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Origin and post-harvest losses of vegetables in the microregion
of Chapadinha, Maranhao, Brazil

Procedénciae perdas pos-colheita de hortalicas namicrorregiao de Chapadinha,
Maranhao, Brasil
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Abstract: Research involving estimation of post-harvest losses of vegetables is limited in the state of Maranhao
(MA), however, they are essential to identify of causes of losses, as well as for reducing them. The objective of
the current study was to describe the cultivation and post-harvest losses of vegetables in the municipalities of
Anapuru, Belagua, Chapadinha, Mata Roma, S&o Benedito and Urbano Santos, state of Maranh&o, northern
Brazil. The information was obtained by questionnaires given to the traders from the main vegetable trading
centres for each municipality. The questions covered the socioeconomic aspects of handling, transportation,
storage and commercialization of vegetables. While many traders had a full secondary education (37%),
they have little technical knowledge of production, management (83%) and marketing (82%) of vegetables.
Cultivation is carried out mainly in greenhouses (77%), with many vegetables coming from other states (89%),
such as Cear4d, via asphalted roads (100%). Physiological disorders, such as rapid maturation, wilting and
budding, were the main causes of loss. Rank losses, in order of decreasing losses were: tomato (18.38 +
0.39%) > potato (13.82 + 0.11%) > bell pepper (10.13 = 0.07%) > carrot (9.35 + 0), 09%) > onion (7.31 +
0.15%) > lettuce (6.16 + 0.15%). The losses were significant and there is a clear need for training on good
post-harvest practices, effective management of the quantity offered, and government incentives to expand
the olericulture in the Chapadinha microregion.
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Resumo: Pesquisas referentes a estimativa de perdas pés-colheita de hortalicas s&o limitadas no estado do
Maranh&o (MA), entretanto, séo necessérias para a identificagéo das causas, bem como para a redugéo dos
prejuizos. Assim, objetivou-se com este trabalho caracterizar a comercializag&o e levantar as perdas pos-
colheita de hortaligas nos municipios de Anapurus, Belagua, Chapadinha, Mata Roma, Sdo Benedito e Urbano
Santos, localizados no estado do Maranh&o. As informacdes foram obtidas por questionarios aplicados aos
comerciantes dos principais estabelecimentos de comercializacdo de hortalicas dos referidos municipios.
As perguntas abrangeram os aspectos socioecondmicos, de manuseio, transporte, armazenamento e
comercializagdo de hortalicas. Os comerciantes tém baixo conhecimento técnico de producédo, gestédo
(83%) e comercializagédo (82%) de hortalicas, com ensino médio completo (37%). A comercializagdo é
realizada, principalmente, em verdurdes (77%), cujas hortalicas sdo oriundas de outros estados (89%), como
o Ceara, através de estradas asfaltadas (100%). As desordens fisiolégicas, como o rapido amadurecimento,
murchamento e brotamento, foram os principais fatores causadores de perdas. A ordem decrescente de
perdas foi: tomate (18,38+0,39%) > batata (13,82 + 0,11%) > pimentdo (10,13 + 0,07%) > cenoura (9,35
+ 0,09%) > cebola (7,31 + 0,15%) > alface (6,16 + 0,15%). As perdas foram expressivas, havendo, desse
modo, necessidade de capacitacdo dos comerciantes quanto as boas praticas poés-colheita, adequado
gerenciamento da quantidade ofertada e incentivo governamental a expanséo da olericultura na microrregiéo
de Chapadinha.

Palavras-chave: Comercializagédo. Desordens fisioldgicas. Olericultura. Planejamento. Prejuizos.
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Origin and post-harvest losses of vegetables in the microregion of Chapadinha, Maranh&o, Brazil

INTRODUCTION

Olericulture (vegetable cultivation) within the Brazilian
agribusiness sector is reponsible for production of large
volumes of food, and the generation of significant jobs
and income (MAPA, 2014); furnishing more than two
million direct jobs, and each hectare grown with vegetables
providing between three and six direct employment
opportunities (ABCSEM, 2014).

Vegetables is the sector of agricultural production
that generates most profits per cultivated hectare. It is
estimated that, while initial investment in open field
vegetableproduction lies between US$ 1 thousand and US$
5 thousand per hectare, this can generate net revenues of
USS 2 thousand to US$ 20 thousand per hectare, depending
on the technological level, aggregate value and the market
environment (CLEONICE et al., 2016).

National consumption of vegetables has increased in
the last decade, largely due to the greater social awareness
of the benefits of a more balanced diet (CANELLA et al.,
2018, 2013). Vegetables provide a healthy combination
of fiber, vitamins, minerals and low-density energy. Such
foods have good antioxidant capacity and can reduce the
risk of deaths related to various heart diseases and can
help prevent cancer, obesity, diabetes and hypertension
(OLIVEIRA; NOGUEIRA, 2010).

The waste of food is a widespread problem in world
agriculture, but is particularly notable in the fruit and
vegetable sector. Every year, 1.3 billion tons of food are
lost or wasted in the food-production chain, a volume
corresponding to 30% of the world’s production (CEPEA,
2018). Vegetables are highly perishable, and this, together
with mechanical injuries caused by incorrect handling and
packaging, are responsible for significant losses in sales and
marketing (FREIRE JUNIOR; SOARES, 2014).

The volume of cultivated vegetables lost in Brazil is
estimated at between 30 and 60%, depending on product
type, region of the country, time of year, harvest conditions,
transport, and storage, among other factors. Post-harvest
losses reduce overall food availability, and are damaging to
the global economy at a time when it is generally felt that
maintenance of food quantity and quality should require
less resources and be less detrimental to the environment.
Clearly then, something other than an increase in production
is needed to compensate for these losses (LANA, 2016).

The main reasons for the increase in post-harvest losses
are related to the lack of awareness, technical knowledge,
training and capacity-building among those involved with
handling, transportation and marketing of fresh produce.
This leads to poor care practices and reduction of post-
harvest shelf life of the fruits and vegetables involved.

