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on the growth and yields of greenhouse peppers

Norman Q. Arancon a,*, Clive A. Edwards a, Rola Atiyeh a, James D. Metzger b

a Soil Ecology Laboratory, The Ohio State University, 400 Aronoff Laboratory, 318 W 12th Avenue, Columbus, OH 43210, USA
b Horticulture and Crop Science Department, The Ohio State University, Columbus, OH 43210, USA

Received 26 February 2003; received in revised form 27 October 2003; accepted 28 October 2003
Abstract

Vermicomposts, produced commercially from food wastes, were substituted at a range of different concentrations into a soil-less

commercial bedding plant container medium, Metro-Mix 360 (MM360), to evaluate their effects on the growth and yields of peppers

in the greenhouse. Six-week-old peppers (Capsicum annum L. var. California) were transplanted into 100%, 80%, 60%, 40%, 20% or

10% MM360 substituted with 0%, 10%, 20%, 40%, 60%, 80% and 100% vermicompost. All plants were watered three times weekly

with 200 ppm Peter’s Nutrient Solution from the time of transplanting up to 107 days. Peppers grown in potting mixtures containing

40% food waste vermicomposts and 60% MM360 yielded 45% more fruit weights and had 17% greater mean number of fruits than

those grown in MM360 only. The mean heights, numbers of buds and numbers of flowers of peppers grown in potting mixtures

containing 10–80% vermicompost although greater did not differ significantly from those of peppers grown in MM360. There were

no positive correlations between the increases in pepper yields, and the amounts of mineral-N and microbial biomass-N in the

potting mixtures, or the concentrations of nitrogen in the shoot tissues of peppers. Factors such as: an improvement of the physical

structure of the potting medium, increases in populations of beneficial microorganisms and the potential availability of plant

growth-influencing-substances produced by microorganisms in vermicomposts, could have contributed to the increased pepper

yields obtained.

� 2003 Elsevier Ltd. All rights reserved.
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1. Introduction

Peppers (Capsicum annum L.), which belong to the

family Solanaceae, are known for their versatility as a

vegetable crop and are consumed both as fresh vegeta-
bles or dehydrated for spices. As with other vegetable

crops, peppers are still usually grown using conventional

applications of inorganic fertilizers and pesticides (Bos-

land and Vostava, 2000). However a growing awareness

of some of the adverse economic and environmental

impacts of agrochemicals in crop production, has stim-

ulated greater interest in the utilization of organic

amendments such as composts or vermicomposts for
crop production (Follet et al., 1981).
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The use of organic amendments, such as traditional

thermophilic composts, has been used to increase crop

productivity and yields (Bwamiki et al., 1998; Johnston

et al., 1995; Maynard, 1993), and their use is usually

associated with improved soil structure and enhanced
soil fertility (Follet et al., 1981), increased soil microbial

populations (Barakan et al., 1995) and activity (Zink

and Allen, 1998; Pascual et al., 1997), and an improved

moisture-holding capacity of the soil. Recently, there is

increasing interest in the potential of vermicomposts,

which are products of a non-thermophilic biodegrad-

ation of organic materials through interactions between

earthworms and microorganisms, as plant growth media
and soil amendments. Vermicomposts are finely divided

peat-like materials with high porosity, aeration, drain-

age, water-holding capacity and microbial activity,

which make them excellent soil amendments or condi-

tioners (Edwards and Burrows, 1988; Atiyeh et al., 1999,

2000d; Edwards, 1998). Metro-Mix 360 is a soil-less

medium prepared from vermiculite, Canadian sphagnum
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peat moss, ash from bark and sand, and contains a

starter nutrient fertilizer in its formulation. Substitution

of different proportions of vermicomposts produced

from cattle manure, pig manure or food wastes, into a

commercial soil-less bedding plant growth medium

(Metro-Mix 360), increased the rates of germination,

growth, and flowering of a range of ornamental and

vegetable seedlings including tomatoes, even when all
necessary mineral nutrients were supplied in greenhouse

experiments (Atiyeh et al., 2000a,b,c). Recent green-

house experiments in our laboratory have demonstrated

that vermicomposts contain plant growth-regulating

materials, such as plant growth hormones and humic

acids, which are probably responsible, at least in part,

for the increased germination, growth, and yields of

plants in response to vermicompost application or sub-
stitution (Atiyeh et al., 2002). The objectives of the re-

search reported here was to assess the effects of a

commercial vermicompost on the growth and yields of

greenhouse peppers.
2. Methods

The experiment was conducted in a Horticulture

Department greenhouse at the Ohio State University,

Columbus, OH. Peppers were grown in a standard soil-
less commercial greenhouse container medium (Metro-

