2013 International Conference on Food and Agricultural Sciences
IPCBEE vol.55 (2013) © (2013) IACSIT Press, Singapore
DOI: 10.7763/IPCBEE. 2013. V55. 8

Effect of Varying Soil and Vermicompost Mixtures on Growing Media
and Yield and Quality of Sweet Corn
B. C. Ghosh 1, N. Bera, D. Das, and D. K. Swain 2
1

2

Professor, Indian Institute of Technology Kharagpur, India
Associate Professor, Indian Institute of Technology Kharagpur, India

Abstract. The organic amendment ‘vermicompost’ has ability to improve soil health and crop quality to a
great extent depending on its application amount. In the present investigation, we analyzed the effect of
different combination of soil and vermicompost mixture on physical, chemical and biological properties of
growing media and on yield and quality of sweet corn grown in pot experiment at Indian Institute of
Technology Kharagpur India, during the years 2012 and 2013. The bulk density of the media was lowered
from 1.32 g/cc in full soil to 0.53 g/cc in full vermicompost. On the other hand, porosity and water holding
capacity of the soil and vermicompost mixture steadily increased from 39.6 to 72.4 % and 31.3 to 175 %,
respectively with increasing the proportion of vermicompost from 0 (full soil) to 100% (full vermicomoost)
in the mixture. Similarly, soil available N and microbial population increased with increasing application of
vermicompost. In the mixture, soil proportion of 30-40% and rest vermicompost (60-70%) can meet the crop
nutrient demand throughout the growth stages for increasing yield and quality of the sweet corn through
improvement of soil physical, chemical and biological properties.
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1. Introduction
Vermicompost, the product derived from the accelerated biological degradation of organic wastes by
interaction between earthworms and microorganisms [1] is recognized as beneficial organic soil amendment
for the maintenance of soil fertility to support crop growth. Earthworms consumed and fragment the organic
wastes into finer particles by passing them through a grinding gizzard, and they derive their nourishment
from the microorganisms that grow on the organic matter. The process accelerates the rate of microbiological
decomposition (humification) of organic matter, to oxidize and stabilize it [2], [3]. Hence, vermicompost is
an important source of plant available nutrients [4] and its addition to soil improves physical, chemical and
biological properties of soil. Various workers have examined the suitability of vermicompost as plant growth
media [5]-[7] and have addressed their potential commercial value. However, soil and vermicompost
interaction with increasing ratios of vermicompost application will provide information on changes in
properties of the growing media with respect to soil health, crop performance and quality of the product.
Keeping these points in view, a control experiment was conducted with the following objectives:

 To analyze the effect of varying vermicompost and soil mixtures on changes in physical, chemical and
biological properties of the media
 To assess the effect of the vermicompost and soil mixtures on growth, yield and quality of sweet corn

2. Material and Methods
Control pot experiments were conducted under greenhouse condition in the experimental farm of
Agricultural and Food Engineering Department, Indian Institute of Technology Kharagpur (22 o 19’ N 87o
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19’ E), India, in two seasons by growing sweet corn during March 2012 to May 2012 and November 2012 to
February 2013. The treatments were consisted of using pure soil, pure vermicompost and mixture of soil and
vermicompost at varying ratios as follows:
1. 100% soil: S100
2. 90% soil + 10% vermicompost: S100+V10
3. 80% soil + 20% vermicompost :S80+V20
4. 70% soil + 30% vermicompost : S70+V30
5. 60% soil + 40% vermicompost : S60+V40
6. 50% soil + 50% vermicompost : S50+V50
7. 40% soil + 60% vermicompost : S40+V60
8. 30% soil + 70% vermicompost : S30+V70
9. 20% soil + 80% vermicompost : S20+V80
10. 10% soil + 90% vermicompost : S10+V90
11. 100% vermicompost : V100
All the eleven treatments were replicated thrice in randomized complete block design. In each pot, 5 kg
of the material of each treatment were accommodated. Sweet corn seeds were sown and after germination,
only one healthy seedling was allowed to grow. A common management was performed particularly for
watering throughout the crop growth period. The harvesting of sweet corn was done at milking stage.
Observations and chemical analysis were performed on soil fertility, plant growth, and sweet corn yield and
its quality parameters. The soil physical properties viz. bulk density, porosity and water holding capacity,
and chemical properties like available N content and total microbial count of the growing media were done.
In plant, growth parameters recorded were plant height, dry matter production, yield characters like cob dry
weight, grains per cob and grain dry weight. The grain quality was studied for ascorbic acid, sugar and crude
protein content.

