

environmentally friendly organic manure and it 

contains high nutrients, thereby it could be used 

for enhancing the growth of rose stem cuttings. 

 
Kewwords: Cow Dung, Poultry Manure, Sawdust, 

Goat Manure, Stem Cuttings 

 

I. INTRODUCTION 

 

Rose (Rosa hybrida L) belongs to the family 

Rosaceae and it is the most diverse flowering 

ornamental shrubs in the world. It occupies a 

special position in the floriculture industry. Many 

roses are grown for their beautiful flowers and 

most have a delightful fragrance, which differs 

according to the variety and climatic conditions 

(Britannica, 2023). Roses use for commercial 

perfume, bouquet industry and in herbal and folk 

medicines (Savita, 2016). Organic manures are 

used as various potting medium in plant 

propagation. Organic materials such as crop 

residues, animal manures, green manures to soils 

supply organic matters, soil fertility, soil physical  

 

 

characteristics, and increase microbial activities, 

in the soil (Suthamathy and Seran, 2011; Roy and  

 

Kashem, 2014). Microbes in the soil decide the 

plant nutrient availability (Viharnaa et al., 2013). 

Cow manure is not only an agricultural waste, but 

also an organic fertilizer resource and it. Mainly 

consist of lignin, cellulose, hemicellulose, and 24 

various minerals like N, K and P along with low 

amount of S, Fe, Mg, Cu, Co and Mn (Guptha et 

al. (2016). In addition to providing of plant 

supplements, organic manures generally improve 

soil tilth, air circulation, and water holding 

capacity of the soil and advances development of 

beneficial soil life forms (Fulhage, 2000). 

Sawdust, a bulky waste generated by wood 

processing industries, has very few profitable and 

ecofriendly uses and poses a problem of proper 

disposal (Maboko et al., 2013). Sawdust revealed 

beneficial attributes to various types of soils to 

make them suitable for agricultural purposes. 

Positive physical properties such as 

biodegradability at an acceptable rate, low 

superficial specific gravity, high porosity, high 

water retention, moderate drainage and high 

bacterial tolerance elevated the usage of sawdust 

as a plant growth medium in manufacturing 

industries (Maharani et al., 2010). 

 

Goat manure improves the effectiveness of 

fertilizer, and its co-application increases the 

growth. Organic manures from dairy goats 

contained adequate amounts of nutrients, 

especially higher contents of N and P for optimal 

growth of plants (Gichangi et al., 2010). Poultry 

manure is the feces of chickens used as an organic 

fertilizer, especially for soil containing low 

nitrogen. All animal manures, it has the highest 

amount of nitrogen, phosphorus, and potassium. 

Composted poultry manure provides a slow-

release source of macro and micronutrients and 

acts as a soil amendment. Compared to other 

manures, poultry manure and the associated litter 

are higher in nitrogen, potassium, phosphorus and 
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calcium, and are also rich in organic matter 

(Zublena, 1993). The organic matter in poultry 

manure has another benefit and it gives food to 

soil microbes allowing organic nutrients to break 

down faster, which in turn makes them available 

to plants more quickly (Place et al., 2002). 

Organic farming provides several benefits to the 

growers (Viharnaa et al., 2013) and incorporation 

of animal manure with EM solution gave the 

healthy seeds as planting materials (Seran and 

Shahardeen, 2013).  It reduces production cost and 

it is an environmentally friendly method of 

cultivation (Green, 2015). In all parts of Sri Lanka, 

poultry manure, cowdung, goat manure and 

sawdust are available and those can be used as an 

organic fertilizer. The present study shows 

influence of organic manure on growth of rose 

stem cuttings and select the suitable organic 

manure for better plant performance of rose stem 

cutting. 

 

II. MATERIALS AND METHODS 

A. Experimental Location  

This study was carried out as a pot experiment of 

August to November in 2022 to study the 

influence of organic manure on growth of rose 

stem cuttings and to select the suitable organic 

manure for better plant performance of rose stem 

cutting.  The experiment was done at home garden 

Mathale, Central province of Sri Lanka which is 

located in the latitude of 7.4675°N and the 

Longitude of 80.6234° E and it is part of the Sri 

Lankan mid-country wet zone. The average 

annual temperature at the experimental site is 

24.1°C and annual mean rainfall is 1868 mm 

during the year. Soil type of the experiment site is 

sandy clay loam in texture and dark brown to 

reddish brown in color. 

