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1. Background
The FSC, through its Pesticides Policy (FSC-GUI-30-001 V2-0 EN), presents its classification of “highly 

hazardous” pesticides, according to criteria, indicators and thresholds based on the standards used by inter-
national organisms. However, acknowledging the need of using products classified by FSC as HHP (‘highly 
hazardous’ pesticides) by the certificate holders and by the non-existence of alternatives both in non-chemi-
cal control and in the very availability of pesticides in the market, FSC has elaborated a document defining 
requirements and procedures to be followed by Certificate Holders (CHs) along with their respective Certifi-
cation Bodies (CBs) for requesting the derogation of active ingredients in the list of those prohibited by FSC. 

Thus, Brazilian Certificate Holders who need to use products prohibited by FSC applied for derogation 
through a joint effort in order to work on the articulations for this process within the national sphere. 
Through joint actions with the Brazilian Forest Organizations, the PCCF- Programa Cooperativo em Certificação 
Florestal [Cooperative Program in Forest Certification] was created, within the IPEF - Instituto de Pesquisas e 
Estudos Florestais [Forestry Science and Research Institute] an institute nationally and internationally renowned 
for its researches in the forest area.

Its first articulations as a cooperative program occurred in the same year the standard became effective, 
when it sought to understand the procedure to obtain the derogation FSC (FSC-PRO-01-004), decided the 
pesticides most needed in the request to be sent to FSC, and aligned itself with the certification bodies of the 
country which public consultation strategy would be adopted. 

Between 2007 and 2008, derogation requests were sent to FSC International. Requests were made se-
parately for each of the pesticides in question, fulfilling all recommendations supplied by document FSC-
-PRO-01-004 “Processing Pesticide Derogation Applications” and jointly signed by all companies affiliated 
to PCCF. 

In 2009, the FSC International approved the Brazilian derogation requests, through a document (FSC, 
2010) wherein a series of FSC recommendations was presented, such as conditionings of use of the products 
during the effectiveness of the derogation, i.e., requests that should be fulfilled by the organizations, in or-
der to remain authorized to use the pesticides in question for a 5-year period (2010-2015). Finally, in March 
2010, FSC officially issued the recommendation document in question, “Recommendations regarding Deroga-
tions to use alpha-Cypermethrin, Deltamethrin, Fenitrothion, Fipronil and Sulfluramid in FSC Certified Forests 
in Brazil”, wherein it formalized the recommendations to be fulfilled in the period of Brazilian derogation. 

In order to direct the practical implementation of such recommendations, the PCCF produced indicators 
dismembering each of the recommendations in practical actions, so as to facilitate the fulfillment of such 
demands and harmonize the actions of the Brazilian Forest Organizations which also present regional and 
technical particularities in face of the fulfillment of such recommendations.

2. Purpose
The purpose of this Final Report is to present, in a clear manner, to the interested parties and to the FSC 

International, the status of works carried out by the Brazilian Forest Organizations comprising this report to 
fulfill the recommendations of the FSC during these 5 derogation years. Additionally, the report internally 
seeks to align the practices of protection of the Brazilian forest sector, seeking to reduce discrepancies and 
socializing actions of success, thus fulfilling the role of a program of cooperative character, such as the PCCF. 
For such, we shall approach each of the indicators, explaining the practice used for its fulfillment and justi-
fying the recommendations which demands may be understood as fully fulfilled by the derogation holders. 

3. Scope of Derogation
Derogation granted to the Brazilian Forest Organizations allows them to use pesticides ranked by FSC as 

highly hazardous. In order to control leaf-cutting ants of the Atta spp. and Acromyrmex spp. genera, the dero-
gation authorizes the use of deltamethrin, fenitrothion, fipronil and sulfluramid in certified forests in Brazil.

The derogation request was submitted by the following certification bodies performing in the country: 
SCS - Scientific Certification Systems, SGS System & Service Certification e SmartWood – Imaflora.

Table 01 below contemplates all Organizations with approved derogation, its respective certification codes 
and certifation bodies responsible for the process. It should be stressed that all those Organizations partici-
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pated in the construction of this report, whether supplying information on its practices, participating in the 
alignment Workshops or sharing bibliographic content. 

Table 01. List of Forest Organizations with approved derogations, which are part of the Brazilian Derogation 
Group of this Final Report. Sulfluramid, Fenitrothion, Deltamethrin (dust formulation) and Fipronil (gra-
nular bait) Derogations.

FSC Certificate Holder Certificate Number
A.W. Faber-Castell S/A SCS-FM/COC-00081P
Adami S/A - Madeiras RA-FM/COC-002665
Agro Florestal Aliança Ltda RA-FM/COC-007149
Agroflorestal Campo Alto S/A SCS-FM/COC-00135P
Amata - Unidade de Florestas Nativas Plantadas SW-FM/COC-004802
APE1 - Plantio de Floresta Exótica S.A RA-FM/COC-007185
AMCEL - Amapá Florestal e Celulose Ltda SCS-FM/COC-00114P
Arauco Florestal Arapoti S/A RA-FM/COC-004511
Arauco Forest Brasil S/A RA-FM/COC-001059
Arauco Forest Brasil S/A SCS-FM/COC-004640
Araupel S/A  RA-FM/COC-000180
ArcelorMittal BioEnergia Ltda BV-FM/COC-151841
ArcelorMittal BioFlorestas Ltda BV-FM/COC-019934
Aspex - Associação dos Produtores de Eucalipto do Extremo Sul da Bahia - G1 RA-FM/COC-005688
Aspex - Associação dos Produtores de Eucalipto do Extremo Sul da Bahia - G2 RA-FM/COC-006050
Aspex - Associação dos Produtores de Eucalipto do Extremo Sul da Bahia - G3 RA-FM/COC-006119
Barra do Cravari Agroflorestal S/A CU-FM/COC 813512
Brasilwood Reflorestamento S/A SCS-FM/COC-005076
Braslumber Indústria de Molduras Ltda SCS-FM/COC-004689
Cáceres Florestal S/A SCS-FM/COC-00091P
Caravelas Florestal S/A RA-FM/COC-006860
Celulose Irani S/A RA-FM/COC-003156
Cenibra – Celulose Nipo Brasileira S/A BV-FM/COC-009042
CMPC Celulose Riograndense Ltda RA-FM/COC-006022
Copener Florestal Ltda BV-FM/COC-127348
Corus Agroflorestal S/A RA-FM/COC-007077
Duratex Florestal Ltda SCS-FM/COC-004774
Duratex Florestal Ltda SCS-FM/COC-00029P
Eldorado Brasil Celulose S/A SCS-FM/COC-004408
Farm and Forest Management Services BV-FM/COC-111594
Fibria Celulose S/A - Unidade Jacareí RA-FM/COC-005082
Fibria MS Celulose Sul Mato-Grossense Ltda RA-FM/COC-005083
Fibria Celulose S/A Unidade Aracruz  RA-FM/COC-006092
Florestal Alvorada Florestamento e Reflorestamento Ltda SCS-FM/COC-00150P
Florestal Gateados Ltda  SCS-FM/COC-00126P
Florestal Mostardas Ltda CU-FM/COC 830198
Florestal Rio Marombas Ltda RA-FM/COC-003580
Florestal Vale do Corisco Ltda SCS-FM/COC-00038P
Florestas do Sul Agroflorestal Ltda RA-FM/COC-006829
Floresteca S/A RA-FM/COC-005657
Flosul Industria e Comercio de Madeiras Ltda SW-FM/COC-000087
GFLOR - Grupo Florestar SCS-FM/COC-004735
Grupo Lafer e Lageado Candidate
Habitasul Florestal S/A RA-FM/COC-006867
Iguaçu celulose, papel S/A SCS-FM/COC-00161P
Industria de Compensados Guararapes Ltda SCS-FM/COC-005239
International Paper do Brasil BV-FM/COC-002977
Jari Celulose, Papel e Embalagens S/A SCS-FM/COC-00077P
Juliana Florestal Ltda RA-FM/COC-000130
Klabin S/A (Unidade Angatuba) RA-FM/COC-004548
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FSC Certificate Holder Certificate Number
Klabin S/A (Unidade Florestal Paraná) RA-FM/COC-000038
Klabin S/A – Unidade Florestal Santa Catarina RA-FM/COC-001301
Laminados AB Ltda  RA-FM/COC-006076
Lwarcel Celulose Ltda SCS-FM/COC-00093P
Madepar Indústria e Comércio de Madeiras Ltda SCS-FM/COC-00048P
Márcio Roberto Couto (dba Grupo de Certificação Florestal III) SCS-FM/COC-00160G
Masisa Brasil Empreendimentos Florestais Ltda RA-FM/COC-001531
Melhoramentos Florestal Ltda SCS-FM/COC-00138P
Moinhos de Trigo Indígena S/A RA-FM/COC-001808
Novo Prisma Agro-Florestal Ltda SCS-FM/COC-00040P
Plantar S/A Reflorestamentos SCS-FM/COC-00057P
Plantar Siderúrgica S/A SCS-FM/COC-005078
Pradaria Agroflorestal Ltda RA-FM/COC-007229
R.A. Nederlof & Cia CU-FM/COC 819559
Raul Mario Speltz SCS-FM/COC-004750
Reflorestadora Monte Carlo Candidate
Reflorestadora Sincol Ltda SCS-FM/COC-004671
Remasa Reflorestadora Ltda SCS-FM/COC-00132P
Renova Floresta Ltda SCS-FM/COC-005364
RIMA Industrial S/A RA-FMCOC-00
Florestal Segundo Planalto Ltda. SCS-FM/COC-005095
Robélia Bastos Almeida Barbosa (dba Grupo de Certificação Florestal V) SCS-FM/COC-004278
Robélia Bastos Almeida Barbosa (Grupo de Certificação Florestal IX - Suzano - BA) RA-FM/COC-007012 
Robélia Bastos Almeida Barbosa (Grupo de Certificação Florestal SLIMF I - Suzano - BA) RA-FM/COC-006943
2 Tree Consultoria e Meio Ambiente Ltda. - ME RA-FM/COC-007023
Sed’la Rosalina Nunes Santana (Grupo de Certificação Florestal IV) SCS-FM/COC-004195
Sed’la Rosalina Nunes Santana (dba Grupo de Certificação Florestal II) SCS-FM/COC-00159G
SETA S/A Extrativa Tanino de Acácia RA-FM/COC-001274
Sguario Florestal S/A SCS-FM/COC-005354
Suzano Papel e Celulose S/A SCS-FM/COC-00076P
Suzano Papel e Celulose S/A - Unidade Mucuri RA-FM/COC-001377
Suzano Papel e Celulose, UNF-Maranhão SCS-FM/COC-004725
Tanagro S/A BV-FM/COC 013662
Temasa Indústria de Móveis Ltda  RA-FM/COC-005241
Timber Capital do Brasil Consultoria e Participações Ltda RA-FM/COC-005232
TTG Brasil Investimentos Florestais Ltda BV-FM-023432
TTG Brasil Investimentos Florestais Ltda BV-FM-024568
Vale Florestar S/A SCS-FM/COC-005000
Veracel Celulose S/A  RA-FM/COC-006066