Mix 360) (Scotts, Marysville, OH), with a range of

concentrations of a commercially produced food waste

vermicompost substituted into corresponding concen-

trations of Metro-Mix 360. The commercial food waste

vermicompost, from Oregon Soil Corporation (Oregon

City, OR), consisted of supermarket vegetable wastes,

processed by earthworms (Eisenia fetida), in indoor
automated continuous flow vermicomposting reactors

(Edwards and Burrows, 1988; 2003). The basic chemical

properties of Metro-Mix 360 and the food waste vermi-

compost are summarized in Table 1.

Six-week old pepper seedlings var. �California’ were
germinated in Metro-Mix 360 (MM360), and trans-

planted into 30 l polystyrene pots, containing 100%,

80%, 60%, 40%, 20%, 10%, or 0% Metro-Mix 360
substituted with 0% (control/100% MM360), 20%, 40%,

60%, 80%, or 100% (by volume) of food waste vermi-

compost, respectively. There were seven replicate pots,
Table 1

Chemical properties of the commercial potting medium (Metro-Mix 360) an

Medium pH Conductivity

(mmhos/cm)

Total N

Commercial medium

Metro-Mix 360 5.9 1.35 0.43

Vermicompost

Food waste 7.4 16.9 1.3
each containing one pepper plant, for each MM360/

vermicompost mixture. Pots were moved into a green-

house, watered regularly with tap water and fertilized

three times a week with 20–10–20 (200 ppm N) Peters

Professional plant nutrient solution. This is a water-

soluble fertilizer, recommended for continuous liquid

feed programs of bedding plants, and contains 7.77%

NH4-N, 12.23% NO3-N, 10% P2O5, 20% K2O, 0.15%
Mg, 0.02% B, 0.01% Cu, 0.1% Fe, 0.056% Mn, 0.01%

Mo, and 0.0162% Zn. Heights of pepper plants were

measured, and the numbers of buds and flowers coun-

ted, 21, 32, and 41 days after transplanting. Pepper fruits

were harvested at the green mature stage and weighed.

Fresh whole plants were harvested 107 days after

transplanting, all leaves were removed from the stems,

oven-dried at 60 �C for 3 days; dry shoots were weighed,
ground in a ball mill and analyzed for tissue N con-

centration on a Carlo Erba NA 1500 C/N analyzer.

Samples of the potting mixtures (5 g) were taken from

each pot (bulked for each mixture), for nitrate-nitrogen

analysis, prior to transplanting and 107 days after trans-

planting. The nitrate-nitrogen concentrations in each of

the potting mixtures were determined colorimetrically in

0.5 M K2SO4 extracts using a modified indophenol blue
technique (Sims et al., 1995) with a Bio-Tek EL 311sx

automated microplate reader (Bio-Tek� Instruments,

Inc., Winooski, Vermont).

Data were analyzed statistically by one-way ANOVA

in a general linear model using SAS (SAS Institute,

2001). For each sampling date and for each measured

parameter, the means were separated statistically using

least significant difference (LSD). Statistical significance
was defined as P 6 0:05.
3. Results

Heights of pepper plants did not differ significantly

between treatments and sampling dates (Table 2). Pep-

per plants grown in MM360 produced most buds but

the numbers of buds did not differ significantly from

those in pots substituted with up to 80% of food waste

vermicomposts, 21 and 41 days after transplanting
(Table 2). The numbers of flowers did not differ signifi-

cantly between treatments, 41 days after transplanting,

although the pepper plants grown in the 80% vermi-
d the vermicompost

(%) Organic C (%) Total P (%) Total K (%)

31.78 0.15 1.59

19.5 2.7 9.2
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compost/20% MM360 had most flowers, 32 days after

transplanting. Pepper plants in 0%, 10%, 20%, 40%, and

60% vermicomposts substituted with 100%, 90%, 80%,

60%, and 40% MM360 mixtures had significantly larger

dry shoot weights (P 6 0:05) than those grown in 80%

and 100% vermicompost 20% and 0% MM360 mixtures.