INTRODUCAO

A olericultura destaca-se no agronegocio brasileiro pela
alta producdo de alimentos, geragdo de empregos e renda
(MAPA, 2014). Esse setor gera mais de dois milhdes de
empregos diretos, sendo que cada hectare cultivado com
hortaligas propicia entre trés e seis oportunidades diretas
(ABCSEM, 2014).

As hortaligas sdo os produtos agricolas que geram
maiores lucros por hectare cultivado. Estima-se que o
investimento inicial para produgao de hortali¢as, em campo
aberto, seja entre US$ 1 mil e US$ 5 mil por hectare,
podendo gerar receita liquida de US$ 2 mil a US$ 20 mil,
dependendo do nivel tecnologico, valor agregado e da
conjuntura de mercado (CLEONICE et al., 2016).

O consumo nacional de hortalicas tem aumentado na
ultima década, especialmente pela maior conscientizagdo
social voltada para uma dieta alimentar mais balanceada
(Canella et al., 2018, 2013). As hortalicas tém boa
combinagdo de fibras, vitaminas, minerais e baixa
densidade energética. Esses alimentos possuem capacidade
antioxidante e diminuem os riscos de mortes relacionadas a
diversas doengas cardiacas e podem auxiliar na prevencao
contra o cancer, obesidade, diabetes ¢ hipertensao arterial
(OLIVEIRA; NOGUEIRA, 2010).

O desperdicio de alimentos ¢ um problema enfrentado
pela agricultura mundial, com destaque ao segmento
de hortifratis. Anualmente, 1,3 bilhdo de toneladas de
alimentos sfo perdidos ou desperdicados na cadeia
de alimentos, o que corresponde a 30% do produzido
no mundo (CEPEA, 2018). Hortalicas tém elevada
perecibilidade, que aliada a injlrias mecanicas causadas por
manuseio e acondicionamento incorretos so responsaveis
por expressivas perdas no escoamento ¢ comercializagao
(FREIRE JUNIOR; SOARES, 2014).

O volume das perdas de hortali¢as no Brasil ¢ estimado
entre 30 e 60%, dependendo do tipo de hortaliga, regido
do pais, época do ano, condi¢des de colheita, transporte,
armazenamento, entre outros fatores. As perdas pos-colheita
reduzem a disponibilidade de alimentos e representam
prejuizos a economia global quando se considera que, de
maneira geral, a manutenc¢ao da quantidade e qualidade
dos alimentos requer menos recursos ¢ prejudica menos o
ambiente do que o aumento de produgdo necessario para
compensar essas perdas (LANA, 2016).

As principais razdes para o aumento das perdas
pos-colheita encontram-se relacionadas a falta de
conscientizagdo, conhecimento técnico, treinamento e
capacitacao dos envolvidos com o manuseio, transporte
e comercializagdo, o que conduz a praticas inadequadas e
reducdo da vida util pés-colheita de hortifrutis.
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Post-harvest losses contribute to a decline in the
profitability of commercial enterprises (COSTA et
al., 2015). Adoption of measures that reduce losses of
vegetables at points of sale and storage provides a strategic
means to safeguard market-sector competitiveness,
increase profitability and enhance sustainability. However,
deficiencies in the transfer of post-harvest technology to
all sectors involved appears to be a current limiting factor
(HENZ, 2017).

As in other Brazilian states, especially those in the
north and northeast of the country, Maranhdo has serious
road infrastructure limitations, which impact productive
autonomy of fruit and vegetables, as well as the handling,
packaging and marketing techniques deployed. Combined,
this contributes to the increase in losses of marketable
produce, resulting in high prices, and limiting access of
both sellers and consumers to the product.

Accordingly, the objective of this study was to quantify
marketing and post-harvest losses of vegetables in the
Chapadinha microregion (MA), so as to obtain information
that could be used to develop measures and strategies for
reducing loss volume, so increasing business activity
profitability.

MATERIAL AND METHODS

The research was carried out between April and August
2016, via interviews with a total of 65 supermarket owners,
vegetable traders, greengrocers and markets traders in the
following municipalities: Anapurus (15,499 inhabitants),
Belagua (7,350 inhab.), Chapadinha (78,348 inhab.), Mata
Roma (16,567 inhab.), Sdo Benedito (18,319 inhab.) and
Urbano Santos (32,639 inhab.). These municipalities form
part of the Chapadinha microregion, which is comprises
nine municipalities and covers 10,030.543 km? (IBGE,
2016).

The questionnaire included questions on socioeconomic
aspects as well as on the handling, disposal, storage and
commercialization of vegetables (ALMEIDA et al., 2012a).
To facilitate the interviewee understanding of the topics
involved, and to increase the likely accuracy of the answers,
questions were multiple-choice, where appropriate.

The monthly income gained by sale of vegetables
was based on the minimum Brazilian monthly wage (R$
937.00=US$232.00). Following Chitarra & Chitarra (2005),
causal factors were classified as mechanical damage,
physiological disorders, phytopathological and biological
injuries.

The traders indicated with resposes to objective questions
the main causes of injury, for each type of vegetable. When
quantifying results, the average percentage of these causal
agents was calculated for each vegetable, and the relative
percentage calculated within estimated total losses.

As perdas pos-colheita contribuem para a baixa da
rentabilidade dos estabelecimentos comerciais (COSTA et
al., 2015). A adogao de medidas que possam reduzir perdas
de hortalicas no interior dos estabelecimentos comerciais
¢ estratégica para garantir a competitividade do segmento,
aumentar a rentabilidade e a sustentabilidade da atividade
comercial. Entretanto, a deficiéncia na transferéncia de
tecnologia pos-colheita para todos os segmentos pode ser
limitante (HENZ, 2017).

Semelhante a outros estados brasileiros, especialmente
os do Norte e Nordeste, no Maranhao, ha graves limitagdes
na infraestrutura rodoviaria, na autonomia produtiva de
hortifratis e em técnicas de manuseio, acondicionamento
e comercializagdo. Tudo isso contribui para o aumento
de prejuizos na comercializagdo e provoca a adogdo de
precgos elevados, limitando o acesso dos comerciantes/
consumidores ao produto.