4. Demonstration of the need for leaf-cutting ants control in Brazil
Leaf-cutting ants are known as saúva and quenquéns, considering their two main genera in Brazil, Atta and 

Acromyrmex, respectively. They are characterized by climbing plants and cutting leaves, flowers, sprouts and 
other parts, dragging them to the underground of the ant nests, wherein there is the headquarters of the co-
lony of such insects, with high activity and organization, and where they prepare plants in order to provide 
the growth of certain fungi inside the ant nests (JACCOUD, 2000).  

In this sense, these two genera are among the most important pests of the Brazilian agricultural and forest 
sectors, once they attack throughout the year and in the whole country.

4.1. Leaf-cutting ants: Biology
Ants and other important social insects, such as bees and wasps form colonies through the cooperation 

among its members, which organize themselves around one or few fertile females called queens. Regardless 
of what is the standard of each individual, the whole population is born from eggs put by the queens. 
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The social composition of a colony contains:

•	 Eggs, larvae and pupae: Young or immature form of leaf-cutting ants;

•	 Gardener and leaf-cutting workers: Gardeners are those involved in cultivating the fungi garden and in the 
care with the queen, eggs, larvae and pupae. And leaf-cutting workers are those which cut, transport and 
perform the initial care of plants, excavation of nests and other activities;

•	 Soldier workers: Take care, mainly, of ant nests defense;

•	 Queen: Single reproducing female since the creation of the ant nests until her death. Controls not only the 
quantity of soldiers, workers and winged ants, but also the work pace of the colony in each season. Her 
death determines the extinguishment of the nest;

•	 New queens and winged males: In adult colonies, every year, large and winged ants are born, before the 
rainy season, which, in the first rainy period, leave the ant nests in flocks, and never return, seeking to mate 
and found new colonies. Makes, called bitus, die right after the mating season. 

Jaccoud (2000) stresses that leaf-cutting ants are not really vegetarian, for they do not eat leaves and other 
materials after cutting, but actually, feed off, preferably, fungi that grow on leaves treated inside the ant nests. 
The reason why those ants are so concerning for those who cultivate plants is because, among all types of 
ants, it seems that only saúvas and quenquéns cut green plants to cultivate, in their nest, the fungi.

4.2. Occurrence
Leaf-cutting ants occur only in Americas, and occupy from Argentina to Southern USA, concentrating in 

the tropics. Among more than one thousand species of ants existing in Brazil, saúvas and quenquéns total, 
together, approximately 40 species, considered native species in the country. 

According to Gonçalves (1961; 1967) there are in Brazil 20 species and nine subspecies of the Acromyrmex 
genus, and according to Zanetti et al. (2005), ten species and three subspecies of Atta. Also, according to the 
same author, among leaf-cutting ants found in Brazil, only five species of saúva and nine of quenquém are 
important under the economic point of view (Table 2).

Table 2. Geographic distribution of species of leaf-cutting trees of the Atta and Acromyrmex genera in Brazil.

Species Common Name Geographic distribution (Brazilian States)
Acromyrmex aspersus Quenquém-rajada SP, BA, ES, RJ, MT, PR, SC, RS

Acromyrmex coronatus Quenquém-de-árvore SP, PR, CE, BA, ES, MG, RJ, MT,
GO, SC, MS

Acromyrmex heyeri Formiga-de-monte-vermelha PR, SC, RS, SP
Acromyrmex landolti balzani Boca-de-cisco SP, MG, SC, GO, MS
Acromyrmex landolti fracticornis Boca-de-cisco AM, PA, RO
Acromyrmex landolti landolti Boca-de-cisco AM, PA, RO

Acromyrmex laticeps Quenquém-campeira SP, AM, PA, MA, MG, MT, GO,
RO, BA, SC

Acromyrmex Níger Quenquém SC, SP, CE, MG, RJ, ES, PR
Acromyrmex octospinosus Quenquém-da-amazônia AM, PA, RO

Acromyrmex rugosus Formiga-mulatinha MS, RS, SP, PA, MA, PI, CE, RN,
PB, PE, SE, BA, MG, MT, GO

Acromyrmex striatus Formiga-de-rodeio SC, RS
Acromyrmex subterraneus 
molestans Quenquém-capixaba CE, MG, ES, SP, BA, RJ

Acromyrmex subterraneus
subterraneus Quenquém-mineira SP, AM, CE, RN, MG, RJ, MT,

PR, SC, RS
Atta bisphaerica Saúva-mata-pasto SP, RJ, MG, ES, MT
Atta capiguara Saúva-parda SP, MT, MG

Atta cephalotes Saúva-da-mata AM, RO, RR, PA, AP, MA,
PE, BA

Atta laevigata Cabeça-de-vidro SP, AM, RR, PA, MA, CE, PE,
AL, BA, MG, RJ, MT, ES, GO, PR
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Species Common Name Geographic distribution (Brazilian States)
Atta sexdens piriventris Saúva-limão-sulina SP, PR, SC, RS
Atta sexdens rubropilosa Saúva-limão SP, MG, ES, RJ, MT, GO, PR

Atta sexdens sexdens Saúva-limão-do-norte
AM, AC, RO, RR, PA, AP, MT,
GO, MA, PI, CE, RN, PB, PE, AL,
SE, BA, MG

Atta vollenweideri Saúva RS, MS

Species of the genera Atta Fabricius, 1804 (saúvas) and Acromyrmex Mayr, 1865 (quenquéns), the most 
varied of the Attini tribe, may be found between latitude 32o N and 33o S (Atta) and between latitude 34o 
N and 41o S (Acromyrmex) (DELABIE et al., 2011) in various types of vegetation, such as tropical, subtropi-
cal, equatorial moist and dry rainforests, cerrados, deserts, caatingas, sandbanks and pampas (MEHDIABADI; 
SCHULTZ, 2009). Therefore, one may state that the species of those two genera predominate in the Brazilian 
territory, once they are present in practically all biomes occurring in the country.

4.3. Damages
When insects feed off plants, the plants may no longer have the same production as others not attacked 

by insects. That action of insects, followed by a reduction in the production of plants is called injury, and 
that reduction caused by injury is called loss or damage. When one measures the loss in monetary terms, 
an economic damage is determined, and when this damage becomes significant, it is said that the inset has 
become a pest (Figure 1).

Figure 1. Illustration in the insect-plant relation, characterizing the concept of pest. Source: Adapted from 
Zanetti, 2011.

Leaf-cutting ants are the main pests in Brazilian reforesting (ANJOS et al, 1993), which explains studies on 
their biology (DELLA LUCIA; ARAUJO, 1993; FORTI et al. 2000; GRANDEZA et al. 1999), sampling methods 
(CALDEIRA, 2002; SOSSAI, 2001; ZANUNCIO et al., 2004), chemical control (ALVES et al., 1997; CAMAR-
GO et al., 1997; CRUZ et al., 2000; 1996; LARANJEIRO; ZANUNCIO, 1995;  ZANUNCIO et al., 1992; 1996; 
1997; 1999), control costs (ALIPIO, 1989; REZENDE et al., 1983; VILELA, 1986; ZANETTI et al., 1999), and 
the effects of environmental factors on the population density (ZANETTI et al., 2000a) of that pest in refo-
resting areas in Brazil.

Damages of those pests are enormous and bring losses in large and small plantations, vegetable and fruit 
cultures, pastures, etc., which is evidenced by the large amount of publications and studies on such dama-
ges. In this sense, studies have already demonstrated the dimension of problems with leaf-cutting ants, such 
as Naccarata (1983), which states that five nests of saúvas per hectare in plantings of Pinus reduce 14% in 
the wood volume, while Freitas (1988) presented data for the species Eucalyptus grandis, wherein, in case of 
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defoliation of 100% of the trees, there is a reduction in the annual wood increment of approximately 80%. 
Mendes Filho (1979) also states that Eucalyptus trees, when totally defoliated three consecutive times, may 
be led to death.