The concentrations of mineral-N increased signifi-

cantly, with increasing concentrations of vermicomposts
in the mixtures, but leveled out after 107 days (Table 3).

The concentrations of microbial biomass N did not

differ significantly between treatments at transplanting,

but growth media with a 20% vermicompost substitu-

tion had significantly more microbial biomass (P 6 0:05)
than those from the MM360 control, 107 days after

transplanting (Table 3). Concentrations of total N in

pepper shoot tissues were significantly greater (P 6 0:05)
in pots containing MM360 only compared to those in

plants from pots substituted with more than 60% vermi-

composts (Table 3).

Peppers grown in pots containing 40% vermicom-

posts/60% MM360 had significantly larger mean mar-

ketable fruit yields (Fig. 1a) and larger mean fruit

weights (Fig. 1b) (P 6 0:05) than those grown in pots

with any other MM360/vermicomposts mixtures.
4. Discussion

A number of workers have shown that substitutions
of vermicomposts into commercial growth media for

bedding plants, increased plant growth and yields.

Subler et al. (1998) reported significantly increased

weights of tomato seedlings after substitution of 10%

and 20% pig manure vermicomposts into Metro-Mix

360. Atiyeh et al. (2000a) reported that the substitution

of Metro-Mix 360 with 10% or 50% pig manure vermi-

compost increased the dry weights of tomato seedlings
significantly, compared to those grown in the 100%

Metro-Mix 360 alone. However, in our current experi-

ments the dry shoot weights of peppers grown in potting

mixtures that had been substituted with 10%, 20%, 40%

or 60% food waste vermicompost did not differ signifi-

cantly from those of plants grown in Metro-Mix 360

only. Such non-significant effects of vermicompost on

heights, numbers of buds, and numbers of flowers of
peppers might have been because the pepper seedlings

used in this experiment were germinated and grown in

Metro-Mix 360, during their first six weeks of seedling

growth, before transplanting them into the vermicom-

post MM360 mixtures.

The largest increase of 45% in fruit yield was from

peppers grown pots with 40% vermicomposts/60%

MM360 with 17% greater mean number of fruits. These
results are similar to those obtained by Atiyeh et al.

(2000a) who reported that lower concentrations of

vermicomposts (<50%) into potting mixtures, usually



Table 3

The concentrations of mineral nitrogen, microbial biomass (Metro-Mix 360) substituted with different concentrations of food waste vermicompost at

transplanting and 107 days after transplanting and organic nitrogen in shoot tissues 107 days after transplanting

Percentage vermicompost

in Metro-Mix 360

Mineral N (mg/g) Microbial biomass-N (mg/g) Tissue-N (mg/g)

At transplanting 107 days after

transplanting

At transplanting 107 days after

transplanting

107 days after

transplanting

Control 153.8± 8.2f 215.9± 28.3d 66.9± 25.8a 82.6± 15.7b 53.7± 2.0a

10 388.7± 15.8e 172.8± 35.0bcd 85.0± 15.2a 93.7± 11.5b 50.7± 1.6ab

20 457.9± 29.8d 149.4± 25.7cd 69.2± 12.7a 167.9± 58.0a 50.9± 0.8ab

40 706.1± 21.7c 155.1± 12.3ab 116.1± 9.7a 66.14± 6.4b 49.7± 1.8ab

60 719.9± 22.4c 216.15± 33.7abc 111.9± 15.43a 62.6± 11.9b 48.6± 1.4b

80 930.4± 26.6b 224.72± 29.3ab 121.5± 3.5a 96.4± 23.5b 48.6± 0.8b

100 1005.9± 9.2a 181.2± 33.6a 132.2± 2.9a 75.4± 9.2b 47.9± 0.9b

LSD (a¼ 0.05) 59.7 43.1 83.3 69.72 4.1

Means followed by the same letters do not significantly differ (P < 0:05).
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Fig. 1. Mean yields and mean fruit weights of peppers produced in standard commercial medium (Metro-Mix 360) substituted with different

concentrations of food waste vermicompost. Columns followed by the same letter(s) do not differ significantly (P < 0:05); (a) mean marketable

pepper yields, (b) mean pepper fruit weights.
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produced greater tomato plant growth and yield effects

than the higher concentrations. They reported that the

largest marketable tomato fruit yields resulted from the
substitution of 20% vermicompost into 80% Metro-Mix