Assim, objetivou-se caracterizar a comercializagdo e
levantar as perdas pos-colheita de hortaligas na microrregiao
de Chapadinha (MA), de modo a obter informagdes que
possam embasar a adogdo de medidas e estratégias para
reduzir o volume de perdas e aumentar a lucratividade da
atividade comercial.

MATERIAL E METODOS

A pesquisa foi desenvolvida entre os meses de abril
¢ agosto de 2016, com entrevistas a 65 proprietarios de
supermercados, mercadinhos, verdurdes e feiras livres,
localizados em Anapurus (15.499 habitantes), Belagua
(7.350 hab.), Chapadinha (78.348 hab.), Mata Roma (16.567
hab.), Sdo Benedito (18.319 hab.) ¢ Urbano Santos (32.639
hab.). Esses municipios estdo inseridos na microrregiao de
Chapadinha, composta por nove municipios e compreende
area total de 10.030,543 km? (IBGE, 2016).

O questionario foi constituido por perguntas que
abrangeram aspectos socioecondmicos e de manuseio,
escoamento, armazenamento e comercializagdo de hortalicas
(ALMEIDA et al., 2012a). As perguntas objetivas foram
de multipla escolha, de modo a facilitar a compreensdo
dos entrevistados diante dos temas abordados e aumentar
a precisao nas respostas.

A renda mensal com a comercializa¢do de hortaligas foi
baseada em termos de salarios minimos (R$ 937,00). Os
fatores causais foram classificados em danos mecanicos,
desordens fisiologicas, injurias fitopatologicas e biologicas
(CHITARRA; CHITARRA, 2005).

Os comerciantes apontaram por meio de perguntas
objetivas as principais causas de injuria, para cada hortalica.
Na quantificagdo dos resultados, obteve-se, para cada
hortaliga, a porcentagem média de atuacdo desses agentes
causais, com posterior calculo da porcentagem relativa de
interferéncia sobre a porcentagem total estimada de perdas.
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Results were analyzed with descriptive statistics,
with losses expressed as percentage (%), and presented
in tables, where the average loss of each vegetable was
shown with the relative percentage of losses to the various
causal factors. In consequence, post-harvest losses were
termed physiological, phytopathological, mechanical and
biological losses. To achieve maximum precision, mean
error and coefficient of variation were estimated for means
of losses of each vegetable. The volume of fruit involved
was estimated as the sum of the quantity commercialized,
in kilograms per week, of each vegetable, available for sale
in the 65 analyzed establishments.

RESULTS AND DISCUSSION

Potato, cucumber, lettuce, carrot, tomato, onion,
sweet pepper, sweet potato, okra and coriander were the
vegetables most commonly sold in the municipalities of
Anapurus, Beldgua, Chapadinha, Mata Roma, Sao Benedito
and Urbano Santos (Figure 1). The Market dominance of
these vegetables is associated with cultural factors and the
diversity of derived foods that these vegetables can provide
when prepared with salads and seasonings.

Os resultados foram analisados por estatistica
descritiva, e as perdas foram expressas em porcentagem
(%), apresentadas em tabelas, nas quais se associou a perda
média de cada hortali¢a a porcentagem relativa de atuagio
do fator causal. Assim, as perdas pds-colheita receberam
a denominagdo de perdas fisiologicas, fitopatologicas,
mecanicas ¢ biologicas. Sobre a porcentagem média de
perdas, de cada hortalica, estimou-se o erro padrio da
média e coeficiente de variagdo, com vista a defini¢do da
precisdo experimental. O volume ofertado de frutas foi
estimado como o somatoério da quantidade ofertada, em
quilogramas por semana, de cada hortalica, disponivel para
comercializa¢do nos 65 estabelecimentos analisados.

RESULTADOS E DISCUSSAO

Batata, pepino, alface, cenoura, tomate, cebola,
pimentao, batata-doce, quiabo e coentro foram as hortalicas
mais comercializadas nos municipios de Anapurus, Belagua,
Chapadinha, Mata Roma, Sao Benedito e Urbano Santos
(Figura 1). A maior comercializagdo dessas hortaligas
pode esta associada a fatores culturais e a diversidade
de alternativas alimentares que essas hortalicas podem
propiciar na preparagdo de saladas e temperos.
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Figure 1 - Main fruit and vegetables sold in Anapurus, Belagua, Chapadinha, Mata
Roma, Sao Benedito and Urbano Santos (MA) municipalities in 2016.

Figura 1 - Principais hortalicas comercializadas nos estalecimentos comerciais de
Anapurus, Belagua, Chapadinha, Mata Roma, Sdo Benedito e Urbano Santos (MA), 2016.
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Seven of the fruits and vegetables (potatoes, lettuce,
carrots, tomatoes, onions, peppers, sweet potatoes)
mentioned in Figure 1 are among the main vegetables
consumed/marketed in 2017, in Brazil, according to data
presented by CEPEA (2017).

Greengrocers (77%), free markets (15%), supermarkets
(5%) and general stores (3%) are the main vegetable sites
in which fruit and vegetables are sold in the Chapadinha
microregion (MA) (Table 1). Greengrocers stand out for
the price and quality of the products sold (AMORIM et
al., 2018).

Most commercialized vegetables (89%) originated in
other states, especially Ceara, with only 11% originating in
Maranhao, 3% from the municipality itself, and 8% from
neighboring municipalities (Table 1).

Although it has one of the largest geographic areas of any
state in Brazil and has a mean annual rainfall of 1,893 mm,
Maranhao is a small producer of fruits and vegetables. This
profile indicates the need for such government policies as
rural credit, taxes and technical assistance, that stimulate the
establishment of market gardens in small- and medium-sized
rural areas, as a way of providing fruit and vegetable self-
sufficiency for municipalities, microregions and the state.

Sete hortalicas (batata, alface, cenoura, tomate, cebola,
pimentdo, batata-doce) mencionadas na Figura 1 estdo entre
as principais hortalicas consumidas/comercializadas no ano de
2017, conforme os dados apresentados pelo CEPEA (2017).