A nest of saúva (genus Atta) may contain up to 10 million ants, which are capable of cutting one ton of 
green leaves per year. Estimations of losses in Pinus and Eucalyptus cultures may approach ‘4%, considering 
the density of 4 colonies/ha. Based on this information, studies already demonstrated that one colony of leaf-
-cutting ants, over 3 years (adult), consumes the equivalent to the loss of 86 Eucalyptus trees (MENDES FILHO, 
1979). On his turn, Oliveira (1996) states that Eucalyptus grandis trees, if completely defoliated, at the age of 
6 months, may present losses of up to 13% in the volumetric production of wood, at the end of seven years.

Souza et al. (2011) also highlight that the injuries of saúvas have a negative influence on the growth of trees 
in diameter, and, as a consequence, the production, through defoliation, to the extend nests grow in size. 
This work verified that leaf-cutting ants may reduce the wood productivity between 0.04 and 0.13 m3.ha-1, 
for every m2 of loose earth of sauveiro in Eucalyptus plantation areas in conditions of biome of ombrophilous 
semidecidual stational forests, decidual stational forests and open ombrophilous forests (Law No. 11.428, 
2006) (BRASIL, 2006), which results in a loss of production from 13.4 to 39.2 m3.ha-1 of wood. While in Cer-
rado regions, the level of damage with loose sauveiro earth areas may reach losses from 7.02 to 34.86 m2.ha-1 
(ZANETTI et al., 2003). 

Forti and Pretto (1999) also stated that a colony of adult leaf-cutting ants consumes approximately one 
ton of fresh vegetal matter per year. Thus, it was defined that 86 Eucalyptus trees and 161 Pinus trees are ne-
cessary for the supply of one ant nests, for one year, in the amount of one ton of fresh leaves. Considering 
an average of 04 adult ant nests (03 years) per hectare, it was estimated that the consumption of 04 tons of 
leaves correspond to 344 Eucalyptus trees and 644 Pinus trees. Such damages correspond to losses from 14 to 
14.5% trees per hectare (BOARETTO; FORTI, 1997; FORTI; BOARETTO, 1997). 

In this sense, given the importance of leaf-cutting ants in reforestation areas, over 75% of the costs and 
time are employed dedicated to the management of such pests in forests and approximately 30% of expenses 
with culture until the end of the cycle (FORTI; PRETTO, 1999). Studies such as these allow one to state that 
the increase of the total area of saúva nests reduces the wood volume of Eucalyptus, proportionally to the 
forest’s productive potential.

Considering that the area of forests planted in Brazil totals 6.6 million hectares (ABRAF, 2013) and that 
the potential impact of attach can reach 344 trees per hectares (FORTI; BOARETTO, 1997), the annual esti-
mate of damage per attack of that pest may exceed USD 8 billion in potential annual losses in forests planted 
in the country due to damages to ants, according to table 03 below. A negative correlation between wood 
production and the density of colonies of leaf-cutting ants is expected, for the defoliation caused by that pest 
reduces the growth of the plant (ZANETTI et al., 2003). 

Table 3. Calculation of the estimate of economic damage with the attack of leaf-cutting ants in forest plan-
tations.

Potential Impact1 344 trees / hectare
Average Density of trees 1300 trees / ha (6 to 9m2 / ha)
% Wood Lost 25% (344 / 1300)
Productivity per hectare per year 40 m3.ha-1 / year
Wood loss per year 10 m3.ha-1 / year (40 x 25%)
Value of m3 of wood2 R$ 40,00 / m3 (Brazilian currency) ≈ US$ 18,18
Annual Prejudice Wood R$ 400,00.ha-1 / year (40 x 10) ≈ US$ 181,81
Average of a Plantation Forest cycle 7 years
Losses during one cycle R$ 2.800,00 (400 x 7) – Brazilian currency ≈   US$ 1272,72
Quantity of forest planted in the country (2013)3 6.6 million ha
Potential annual loss in forests planted in the 
country with ants damage

US$ 8.4 billion4 (BRL2800.00 x 6.6 ≈ BRL18.5 billion)

1Boaretto and Forti, 1997.
2CIF (Centro de Inteligência em Floresta) – Planted wood quotation – Eucalyptus for Short  Log (15 to 30cm) 
– reference 10/2013. Available at: < http://www.ciflorestas.com.br/cotacoes.php >.
3ABRAF, 2013 
4US Dollar quotation: BRL2.20. Quotation on July 30th, 2014.



IPEF Technical Documents, v.4, n.4, p.1-37, feb. 2016

9

Derogation for the use of Deltamethrin, Fenitrothion, Fipronil and Sulfluramid in FSC® certified forests in Brazil

In face of the scenario of significant damages to forest plantations, since 1960, a significant volume of re-
search has developed around knowledge on the pest, information on its damage to cultures and control with 
mechanical, cultural, biological and chemical methods. (BOARETTO; FORTI, 1997; GONÇALVES, 1961; 
1967; DIEHL-FLEIG et al., 1993; HÖLLDOBLER; WILSON, 1990; KERMARREC et al., 1986; LAUMOND, 
1979; MARICONI, 1981; SPECHT et al., 1994; ZANUNCIO et al., 1995). The use of resistant plants, toxic 
plant extracts and biological control, through the management of predators, parasitoids and microorga-
nisms presented unsatisfactory and inconsistent results, and did not offer any indication of any technical, 
economic or operational feasibility, as it shall be treated in the following items, on the fulfillment of the 
recommendations of the FSC derogations. Thus, currently in forest organizations, the use of insecticide baits 
for the control of leaf-cutting ants is close to 100% of their areas, becoming the most relevant product for an 
appropriate management.

4.4. Leaf-cutting ants monitoring 
Leaf-cutting ants monitoring is a system comprehending various activities of the integrated pest manage-

ment, seeking to ground and make more effective and efficient the control of ants, identifying where, in fact, 
it is necessary to use the control, thus reducing the quantity of controlled area, which, as a consequence, shall 
aid and impact on the reduction of the use of pesticides to a minimum plateau through time. Such plateau 
shall be defined and may be changed due to the history and evolution of infestation in each area upon re-
peating such survey in semiannual, annual or bi-annual periods, as needed (JACCOUD, 2000). Monitoring 
must allow the adaptation to the integrated control strategies, through two analyses:

•	 Costs and results of the control methods used in the latest years, in each infested area;

•	 Any tendency to balance, increase, reduction or other changes in infestation.

SIMPLIFIED SCHEME:  ANNUAL SAMPLING LEAF-CUTTING ANTS IN BRAZIL

Figure 2. Simplified scheme of leaf-cutting ants monitoring used in Brazil.
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In Figure 02, we note, in a simplified manner, the methodology used in the monitoring of leaf-cutting 
ants. The first step is the systematic sampling of the area, quantifying the intensity of infestation, as well as 
where the ant nests are located. Information collected by sampling is fundamentally important, for it shall 
base the decision-making system, according to the level of damage established for that region. Should the 
decision be not control, no intervention is made in the area, which is sampled again in the following year. 
Should it be decided for control, information on infestation of the area is considered for the determination 
of the best way of controlling it, and, after choosing the method, control is performed. The quality of the 
control operation is determined indirectly, once controlled areas are sampled in the following year, which 
provides a comparison between the current and past status, thus allowing one to measure the efficiency of 
the operation.

Zanetti (2011) states that integrated management programs of leaf-cutting ants in forests cultivated in 
Brazil were developed in the early 1990’s, with the purpose of reducing the cost of control and application 
of insecticides in the environment, fulfilling the main demands of the forest certification processes. Such 
programs are grounded on the monitoring of such pests in time, which allows: Analyzing the interactions be-
tween population of ants and forest production (ZANETTI et al., 2000a), streamlining the decision-making 
levels; assessing the efficacy of control tactics, maintenance of native vegetation ranges around cultivation 
(ZANETTI et al., 2000b), the maintenance of a diversified sub-woods and landscape management; assessing 
the quality of curative control operations (REIS, 2009), selecting the chemical control methods; estimating 
production losses (ZANETTI et al., 2003); prognosing risks for each control intensity, among other aspects, 
consisting in an important instrument of planning and management (ZANETTI et al., 2008).

In this sense, monitoring of leaf-cutting ants is within this context and may be executed through various 
methods, and the adequate choice of each of them depends fundamentally on a clear definition of their go-
als, among which are: Indication of the ideal moment for intervention against ants; selection of the method 
or methods to be adopted; optimization of resources in each method; formation of a database for the gene-
ration of a control schedule, and, finally, the operation efficacy assessment (LARANJEIRO, 1994).

Monitoring of these pests in cultivated forests is executed according to the sampling plans in populations 
of such insects in said areas. The plans use different methods, like: Worst focus (ANJOS et al., 1993), fixed-
-size sections (CALDEIRA, 2002; OLIVEIRA et al., 1993; REIS; ZANETTI, 2005), transects (CALDEIRA, 2002; 
ZANUNCIO et al., 2004; SOSSAI et al., 2005; REIS et al., 2005), quadrants (REIS et al., 2007) and/or sequen-
tial (MENDONÇA, 2008).

In general, sampling plans of such insects made in the plantations, use, mainly, sections and transects in 
bands (ZANETTI, 2007a). In the technique of transects use, a visual assessment is made of the occurrence 
of ant colonies and its damages in an already predetermined area of the forest, seeking to characterize the 
focuses so as to perceive that wherein the situation is more serious (CANTARELLI, 2006). Thus, through a 
parameter considered in economic damage level, the intervention in the area is determined or not (ANJOS 
et al., 1993). 

Frequent and continued samplings, characterizing monitoring per se, produce important information for 
the management of leaf-cutting ants, allowing one to reduce the control cost between 30 and 40% compared 
to non-monitored systems. (ZANETTI, 2011).

5. Regulation of pesticides in Brazil
Regulation and registration of a chemical for use in agriculture goes through a rigorous process in Brazil. 

