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Abstract

A pot experiment was conducted to investigate the comparative effect of cow manure vermicom-
post and NPK fertilizers on the growth and flower production of Zinnia (Zinnia elegans). An air
dried sandy loam soil was mixed with four rates of NPK fertilizer equivalent to 0 (control), 0.5
dose (N-P-K = 69-16-35 kg-ha-1), 1 dose (recommended) (N-P-K = 137-32-70 kg-ha-1), 2 doses
(N-P-K = 274-64-140 kg-ha1) and 4 doses (N-P-K = 548-128-280 kg-ha-1) and three rates of ver-
micompost equivalent to 5%, 10%, 20% by oven dry weight. Two plants were grown in each pot.
After blooming of flowers, the plants were harvested at 50 days of growth and leaves and stems
were separated. The growth parameters (shoot height, root length, leaf number, total number of
flower, flower diameter, fresh and dry weight of flower) of Zinnia plant increased by the applica-
tion of vermicompost and the effect of NPK fertilizer was not found effective. The growth perfor-
mance was similar between 10% and 20% and hence 10% vermicompost should be taken into
consideration when ornamental plants are grown in potting media.
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1. Introduction

Vermiculture is basically the science of breeding and raising earthworms. It defines the thrilling potential for
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waste reduction, fertilizer production, as well as an assortment of possible uses for the future [1]. Vermicompost
does not have any adverse effect on soil, plant and environment. It improves soil aeration and structure thereby
reducing soil compaction. It improves water retention capacity of soil because of its high organic matter content.
It also promotes better root growth and nutrient absorption and improves nutrient status of soil, both macro-nu-
trients and micro-nutrients [2].

Generally, farmers use chemical fertilizers to improve soil fertility and hence increase the yield of their crops.
However, the use of chemical fertilizers causes a great impact on the soil quality and the surrounding environ-
ment. Vermicomposting is a non-thermophilic and simple biotechnological process of composting, in which cer-
tain species of earthworms and microorganisms are used for biological degradation of organic waste [3] [4].
Vermicompost is aerobically decomposed products of organic wastes such as cattle dung and animal droppings,
farm and forest wastes, vegetative waste, municipal solid wastes (MSW). However, for this study, cow manure
was used as source of vermicompost because it is available in rural areas. Vermicomposting is a low-cost tech-
nology, environmentally-friendly process used to treat degradable organic waste. It is a plant nutrient-rich, mi-
crobiologically-active organic amendment that results from the interactions between earthworms and microor-
ganisms during the decomposition process of organic waste [5]. Vermicomposting generally converts organic
matter to a more uniform size, which gives the final substrate a characteristic earthy appearance, whereas the
material resulting from composting usually has a more heterogeneous appearance [6] [7].

This organic fertilizer is therefore increasingly considered in agriculture and horticulture as a promising al-
ternative to chemical fertilizers and/or peat in greenhouse potting media. However, the effects of vermicompost
on the growth of horticultural plants are not yet fully understood.

Therefore, the objective of this study was to assess the effect of cow manure vermicompost and NPK Fertiliz-
er on the growth and production of Zinnia (Zinnia elegans) flower.

2. Materials and Methods

A pot experiment was carried out in the roof top of a building of Asian University for women in Chittagong,
Bangladesh. A sandy loam surface soil (0 - 15 cm) was used. Soil sample was air dried and passed through a 4-
mm sieve for using the soil in the pots for plant growth experiment. A sub sample was air dried and passed
through a 2-mm sieve and stored for laboratory analysis, Soil pH of 5.1 was measured at 1:2.5 soil to water ratio,
soil organic carbon of 0.93% was measured by Walkley and Black [8] and CEC of 4.01 cmol-kg " was measured
with 1 M NH,OACc extraction [9]. The percentages of sand (73%), silt (13%) and clay (14%) were measured by
hydrometer method [10]. The vermicompost used in this research was resulted from processing on the cow ma-
nure with the help of Eisenia fetida worms. The pH of vermicompost was of 7.17 and organic carbon was of
17.8% measured by ignition method. Other chemical properties (N, K, Ca, Mg, Fe, Mn, Zn and Cu) in the ver-
micompost were determined by Atomic Absorption Spectrophotometry (AAS) and P by Flame Photometry after
digestion with H,0,-H,SO, acids mixture [11] (Table 1). Four rates of NPK fertilizers equivalent to 0 (control),

Table 1. Nutrient status of vermicompost used in the experiment.