Os verdurdes (77%), feiras livres (15%), supermercados
(5%) e mercadinhos (3%) sdo os principais estabelecimentos
de comercializagdo de hortalicas da microrregido de
Chapadinha (MA) (Tabela 1). Os verdurdes se destacam
pelo prego e pela qualidade dos produtos comercializados
(AMORIM et al, 2018).

A maioria das hortalicas comercializadas (89%) tem
origem em outros estados, com destaque para o Ceard,
enquanto que apenas 11% tem origem no Maranhao, sendo
3% provenientes do proprio municipio e 8% de municipios
vizinhos (Tabela 1).

O Maranhdo, embora tenha uma das maiores extensoes
geograficas do Brasil e possuir média pluviométrica de
1.893 mm, apresenta escassa produgdo de hortifritis.
Essas caracteristicas expdem a necessidade de politicas
governamentais, tais como: crédito rural, tributos e assisténcia
técnica, que estimulem a implantagéo de hortas comerciais
em pequenas e médias areas rurais, como forma de propiciar
a autossuficiéncia dos municipios, microrregides e estado.

Table 1 - Fruit and vegetable points of sale in Anapurus, Belagua, Chapadinha, Mata Roma, Sdo Benedito

and Urbano Santos (MA) municipalities, 2017

Tabela 1 - Comercializagdo de hortalicas nos municipios de Anapurus, Belagua, Chapadinha, Mata Roma,

Sao Benedito e Urbano Santos (MA), 2017

Variables Categories Frequency (n=65) %
Greengrocers 50 77
Supermarkets 03 5
Local
General Stores 02 3
Markets 10 15
Same city 02 3
Location of city of produce origin Adjacent city 5 8
Out-of-state 58 89
Car 1 2
Transportation form used Truck o4 9
Van 0 0
Specialist car 0 0
Asphalt 65 100
Surface Traversed Paved 0 0
Other 0 0
Refridgerators 03 5
Cold room 0 0
Storage form
Freezer 14 22
Not stored 48 73
1-7 days 65 100
No. days stored 7-14 days 0 0
Other 0 0
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Trucks are the main means by which fruit and vegetable
are transportated in the Chapadinha microregion (Table
1). However, they are generally of the simple “trunk”
type, and are rarely equipped with refrigeration systems,
a fact which increases both qualitative and quantitative
losses.

In the study region, roads used for transporting of
vegetables are asphalted (Table 1), but they are poorly
maintained, especially in the state of Maranhdo. This
increases the susceptibility of the products to mechanical
damage, physiological disorders and damage that can cause
phytopathological injuries.

The transportation of perishable products such as fruit
and vegetables, under such conditions complcates quality
maintenance and reduces shelf life. Clearly, the currently
poor transport enhance post-harvest losses of fruit and
vegetables in Maranhdo. Therefore, food transport should
be monitored and conducted under conditions that permit
physical and biochemical quality to be maintained, so
that losses may be minimized (CECCATO; BASSO,
2012).

At points of sale, vegetables may be stored for periods
of 1 to 7 days. Only 27% of the vegetables are stored cold,
with 5% stored in refrigerators, and 22% in freezers, while
73% are stored at room temperature (Table 1).

According to Olivera et al. (2014), refrigeration
reduces metabolic activity and slows senescence. The use
of modified atmosphere has complementary effect to the
cold, with reduction of losses under storage conditions, by
the inhibitory effect on respiration.

Questionares revealed that 37% of traders had completed
secondary-level education; 22% of them had completed
elementary education; 17% had not completed secondary-
level educatio; 9% were not literate; 9% had not completed
elementar education; 3% had higher education, and 3%
have incomplete higher education (Table 2).

A small number of traders have technical knowledge
of production, while 90% reported low knowledge of this
variable, and 10% reported medium knowledge levels
(Table 2). It was also observed that few traders have
suffecient control over the marketing and administration
aspects of their establishment. Those with best management
and marketing strategies usually had the highest financial
returns of those interviewed.

In terms of technical management knowledge, 83%
of traders had low knowledge, 9% average, and only 8%
high levels of technical knowledge of management of
their establishment (Table 2). For marketing knowledge,
only 6% reported high knowledge, with12 and 82%
having medium and low knowledge levels, respectively
(Table 2).

Os caminhdes sdo os meios de transportes predominantes
de hortalicas na microrregido de Chapadinha (Tabela
1), porém, dificilmente sdo do tipo “bat” e dotados de
sistema de refrigeracdo, o que acarreta perdas qualitativas
e quantitativas.

As estradas de escoamento e transporte das hortaligas
na regido sdo asfaltadas (Tabela 1), mas se encontram
em péssimas condigdes de conservagdo, principalmente
dentro dos limites do estado do Maranhdo, o que aumenta a
susceptibilidade dos produtos a danos mecanicos, desordens
fisiologicas e injurias fitopatologicas.

O transporte de produtos pereciveis como as hortaligas,
nas condi¢des mencionadas, prejudica a manutengdo
da qualidade ¢ reduz o tempo de prateleira. Por isso o
deslocamento dos alimentos deve ser monitorado e mantido
sob condigdes que propiciem a manutencdo da qualidade
fisica e bioquimica, de forma que reduza as perdas
(CECCATO; BASSO, 2012). Nesse aspecto, a origem e
as mas condigoes de escoamento potencializam as perdas
pos-colheita de hortalicas no Maranhio.

No interior dos estabelecimentos comerciais, as
hortalicas sdo estocadas por um periodo de 1 a 7 dias.
Apenas 27% das hortaligas sdo armazenadas a frio, das
quais 5% sdo armazenadas em geladeiras e 22% em
freezers. Em contrapartida, 73% permanecem armazenadas
em temperatura ambiente (Tabela 1).

De acordo com Olivera et al. (2014), arefrigeragdo reduz
a atividade metabodlica e senescéncia. O uso de atmosfera
modificada tem efeito complementar ao frio, com redugao
de perdas sob condi¢des ambiente de armazenamento, pelo
efeito inibitorio sobre a respiragao.