Basically, the registration plea for a new product goes through a detailed analysis of three official agencies in 
the country: 

•	 MAPA (Ministério da Agricultura, Pecuária e Abastecimento [Ministry of Agriculture, Livestock and Food 
Supply]): Responsible for the Assessment of Agronomic Efficacy and Applicant (of request) - Annex 1: 
Normative Instruction No. 36, MAPA/2009;

•	 ANVISA (Agência Nacional de Vigilância Sanitária [Brazilian Health Surveillance Agency]): Assesses toxi-
cological ranking – Annex 2: Directive No. 03, MS/1992;

•	 IBAMA (Instituto Brasileiro do Meio Ambiente e Recursos Naturais Renováveis [Brazilian Institute of En-
vironment and Renewable Natural Resources]): Responsible for the Environmental Hazard Assessment – 
Annex 3: Directive No. 84, Ibama/1996.
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A company (applicant) desiring to have activities with chemical molecules for the development of pes-
ticides must initiate the procedure through the Temporary Special Registration (RET) plea, destined to at-
tributing the right of using a pesticide, component or similar substance for specific purposes in research and 
experimenting for a three-year period, renewable for an equal term. The RET allows the import/manufacture/
formulation/use of specific quantities of active ingredients to be used in research and studies, performed in 
Brazil, for the generation of necessary data for composition of the Technical Reports, which, on its turn, are 
necessary to be filed with each body in the plea of definitive registration and, as a consequence, may be re-
quested only by a chemical company (Decree No. 4.074/02).

In this sense, the process for the registration of a new product is rigorous and demands time and cost, 
once it goes through various analyses and through various official agencies in the country, as presented in 
figure 3 below. After the performance of the experimental assays, according to RET determination, and as-
sessment of such products by independent audits, they are validated by governmental agencies and only 
then receive definitive registration, which allows the beginning of production and marketing of the product 
(ANDEF, 2014).

Figure 03. Flowchart of the Pesticides Registration Process in Brazil. Adapted from Inácio (2013).

In addition to the complex registration process for experimenting and research of new products, the con-
sumption of pesticides by the forest sector in the country is small compared to other sectors of the agribusi-
ness. Data of the Sindicato Nacional da Indústria de Produtos para Defesa Vegetal [National Union of the Indus-
try of Products for Vegetal Defense] (SINDIVEG) confirm that between 2011 and 2013, the consumption of 
insecticides and fungicides in reforestations in the country was less than 1%, compared to other cultures of 
the agribusiness, such as soy, cotton, pasture, corn, sugar cane, among others (Table 04).
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Table 4. Determination of consumption/sale of pesticides in Brazil by agricultural* cultures between 2011 
and 2013.

Pesticides
Fungicides - Leaf Application Insecticide

Quantity (Ton) Quantity (Ton)
Commercial Product Commercial Product

Sector - Consumption 2011 2012 2013 2011 2012 2013
Reforestation 14 1 10 23 56 66
Total (consumer in Brazil in agriculture)* 105.918 93.132 98.361 130.362 161.819 220.569

 
Total Consumption Of Forestry 

Sector (%)
Total Consumption Of Forestry 

Sector (%)
 0,013 0,001 0,010 0,018 0,035 0,03

Source: Adapted from SINDIVEG, 2014. Institutional communication. Contact and data survey in August 2014. 

*Cultures considered in survey: Cotton, garlic, peanuts, rice, banana, potato, coffee, sugarcane, onion, citrus, beans, floriculture, to-
bacco, horticulture, apple, melon/watermelon, corn, pasture, reforestation, soy, tomato, wheat/oat/rye/barley, grape, stored grains 
and others.

Once the reforestation does not represent an expressive consumption of pesticides in the Brazilian agri-
cultural sector, at times, there is no interest by chemical companies in developing new products destined to 
forest diseases and pests, alternative to the ones already existing. Thus, alternatives to the products already in 
the market and proven to be effective on controlling ants have not yet been developed by the industries of 
the genre, and, therefore, the forest organizations in the country still have as alternative the use of pesticides, 
such as products with sulfluramid and fipronil.

It should also be highlighted that products currently registered in the market for controlling ants went 
through this rigorous process of registration in the country and, as a consequence, were analyzed through an 
environmental risk assessment, upon the process in the Ibama, which considers in its Environmental Hazard 
Assessment, the physical-chemical data, toxicity in various trophic levels and the behavior of the pesticide/
component in the environment. Additionally, this body uses parameters of reference in the classification of 
the Environmental Hazard Potential (PPA), data of the EPA (US Environmental Protection Agency), OECD 
(Organization for Economic Cooperation and Development) and FAO (Food and Agriculture Organization 
of the United Nations). 

In this sense, the environmental risk of a potential new phytosanitary product is assessed due to the results 
of the assessment and experience of its toxicity in interaction with its exposure to the different components 
of the environment. And, on its turn, toxicity is estimated as a result of various laboratory assays standardized 
for detection of the susceptibility of test organisms and the exposure is contextual for each culture, location, 
mode of application, formulation and technological level used.

6. Fulfillment of the FSC recommendations by the Brazilian Forest Sector
6.1. Recommendations to be followed during the derogation period

On pages 6 and 7 of document “Recommendations regarding Derogations to use alpha-Cypermethrin, 
Deltamethrin, Fenitrothion, Fipronil and Sulfluramid in FSC Certified Forests in Brazil”, FSC presented the 
recommendations to be developed during the 05 (five) years of the Derogation approved for the following 
pesticides: Deltamethrin, Fenitrothion, Fipronil and Sulfluramid in leaf-cutting ants control. These recom-
mendations are explained in item A of the document above, to be fulfilled within the term of effectiveness of 
the Derogation, by the Brazilian forest organizations within their respective Derogation Processes approved 
by the FSC (Table 1). In sequence, information is presented on the development of each recommendation 
made by the FSC during the approved derogation process, by forest organizations comprising this Report, 
according to Table 01 hereof. 

A 1.1: Identifying leaf-cutting ant species

Native leaf-cutting ants in the Brazilian territory comprehend two genera: Atta and Acromyrmex, popularly kno-
wn as saúvas and quenquéns, respectively. According to Boaretto and Forti (1997), in planted Pinus and Eucalyptus 
forests, leaf-cutting ants stand out as the main pests, causing serious losses in all phases of forest planting. 
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The identification of leaf-cutting ants that attack dicotyledonous in species level is unnecessary for che-
mical control, once species of the same genus have similar behavior regarding the active ingredient and 
application methods. Therefore, identifying only the two genera Acromyrmex (quenquéns) and Atta (saúvas) is 
enough for an effective control. 

Thus, seeking that identification, organizations adopt three methods: Qualification of their employees for 
identification in level of genus and/or species, providing bibliography or, in cases wherein it is necessary to 
identify any specie/genus not yet identified by their technical team or by the literature available, the company 
had contact with an expert. 

Identification through bibliography and training of those involved in pest management are actions that 
work side-by-side. Among the bibliographies used for identification of the organizations, there are illustrati-
ve practical manuals, such as, for instance, those of authors Forti 

and Pretto (1999); Sartório, et al. (2004) and Wilcken et al. (2003) in addition to trainings internally 
offered by each company.

Synthesis

Once the distribution of the ants species is something unchangeable in the short time interval, and con-
sidering the annual maintenance audits and the follow-up of the companies in the identification of species 
occurring in its areas, which reveal practically constant, it is reasonably prudent to consider that the demands 
of this recommendation are totally fulfilled, and that the efforts may be redirected to the development of 
other recommendations. It should be highlighted that the closure of this recommendation does not mean 
that the company shall abstain if noted in its monitorings that a new unidentified species is occurred in its 
plantations.

A 1.2: Defining damage level

Leaf-cutting ants are acknowledged as the main pest in reforestations in Brazil, due to various characteris-
tics such as the large number of colonies per area, the large number of ants per colony, their high voracity, 
the constant permanence, hard control and broad geographic distribution. In addition to being present 
throughout the national territory, they occur from the South of the United States of America to the center of 
Argentina (COSTA et al., 2008). 

Losses caused by those insects in Brazil have led companies of the sector to invest financial and scientific 
resources with the purpose of minimizing damages caused to reforestations (BURATTO et al, 2012). 

However, Anjos et al. (1993) state that the occurrence of insects shall only be considered inconvenient 
when they cause losses to the forest, which brings the concept of economic damage level which, according to 
Pedigo (1989), is defined as the lesser quantity of insects, or the lesser population density, capable of causing 
economically significant damages. Thus, it is necessary to know the consequences of the attack of pests, and 
the economic damage level for the correct application of the Integrated Pests Management (IPM) and for the 
maintenance of populations or groups of pests, below the levels causing economic damages, pursuant to the 
principles of environmental quality preservation (KOGAN, 1998).

In this sense, studies have been carried out in the attempt of listing the attack levels, and, as a consequen-
ce, defoliation in wood volume losses. Estimates of damages caused by leaf-cutting ants are not simple to 
generalize, for various variables influence it, such as ant species, number and size of ant nests, availability 
of other vegetal materials, environmental factors, among others (COSTA et al., 2008). It is known that the 
decision-making of the control of an area is made through the economic analysis of the culture and of the 
cost-benefit ratio of pest control, for definition of the pest’s economic damage level (WILCKEN, 2011). 

The work of Boaretto and Forti (1997) evidences the difficulty in establishing economic damage levels 
for leaf-cutting ants, once the population growth of the ant nests has a different dynamic compared to other 
non-social insects. From its foundation, the ant nests grows in significant levels every year, which allows one 
to state that it shall reach the economic level set forth, whatever it is, if not controlled.