360. Atiyeh et al. (2000a) also reported that tomatoes

grown in vermicompost with concentrations below 50%
usually produced more fruits which were classified

�large’ in size. Wilson and Carlile (1989) reported in-

creases in the growth rates, of tomatoes, lettuces, and
peppers, in response to much lower substitutions of 8–

10%, 8%, and 6%, respectively, of a duck waste vermi-

compost into 90–92%, 92%, and 94% peat mixtures.
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Increases in yields of plants grown in vermicompost-

substituted media, has consistently been correlated

positively with increases in proportions of marketable

fruits and decreased proportion of non-marketable

fruits (Atiyeh et al., 2000a). In our experiment, yields of

peppers were also greater due mainly to the larger fruit

sizes. The proportions of marketable fruits also tended

to be larger on peppers grown in potting mixtures with
40% food waste vermicomposts and 60% MM360 (Fig.

1a), compared to those of peppers grown MM360 only.

However, although there was an obvious trend, the

proportions of marketable and non-marketable fruits

(data not shown) did not differ significantly in response

to vermicompost substituted, as did the data on tomato

yields reported by Atiyeh et al. (2000a).

The increased yields of peppers that we observed
could be influenced by the greater availability of plant

nutrients in the growth media. However, this is unlikely

because in our experiment all treatments were watered

regularly with complete nutrient solutions regularly,

which virtually eliminated nutrients as major contrib-

uting factor in increasing yields of tomatoes or peppers.

The total amounts of mineral-N and microbial biomass-

N, in the growth mixtures increased significantly
(P < 0:05) in response to increasing substitution rates of

food waste vermicompost into the potting mixtures on

all sampling dates (Table 3). However, increases in

mineral-N, in the mixtures, were not correlated with

increases in pepper yields. The concentrations of micro-

bial biomass-N did not differ significantly between any

treatment, either at transplanting or after transplanting.

However, there was a significant increase in microbial
biomass-N in the potting mixture substituted with 20%

vermicomposts, 107 days after transplanting, but this

increase was not correlated with any increase in pepper

yields. Similarly, the assimilation of nitrogen into the

shoot tissues of peppers was not correlated with in-

creases in yields of peppers.

High rates of vermicompost substitution may cause

adverse effects on plant growth and yield. This was
obvious in Atiyeh et al. (2000a) experiments showing

tomato plants with decreased growth and yields at

substitution rates of pig manure vermicomposts greater

than 60% into MM360. In our current experiment,

yields from plants grown in pots with 60% and 80%

vermicomposts decreased significantly (P 6 0:05) which
could have been due to either high soluble salt concen-

trations, poor aeration, heavy metal toxicity, and/or
plant phytotoxicity in the undiluted vermicompost.

It is possible that other growth-enhancing factors,

resulting from mixing smaller concentrations of food

waste vermicompost into Metro-Mix 360 may have been

responsible for the growth changes of peppers and other

crops. Such factors could include improvements of the

physical structure of the container medium, increases in

enzymatic activities, increased numbers of beneficial
microorganisms or biologically active plant growth-

influencing substances, (Grappelli et al., 1987; Tomati

and Galli, 1995; Subler et al., 1998; Arancon et al., in

press) such as plant growth regulators and humic acids.

For instance, applications of humic acids that had been

extracted from vermicomposts increased the overall

growth of tomatoes and cucumbers significantly (Atiyeh

et al., 2002; Arancon et al., in press). It has been re-
ported that humic fractions obtained from earthworm

casts can mimic the modes of action of plant growth

regulators or hormones. Applications of humic acids to

soils increased the dry matter yields of corn and oat

seedlings (Lee and Bartlett, 1976; Albuzio et al., 1994),

numbers and lengths of tobacco roots (Mylonas and

Mccants, 1980), vegetative growth of chicory plants

(Valdrighi et al., 1996) and induced shoot and root
formation in tropical plants. The stimulatory effects of

humic acids that have been hypothesized as ‘‘direct’’

action, are probably more hormonal in nature, together

with an ‘‘indirect action’’ on increased activity and

metabolism of soil microorganisms, the dynamics of the

uptake of soil nutrients, and soil physical conditions

(Cacco and Dell’ Agnola, 1984; Nardi et al., 1988;

Muscolo et al., 1993, 1999). Atiyeh et al. (2002) postu-
lated, that although plant hormones are quite transient

in soil, they may become adsorbed onto the complex

structure of humic acids and have acted in conjunction

with them to influence plant growth. In support of this

hypothesis Canellas et al. (2000) identified exchangeable

auxin groups from humic acids extracted from cattle

manure, following a structural analysis, which enhanced

root elongation, lateral root emergence and plasma
membrane Hþ-ATPase activity of maize roots.