Observou-se que 37% dos comerciantes possuem ensino
médio completo; 22% deles possuem ensino fundamental
completo; 17% nao concluiram o ensino médio; 9%
ndo foram alfabetizaos; 9% ndo concluiram o ensino
fundamental; 3% tém ensino superior ¢ 3% apresentam
ensino superior incompleto (Tabela 2).

Uma pequena parcela dos comerciantes tem
conhecimento técnico acerca da produgdo, dos quais
90% afirmaram ter baixo conhecimento sobre a variavel,
enquanto que 10% afirmaram ter conhecimento médio
(Tabela 2). Observou-se ainda que poucos comerciantes t€ém
controle adequado sobre os aspectos de comercializagdo
e administracdo do estabelecimento. Os que dominam
melhores estratégias de gestdo e comercializagdo geralmente
apresentam retornos financeiros superiores aos demais.

Em relagdo ao conhecimento técnico de gestdo, 83%
dos comerciantes tém baixo conhecimento, 9% médio e
apenas 8% alto conhecimento técnico relacionado a gestao
do estabelecimento (Tabela 2). Quanto ao conhecimento
de comercializagdo, apenas 6% afirmaram apresentar
alto conhecimento, 12 e 82% apresentam médio e baixo
conhecimento, respectivamente (Tabela 2).
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Table 2 - Socio-economic data for fruit and vegetable traders in Anapurus, Belagua, Chapadinha, Mata Roma,
S&o Benedito and Urbano Santos municipalities, MA, Brazil, 2017

Tabela 2 - Dados socioeconémicos da comercializacdo de hortalicas nos municipios de Anapurus, Belagua,
Chapadinha, Mata Roma, Sao Benedito e Urbano Santos (MA), 2017

Variables Categories Frequency (n=65) %
llliterate 06 9
Basic education (to 14 years): incomplete 06 9
Basic education (to 14 years): complete 14 22
Eduaction Level Intermediate education (basic + 3 years): incomplete 11 17
Intermediate education: complete 24 37
University or technical training: incomplete 02 3
University or technical training: complete 02 3
. High 0 0
g;?]vr\]/:zigegse of production Medium 06 10
Low 59 90
High 05 8
g;cr)]vr\::gigse of management Medium 06
Low 54 83
High 04 6
Knowledge of marketing Medium 08 12
Low 53 82
01 Minimum Salary 20 31
02 Minimum Salary 25 38
03 Minimum Salary 06 9
Monthly profits 04 Minimum Salary 04 6
05 Minimum Salary 08 12
06 Minimum Salary 01
12 Minimum Salary 01
Yes 55 85

Interested in training

10 15

According to Alves and Silochi (2010), a lack of
adequate training in postharvest handling of fruit and
vegetables, and a lack of administrative planning, increase
losses and is prejudicial to the commercial success of
the establishments concerned. Within the, Chapadinha
microregion it is well understood that the fruit and vegetable
marketing sector is in need of training in administrative
management, especially considering that so little of these
foodstuffs is produced locally.

The sale of fruit and vegetables generates an average
monthly income of one to twelve minimum wages for the
traders involved (Table 2). That 69% of the traders have
an average monthly income greater than or equal to two
minimum wages, derived purely from the sale of fruits and
vegetables, highlights the importance of this commercial
activity for generation of income and jobs in the Chapadinha
microregion. This is a positive situation which further
government incentives and management training programs
on good post-harvest practice could only increase.

Segundo Alves e Silochi (2010), a falta de capacitagao
adequada sobre o manuseio pos-colheita das hortalicas ¢ a
auséncia de planejamento administrativo elevam perdas e
prejuizos no estabelecimento comercial. Portanto, € notério
que o mercado de hortaligas na microrregido de Chapadinha
necessita de capacitagdo sobre gestdo administrativa,
especialmente, considerando-se o mercado regionalizado
dentro do contexto geografico.

A comercializago de hortaligas gera renda média mensal
de um a doze salarios minimos para os comerciantes (Tabela
2). Isso expde a importancia dessa atividade comercial
para a geragdo de renda e empregos na Microrregido de
Chapadinha, onde 69% dos comerciantes apresentam
renda média mensal maior ou igual a dois saldrios
minimos, apenas oriunda da negociacao de hortalicas. Com
panorama de acentuada perspectiva positiva, decorrente de
incentivos governamentais e politicas de capacitagdo em
gerenciamento e boas praticas pos-colheita.
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Of the 65 entrevistados, 85% showed interest in
participating in training programs on administration and
improved post-harvest practices (Tabela 2).

For post-harvest losses, in decreasing order, the
following percentage losses were reported: tomato (18.38
+0.39%)> potato (13.82 + 0.11%)> sweet pepper (10.13 +
0.07) %)> carrot (9.35 = 0.09%)> onion (7.31 £ 0.15%)>
lettuce (6.16 £ 0.15%).

Tomato

Losses recorded for tomatoes were the highest among
any of the fruits and vegetables analyzed, reaching 18.38
+0.39% (Table 3). According to Henz and Moretti (2005),
post-haervest tomato losses in Brazil can vary between 0
to 86%, depending on, among other factors, the cultivar,
mode of processing, location, time of year, product class,
and chain stage In the present study, of the 18.38% of losses,
9.89% resulted from physiological causes; 4.52% from
mechanical injuries, and 3.95% from phytopathological
damages.

Dos 65 entrevistados, 85% demonstraram interesse em
participar de capacitagdes sobre empreendedorismo e boas
praticas pos-colheita (Tabela 2).

No que concerne as perdas pos-colheita, obteve-se
a seguinte ordem decrescente: tomate (18,38+0,39%)
> batata (13,82+0,11%) > pimentdo (10,13+0,07%) >
cenoura (9,35+0,09%) > cebola (7,31+ 0,15%) > alface
6,16+ 0,15%).