3. Results and Discussion
3.1. Physical, Chemical and Biological Properties of the Growing Media
Physical properties: The physical properties of soil and vermicompost mixture changed with increasing
proportion of vermicompost addition with soil (Fig. 1). Bulk density of soil declined steadily with increasing
addition of vermicompost. The bulk density was lowered from 1.32 g/cc in full soil (S100) to 0.53 g/cc in full
vermicompost (V100). On the other hand, both pore space and water holding capacity of the mixture steadily
increased from 39.6 to 72.4 % and 31.3 to 175 %, respectively with increase in ratios of vermicompost from
zero to 100% in the soil. The treatment with equal sharing of soil and vermicompost (S50+V50) had bulk
density of 0.96 g/cc, water holding capacity of 77.7%, and porosity of 59.4%. The addition of finely divided
peat like material ‘vermicompost’ increased the porosity of the media and hence decreased the bulk density.
Reference [8] also supported high porosity and water holding capacity of vermicompost that helps in better
aeration and drainage.

Fig. 1: Effect of varying soil and vermicompost mixtures on bulk density, porosity and water holding capacity of the
growing media. S–Soil; V–Vermicompost; The values as subscript indicate the proportion, %
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Chemical properties: Available N was recorded in all treatments at 20 days interval during the growing
period of sweet corn. It was observed that available N was increased with increasing dose of vermicompost
(Fig. 2). Among the treatments, the available N was recorded maximum under 100% vermicompost
treatments and minimum in control treatments in all stages of observation. Irrespective of the treatments,
during the growing period of sweet corn, the N availability was increased up to 70 days after sowing (DAS)
and thereafter declined. At harvest of the crop, the available N content of the growing media were 48, 116
and 212 ppm in S100, S50+V50, and V100, respectively. Reference [4] and [9] demonstrated that vermicompost
is a valuable soil amendment that offers a balanced nutritional release pattern to plants and provides all the
nutrients and micronutrients that can be taken up readily by plants. Reference [10] also reported that
mineralizable N was approximately twice as abundant in the organic system as in the conventional one
throughout most of the season.
S100+V0
S50+V50
S0+V100

Fig. 2: Effect of varying soil and vermicompost mixtures on changes in available nitrogen content of the growing media
at different stages of crop growth. S – Soil; V–Vermicompost; The values as subscript indicate the proportion, %

Biological properties: Both total fungal and bacterial count per gram of sample were increased with
increasing addition of vermicompost in soil (Fig. 3). Higher microbial population might be due to
incorporation of vermicompost. Reference [11] also observed higher microbial population in the worm casts
than the surrounding soil.

Fig. 3: Effect of varying soil and vermicompost mixtures on fungal and bacterial count per gram of the growing media.
S – Soil; V–Vermicompost; The values as subscript indicate the proportion, %

From various experiments, it was found that soil fertility can be maintained adequately under organic
management and the added benefits are increased organic matter content and improved soil physical
condition, which is also supported by a larger active soil microbial biomass community

3.2. Growth, Yield and Quality of Sweet Corn
The data in Table 1 stated that the total root length increased with increasing rate of vermicompost
application in soil. The root volume increased with increasing addition of vermicompost up to 80%. The
increase in root dry weight with vermicompost addition was similar trend as of root volume. As compared to
pure soil, addition of vermicompost at increasing ratio increased the height of sweet corn, reaching
maximum at 100% vermicompost. The stem and cob dry weight increased with increasing rate of
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vermicompost application, attaining maximum at 90% vermicompost (S10+V90). For grain yield on dry
weight basis, the yield increased continuously with increasing vermicompost application up to 60% (S40+V60)
and declined thereafter. From this experiment, it can be stated that the increase in growth and yield
parameters of sweet corn are due to greater availability of N at higher doses of vermicompost application in
the vermicompost and soil mixture. Reference [12] reported that upon inoculation with effective
microorganism and organic fertilizer application, sweet corn showed better grain yield as well as increase in
root growth and activity. The increase in grain yield was due to better photosynthetic efficiency under
organic fertilizer application.
Table 1: Effect of Varying Soil and Vermicompost Mixtures on Growth and Yield Attributes of Sweet Corn S–Soil; V–
Vermicompost; The Values as Subscript Indicate the Proportion, %
Treatments

Plant
height
(cm)

Stem dry
weight (g)

Root
length
(cm)

Root dry
weight (g)

Root
volume(cc)

Cob dry
weight (g)

Grain dry
weight(g)