As a consequence, the level of damage, at times, is inserted in the company’s monitoring system itself, 
which, through its surveys, aid in the definition of the best strategies for controlling pests. Considering the 
characteristics of permanence of these pests, already mentioned above, the control of ants is constant, once 
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the foundation of new colonies is repeated every year, and, as a consequence, reinfestation of a previously 
controlled area. That is, the attention and leaf-cutting ants control will always exist in forest plantings in 
tropical regions, however, with the constant monitoring, the maintenance in the quantity and frequency of 
use of products, considering the cycle of the ant nests in and out of forest planting, makes the control more 
efficient.  

Synthesis

Since the determination of the level of damage is inserted in the proper monitoring system of the com-
pany and considering the characteristics of permanence of the pest, the control is needed constantly, i.e., 
attention and combating leaf-cutting ants will always exist in forest plantations that are present in tropical 
regions like Brazil. On the other hand, the present ongoing monitoring forest companies allows more effi-
cient use of pesticides and only when needed to combat this forest pest.

A 1.3: Defining Critical Density of Nests
A 1.4: Monitoring Nests Distribution
A 1.5: Locating Infested Areas with Critical Density

For a grounded decision on leaf-cutting ant control, it is necessary to know data such as the level of dama-
ge in the area, the density of nests considered critical and location of areas with that density. For that, forest 
producers adopt leaf-cutting ants monitoring systems, which supply diagnoses on populations of the pest 
per plot (OLIVEIRA, et al 1993). The use of those systems allows economic and ecologic advantages, for it 
allows the reduction of the control cost and optimization of the application of insecticides in the environ-
ment (ZANETTI, et al. 1999). 

Through monitoring, one seeks to: Indicate the optimum moment of intervention; optimize the resources 
involved; select the ideal method for each occasion (equipment, labor and material); form a database for 
automatic generation of a control program; assess the operation efficiency, as well as the need of carrying out 
a new intervention. (LARANJEIRO & LOUZADA, 2000).

Additionally, throughout these years, forest organizations developed proper monitoring systems, se-
eking to quantify the losses through models adequate to their variables, such as: Technical-operational parti-
cularities of each company, environmental conditions, methods applied to each silviculture phase (areas of 
implementation and maintenance areas), classes of infestation and genus of ants particularities occurring, 
and thus, to be possible to specify the decision-making for each Forest Management Unit (FMU) or region. 

Examples of monitoring procedures are: Identification of defoliation in coppices, sampling in nests, no-
tice of the edges of the plots and consumption of baits of the previous year as the indicator of priority areas. 

However, it is worth stressing that up to the 1st year of implementation, the presence of ants is not ad-
mitted in the area, due to the large damage one attack of these pests may cause to the reforestation in this 
initial period. Matrangolo et al. (2010) verified the effect of total defoliation made after the planting and 
throughout the first year of cultivation on the growth of Eucalyptus grandis, from implementation to cutting 
in forest stands, through monitoring of the diameter, height and volume of plants. As result, it was verified 
that there was a reduction in growth in diameter and height. When only one defoliation was performed, the 
work showed a reduction of 18.9% in the growth in diameter and 12% in the growth in height, compared to 
treatment without defoliation. 

Furthermore, the drop in production and income is marked according to the frequency of defoliation 
and, in this sense, the maintenance of areas that have undergone total defoliation in the initial phase of 
planting may become an economic unviable measure.

Thus, the silviculture phase which attack is more intense, and therefore control is a priority, are new plan-
tings. In this phase, organizations in general proceed to the assessments to quantify the survival of these 
new plantings in face of the attacks of leaf-cutting ants, thus identifying the need of including plots in the 
planning of ant control of the FMU. 

One important point of highlight is on the concept of critical density of nests. Such damage must not be 
interpreted as that from which there is an economic damage in the moment, but, with the growth of nests, 
shall lead to that damage. Thus, the previous control identified by monitoring prevents damages to planting, 
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reduces the application of ant killers and cost less. The critical density is assessed when one seeks the level of 
damage, therefore, such information end-up being worked, already in the definition of the damage level and, 
on its turn, in the fulfillment of the recommendation previously presented by FSC and previously grounded 
on this document (recommendation A1.2). 

Synthesis

The adoption of a monitoring system allows one to have diagnosis on the pest population per plot and 
quantification of the losses, considering the technical-operational particularities of each company, in addi-
tion to the environmental aspects wherein the UMF is inserted, and which, on its turn, define, locate and 
monitor the critical density areas of mounds. Such previous control identified by the monitoring prevents 
damages to planting, reduces the application of ant killers and costs less, for it identifies the optimum and 
necessary moment of intervention in a certain area, allowing one to optimize resources, define the best con-
trol method, and later to assess the efficiency of such operation of control and identification of the need of 
a new intervention.

A 2.1: Reducing the application of insecticides for control of leaf-cutting ants to the minimum 
necessary level

Reducing the application of such insecticides with no previous assessment is not compatible with the 
strategy of integrated pests monitoring, aiming at optimizing the insecticides consumption, maintaining the 
population of ants in balance. In this context, it should be considered that the FMU is not isolated in the lan-
dscape, thus being subject to various external events and foreign to its management that may reflect in bait 
consumption peaks, such as, for instance, climatic variations, non-controlled infestations in the neighbor 
areas, increase of implementation areas, etc.  

In general, the phases considered most critical in terms of leaf-cutting ants control, which demand a high 
efficiency of control or immediate stoppage of the activity of nests, comprehend the pre-cut or pre-planting 
phases, and immediately after planting or in the beginning in the conduction of coppicing (BOARETTO; 
FORTI, 1997).

Considering all such factors, the organizations, in their FMU, maintain a history of use of pesticides and 
are capable of justifying existing deviations in face of the increase in the use of such pesticides in a certain 
time, once the use is registered, allowing the identification and justification of floating in the consumption 
of these products. More detailed information and procedures of each company are presented in the respec-
tive controls of the monitoring system thereof, and are presented, at every monitoring audit, thus following 
the respective information in the maintenance reports made by the Certification Bodies on an annual basis.

In face of that, the most adequate posture is the rationalization of the application, optimizing the use of 
pesticides in the integrated management of leaf-cutting ants, maintaining a consumption history capable of 
justifying, if significant consumption deviations occur. 

Synthesis

Reducing the application of insecticides for control of leaf-cutting ants with no previous assessment is not 
within the context of integrated pest management, applied by forest companies. What exists is a rationali-
zation of the application, which optimizes the use of products for pest control and allows the maintenance 
of the history of such use and justifies possible deviations in face of the use thereof in a certain time. It’s 
important to highlight that the phases considered most critical for leaf-cutting ants control, which demand 
a high efficiency of control or immediate stoppage of the activity of nests, comprehend the pre-cut or pre-
-planting phases, and immediately after planting or in the beginning in the conduction of coppicing. Such 
information and the respective procedures may be found in the monitoring controls of each forest company, 
and, on its turn, presented in the annual monitoring audits, and, as a consequence, in the monitoring reports 
elaborated by the certification bodies. 
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A 2.2: Limiting the application to the high infestation areas, nurseries and young plantations

Another rationalization is to limit the application of insecticides for control of leaf-cutting ants, and, for 
that, monitoring is also an effective tool, for it recommends control focused only where there is effectively 
the need of using products, and considering the infestation variables, and the age of the forest, density of the 
lower story, level of defoliation and cost of control. 

Ants infestation may be expressed in density of nests (number/hectare) or total nests area (m²/ha = densi-
ty * average size). Should the method adopted by the Organization be in terms of ant nests area per hectare, 
one must notice that infestations with small nests shall reflect in a low index in terms of infested area per 
hectare. Such scenario may not imply, in certain moments, but with the growth of such nests, there shall be 
an increase in the potential damage in the future, resulting in consumption peaks. 

Therefore, the monitoring system used by the Organization aids in the definition of an application of 
pesticide limited to areas of high infestation or young plantations, considering their assessments data already 
surveyed for the fulfillment of the recommendations previously indicated by FSC and grounded above, such 
as the critical need of nests (recommendation A1.3), monitoring of nests distribution (recommendation 
A1.4), and the location of the infested areas with critical density (recommendation A1.5), which, in its turn, 
limit products application.

Synthesis

The reasoning employed by the companies, as presented in the previous recommendation (A 2.1) and 
within the context of monitoring aids the Organization in the definition of an application of pesticides limi-
ted to the areas of high infestation or young plants, where monitoring data is considered as a critical density 
of nests (A 1.3), monitoring the distribution of nests  (A 1.4) and the location of infested areas with critical 
density (A 1.5), which, on its turn, aid in the limitation of the application of products, as this recommenda-
tion is made to FSC.

A 2.3: For ants, supplement with: Spinosad, Borax, Rotenone, Pathogenic Fungi combined with 
Diatomaceous Earth, Manihot Esculenta Extract, Ateleia glazioviana (Citromax®) Extract and 
Macex

Effects of plants, parasites, predators and microorganisms, as well as of their natural products, are being 
actively researched in Brazil and in other countries for control of ants, with perspectives of new classes of ant 
killers for the future (JACCOUD, 2000). Although such research has effectively demonstrated the potential 
of natural products in laboratory, the same effectiveness is not verified in field.

According to Roel (2001), the efficiency of the use of any bioinsecticide increases when crops are regularly 
monitored, and the product is applied in lesser populations, with individuals of the pest in the beginning of 
development. Different from the scenario found in forest organizations, once in social insects populations, 
such as ants and termites, the assessment does not occur in the individual level, but rather in colony level. 

The efficiency of ant baits in general fundamentally depends on having an adequate active ingredient and 
that the application is made correctly. As to the active ingredient, various characteristics must be present in 
order for the social structure and mechanisms of defense of such insects being incapable of preventing the 
intoxication of all or at least most of the colony; among such characteristics, the delayed action is considered 
the most important (NAGAMOTO, 1998).