Tomate

As perdas registradas para tomate foram as maiores
dentre as hortalicas analisadas, atingindo 18,38+0,39%
(Tabela 3). Segundo Henz e Moretti (2005), as perdas de
tomate no Brasil podem variar de 0 a 86%, dependendo
da cultivar, modo de beneficiamento, local, época do ano,
classe do produto, etapa da cadeia considerada e etc. No
presente estudo, dos 18,38% de perdas, 9,89% resultaram
de causas fisiologicas; 4,52% de injirias mecanicas, ¢
3,95% de danos fitopatologicos.

Table 3 — Losses reported dutring marketing of fruits and vegetables in Anapurus,
Belagua, Chapadinha, Mata Roma, Sao Benedito and Urbano Santos municipalities,

MA, Brazil, 2017

Tabela 3 - Perdas registradas durante a comercializag&o de hortalicas nos municipios de
Anapurus, Belagua, Chapadinha, Mata Roma, Sao Benedito e Urbano Santos (MA), 2017

Causes of losses (%)

Plant TAV TML +e Cv PL ML PDL BL

Tomato 8,333.6 18.38 + 0.39 2.85 9.89 4.52 3.95 0.00
Potato 3,029.0 13.82 £ 0.11 3.12 11.18 0.00 2.63 0.00
Sweet-pepper 1,632.1 10.13 + 0.07 2.87 6.35 1.51 2.26 0.00
Carrot 1,880.0 9.35 £ 0.09 2.67 6.47 1.07 1.79 0.00
Onion 2,794.4 7.31+0.15 1.99 5.24 0.82 0.00 0.00
Lettuce 4,584.5* 6.16 = 0.15 3.13 6.16 0.00 0.00 0.00

TAV= Total available volume (kg week-1), (* = units week-1), TL= Total Mean Loss (%), e = + standard deviation
(%), CV = Coefficient of Variation; PL = Physiological Losses; ML = Mechanical Losses; PDL = Plamt Disease

Losses; BL = Biological Losses.

VTC= Volume total ofertado (kg/semana), (* = unidades/semana), PT= Perda Total média (%), e = + Erro
padréo da média (%), CV = Coeficiente de Variacdo; PF = Perda Fisiolégica; PM = Perda Mecanica; PFT =

Perda Fitopatolégica; PB = Perda Biologica.

Losses resulting from physiological disorders may
include loss of fresh mass and accelerated ripening,
resulting in fruit senescence and deterioration. Such
events are caused by poor transport, handling and storage
conditions. During the visits to points of sale, we recorded
a lack of temperature monitoring, poor ventilation and fruit
displays exposed to solar radiation. All of these promote
an increase in tomato metabolic activity, and contribute to
a shorter shelf life.

As perdas por desordens fisioldgicas podem estar
relacionadas a perda de massa fresca e amadurecimento
acelerado, com posterior senescéncia e deterioragdo do
fruto. Isso ¢ acarretado tanto pelas mas condigdes de
escoamento, manuseio e comercializagdo. Durante as visitas
aos locais de comercializagdo foram observados descontrole
no monitoramento de temperatura, pouca ventilagdo e
bancadas expostas a radiagdo solar. Isso promove aumento
da atividade metabdlica do tomate e contribui para menor
tempo de vida util.
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According to Tofanelli et al. (2009a), physiological
losses can be reduced not only by the adoption of
appropriate storage techniques, such as refrigeration
and/or modified atmosphere, but principally by adequate
planning of the quantity of fruits offered, taking into
account the seasonal market variations in demand during
and between months.

Although phytopathological and mechanical losses
have been studied singly, they may interact, as mechanical
damage, usually caused by inadequate handling and
transport, can act as a “gateway” to contamination and
the spread of pathogens. Additionally, Bastos et al. (2006)
note that diseases caused by fungi and bacteria, at the
production or post-harvest stage, can cause deterioration
in the aethetic appearance of the product, so reducing
shelf-life.

According to Almeida et al. (2012a), mechanical
damages in tomatoes occur mainly by pressure.
Aditionally, Lana et al. (2006) noted that more than half
of the tomatoes discarded in retail have been damaged
mechanical, often with associated microbiological rot.

In the current study, mechanical and phytopatological
losses together caused around 46% of total tomato
losses. This result is similar to that of Lana ef al. (2006),
in Brasilia, and is therefore a cause for concern in the
Chapadinha microregion, which has a much lower sales
volume than a large center such as Brasilia (DF).

Potato

For potatoes, total loss level were estimated at
13.82 + 0.11%, physiological disorders being largely
responsible (Table 3). Among these, budding is worthy
of mention, since it is strongly associated with the time
spent in storage and, consequently, isoften associated
with poor planning of quantity purchased. According to
Chitarra and Chitarra (2005), sprouting results in a rapid
transfer of dry matter and water from the tuber to the
growing shoots and, consequently, there is both a loss
of mass and a synthesis of compounds that compromise
the taste of the tuber itself.

In potatoes injury caused by phytopathological
agents largly occurres due to mechanical damage during
handling or at the transport stage. As noted by Calbo
(20006), this serves as the “gateway” to microorganisms,
such as bacteria, which are the major causes of potato rot.

De acordo com Tofanelli et al. (2009a), as perdas
fisiologicas podem ser reduzidas ndo apenas pela adogao
de técnicas de armazenamento, como a refrigeracdo e/ou
atmosfera modificada, mas, principalmente, pelo adequado
planejamento da quantidade ofertada, com atencdo as
diretrizes de sazonalidade de mercado, ao decorrer de cada
més.

Apesar de as perdas fitopatologicas e mecanicas terem
sido estudadas individualmente, elas podem apresentar
interacdo, pois os danos mecanicos, geralmente causados
pelo manuseio e transporte inadequado, podem funcionar
como uma “porta de entrada” para contaminagdo e
disseminagao de patogenos. Bastos ez al. (2006) acrescentam
que as doengas provocadas por fungos e bactérias, na etapa
de produgao ou pos-colheita, podem deteriorar a aparéncia
do produto e reduzir seu tempo de vida ttil.

Segundo Almeida et al. (2012a), os danos mecanicos
em tomate ocorrem principalmente por amassamento. Por
sua vez, Lana et al. (2006) observaram que mais da metade
do tomate descartado no varejo ¢ decorrente de danos
mecanicos, associados ou ndo a podriddo microbiologica.