 

B. Agronomic Practices 

Rose variety, Grand gala was used in this 

experiment which is not very sprawling, up to 80 

cm wide, but rather tall, reaching up to 1.2 m with 

proper care. Shoots are straight, strong, 

abundantly covered with dark green foliage with a 

glossy surface. The variety Grand Gala itself 

belongs to the re-flowering. Flowers appear singly 

on the stem. The inflorescence consists of 40-60 

rounded double petals, which slowly unfold and, 

when fully expanded, elegantly bend outward. For 

the experiment, black polybags (12 inches 

diameter, 12 inches height and 8 inches width) 

were used. Three holes were made at the bottom 

of each polybag to facilitate the drainage of water. 

The polybags were filled with treatments (organic 

manures): garden soil in the ratio of 1:2 and a 

distance of 3 cm was left unfilled from the top of 

the soil to facilitate irrigation. Organic manures 

were collected from farm household. The stem 

cuttings were planted in the center of the pots at 

the depth of 2-3 cm which were collected from 

home garden and pots were kept at the under 

shade. Watering was practiced by using watering 

can. 

 

C. Measurements 

Number of sprouts and number of newly formed 

leaves per plant in each replication of all 

treatments was counted at regular intervals. 

Length of internode (cm) in each replication of all 

treatments were measured at 9th week. Length and 

diameter (cm) of main root, root area (cm2) and 

root volume (cm3) of each plant of each replication 

of all treatments was measured after destructing 

the plant after 9th week. Fresh weights of shoot and 

root (g) were taken using an electronic balance 

after cutting into small pieces. Dry weights of 

shoot and root (g) were taken by using electronic 

balance after drying at 1050C in oven until a 

constant weight is obtained. Fresh weight of shoot 

and root and dry weight of shoot and root were 

taken after destruction of plant. 

 

D. Experiment Design 

The pot experiment was laid out in a completely 

randomized design (CRD) with five treatments 

and four replications each having two plants. The 

treatments used in this experiment are no fertilizer 

(T1), cow manure (T2), saw dust (T3), poultry 

manure (T4) and goat manure (T5). 

 

E. Statistical Analysis 

The data were analyzed by using statistical 

software, SAS 9.1 version. Duncan’s Multiple 

Range Test was used to compare the treatment 

means at a 5% significant level. 

 

III. RESULTS AND DISCUSSION 

 

A. Number of Leaves 

Effect of different organic potting media on 

number of leaves per stem cutting of rose is shown 

in Table 01 from 3rd week after planting (WAP) to 

9th WAP. The results showed that different 

organic manures significantly influenced the 

number of leaves per stem cutting at 3rd (p=0.001), 

6th (p=0.001) and 9th WAP (p<0.0001). The 

highest number of leaves was observed in T4 

(3.3±0.7) and lowest number of leaves was 

observed in T1 and T3 (1.3±0.2) in 3rd WAP. From 
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6th WAP to 9th WAP, highest numbers of leaves 

were noted in T4 (5.8±0.6 and 7.5±0.8) and lowest 

numbers of leaves were observed in T1 (2±0.7 and 

3±0.4). The results prove that stem cuttings which 

were treated with 

poultry manure showed significant differences on 

number of leaves than other treatments from 3rd 

WAP to 9th WAP. Ndubuaku et al.  (2014) 

observed that poultry manure increased the 

nutrient status of the soil and boost crop 

productivity. Compared to other manures, poultry 

manure and the associated litter are higher in 

nitrogen, potassium, phosphorus and calcium, and 

are also rich in organic matter (Zublena, 1993) and 

Place et al. (2002) reported that organic matter in 

poultry manure help to soil microbes to 

breakdown organic nutrients faster which in turn 

makes them available to plants more quickly.  