Roel (2001) also clarifies that, even though the extracts are natural, one must consider their toxicity, varia-
tions among species, vegetal parts used, forms of extraction, stability and persistence in storage and in field, 
impacts on natural enemies and cost/benefit ratio. Additionally, information on efficiency, how to use and 
dosages must be supplied through scientific works, demonstrating the need of a greater time to invest more 
resources in field research that bring consistent scientific results. 

Nagamoto (2003) states that, analog to the control by insecticides synthesized by chemical industries, it is 
probably very difficult to find products originated from plants that are effective and viable when formulated 
in baits, at least, for the general consumer market. The same difficulty probably exists for the development 
of efficient and viable baits, based on substances that regulate growth, inhibit synthesis or deposition of 
chitin or queen sterilizers, as it is also indicated by FSC in recommendation A 5.2, presented further in this 
document.
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Bueno and Bueno (2011) state that, in case of leaf-cutting ants, plants may be used in the development 
of products presenting toxicity, causing colony extinction, or also, repellent, promoting the cut of a certain 
culture by worker ants. However, despite various studies related to insecticide plants and leaf-cutting ants, it 
was still not possible to obtain in field colonies the same toxic effects found in laboratory research. Such fact 
may probably be related to the complexity of ant nests and the lack of adequacy in the methodology transfer 
from laboratory to field.

It should be stressed that, for leaf-cutting ants, there is still the need of carrying out research in the sense 
of better comprehending the bioecological factors that may affect bioassays related to toxicology, especially 
of the insecticide activity regarding time, allowing the establishment of rigid protocols of toxicological assays. 
In this sense, the non-acceptance of the use of organosynthetic pesticides by practitioners of an exclusively 
organic agriculture, opens a gap in the control of leaf-cutting ants, for no other non-synthetic product was 
able, until now, to unite control efficiency and viability (application and economic) (NAGAMOTO, 2003). 

Within the sphere of time and resources, it should be punctuated that, for registration of a new pesticide in 
Brazil, from three to five years are necessary, as well as investments from USD666,000.00 to USD4,440,000.001 
(ABRAISCA2, personal communication), without mentioning the period and investments destined to the 
execution of tests demanded. As already mentioned on item 05 above, registration request must fulfill the 
demands of three governmental agencies in Brazil and each of those agencies demands a series of analyses 
still in the period of research and experimenting of a new product.

Bueno and Bueno (2011) conclude that there is also little data in Brazil related to phytotoxicity, to the 
persistence in the environment and to effects on beneficial organisms of such botanic insecticides. And, for 
this reason, they state that it is extremely important that all toxicological and environmental tests demanded 
by the Ministry of Agriculture for synthetic insecticides are also performed on natural compounds prior to 
their use in field.

Among the suggestions of alternatives proposed in this recommendation (A 2.3), below is a brief 
bibliographic review on information on products proposed in the FSC recommendations. 

Spinosad

Spinosad, which active ingredient belongs to the group of toxins of biological origin, derived of bac-
terium Saccharopolyspora spinosa (SALGADO, 1998), naturally occurring in soil, is not registered for use as 
insecticide in forest plantations, being registered in the country only for leaves application in some agricul-
tural cultures and for direct application on soil for termites control (Cornitermes cumulans) (Annex 4). Addi-
tionally, its most used business product, Tracer®, is environmentally ranked as class III (product hazardous 
to the environment), according to data of the Phytosanitary Pesticides System (AGROFIT) of the Ministry of 
Agriculture, Livestock and Food Supply (MAPA). 

Specific researches were not found in literature with this active ingredient for leaf-cutting ants control 
until now. 

Borax

Borax, or boric acid, also known as Sodium Borate or Sodium Tetraborate, has its use registered in the 
country only for termite control in dry wood. 

The action of boric acid as an ant killer is considered slow, and has variable effectiveness for one species 
of ant. The effectiveness of boric acid as an insecticide for control of leaf-cutting ants is for one species of ant 
(S. Invicta: Fire ant), according to a work made in the USA (WILLIAMS, et al, 2001). And for leaf-cutting ants, 
target-pest in forest plantations, that substance in the bait formulation (concentration of 5%) did not affect 
laboratory colonies and did not present insecticide activity in isolated workers of Atta sexdens (leaf-cutting 
ants) (NAGAMOTO, 2003; TAKAHASHI DEL BIANCO, 2002). Additionally, there is no product registered in 
the country containing this active ingredient.

1  Conversion value: BRL1.00 = USD2.22. Exchange rate of July 7th, 2014.
2 ABRAISCA: Associação Brasileira dos Fabricantes de Iscas Inseticida [Leaf-Cutting Ant Baits Industries Association]. 
Information presented by a representative of that Association during the Seminário Equilíbrio Proteção Florestal [Forest 
Protection Seminar] – Study for Treatment of recommendations in derogation processes, held by the IPEF in 2010..
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Diatomaceous Earth

Diatomaceous Earth, an inert powder from fossilized diatomaceous algae having silicon dioxide as the 
main ingredient, has the capacity of causing death of insects due to dehydration in a variable period of seven 
days, depending on the species-pest (LORINI et al., 2001). This method is shown to be 100% effective in 
the control of stored grain pests as concluded by Lorini et al. (2001) for corn, and Santos e Ribeiro (2006) 
for sorghum. However, as recommended by the FSC consultants, the field test was developed comparing the 
efficiency of diatomaceous earth with that of the sulfluramid bait in one of the forest companies, Veracel 
Celulose. In this work Wilcken (2009) verified that the lesser efficiencies in control were obtained with dia-
tomaceous earth in both dosages tested (1, 10, 25 and 50 g/m2 of loose earth), varying from 5.26 to 31.57 % 
of efficiency from 7 to 120 days after product application, not being statistically different from the control 
(experimental). Both in the highest and lowest dosage experimented in test, it presented 68.4% and 89.4% 
of active colonies at 120 days of application. On its turn, the sulfluramid-based bait, used in experiments of 
this work (6 g/m2 of dry earth) provided greater control efficiency (94.5% at 120 days), being significantly 
different from the other treatments carried out in this work.   

Manipueira Extract

Manipueira extract, a milky liquid derived of the cassava flour (Manihot esculenta) industry, contains, in 
addition to other substances, hydrocyanic acid (HCN), comprised of the secondary metabolism of the plant 
(FAZOLIN et al., 2010), bound to the plant’s defense system, and properties toxic to various insects. Studies 
demonstrate its efficiency as an insecticide and nematicide (PONTE, 1999). However, according to SEBRAE 
(2006), for its effective use, that substance must have been produced in the latest 24 hours, in order to gua-
rantee product efficiency.

In this sense, the efficiency of this component as an insecticide would only be viable for small producers 
located close to cassava flour production sites, once its recommendation of application is to pour 1 liter of 
pure manipueira in each ant hole (olheiro) and then close it. Even though, the methodology is still questio-
ned by experts, since it was not proven that the extermination of the colony took place due to the toxicity of 
the product or asphyxiation it caused upon being poured directly in the ant holes. 

Even though, the HCN produced by the extract is highly volatile, and its effectiveness would take place 
only for 24 hours after extraction, thus the need of being geographically close to the cassava flour production 
sites. Anyway, all those procedures are operationally unviable in large scale, as the case of forest organiza-
tions. 

Citromax® and Macex

Product Citromax® has as active ingredient timbó (Ateleia glazioviana) extract, which main flavonoid is 
the substance rutin. However, analyses made in laboratories at the request of forest companies revealed the 
presence of the molecule fipronil in its composition (Annex 5 and 6). And its sale was suspended by ANVISA 
in 2006 (Annex 7).

On its turn, product “Macex” is formulated with plant extracts taken from native Brazilian flora (Oleic 
Acid + Palmitic Acid + Linoleic Acid + Stearic Acid + Caffeine) (ANVISA, 2005), and as for the previous pro-
duct, laboratory analyses were also performed to confirm the presence of the molecule fipronil (Annex 8). 
Thus, culminating, as with Citromax®, in the suspension of its sale by ANVISA in 2007 (Atnnex 9, ANVISA, 
2007). 

Both products could be alternatives to the use of bait sulfluramid in the ant control, but their efficacy is 
directly connected to the presence of a molecule proven to be effective in the control of ants, fipronil, whi-
ch is presented as an active ingredient (i.a) present in the FSC list of prohibited products, which would not 
allow the use of such products without a derogation process with this system. In this sense, the possibility of 
use of such products is definitely discarded, both due to their formulation and for the suspension of use by 
an official body in the country. 
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Synthesis

Based on these discussions and on researches on which the discussions are grounded, we conclude that 
the supplementary use of the alternatives above for control of leaf-cutting ants is something which ineffi-
ciency is already scientifically proven and/or prohibited by the products-control agencies in the country, 
which renders inviable the use or even other tests of effectiveness carried out by forest companies. Therefore, 
it is concluded as finished the efforts in this sense, since during the last years of derogation, the effectiveness 
of viable methodologies involving such alternatives was not proven. Furthermore, in face of the scenario pre-
sented in terms of evolution of the development of new products, based on the use of organic products, and 
of the time and process for registration of a new product by the official agencies in Brazil, already presented 
herein in item 05, one concludes that the five-year derogation period established by FSC was still too short 
for the execution of field tests and obtainment of new products that could concomitantly fulfill the needs of 
forest companies and of the Brazilian laws.

A.3: Reducing risks for non-target animals: Identifying the time and hours of the day when ants 
are most active and applying baits directly on the ant nests (entries and trails)

The fulfillment of this recommendation is associated to the comprehension of various environmental 
factors, such as season of the year, climate, location and forest structure, in addition to pest knowledge, such 
as ant nests phases, foraging strategy, among others. All those themes are treated in scientific research made 
in the country among Universities, research centers and forest companies through the years, and allowing the 
establishment of some procedures more adequate and efficient in the control of such pests. 