Number of
grains

S100V0

41.7

9.77

30.7

7.94

9

1.01

0

0

S90V10

79.7

26.2

35

21.9

48.7

3.88

0

0

S80V20

102

49.2

36

24.4

63.3

7.15

1.95

47

S70V30

118

64.4

37.7

44.2

98.7

24.3

3.14

50.3

S60V40

122

67

42.3

43.4

118

30.1

11.2

155

S50V50

126

92.4

44.3

43.5

159

66.5

32

431

S40V60

129

94.2

49.3

56.3

189

66.7

44.2

504

S30V70

138

91.5

53.7

65.5

313

84.1

44

437

S20V80

146

97.8

55

69.5

360

92.7

42.2

419

S10V90

154

111

55.7

67.8

320

114

37.7

338

S0V100

166

106

58

41.7

280

95.8

29.7

222

The quality of sweet corn was assessed in terms of ascorbic acid, sugar, starch and crude protein content
(Fig. 4). The ascorbic acid content was increased with increasing dose of vermicompost up to 90% (S10+V90).
Reference [13] also reported higher ascorbic acid content in organically produced crop than conventionally
grown crop. Similar trend was observed in case of crude protein content. The increasing trend of sugar and
starch was observed with increasing addition of vermicompost up to 80% and 70%, respectively.

Fig. 4: Effect of varying soil and vermicompost mixtures on changes in sugar, crude protein and ascorbic acid content
of sweet corn. S–Soil; V–Vermicompost; The values as subscript indicate the proportion, %

4. Conclusions
From the pot experiment, it was found that increasing dose of vermicompost up to 60-70% in soil and
vermicompost mixture resulted higher growth, yield and quality of sweet corn crop as compared to rest
combination. Vermicompost was found to be effective in improving soil physical properties viz. bulk density,
41

water holding capacity, and porosity; nutrient content and its release pattern; and biological properties of soil
with regard to microbial count. So, it can be concluded that combined use of soil at 30-40% and rest
vermicompost (60-70%) as growing media can meet the crop nutrient demand throughout the growth stages
for increasing yield and quality of the sweet corn through improvement of soil physical, chemical and
biological properties.

5. References
[1] A. J. Reinecke, S. A. Viljioen, and R. J. Saayman. The suitability of Eudrilus eugeniae, Perionyx excavatus and
Eisenia fetida (Oligochaete) for vermicomposting in southern Africa in terms of their temperature requirements.
Soil Biology and Biochemistry, 1992, 24: 1295–1307.
[2] M. De Bertoldi, G. Vallini, and A. Pera. The biology of composting: A review. Waste Management and Research.
1983, 1: 157–176.
[3] R. M. Atiyeh, S. Subler, C. A. Edwards, and J. D. Metzger. Pig manure vermicompostas a component of a
horticultural bedding plant medium: Effects on physicochemical properties and plant growth. Bioresource
Technology, 2001, 78: 11–20.
[4] C. A. Edwards. The use of earthworms in the breakdown and management of organic wastes. In: Earthworm
Ecology (Ed. C. A. Edwards), CRC Press, 1998.
[5] S. W. Zhao and F. Z. Huang. The nitrogen uptake from 15 N labeled chemical fertilizer in the presence of
earthworm manure (cast). Advances in management and conservation of soil fauna; Proc. of the 10th Int. Soil Zool.
Colloq. Bangalore, India, 1988.
[6] P. Hidalgo. Earthworm castings increase germination rate and seedling development of cucumber. Mississippi
Agricultural and Forestry Experiment Station. Research Report, 1999, 22: 6.
[7] B. Pashanasi, P.. Lavelle, J. Alegre, and F. Charpentier. Effect of the endogeic earthworm, Pontoscolex corethrurus
on soil chemical characteristics and plant growth in a low-input tropical agroecosystem. Soil Biology and
Biochemistry. 1996, 28 (6): 801-808.
[8] C. A. Edwards and I. Burrows. The potential of earthworm composts as plant growth media in Neuhauser, C. A.
(Ed.), Earthworms in Environmental and Waste Management. SPB Academic Publishing, 1988.
[9] C. A. Edwards and K. E. Fletcher. Interactions between earthworms and microorganisms in organic matter
breakdown. Agriculture, Ecosystems and Environment. 1988, 20 (3): 235-249.
[10] M. Burger and L. E. Jackson. Microbial immobilization of ammonium and nitrate in relation to ammonification
and nitrification rates in organic and conventional cropping systems. Soil Biology and Biochemistry. 2003, 35: 29–
36.
[11] K. Parthasarathi and L. S. Ranganathan. Pressmud vermicasts are the hot spots of fungi and bacteria. Ecology
Environment and Conserervation. 1998, 4: 81-86.
[12] H. L. Xu. Effect of a microbial inoculant and organic fertilizers on the growth, photosynthesis and yield of sweet
corn. Journal of Crop Production. 2001, 3 (1): 183-214.
[13] D. K. Asami, Y. J. Hong, D. M. Barrett, and A. E.Mitchell. Comparison of the total phenolic and ascorbic acid
content of freeze-dried and air-dried marionberry, strawberry, and corn grown using conventional, organic, and
sustainable agricultural practices. Journal of Agriculture and Food Chemistry. 2003, 51: 1237-1241.

42

