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Production and entomofauna associated to lemon balm ( Melissa officinalis  L.)
cultivated with synthetic mulch
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RESUMO: Produção e entomofauna associada à melissa ( Melissa officinalis , L.) cultivada
com mulch sintético . O objetivo do trabalho foi avaliar o potencial de produção de M. officinalis
e a entomofauna associada, em dois sistemas de cultivo. As plantas foram cultivadas com mulch
de plástico preto e em sistema convencional (terra nua). As variáveis avaliadas foram alturas de
planta (cm), rendimento de folha (t/ha-1), teor (ml/100g-1) e rendimento (l/ha) de óleo essencial,
para duas colheitas. Os insetos foram coletados durante o desenvolvimento das plantas com
aspirador bucal e rede entomológica, avaliando-se a população, ordens e número de espécies
nos sistemas de cultivo. As plantas cultivadas com “mulch” de plástico preto apresentaram melhores
resultados para a maioria dos parâmetros avaliados, em comparação àquelas plantadas nas
leiras em terra nua. No aspecto referente a entomofauna, foi capturado um total de 261 insetos
pertencentes a oito ordens, com predominância de Coleopteros e Hemipteros. Do total de insetos
coletados, 64,7% foram encontrados no sistema de cultivo sem mulch.

Palavras-chave:  Plantas medicinais, “mulch” sintético, insetos

ABSTRACT: The aim of the present work was to evaluate the effect of two management systems
on Melissa officinalis productivity, as well as on the associated entomofauna. The management
systems were: black plastic mulching and without mulch. The experimental design was randomized
blocks with three replications in June 1st, 2003. The parameters evaluated were: height of plants,
the yield of two clippings (weight of leaves) and essential oil content (%). The insects were
collected and classified during crop vegetative period. The number of orders and insect families
were recorded for both systems. The mulching system presented the best results for almost
evaluated parameters. Two hundred sixty one insects were collected, related to eight orders most
Coleoptera and Hemiptera. Sixty four percent of insects were collected in the conventional system.
The results suggest the black plastic mulching as an interesting technique for M. officinalis to
promote the best development and improve biomass production. This method improved the essential
oil production and reduced the presence of weeds minimizing the post harvest costs.
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INTRODUCTION
The use of mulching for crop production is

an increasing practice in the world. The plastic mulch
is used in several crops like potatoes (Abhijit et al.,
1999); gross berry (Dale, 2000); watermelon (Majali
& Kasrawi, 1995; Munguia et al.,1998); pepper (Thakur
et al., 2000); tomato (Rimal et al., 1996) and onion
(Vavrina & Roka, 2000).

Black plastic mulching methods have shown
significant effects increasing crop production
compared to conventional cultivation methods. The
use of different materials for mulching can contribute

to an increasing of soil temperature, and an improving
of the structure and fertility. Besides this a reduction
of transpiration has been reported (Hanada, 1991),
and an increasing of vegetative growth, productivity
and plant yield. Galambosi & Szebeni-Galambosi
(1992) cultivated seven species of herbal plants for
five years on plastc mulch in Finland. It was verified
for sweet marjoram and lemon balm an acceleration
of plant growth, height, weight and yield of fresh leaves.

The effect of mulching is an interaction with
other processes, sometimes reducing the viral
infections transmitted by aphids with an increasing of
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plant yield (Brown et al., 1989; Budnik et al.,1996). In
strawberry the plastic mulching method resulted in
an insect pest population reduction and an increase
in predators populations (Kaufmane et al., 2000).

For medicinal plants this new model of
cultivation increases the crop yield for
commercialzation leading to a clean product without
residues or contaminations. An study developed by
Hanada (1991) showed the reduction of solar irradiation
under the plastic mulch resulting in weed elimination
and consequently less expensive soil management
practices.

The aim of this work is to evaluate the black
plastic mulching as a promising technology for M.
officinalis to reduce crop management and post
harvest costs as well as to improve purity and the
knowledge on associated insects.

MATERIAL AND METHOD
The experiment was carried out in 2003 during

seven months of crop cycle at experimental farm of
Federal University of Sergipe located in São Cristovão,
Sergipe State, Brazil. The experiment design was
randomized blocs with three replications for both
treatments: with and without black plastic mulching.
The total experimental area was 285 m2. The valuable
area was 173 m2 with plots of 1.80 m2 (24 plants/
plot).

Seedling production: commercial seeds
(ISLA) were sowed in nursery bed filled with earthworm
humus and soil. After germination the seedlings were
transplanted to tubets (110 cm3) filled with a mixture
of caw manure and earthworm (1:1) plus 40% of
coconut dusty. The seedlings had 13 cm height when
were replanted on field.

Parameters: the parameters evaluated were
plant height- three plants from each plot, measured
from stem bottom to top gem. The yield of leaves

evaluated was the weight of leaves selected and dried
at 40oC for five days. The essential oil content was
obtained by hidrodestilation using a sample of 100g
of leaves (Guenther, 1972).