Foraging activities are all those related to the search, exploitation, cutting and transportation of vegetal 
material by worker ants, carried out on soil surface (DELLA LUCIA; OLIVEIRA et al., 1993). Temperature 
(CHERRETT, et al., 1974; FOWLER; ROBINSON, 1979; MINTZER, 1979; TROPPMAIR, 1974), relative mois-
ture and atmospheric pressure (FOWLER; ROBINSON, 1979) are determinants in the daily variation of the 
foraging pace of the target-pests, being some of the factors taken into account for the determination of rec-
ommendations for the leaf-cutting ants control. 

Although the foraging activity is predominantly nocturnal in some species of the genus Atta (CHERRETT, 
1968; HART; RATNIEKS, 2002; HÖLLDOBLER; WILSON, 1990), as well as for the genus Acromyrmex (ARAÚ-
JO, et al, 2002; PIMENTA et al., 2007), the high risk to the worker in the field during a nocturnal control 
operation renders that activity unsafe. 

Zanetti (2007b), Silveira et al. (2008) and, according to an instruction of use of bait manufacturers, it is 
recommended that leaf-cutting ants control is made preferably in the dry period of the year. As a conse-
quence, this is the procedure adopted by most Brazilian forest organizations, which may be verified in the 
control data of said monitoring systems, and, on its turn, presented to the certification bodies in the certifica-
tion monitoring audits.

In face of the application site, the technical orientations of control in general recommend the application 
of granular bait s close to the ant hole and supply trails. However, in implanted forests, with denser lower 
story, locating such ant hole becomes more difficult (ZANUNCIO, et al., 1992), and in situations such as 
this, it is recommended the systematic distribution of baits, aiming at the better efficiency in controlling. 

In face of the ants behavior, Tatagiba-Araujo et al (2012) carried out tests with extracts having the trail and 
larvae pheromones, respectively, and found interesting results regarding the meeting and transportation of 
baits formulated by ants and acceleration of their transportation to the colony, which may reduce the scope 
of contamination of the environment and non-target organisms.
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Synthesis

The various studies defining the best form and time for use of the bait, and thus its best efficiency, bound 
to the knowledge of pest behavior, allow the more adequate use of this control and the reduction of the risk 
to non-target animals, once the bait is directed to the target-pest and its behavior. In addition to the care in 
the form and moment of bait application, and in the behavior of ants, there is other evidences proving that 
such products reduce the risk to non-target animals. Furthermore, due to its physical-chemical properties, 
mode of use, product presentation, form of localized application and short period of exposure in the envi-
ronment, the ant killer bait, in addition to being a specific product for the pest it is destined to, one may state 
that it is improbable the occurrence of transportation of the product to long distances in the environment 
and its bioaccumulation in non-target animals.

A 4.1: Setting a reduction target (for sulfluramid use)

Almost always, to fulfill a reduction goal set forth for the future, it is necessary, in present, to invest in 
intense applications, mainly in the initial planting phase, therefore, to define that goal is not something that 
ensures a reasonable and cautious application, as expected by the recommendations.

In case of leaf-cutting ant control, the pure and simple reduction may even cause the opposite effect, 
once the reduction in the use of baits in a given moment may generate the need of a greater next control. As 
mentioned in recommendation A 1.2 (damage level), it is of the nature of an ant nest its annual growth and 
even the foundation of new colonies, making the ants life cycle a constant in the field. Thus, the reduction, in 
itself, in a given moment, may imply in the increase of control in a next step, thus not fulfilling the reduction 
previously desired.

Additionally, the reduction in the control of such pests without considering the reasonable use of pro-
ducts may also bring the increase in the operational cost of the control of leaf-cutting ants. What must be 
considered is the silviculture status of plots, such as, for instance, if there shall be implementations in new 
infested areas. Therefore, we have, once again, the concept proposed above. The reasonable use allied to the 
consumption history to justify external events. 

The reasonable use obtained with the application of consolidated monitoring techniques, adequate ap-
plication procedures and optimized doses through experiments, with time, culminates in a period of infes-
tation stability, wherein it is economically unviable to reduce even more the application, with an annual 
fluctuation due to the environmental events not controlled to the FMU. Such fluctuations in consump-
tion and infestation are analyzed and justified every year within the certification monitoring audits. On the 
other hand, using the methodology of reasonable use and monitoring data, the organizations rationalize the 
quantity of bait used in the control of ants. 

Synthesis 

Forest organizations in Brazil use the concept of reasonable use bound to the history of consumption/
infestation in the area, present in data and analyses of monitoring of companies. Such concept allows one 
to establish an infestation stability period, however, without allowing an even greater reduction in the use 
of products for ants control, once one also knows the nature and dynamics of the ant nest, which has an-
nual and constant growth. Fluctuations in consumption and infestation which may occur in the FMU are 
analyzed and justified during monitoring audits and thus presented to the certification bodies.

A 4.2: Applying sulfluramid baits in dispensers (porta-iscas) or sachets (MIPIS)

Applications of MIPIS are made preferably in environmental conditions adverse to control with bulk baits 
and with the need of controlling. The application of MIPIS is technically justified when: 

The environmental conditions (climate, especially with the occurrence of rains or high soil moisture) may 
imply in lesser use of bulk baits while the MIPIS provide the baits for more time for loading, due to their 
better protection;



IPEF Technical Documents, v.4, n.4, p.1-37, feb. 2016

21

Derogation for the use of Deltamethrin, Fenitrothion, Fipronil and Sulfluramid in FSC® certified forests in Brazil

In periods with the risk of losing the application of bulk bait, due to the occurrence of seasonal rains, the 
MIPIS is effective for bait protection and later providing for ants. 

To control small nests (initial sauveiros and quenquéns) of difficult visual identification in the planting 
areas, where the direct and located application of bait may result in low efficiency, the MIPIS or conjugated 
systematic application with located are efficient options for the effective control of ants. 

In maintenance control with areas with small sauveiros and lower story, which render more difficult the 
effective location of nests, preventing the growth of infestation by ants and greater application of bait in the 
future. 

Synthesis

As it is necessary to consider the climatic conditions for an effective IPMIS application, its use is justified 
only in the cases exposed above, and except for these main scenarios, the application of the bulk bait, in 
general, is more effective than the use of IPMIS. It should be highlighted that whenever the conditions pre-
sented above are in the FMUs infestation areas, the MPIS must be used.

A 4.3: Application of a granular bait  only with specific needs, upon technical/economic recom-
mendation and with risk-mitigation evidences.

As already argued in other recommendations above, it was verified that the specific need of chemical con-
trol of leaf-cutting ants in Brazil, is something essential for the viability of forest plantations.

Various academic works define the granular bait as being the most practical method of control of leaf-
-cutting ants, consisting in the mix of the active ingredient with a vehicle (orange bagasse) attractive for ants, 
which is dragged thereby to inside the nest (ZANUNCIO et al.,1995). The same work makes it clear that 
the best efficiency for the control of Ac. subterraneus molestan, considered the main species-pest of the genus 
Acromyrmex for the forest sector, is through the granular bait. 

The application of granular bait is made always following recommendations predetermined by the te-
chnical body of protection of the organizations, whether as operational procedures or in the management 
plan. These instructions take into account the product recommendations based on the monitoring results 
of the company, the literature available and recommendations demanded in the country’s labor safety and 
health laws. 

Investments of the organizations in training and the fulfillment of these procedures are evidenced and 
verified in the certification monitoring audits, and, therefore, with information present in the audit reports 
elaborated by the certification bodies. Additionally, these worker health and safety procedures also follow the 
recommendations of the national laws and of the P&C of the FSC.

Synthesis

Due to being technically based, the procedures aid in the choice of the best methodology, and, on its turn, 
the definition of the bait dose to be applied, considering the monitoring results and the definitions of the 
other recommendations (as localized application and rationalization of its use). Correct pesticide applica-
tion and use of the recommended dose are simple and effective ways of minimizing the risks associated to 
the health of human and of the environment.

A 5.1: Conducting field tests with pathogenic fungi

Leaf-cutting ants and termites are social insects that suffer the action of various types of pathogens, 
such as: viruses, bacteria, fungi and nematodes, being the defense against them not well known (CASTI-
LHOS-FORTES, et al., 2009). Regarding this recommendation, the main genus of fungi used in research 
are genera Beauveria and Metarhizium, which have been collected naturally from contaminated sauveiros 
and quenquenzeiros in various regions throughout the country (JACCOUD, 2000). 

Loureiro and Monteiro (2005) tested pathogenicities of fungi Beauveria bassiana (isolados AM 9 e 
JAB 06), Metarhizium anisopliae (isolates E 9 and AL) and Paecilomyces farinosus (isolates CG 189 and CG 
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195) in soldiers of Atta sexdens sexdens, in laboratory conditions, and concluded that the three fungi 
were effective pathogens in the highest concentrations (1.0 x 109 con./mL) used thereby, for they caused 
a high mortality of soldiers in the first days after inoculation.

Boaretto and Forti (1997) and Loureiro and Monteiro (2005) stated that despite some results being 
presented as promising, in various cases, an efficient pathogenicity is observed in laboratory, which is 
not repeated in field conditions, with very variable control efficiency results. These authors also state 
that new laboratory and field studies need to be carried out to better verify the efficiency of fungi as ant-
-controlling agents in field conditions.