Property Vermicompost
pH 7.17
C (%) 17.8
N (%) 178
P (%) 0.77
K (%) 0.94
Ca (%) 15
Mg (%) 0.53
Fe (%) 0.44
Mn (mg-kg™?) 180
Zn (mg-kg™) 260
Cu (mg-kg™) 354
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0.5 dose (N-P-K = 69-16-35 kg-ha *), 1 dose (recommended) (N-P-K = 137-32-70 kg-ha™), 2 doses (N-P-K =
274-64-140 kg'ha ') and 4 doses (N-P-K = 548-128-280 kg-ha ') and three rates of vermicompost equivalent to
5%, 10%, and 20% by oven dry weight were applied separately in each pot containing five (5) kg soil. The 1
dose (N-P-K = 137-32-70 kg-ha %) fertilizer rate is consider as normal dose for most crops grown in this soil [12].
The pots were arranged in a completely randomized design (CRD) with three replications. The PK fertilizers
were applied in the form of tripple super phosphate (TSP) and murate of potash (MP) during soil preparation
prior to transplanting and N was applied as urea after 15 days of transplanting the Zinnia (Zinnia elegans) plant.

Two seedlings Zinnia of 20 days old were grown in each pot and water was maintained at field capacity. The
plants were harvested at 50 days of growth after transplanting and flowers were collected during this growth pe-
riod. At harvest, growth parameters (shoot height, root length, total leaf number, leaf length, total number of
flower, flower diameter, fresh and dry weight of flowers) were recorded. To get dry weight of flowers, the fresh
flowers were kept in oven at 60°C for 72 hours.

Statistical Analysis

Microsoft Excel and Minitab program [13] were used for analysis of variance (ANOVA).

3. Results

Variance Analysis of data showed that the impact of growth media treated with vermicompost and NPK fertiliz-
ers on shoot height, root length, total leaf number, leaf length, total number of flower, flower diameter, fresh and
dry weights of flowers were highly significant at 0.1 percent level (p < 0.001) (Table 2).

3.1. Shoot Height

At 50 days of growth after transplanting, maximum height (41 cm) of the shoot was related to 20% vermicom-
post and minimum height (15 cm) of the shoot was obtained in the control. The heights of shoots in the various
rates of NPK fertilizers varied from 15 cm to 20 cm and in the vermicompost treated pots varied from 29 cm to
41 cm. The impact of NPK fertilizers on the shoot heights of Zinnia plant were found similar with that of control.
Shoot heights of plant increased with the rates of vermicompost application but the values obtained in the 10%
and 20% was not significantly different (Table 3).

3.2. Root Length

There was a strong positive correlation between the shoot and root heights of Zinnia plant regardless of treat-
ments. The rates of NPK fertilizers and vermicompost on root height showed similar response as did for shoot
heights. The heights of roots were between 5 cm and 7 cm in the NPK fertilizers treated pots and between 9 cm
and 11 cm in the vermicompost treated pots (Table 3).

Table 2. Analysis of variance from ANOVA in various parameters.

Parameters F
Shoot height 29.99"
Roots length 57.62"
Leaves number 60.09"
Leaf length 4515
Total number of flowers 101.23"
Flowers diameter 37.12"
Fresh weight of flowers 56.16"
Dry weight of flowers 35.41"

“indicates p < 0.001 level.
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Table 3. Effect of vermicompost and inorganic fertilizers on the growth parameters of Zinnia.

Sh'oot Root Total leaf Leaf Total F_Iowers _Fresh Dry weight

Treatment height length number/plant length number of diameter weight (g) of (g) of

(cm) (cm) (cm) flowers/plant (cm) flowers/plant flowers/plant
0 (Control) 149c 51c 8d 33¢c 15d 1.62d 0.09d 0.03d
0.5 dose NPK 155¢ 54c 9d 39¢ 25c¢ 1.83d 1.08¢c 0.08¢c
1 dose NPK 184c 6.2¢c 9d 4.4 bc 25¢ 1.96 cd 1.35¢c 0.07¢c
2 doses NPK 19.7¢ 70c 10d 5.1bc 25¢ 23lc 1.38¢c 0.08 ¢
4 doses NPK 205¢ 70c lac 56b 30¢c 2.83¢c 143c 0.13b
5% VC 28.7hb 9.2b 21b 78a 40b 443a 197b 0.25a
10% VC 39.8a 111a 29a 85a 6.0a 513a 246a 0.30a
20%VC 413a 112a 32a 91a 70a 5.61a 2.65a 0.27a

Means followed by the same letter(s) in a column is not significantly different at p < 0.01 level. VC denotes vermicompost.

3.3. Number of Leaf

Total number of leaf per plant varied from 8 in the control to 32 in the 20% in the vermicompost treated pot. The
influence of NPK fertilizers and vermicompost on number of leaf production was found similar as was observed
for shoot height and root length. VVermicompost produced four and three folds higher leaf number compare to
control and NPK fertilizers, respectively (Table 3).