 

B. Length of Newly Developed Shoot  

The data presented in Table 02 clearly indicates 

that there was significant effect on the average 

length of the newly developed shoot at the 9th 

WAP (P<0.0001). The maximum length of the 

newly developed shoot was recorded in T4 

(21.25±1.89 cm) followed by T5 (13.50±0.65 cm) 

and the minimum length of the newly developed 

shoot was recorded in T1 (4.50±0.65 cm). Mean 

values in a column having a similar letter indicate 

that there is no considerable variation between the 

treatments. Therefore, there are no substantial 

differences in the length of newly developed 

shoots between T2 and T3 which significantly 

varied from T1. Dauda et al. (2008) found that 

organic manures promote vigorous growth, and 

increase meristematic and physiological activities 

in the plant due to the supply of plant essential 

nutrients and enhancing the soil properties. 

Thereby, resulting in the synthesis of more photo 

assimilates and also N play a vital role in cell 

proliferation and cell elongation during the 

vegetative stage of plant (Marchner, 1995). 

 

C. Number Sprouts per Cutting 

There was a significant difference in number of 

sprouts per cutting at 9th WAP (p = 0.0017)  (Table 

02). Maximum number of sprouts per cutting were 

recorded in T4 (3.5±0.3) followed by T2 and T3 

(2.3±0.5 and 2.3±0.2) and the minimum was 

recorded in T3 (1.3±0.2). There were no any 

significant differences between T1, T2, T3, and 

T5 among treatments. The nutrients in the 

substrate can be activated by organic fertilizer, 

which can also enhance the soil's physical and 

chemical properties, encourage plant nutrient 

absorption, increase nutrient content (Xiao et al., 

2018), supply the nutrients required for dry matter 

accumulation, and encourage both vegetative and 

reproductive growth (Zhou et al.,2020 and Yuan 

et al., 2021).

 

Table 01: Effect of Different Organic Potting Media on Number of Leaves of Stem Cutting of Rose Leaves 

Treatments 

 

Number of leaves at different weeks 

3 WAP 6 WAP 9 WAP 

T1 1.3±0.2c 2.0±0.7c 3.0±0.4d 

T2 2.3±0.5b 3.8±0.8b 5.3±0.8b 

T3 1.3±0.2c 2.8±0.5bc 3.5±0.5c 

T4 3.3±0.7a 5.8±0.6a 7.5±0.8a 

T5 2.0±0.4bc 2.3±0.5bc 4.5±0.6bc 

P value (df = 4) 0.001 0.001 <0.0001 

Value represents mean ± standard error of five replicates. Means followed by the same letter in each 

column are not significantly different according to Dunca’s multiple range test 5% significant level.
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Table 02: Effect of Different Organic Potting Media on Length of Newly Developed Shoot in Stem Cutting of 

Rose, Number of Sprouts per Cutting and Internode Length of Rose Cutting at 9th WAP. 

Treatments Length of newly 

developed shoot (cm) 

Number of sprouts per 

cutting 

Internode length  

(cm) 

T1 4.50±0.65d 1.5±0.3b 4.03±0.22 

T2 10.25±0.48c 2.3±0.5b 3.15±0.30 

T3 9.75±0.86c 1.3±0.2b 3.70±0.34 

T4 21.25±1.89a 3.5±0.3a 3.87±0.43 

T5 13.5±0.65b 2.3±0.2b 3.35±0.44 

P value (df=4) P<0.0001 P=0.0017 P=0.4117 
Value represents mean ± standard error of five replicates. Means followed by the same letter in each 

column are not significantly different according to Duncan’s multiple range test 5% significant level. 

D. Internode Length  

Effects of different organic manure on internodes 

length of newly developed shoot in rose cutting at 

9th WAP shows in Table 02. The statistical 

analysis showed that there were significantly 

differences (p=0.4117) in internode length 

between treatments. Maximum Internode length 

was recorded in T1 (4.03±0.22 cm) followed by 

T4 (3.87±0.43 cm) and T3 (3.70±0.34) and the 

minimum was recorded in T2 (3.15±0.30 cm). 

Stem length is determined both by number of 

internodes and internode lengths (Pearson et al, 

1995).  