No presente estudo, o somatdrio entre as perdas
mecanicas e fitopatologicas foi estimado em torno de 46%
das perdas totais de tomate. Esse resultado corrobora com
o obtido por Lana et al. (2006), em Brasilia, e ¢, portanto,
alarmante para a microrregido de Chapadinha, a qual possui
um volume de comercializacdo bem inferior ao de um
grande centro como Brasilia (DF).

Batata

Para batata, o nivel de perda total foi estimado em
13,82+0,11%, sendo a causa fisiologica preponderante em
relacdo as outras causas (Tabela 3). Dentre as desordens
fisiologicas da batata, destaca-se o brotamento, que
pode estar associado ao tempo de comercializagdo e,
consequentemente, ao mau planejamento da quantidade
ofertada. Segundo Chitarra e Chitarra (2005), o brotamento
promove uma rapida transferéncia de matéria seca e agua do
tubérculo para o broto e, consequentemente, ocorre perda
de massa e sintese de compostos que comprometem o sabor
da hortaliga.

Por sua vez, as injurias causadas por agentes
fitopatologicos ocorreram provavelmente devido aos danos
mecanicos na etapa de manuseio ou transporte, os quais
funcionaram como “porta de entrada” de microorganismos,
como bactérias, que sdo as maiores causas de podriddes na
batata, tal como explica Calbo (2006).
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Sweet pepper

Total sweet-pepper loss was estimated at 10.13
+ 0.07%, with physiological causes being the most
important (6.35%) (Table 3). These were caused mainly
by accelerated ripening and loss of fresh mass, which were
possibly boosted by poor storage conditions in point-of-
sale locations.

Mechanical injuries accounted for 2.26% of losses.
In sweet peppers this may be due to a number of factors,
including improper handling and carelessness during
harvesting, classification and transportation; use of
containers with rough, dirty and/or sharp surfaces; stacking
hampered by the lack of packaging size standardization
and careless manual unloading. In addition, excessive
handling of fruit by consumers during the purchase phase
may harm the physical structure of the fruit and make
compromize salability (LANA et al., (2016).

In addition to being largely responsible for observed
physiological disorders, mechanical damage, may also
cause greater susceptibility to different types of post-
harvest pathogens in sweet peppers. Almeida et al.
(2012b) and Sousa et al. (2018) both report that for fruit
vegetables such as sweet peppers, physiological disorders
often predispose fruits to mechanical or phytopathological
damage because they cause reduction of epidermal
stiffness.

Carrots

Overall carrot losses were estimated at 9.35 + 0.09%.
Main agents were physiological disorders (6.47%),
mechanical damage (1.07%) and phytopathogens (1.79%)
(Table 3). Losses due to physiological disorders resulted
mainly from loss of original color and texture, and shooting,
all of which maded the roots unsuitable both commercially
and for consumption. A similar situation was reported by
Calbo (2006), who mentions that mechanical damage
causes abrasions, cracks and other morphological injuries
that increase respiration, favor infection and culminate in
premature deterioration of carrots

Onion
According to Table 3, around 7.31 + 0.15% of onions

were lost, mostly due to phytopatological injuries and
physiological disorders.

Pimentao

A perda total de pimentao foi estimada em 10,13+0,07%,
cujas causas fisiologicas foram as mais importantes (6,35%)
(Tabela 3). As perdas fisiologicas foram ocasionadas,
principalmente, pelo amadurecimento acelerado e
perda de massa fresca, os quais, possivelmente, foram
potencializados pelas mas condi¢des de conservagdo nos
estabelecimentos comerciais.

As perdas em fungdo de injurias mecénicas representaram
2,26%. A incidéncia de danos mecédnicos em pimentdo
pode ser decorrente de varios fatores, como: manuseio
inadequado e descuido durante a colheita, classificacdo
e transporte; uso de contentores com superficies asperas,
sujos e com areas cortantes; empilhamento dificultado
pela falta de padronizagdo de tamanho das embalagens e
descarregamento manual descuidado; manuseio excessivo
dos frutos por parte dos consumidores durante o processo
de compra podem ocasionar impactos danosos a estrutura
fisica do fruto e impossibilitar sua comercializagdo (LANA
etal. (2016).

Os danos mecénicos, além de ser um dos grandes
responsaveis pela maioria das desordens fisiologicas
observadas, possivelmente, possibilitaram  maior
susceptibilidade a diferentes tipos de patdogenos pos-
colheita. Almeida et al. (2012b) e Sousa et al. (2018)
acrescentam que, para hortaligas-fruto, como o pimentao,
ha uma interagdo muito forte entre as desordens fisiologicas
e susceptibilidade a danos mecanicos ou fitopatologicos,
devido a redugao da rigidez da epiderme.

Cenoura

A cenoura apresentou perdas percentuais estimadas em
9,35+ 0,09%. Os principais agentes foram as desordens
fisiologicas (6,47%), danos mecanicos (1,07%) e
fitopatogenos (1,79%) (Tabela 3). As perdas ocasionadas
por desordens fisiologicas aconteceram, principalmente,
pelo decréscimo da colorag@o e textura originais e por
brotamento, tornando os produtos imprestaveis para a
comercializag@o e consumo. Essas evidéncias corroboram
com Calbo (2006), o qual menciona que os danos
mecanicos ocasionam esfoladuras, rachaduras e outros
ferimentos morfologicos que aumentam a respiragao,
favorecem a infeccdo e culminam na deterioragdo
prematura da cenoura.

Cebola

De acordo com a Tabela 3, os indices de perdas
obtidas para a cebola foram de 7,31+ 0,15%, cujas injurias
fitopatologicas e desordens fisiologicas foram os principais
agentes causais.
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Physiological losses totalled 5.24%, and were likely to
be associated with phytopathological causes. According to
Brecht et al. (2007), phytopathological infectons can trigger
cellular breakdown, resulting in the liberation of enzymes
and substrates. This can cause such biochemical changes
as enzymatic darkening, the formation of unpleasant
odors, oxidation of lipids, increase of water loss and loss
of original texture.