The overall effects of the applications of food waste

vermicompost in this experiment, in terms of vegetative

growth was not very pronounced but were significant in

terms of yield increases of peppers, particularly in pot-

ting mixtures substituted with 40% food waste vermi-

compost. Since the contributions of nutrients from the

mixtures on the growth and yield of peppers could be
eliminated as a possibility, it seems likely that other

plant growth-influencing materials such as humic acids

and/or plant growth regulators, improvement of physi-

cal structure of potting medium and the presence of

beneficial microorganisms increase the yields of peppers

as recorded.
Acknowledgements

The funding that supported the research was from a

USDA/NRI grant no. 2001–01332. This research was

possible with the support of the staff of The Ohio State
University Howlett Greenhouse especially Jim Vent and

Dave Snodgrass.



144 N.Q. Arancon et al. / Bioresource Technology 93 (2004) 139–144
References

Albuzio, A., Concheri, G., Nardi, S., Dell’Agnola, G., 1994. Effect of

humic fractions of different molecular size on the development of

oat seedlings grown in varied nutritional conditions. In: Senesi, N.,

Miano, T.M. (Eds.), Humic Substances in the Global Environment

and Implications on Human Health. Elsevier B.V., pp. 199–204.

Arancon, N.Q., Lee, S., Edwards, C.A., Atiyeh, R.M., in press. Effects

of humic acids and aqueous extracts derived from cattle, food and

paper-waste vermicomposts on growth of greenhouse plants.

Pedobiologia.

Atiyeh, R.M., Arancon, N., Edwards, C.A., Metzger, J.D., 2000a.

Influence of earthworm-processed pig manure on the growth and

yield of green house tomatoes. Bioresource Technology 75, 175–180.

Atiyeh, R.M., Subler, S., Edwards, C.A., Bachman, G., Metzger, J.D.,

Shuster, W., 2000b. Effects of vermicomposts and composts on

plant growth in horticulture container media and soil. Pedobiologia

44, 579–590.

Atiyeh, R.M., Edwards, C.A., Subler, S., Metzger, J.D., 2000c.

Earthworm processed organic wastes as components of horticul-

tural potting media for growing marigolds and vegetable seedlings.

Compost Science and Utilization 8 (3), 215–223.

Atiyeh, R.M., Dominguez, J., Subler, S., Edwards, C.A., 2000d.

Changes in biochemical properties of cow manure processed by

earthworms (Eisenia andreii) and their effects on plant-growth.

Pedobiologia 44, 709–724.

Atiyeh, R.M., Lee, S., Edwards, C.A., Arancon, N.Q., Metzger, J.D.,

2002. The influence of humic acids derived from earthworms-

processed organic wastes on plant growth. Bioresource Technology

84, 7–14.

Atiyeh, R.M., Subler, S., Edwards, C.A., Metzger, J., 1999. Growth of

tomato plants in horticultural potting media amended with

vermicompost. Pedobiologia 43, 1–5.

Barakan, F.N., Salem, S.H., Heggo, A.M., Bin-Shiha, M.A., 1995.

Activities of rhizosphere microorganisms as affected by application

of organic amendments in a calcareous loamy soil 2. Nitrogen

transformation. Arid Soil Research and Rehabilitation 9 (4), 467–

480.

Bosland, P.W., Vostava, E.J., 2000. Peppers: Vegetable and Spice

Capsicums. CABI Publishing, New York, USA.

Bwamiki, D.P., Zake, J.Y.K., Bekunda, M.A, Woomer, P.L., Berg-

strom, L., Kirchman, H., 1998. Use of coffee husks as an organic

amendment to improve soil fertility in Ugandan banana produc-

tion. Carbon and nitrogen dynamics in natural and agricultural

tropical ecosystem 1998, 113–127.

Cacco, G., Dell’Agnola, G., 1984. Plant growth regulator activity of

soluble humic complexes. Canadian Journal of Soil Sciences 64,

225–228.