 

E. Root Diameter  

Effects of different organic manure on root 

diameter of rose cutting at 9th WAP shows in 

Table 03. According to the statistical analysis 

data, there was a significant difference (p<0.0001)   

on average root diameter. There were no any 

Significant differences between T1 and T4. 

Maximum root diameter was recorded in T5 

(1.54±0.08 mm) followed by T2 (1.22±0.06 mm) 

and the minimum root diameter was recorded in 

T1(1.01±0.07 mm). Poultry manure enhances the 

soil's physical properties and conditions, as well 

as nutrient uptake and crop productivity (Mbah 

and Nnej 2011; Ojeniyi et al., 2013). 

F. Root Length  

The data presented in Table 03 shows that the 

different organic manure has significant effect on  

 

 

root length of rose cuttings at 9th WAP (p < 

0.0001). Maximum root length was recorded in T4 

(10.92±0.41 cm) followed by T2 (8.91±0.44 cm), 

and the minimum was recorded in T1 (6.35±0.29 

cm). Desuki (2005) reported that average root 

length of radish increased with increase N due to 

higher availability of N in root zone area. Ali et al, 

(2010) reported P present in organic manure 

increase the root development of rose.  

 

G. Root Area 

Effects of different organic manure on area of root 

of rose cutting at 9th WAP shows in Table 04.  

There was significantly difference (P < 0.0001) in 

root area per plant at 9th WAP. Maximum tap root 

area was recorded in T4 (63.20±2.58 cm2) 

followed by T5 (47.31±4.297248 cm2), T2 

(46.60±4.11 cm2), T3 (26.44±3.14 cm2), and the 

minimum was recorded in T1 (23.02±2.12 cm2). 

The plant treated with poultry manure (T4) root 

area was increased compared to control treatment 

(T1) at 9th WAP.  

 

H. Root volume 

The data presented in Table 04 shows that the 

different organic manures have significant effect 

on root volume at 9th WAP (P=0.0018). There 

were no any significant differences between T1 

and T3 as well as T2 and T5. Maximum root 

volume was recorded in T4 (0.325±0.03 cm3) 

followed by T2 (0.320 ±0.03 cm3) and the 

minimum was recorded in T1 (0.170±0.02 cm3). 
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Table 03: Effect of Different Organic Potting Media on Root Length (cm) and Diameter (mm) in Shoot Newly 

Developed in Stem Cutting of Rose at 9th WAP 

Treatments Root diameter (mm) Root length (cm) 

T1 1.01±0.07c 6.35±0.29d 

T2 1.22±0.06b 8.91±0.44b 

T3 1.05±0.03bc 7.65±0.28c 

T4 1.02±0.02c 10.92±0.41a 

T5 1.54±0.08a 7.07±0.37cd 

p value (df=4) p<0.0001 p<0.0001 

Value represents mean ± standard error of five replicates. Means followed by the same letter in each 

column are not significantly different according to Duncan’s multiple range test 5% significant level. 

 

I. Fresh and Dry Weight of Shoot 

Effects of different organic manure on fresh and 

dry weights of shoot of stem cutting of rose shown 

in Table 05. The results showed that there was 

significant difference (p = 0.0428) in fresh 

weights of shoot but remarkable variation was not 

noted in dry weight of shoot. Maximum fresh and 

dry weights of the shoot were recorded in T2 

(2.175±0.519 g and 1.01±0.314 g) and the 

minimum fresh and dry weights of the shoot 

(0.795±0.2331 g and 0.462±0.049 g) were 

recorded in T1. The addition of cow dung to 

damaged soil improves the organic carbon 

content, which may lead to increased activity of 

beneficial soil microorganisms as well as 

improved soil fertility by improving the 

availability of nutrients for plants. Cow manure 

improved plant growth and yield substantially 

(Mehedi et al., 2011; Gudugi, 2013). 