3.4. Leaf Length

The length of leaf increased slightly from 3.3 to 5.6 cm with the rates of NPK fertilizer and from 7.8 cm to 9.1
cm with vermicompost applications in the growth media. The results showed that the rate effects within NPK
fertilizers and vermicompost treatments were not found significant; however, the best performance was recorded
in the plants grown with 20% vermicompost (Table 3).

3.5. Total Number of Flower

The data of Table 3 showed that total number of flowers per plant was of 1.5 in the control, 2.5 to 3.0 with NPK
fertilizers and 4 to 7 in the vermicompost treated pots. The rate effect of NPK fertilizers was not found signifi-
cant in the production of flowers but it increased with rates of vermicompost application significantly from 5%
to 10%. The rate effect was not significant between 10% and 20% vermicompost applied in the growth media
(Table 3). We also observed that zinnia plants flowered earlier when grown in vermicomposts amended soil
pots compared to those grown in NPK fertilizer treated media.

3.6. Flowers Diameter

The average diameter flower was the lowest of 1.6 cm in the control and the height of 5.33 c¢cm in the plants
grown in 20% vermicompost application pot. Flowers diameter increased with the rates of NPK fertilizers grad-
ually from 1.8 to 2.3 cm and from 4.3 to 5.3 cm with the rates of vermicompost application in the growth media
(Figure 1).

3.7. Fresh and Dry Weight of Flower

Flowers diameter reflected the fresh and dry weights of flowers irrespective of amendments. These three (Di-
ameter, fresh and dry weights flowers) parameters of flowers were strongly and positively correlated with each
other. Like other growth parameters of Zinnia plant, the lowest fresh (0.09 g) and dry weights (0.03 g) of flow-
ers obtained in the control pot and highest fresh (2.65 g) and dry weights (0.27 g) was in the 20% vermicompost

treated pots (Table 3, Figure 1).
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5% vermicompost 10% vermicompost 20% vermicompost
0.5 dose NPK fertilizer 1 dose (Normal) NPK fertilizer 2 doses NPK fertilizer 4 doses NPK fertilizer

Figure 1. The effect of NPK fertilizers and vermicompost on Zinnia flower.

4. Discussion

The response of Zinnia plant growth and flower production to vermicompost showed much better results com-
pare to NPK fertilizers. The NPK fertilizers were not effective to enhance flower production of Zinnia plants
and their rate effects were not also noticeable (Table 3). Similar our results, Edwards and Burrows [14] found
that some ornamental plants such as Eleagnus pungens, Cotoneaster conspicua, Pyracantha, Viburnum bodnan-
tense, Chaemaecyparis lawsonia, Cupressocyparis leylandii and Juniperus communis grew better in vermi-
composts amended soil than in a commercial plant growth medium. They also reported that chrysanthemums,
salvias and petunias plants flowered earlier in vermicomposts compared to those grown in a commercial plant-
ing media. In our experiment, Zinnia grew better at 10% vrmicompost amended soil and 20% vermicompost did
not show any significant result. Wilson and Carlile [15] were reported to be best at substitution into soils at rates
of 8% - 10% vermicompost for the growth of tomatoes, lettuces, and peppers. Zinnia plants produced big size of
flowers in the vermicompost treated pots which is an important indicator of landscape. Our results corroborate
with the findings of Shandanpour et al. [16], they studied the effect of cow manure vermicompost as the plant-
ing medium on the growth marigold.

Vermicompost can improve physical, chemical and biological and processes of soil which have their bearings
on plant’s growth. Goutam et al. [17] found that only organic fertilizer treated tomato plants showed more
branching than inorganic fertilizer treated plants. It is assured that other factors, such as the presence of benefi-
cial microorganisms or biologically active plant growth influencing substances such as phytohormone are re-
leased by beneficial microorganisms present in the vermicompost amended soil [18] [19]. Increased root bio-
mass, enhanced plant growth and development of plant morphology are among the most frequently claimed ef-
fects of vermicompost treatment [20]. Researchers of various disciplines agree that plant growth and develop-
ment are strictly dependent on biological fertility factors. Earthworms stimulate microbial activities and meta-
bolism and also influence microbial populations. As a consequence more available nutrients and microbial me-
tabolites are released into the soil and hence promote plant growth [20].

5. Conclusion

To avoid the negative impacts on soil, plant growth and surrounding environment, the uses of vermicompost
needs to be increased as they are cheap, production sources are available, organic, reduce the pool of waste from
our environment and keep our environment clean and healthy. Vermicompost plays an important role for im-
proving soil physical and chemical properties and hence promote plant growth. For growing ornamental plants,
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the use of vermicompost should be given priority instead of inorganic fertilizer and the rate of vermicompost
10% should be taken into consideration.
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