In addition, and as noted by Almeida ef al. (2012b)
and Tofanelli ef al. (2009b), the conditions of temperature
and relative humidity in commercial establishments and
the maturation stage of onions can favor the cessation of
dormancy. Under such circumstances stored bulbs begin to
shoot, resulting in a qualitative loss of consumable material.

Mechanical losses were estimated at 0.82%. These result
mostly from friction during transportation and handling,
since the onion is usually placed into jute bags. Associated
with such damages, phytopathological contamination may
occur as secondary causes when the surface is damage
and the interior exposed. Kurtz et al. (2013) note that
friction, crushing and abrasion can break bulb dormancy,
resulting in increased respiration and subsequent physical
deterioration,so mechanical injuries and physiological
losses and linked.

Lettuce

Losses for lettuce were estimated at 6.16 + 0.15%, all
of which were physiological in origin, and associated with
wilting (Table 3). The lack of adequate air conditioning
and the bad planning of the quantity purchased probably
result in these sesitive vegetables losing water, which is
commercially undesirable. According to Cassetari (2015),
lettuce tissues are 95.80% water, and the plants should be
stored under temperature conditions of 0 to 2°C, and at
relative humidities of between 90 and 98%.

In general, it was found that having excessive quantity
on sale was the main cause of post-harvest losses for
the fruits and vegetables studied. This, when linked
with bad conditions of transport, handling, storage and
storage, culminated in alarming loss estimates, especially
considering the size of the municipalities analyzed, and the
role of these products as key sources of generated income
for the merchants involved and their families.

CONCLUSIONS

The traders interviewed have low technical knowledge
of production (90%), management (83%) and marketing
(82%) of vegetables, with a high school education as a
commonest educational level achieved (37%);

As perdas fisiologicas foram de 5,24%. E provavel que
elas também estejam associadas a causas fitopatologicas.
Segundo Brecht et al. (2007), as injurias fitopatologicas
desencadeiam a descompartimentalizagdo celular e
favorecem o contanto das enzimas e substratos, o que
ocasiona modificagdes bioquimicas, como escurecimento
enzimatico, formagdo de odores desagradaveis, oxidagdo
de lipideos, aumento da perda de agua e perda da textura
original.

Além disso, as condigdes de temperatura ¢ umidade
relativa nos estabelecimentos comerciais ¢ o estadio
de maturagdo dos bulbos podem favorecer a quebra de
dorméncia e culminar na emissdo do broto, o que resulta
em perda qualitativa do produto para consumo, conforme
mencionam Almeida et.al. (2012b) e Tofanelli et al
(2009b).

As perdas mecanicas foram estimadas em 0,82% e,
possivelmente, sdo oriundas de atritos durante o transporte
€ manuseio, pois a cebola, geralmente, é escoada em sacos
de juta. Intrinsecamente a esses danos, podem ocorrer
contaminagdes fitopatologicas como causas secundarias da
exposicao histologica interna. Kurtz et al. (2013) acrescenta
que atritos, amassamentos e esfoladuras favorecem a
superagdo da dorméncia e aumentam a respiracao e
deterioracdo, o que, portanto, associa injurias mecanicas
a perdas fisiologicas.

Alface

As perdas para alface foram estimadas em 6,16+ 0,15
%, as quais em sua totalidade foram de origem fisiologica,
associada ao murchamento (Tabela 3). O fato de os
ambientes de comercializagdo ndo possuirem climatizagio
adequada e o mau planejamento da quantidade ofertada,
possivelmente, expdem a hortali¢a a perda de agua, o que
¢ comercialmente indesejavel. De acordo com Cassetari
(2015), a alface possui 95,80% de teor de agua nos tecidos
e deve ser armazenada sob condi¢des de temperatura de 0
a 2°C e umidade relativa de 90 a 98%.

De modo geral, constatou-se que o excesso da quantidade
ofertada foi o principal causador de perdas pos-colheita
para as hortalicas estudadas. Esse fator associado as mas
condi¢des de escoamento, manuseio, acondicionamento
e armazenamento, culminou em estimativas alarmantes,
considerando-se o porte dos municipios analisados e a
importancia da fonte de renda gerada para a sobrevivéncia
dos comerciantes e familiares.

CONCLUSOES

Os comerciantes entrevistados apresentam baixo
conhecimento técnico de producdo (90%), gestdo (83%)
e comercializagdo (82%) de hortaligas, com ensino médio
completo como grau de escolaridade predominante (37%);
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Sales occur mostly in greengroceers (77%), largely with
vegetables originating in other states (89%);

For most traders (69%), income exceeds two minimum
wages per month; physiological disorders were the main
causal factor for losses. Losses, in decreasing order were:
tomato (18.38 £ 0.39%)> potato (13.82 + 0.11%)> sweet
pepper (10.13 + 0.07%)> carrot (9.35 £+ 0.09%) > onion
(7.31 £ 0.15%)> lettuce (6.16 £ 0.15%);

Due to the significant extent of these losses, there is a
need for investment in training traders in good post-harvest
practices, adequate management of the quantities offered,
and for government incentives to expand olericulture in the
Chapadinha microregion.

A comercializagdo ¢ realizada principalmente em
“verdurdes” (77%), com hortalicas oriundas de outros
estados (89%);

Para a maioria (69%), a renda esta acima de dois salarios
minimos por més;

As desordens fisiologicas foram o principal fator
causal identificado. A ordem decrescente de perdas foi:
tomate (18,38+0,39%) > batata (13,82+0,11%) > pimentdo
(10,13+0,07%) > cenoura (9,35+0,09%) > cebola (7,31+
0,15%) > alface (6,16 0,15%);

Em razdo das perdas expressivas, ha necessidade de
investimentos em capacitagdo dos comerciantes, quanto
as boas praticas pos-colheita, adequado gerenciamento da
quantidade ofertada e incentivo governamental a expansao
da olericultura na microrregido de Chapadinha.
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