Insect evaluation: the capture of insects was
done every fifteen days on leaves and stems during
the plant development from 7:00 am. to 12:00 am.
and from 2:00 pm. to 6:00 pm. using vacuum and
entomological net. The insects were fixed in alcohol
70 G. L. and transferred to the Entomological
Laboratory for quantification and identification. The
insects were quantified and classified by dichotomous
keys to order and family levels (Grützmacher, 2000)

Data analysis: the results were submitted to
statistical analysis and the averages were compared
by the Tukey test.

RESULT AND DISCUSSION
Mulching effects: the plants from the mulching

system performed better for almost parameters
evaluated than the plants from conventional system
(Table 1).

The height of plants from mulching systems
was superior in comparison to those from conventional
system. (Table 1, Figure 1). This best development of
the plants has certainly been influenced by the
following factors: conservation of soil moisture under
the plastic cover; absence of weed development
consequently less competition for light and nutrients;
reduction of pests and the increasing of temperature
in soil surface. The practice of mulching has been
reported to reduce de growing period (Iguchi, 1977)
and increase the root development of medicinal plants
like R. glutinosa and P. lactiflora (Kim et al. 1998 ab).

The essential oil content was not affected by
the plant cultivation system, for the first clipping.
Although the essential oil content was significantly
different between systems at the second clipping, with

TABLE 1 - Average values of plant height (cm), leaf yield (t/ha), essential content (ml/100g) and essential oil yield (l/ha) of
lemon balm (M. officinalis) accord with cultivation systems. São Cristóvão-SE, UFS, 2002.

*PH- plant height; LY- leaf yield; COIL- Content of essential oil and YOIL- yield of essential oil.
1First clipping
2Second clipping
Values followed by the same letter on columns are not different by Tukey test (p<0.05)

Avaluated parameters* 
Cultivation Systems 

PH LY COIL YOIL 

With mulch1 35,70 a 1,10 a 0,60 a 6,44 a 

Without mulch1 30,14 b 0,92 b 0,59 a 5,50 a 

VC (%) 14,02 35,60 24,70 40,65 

With mulch2 22,34 a 0,75 a 0,85 a 5,30 a 

Without mulch2 21,09 a 0,53 b 0,71 b 3,99 b 

VC (%) 16,92 34,56 36,46 42,96 
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values increasing 10% for mulching (0.85 mL/100g-1).
The reduction of the essential oil content under
mulching was lower (Table 1). The mulch utilization
probably had no influence over the increasing of
secondary metabolites of plants. These results agree
with those from Ali et al., (1999), which found no effect
of cultivation system on essential oil content of
common pumpkin seeds.

In the mulching systems the plants presented
the higher yields of leaves, consequently there was a
higher increase of essential oil yield (L/ha-1). The plants
cultivated with mulch produced around 20% more
leaves at the first clipping: 1.10 t/ha-1 compared to
0.75 t/ha at the second clipping. This value
corresponds to an increase of 400kg of leaves ha-1.
Palada et al., (1999), showed that the yield of fresh
leaves of Ocimum basilicum under organic mulch was
significantly higher compared to the synthetic ones.
There was observed an increase in water-use efficiency
for both kinds of mulch.

Most of mulching treatments presented an
uniform production of essential oil varying from 0.71L
to 8.62 L/ha-1 with an average of 4.83 L/ha-1. Hanada
(1991) carried out experiments in different environment
conditions, soils and periods and concluded that
mulching affected essential oil production for
medicinal species. This data corroborate for more
water-use efficiency and minimum weed competition.

Plants cultivated under mulch presented a
yield average about 1 L of essential oil more than
plants cultivated without mulch. During the plant
development higher infestation of weeds in plots was
registered. The management of weeds in plots without
mulch was difficult because of the low vegetal cover.

FIGURE 1- General View of experiment with remarkable difference for plants cultivated with mulch. São Cristóvão, UFS,
2003.

It suggests the use of manual weed control mainly for
medicinal plants for whom the chemical control is not
recommended. This method increases costs in this
cultivation model.

On the other hand under mulching the high
vegetal cover ensured the best control of weeds and
clearly produced the higher vegetal biomass of lemon
balm. Entomofauna associated to M. officinalis: The
total of insects collected (261) were classified in seven
orders: Coleoptera (43.7 %), Hemiptera-Homoptera
(49.4), Orthoptera (3.4%), Diptera (1.5%), Mantodea
(0.4%), Hymenoptera (0.8%) and Odonata (0.8%).
(Table 2).

Other important fact that could be
emphasized was the high biodiversity of insects on
the system without mulch. The insect biodiversity
reported for plot without mulch about 64.7 was bigger
than the one reported for the conventional system
about 35.3% (Figure 2). This fact signalizes about
the potential utilization of plastic mulch as a
management method for medicinal plants, which are
produced free from chemical protection and fertilized
in a organic way. Chemical control of pests in
agriculture was, for a long time, the preferred practice.
Nowadays this method is regarded as non-sustainable
and some of the negative effects including environment
contamination and elimination of biological control
agents are well known and documented.