 

J. Fresh and Dry Weights of Roots  

Effects of different organic manure on fresh and 

dry weight of roots of stem cutting of rose shown 

in Table 06. The results showed that there were 

significant differences (P<0.0001) in the fresh and 

dry weights of roots of rose cutting. Maximum 

fresh and dry weights of roots were recorded in T4 

(2.52±0.219 g and 1.335±0.131 g) and the 

minimum fresh and dry weights of roots were 

recorded in T1 (0.987±0.046 g and 0.357±0.014 

g). It was believed that the mineralization process 

slowly released the nutrients in the chicken waste, 

maintaining their availability for plant growth.  

 

This raised the number of leaves and plant height, 

which in turn increased the plant's fresh weight 

(Joseph et al., 2017. Lawal and Girei (2013) stated 

organic manure has the ability to increase the 

nutrient content of soil, soil moisture holding 

capacity, reduction in soil pH physico-chemical 

properties of soil. This finding was in conformity 

with Kaplan et al. (2019) who stated that the 

addition of organic manure improves the soil’s 

physical and biological condition. Also, by 

creating more favorable environments for root 

growth and nutrient availability, increased plant 

growth and dry matter (Trevisn et al., 2010). 

 
Table 04: Effect of Different Organic Potting Media on Root Area and Volume of Stem Cutting of Rose at 9th 

WAP. 

Treatments Root area (cm2) Root volume (cm3) 

T1 23.02±2.12c 0.170±0.02b 

T2 46.60±4.11b 0.320±0.03a 

T3 26.44±3.14c 0.195±0.01b 

T4 63.20±2.58a 0.325±0.03a 

T5 47.31±4.297248b 0.227±0.034b 

p value (df=4) p<0.0001 p=0.0018 

Value represents mean ± standard error of five replicates. Means followed by the same letter in each 

column are not significantly different according to Duncan’s multiple range test 5% significant level. 
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Table 05: Effect of Different Organic Potting Media on Fresh and Dry Shoot Weights of Stem Cutting of Rose 

Shoot Weight at 9th WAP. 

Treatments 

 

Shoot weight (g) at 9th WAP 

Fresh weight (g) Dry weight (g) 

T1 0.795±0.2331b 0.462±0.049 

T2 2.175±0.519a 1.01±0.314 

T3 1.343±0.320ab 0.662±0.152 

T4 1.965±0.336a 0.965±0.362 

T5 1.550±0.1728ab 0.785±0.081 

p value (df=4) p=0.0428 p=0.4568 

Value represents mean ± standard error of five replicates. Means followed by the same letter in each 

column are not significantly different according to Duncan’s multiple range test 5% significant level. 

 

 
Table 06: Effect of Different Organic Potting Media on Growth Parameter of Stem Cutting of Rose Root Weight 

Treatments Root weight (g) at 9th WAP 

Fresh weight (g) Dry weight (g) 

T1 0.987±0.046c 0.357±0.014b 

T2 1.743±0.1049b 1.050±0.057a 

T3 1.295±0.148bc 0.462±0.0217b 

T4 2.520±0.219a 1.335±0.131a 

T5 1.512±0.185b 0.527±0.205b 

p value (df=4) p<0.0001 p<0.0001 

The value represents mean ± standard error of five replicates. Means followed by the same letter in each 

column are not significantly different according to Duncan’s multiple range test 5% significant level. 

 

IV. CONCLUSION 

 

This investigation was conducted to find out the 

effects of different organic manure on the growth 

stem cutting of roses (Grand Gala). The potting 

media of 2:1 ratio is two parts soil and one part 

organic manure increased the growth of stem 

cutting rose. Treatments of different organic 

potting media had a significant effect on all tested 

growth parameters on stem cuttings of rose. The 

results confirmed that the poultry manure was 

given the best results than the other treatments. In 

the parameters such as number of leaves, number 

of sprouts, lengths of internodes (cm), length and 

diameter (cm) of main root, root area (cm2) and 

root volume (cm3), fresh and dry weight of root (g) 

were significantly higher in poultry manure 

treatment than other treatment. Accordingly, 

Poultry manure is the best treatment for best 

growth of the rose stem cuttings. Poultry manure 

could be recommended for the cultivation of stem 

cutting of rose in order to achieve ecologically 

sound and better growth in roses. 
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