Canellas, L.P., Olivares, F.L., Okorokova, A.L., Facanha, A.R., 2000.

Humic acids isolated from earthworm compost enhance root

elongation, lateral root emergence, and plasma Hþ-ATPase activity

in maize roots. Plant Physiology 130, 1951–1957.

Edwards, C.A., 1998. The use of earthworms in the breakdown and

management of organic wastes. In: Edwards, C.A. (Ed.), Earth-

worm Ecology. CRC Press, Boca Raton, FL, pp. 327–354.
Edwards, C.A., Burrows, I., 1988. The potential of earthworm

composts as plant growth media. In: Edwards, C.A., Neuhauser,

E. (Eds.), Earthworms in Waste and Environmental Management.

SPB Academic Press, The Hague, Netherlands, pp. 21–32.

Follet, R., Donahue, R., Murphy, L., 1981. Soil and Soil Amend-

ments. Prentice-Hall, Inc., New Jersey.

Grappelli, A., Galli, E., Tomati, U., 1987. Earthworm casting effect on

Agaricus bisporus fructification. Agrochimica 21, 457–462.

Johnston, A.M., Janzen, H.H., Smith, E.G., 1995. Long-term spring

wheat response to summerfallow frequency and organic amend-

ment in southern Alberta. Canadian Journal of Plant Science 75

(2), 347–354.

Lee, Y.S., Bartlett, R.J., 1976. Stimulation of plant growth by humic

substances. Journal of the American Society of Soil Science 40,

876–879.

Maynard, A.A., 1993. Evaluating the suitability of MSW compost as a

soil amendment in field-grown tomatoes. Compost Science and

Utilization 1, 34–36.

Muscolo, A., Felici, M., Concheri, G., Nardi, S., 1993. Effect of

earthworm humic substances on esterase and peroxidase activity

during growth of leaf explants of Nicotiana plumbaginifolia.

Biology and Fertility of Soils 15, 127–131.

Muscolo, A., Bovalo, F., Gionfriddo, F., Nardi, S., 1999. Earthworm

humic matter produces auxin-like effects on Daucus carota cell

growth and nitrate metabolism. Soil Biology and Biochemistry 31,

1303–1311.

Mylonas, V.A., Mccants, C.B., 1980. Effects of humic and fulvic acids

on growth of tobacco. I. Root initiation and elongation. Plant and

Soil 54, 485–490.

Nardi, S., Arnoldi, G., Dell’Agnola, G., 1988. Release of hormone-like

activities from Alloborophora rosea and Alloborophora caliginosa

feces. Journal of Soil Science 68, 563–657.

Pascual, J.A., Garcia, C., Hernandez, T., Ayuso, M., 1997. Changes in

the microbial activity of an arid soil amended with urban organic

wastes. Biology and Fertility of Soils 24 (4), 429–434.

SAS Institute, 2001. SAS Procedures Guide, Version 8. SAS Institute,

Cary.

Sims, G.K., Ellsworth, T.R., Mulvaney, R.L., 1995. Microscale

determination of inorganic nitrogen in water and soil extracts.

Communications in Soil Science and Plant Analysis 26, 303–316.

Subler, S., Edwards, C.A., Metzger, J., 1998. Comparing vermicom-

posts and composts. BioCycle 39, 63–66.

Tomati, U., Galli, E., 1995. Earthworms, soil fertility and plant

productivity. Acta Zoologica Fennica 196, 11–14.

Valdrighi, M.M., Pera, A., Agnolucci, M., Frassinetti, S., Lunardi, D.,

Vallini, G., 1996. Effects of compost-derived humic acids on

vegetable biomass production and microbial growth within a plant

(Cichorium intybus)-soil system: a comparative study. Agriculture,

Ecosystems and Environment 58, 133–144.

Wilson, D.P., Carlile, W.R., 1989. Plant growth in potting media

containing worm-worked duck waste. Acta Horticulturae 238, 205–

220.

Zink, T.A., Allen, M.F., 1998. The effects of organic amendments on

the restoration of a disturbed coastal sage scrub habitat. Restora-

tion-Ecology 6 (1), 52–58.


	Effects of vermicomposts produced from food waste on the growth and yields of greenhouse peppers
	Introduction
	Methods
	Results
	Discussion
	Acknowledgements
	References