Csizinszky (1993) studying the productive
potential of medicinal plants cultivated with mulching
in Florida reported low density of trips, aphides and
white flies in different seasons.  The author remarks
the importance of the mulch as an alternative
technique to reduce the presence of pests,
considering the low level of pesticides applied in that
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FIGURE 2 – Effect of black plastic mulching on the occurrence of insects on Melissa officinalis. São Cristóvão, UFS, 2003.

State.
The Coleoptera order reached 82.3% of the

insects collected under mulching. From the total of
insects collected in this order 89.5% belongs to the
Chrysomelidae family. Similar tendency was registered
to Hemiptera-Homoptera order. From insects of this
order collected in the experiment about 78.3% belongs
to the Delphacidae family.

The results suggests that the black plastic
mulching technique on M. officinalis is an interesting
way to promote good plant development and high
biomass production. This effect improves the essential
oil production and reduces the presence of weeds
and the post harvest costs.
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Families 
Orders 

With mulch Without mulch 

Coccinelidae Coccinelidae 

Curculionidae Curculionidae 

Chrysomelidae Cerambicidae 

 Chrysomelidae 

Coleoptera 

 Meloidae 

Diptera Calliphoridae Calliphoridae 

Pentatomidae Coreidae 

 Reduviidae 

 Corimelaenidae 

Cicadellidae Cicadellidae 

Delphacidae Delphacidae 

Hemiptera 

Membracidae Membracidae 

Mutillidae  
Hymenoptera 

Ichneumonidae Ichneumonidae 

Odonata Coenagriidae  

Acrididae Acrididae 
Orthoptera 

 Proscopiidae 

Mantodea Mantidae  



67

Rev. Bras. Pl. Med., Botucatu, v.8, n.1, p.63-67, 2005.

p.931-2, 1989.
BUDNIK, K. et al.  Reduction of yield losses in pepper
crops caused by potato virus Y in KwaZulu-Natal,
South Africa, using plastic mulch and yellow sticky
traps. Phytoparasitica , v.24, n.2, p.119-24, 1996.
CSIZINSZKY, A.A. The potencial for aromatic plant
production with plastic mulch culture in Florida. Acta
Horticulturae ,  v.331, p.27-34, 1993.
DALE, A. Black plastic mulch and between-row
cultivation increase black currant yields.
HortTechnology ,  v.10, n.2, p.307-308, 2000.
GALAMBOSI, B.; SZEBENI-GALAMBOSI, Z.S. The
use of plastic mulch and ridges in the production  of
herbicide free herbs. Acta Horticulturae , v.306, p.353-
6, 1992.
HANADA, T. The effect of mulching and row
covers on vegetable production.  Japan, Ayabe:
Food and Fertilizer Technology Center, 1991. 22p.
(Extension Bulletin ASPAC, 322)
IGUCHI, T. Cultivation of groundnut with plastic
film mulch in Kyushu. Tokyo: Agricultural Statistics
Association, 1997. p.238-9. (Vegetables and Field
Crops Technology Series VI).
KAUFMANE, E.; LIBEK, A.; KAUFMANE, E. The
occurrence of arthropods in strawberry plantation
depending on the method of cultivation. In:
INTERNATIONAL CONFERENCE FRUIT
PRODUCTION AND FRUIT BREEDING, 2000. Tartu,
Proceedings …Tartu, 2000. p.204-8.
KIM, J.Y. et al. Effects of mulching materials on growth
and yield of Rehmannia glutinosa Libosch. RDA

Journal of Industrial Crop Science , v.40, n.1, p.29-
33, 1998a.
KIM, S.J. et al. Effects of vinyl mulching on growth
and quality of peony (Paeonia lactiflora Pallas). RDA
Journal of Industrial Crop Science , v.40, n.1, p.23-
28, 1998b.
MAJALI, M.A.; KASRAWI, M.A. Plastic mulch use
and method of planting influences on rainfed
muskmelon production. Dirasat Series B, Pure and
Applied Science , v.22, n.4,  p.1039-54, 1995.
MUNGUIA, L.J.P. et al. Plastic mulch effect on the
growth and yield of muskmelon (Cucumis melo L.)
under irrigation conditions by drip and surface. In:
NATIONAL AGRICULTURAL PLASTICS CONGRESS,
25., 1998, Lexington. Proceedings …Lexington,
1998. p.81-6.
PALADA, M.C. et al. Evaluation of organic and
synthetic mulches for basil production under drip
irrigation. Journal of Herbs, Spices and Medicinal
Plants , v.6, n.4, p.39-48, 1999.
RIMAL, A.; NEARY, P.E.; BRUMFIELD, R.G.A cost
analysis of staked and unstaked tomatoes in New
Jersey. Acta Horticulturae , v.429, p.219-26, 1996.
THAKUR, P.S.; ANJU, T.; KANAUJIA, S.P.  Reversal
of water stress effects. I. Mulching impact on the
performance of Capsicum annuum under water deficit.
Indian Journal of Horticulture , v.57, n.3, p.250-54,
2000.
VAVRINA, C.S.; ROKA, F.M. Comparison of plastic
mulch and bare-ground production and economics for
short-day onions in a semitropical environment.
HortTechnology , v.10, n.2, p.326-30, 2000.