According to Zanetti (2007b), other laboratory studies also verified an efficiency of 20 to 70% in the 
control of the species Acromyrmex spp. With baits based on B. bassiana and M. anizopliae, respectively. 
Similar results were obtained in a study with Atta sexdens; however, the same results are not obtained in 
field, mainly due to the difficulty of application and to the social behavior of these insects, which redu-
ces the efficiency of such entomopathogens (ZANETTI, 2007b). 

In addition to the efficiency of control by fungi concentrating only in laboratory tests, another fac-
tor to be considered is the efficiency of this control compared to that of baits already existing. Cardoso 
(2010) compared the effect of granular baits with entomopathogenic fungi, such as Beauveria bassiana 
(isolates BBOT11 and BBOT12), Isaria fumosorosea (isolate IBTOT25) and Paecilomyces lilacinus (isolate 
PBOT33), commercial bait of sulfluramid and the bait with no active ingredient, assessing the mortality 
of ants in colonies of species Atta sexdens in laboratory. Results of this work showed that the sulfluramid 
bait was considerably more effective than the other baits containing fungi, for the latter presented the 
same result in face of ants mortality, as the bait with no active ingredient, which allows us to consider 
that in this study, fungi had no direct action on ants mortality.   

Laboratory results demonstrated that Metarhizium sp. and Beauveria sp. may cause 100% mortality 
in isolated groups of leaf-cutting ants. However, initial experiment defined that fungi are less effective 
when applied in full colonies. And that lack of efficacy in entire colonies was attributed to various beha-
vioral and chemical factors (JACCOUD, et al., 1999).

Behavior complexity and, as a consequence, the difficulty of obtaining data, occurs mainly due to 
the fact that such social insects recognizing the pathogenic agents and emitting defense behavioral re-
actions (KERMARREC, et al., 1986). According to Boaretto and Forti (1997), these strategies of defense 
against parasites and pathogens may have morphologic, mechanical or biochemical character. Or also, 
according to Kermarrec et al. (1986), the resistance of mutualistic fungi may be due to many factors 
connected to the nest’s internal hygiene.

Even with the existence of the ants defense mechanisms, the biological control of leaf-cutting ants 
nests has been reached. However, the use of formulations with fungi directly applied on the nests takes 
long and may be impracticable as a viable strategy in the control of large areas (JACCOUD, et al., 1999). 
Thus, the operational viability in the use of this biological control is not viable for forest organizations 
in the country. 

Synthesis

From the analyses and results of studies above wherein the effectiveness of this type of control proposed 
to ants – with pathogenic fungi, is still based on the laboratorial sphere, and until now, bound to the ope-
rational difficulties also identified in these studies, it is possible to consider the efforts of leaf-cutting ants 
control with the use of entomopathogenic fungi as finished.

A 5.2: Collaborating with research institutions in tests on improving bait attractiveness with: 
plant extracts (Hovenia dulcis or Aleurites fordii), attractant pheromones or the alarm pheromo-
ne beta-eudesmol

It is believed that highly attractive vegetal substances, if added to the baits, could conceal the presence of 
entomopathogens (BOARETTO; FORTI, 1997). Based on this hypothesis, Specht et al. (1994), developed 
baits of B. bassiana, formulated with extracts of Havenia dulcis e Aleurites fordii, and tested the attractiveness 
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thereof for colonies of Acromyrmex crassipinus, A. heyeri and A. striatus. In the result of the tests, baits were 
shown to be extremely active, being carried by A. striatus and A. crassipinus, even though they have not been 
carried by A. heyeri. According to the authors, such differences suggest that there are preferences of each spe-
cies, given the variability of behavior of each colony, which demonstrates that it would be necessary to deve-
lop basic knowledge on such preferences, which, regardless of the result, would render such control strategy 
operationally inviable. 

The big diversity and the ecologic domain of ants are, in great part, due to the social organization suppor-
ted by their communication system (HÖLLDOBLER, 1995; LUBE, 2007), which main tool is pheromones. 
Pheromones are odors that transport specific information capable of promoting the communication betwe-
en individuals of the same species or colony (BIRCH; HAYNES, 1982). According to Vilela (1994), known 
pheromones in leaf-cutting ants are, mainly, those of Alarm, Individual Acknowledgment, Queen, Trail De-
marcation and Recruiting, Leaves and Territory Demarcation. And, supplements, tests are mainly focused in 
the incorporation of alarm pheromones in granular baits, aiming at increasing their attractiveness.

Marinho (2006), working with laboratory colonies of Atta sexdens rubropilosa, A. laevigata, A. bisphaerica, 
Acromyrmex subterraneus subterraneus and A. subterraneus molestans in bioassays with leaves of Eucalyptus ma-
culata and with the sesquiterpene β-eudesmol extracted from their leaves, verified that it promotes aggressive 
behavior only in colonies of the Atta genus, and among the three species of this genus, the species A. sexdens 
rubropilosa was that which showed the most aggressiveness among the nest partners. One hypothesis for that 
difference is the specificity of pheromones. This hypothesis is already identified by Vilela (1994) as the main 
problem for the employment of the technique. 

In order to become marketing viable, it would be necessary to find a unique mix of pheromone compo-
nents capable of performing against all main species of leaf-cutting ants occurring in our medium. However, 
there are still no perspectives of development of a business application methodology (VIANA-BAILEZ, 2013).

Ali and Morgan (1990) state that for leaf-cutting ants, very little is known about the role and chemical 
composition of pheromones, despite the effort of investigation of various researchers in different parts of the 
world.

Synthesis

According to the scientific works referred to, one may conclude that finding a combination of pheromone 
components of broad spectrum is practically impossible, given that the advances in the knowledge in that 
area have been very slow. Both difficulties for the use of vegetal extracts and for the use of pheromones con-
verge in the specificity of ants in the aspect of attractiveness. Therefore, one may conclude that the difficulties 
of these methods exhaustively punctuated in literature allow us to consider as ended the efforts in that matter 
in face of the recommendations of the derogation process. Even though, if concrete opportunities of studies 
are identified, Forest organizations in Brazil may contribute with such studies, mainly through cooperative 
research programs in which they participate in partnership with Research Institutes and Universities.

A 6.1: Keeping records on the number of ant nests annually
A 6.2: Estimating the number of ant nests/hectare in treated areas
A 6.3: Estimating the total annual use of the product
A 6.4: Age of trees in treated areas

The number of ant nests treated/year and the number of ant nests/hectare in treated areas (A 6.1 and 
A 6.2) are information that do not translate exactly the status of infestation of the FMU. The infestation is 
much more associated to the size of the ant nests than to the quantity thereof. Souza et al. (2011) demonstra-
ted in their work that the area of sauveiros was the best variable to estimate the negative influence of leaf-cut-
ting ants in the production of Eucalyptus. Thus, it is even more critical to have few big ant nests than to have 
various small ant nests. The efforts and the dose of baits necessary to control large ant nests are significantly 
higher than the doses used in small ant nests. 

Therefore, the indicator of infestation in fought areas the total use of baits (A 6.3). Such data is easily obtai-
ned by any forest organization, for it consists in the registration of use of products, which is mandatory by the 
P&C of the FSC for the use of any chemical, whether it is “highly hazardous” or not. And, therefore, present in 
the records of information of the certification monitoring audit reports, carried out by the certification bodies.
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The age of trees (A 6.4) in treated areas may be obtained by crossing the location of the control ope-
rations with the record of plantings in a system of company management, which is feasible in most forest 
organizations, and are presented on an annual basis in audits (monitoring and recertification). 

Synthesis

Once the number of ant nests treated/year and the number of ant nests/hectare in treated areas are infor-
mation that do not securely define the status of infestation of the FMUs, for the infestation is better asso-
ciated to the size of ant nests than to the quantity thereof, as demonstrated above, the infestation indicator 
applicable to the companies’ monitoring system is total (annual) use of baits in a certain infested area. Such 
data is easily verified by the certification bodies, since the registration of use of products is already provided 
for and mandatory by the P&C of the FSC and, therefore, is verified in the certification monitoring audits. 
Therefore, as the survey of tree ages in treated areas, data surveyed by the Forest Organizations in their con-
trols and presented on an annual basis in monitoring audits. 

A 6.5: Keep records on result of control operations (estimated nest density and percentage of 
damaged trees, before and after control) and include this information in forest management 
reports.

To measure the density of nests before and after control, i.e., to assess the effectiveness of such operations, 
the most used and most efficient tool is monitoring. Despite different organizations adopting their own 
processes, adapted to their local and operational particularities, monitoring in general is nothing more than 
the performance of quantitative and ranking surveys of the presence of colonies in the areas of interest, being 
executed in forests cultivated according to the sampling plans of populations of these insects in the forest 
areas.

As already mentioned herein about the monitoring concept, such surveys are made through sampling 
plans that may use different methods. Such methods obtain population density estimates (ZANETTI, 2011). 

The percentage of damaged trees may be one of the indicators used in monitoring, but due to being an 
indirect indicator, it is of lesser relevance than density and size of nests.

Evidences of these records are presented in the certification monitoring audits, which are presented to the 
certification bodies.

Synthesis

Registration of results of the operations is made within the monitoring of the Organizations, wherein 
quantitative and ranking surveys are made according to the sampling plans of populations of leaf-cutting 
ants in the forest areas set forth by each of the Organizations. Evidences of these records are presented in 
the certification monitoring audits, carried out on an annual basis and presented to the certification bodies.

A.7: Care in handling and application of pesticides, in order to not placing in danger people and 
natural enemies, implementing measures to reduce the risk to acceptable levels, and strictly 
follow all legal requirements in Brazil for the use of pesticides.

The adoption of baits in the control strategy against leaf-cutting ants must always be made carefully, main-
ly during handling and application of pesticide. Application is always made following recommendations 
predetermined by the technical body of protection of forest organizations, mainly regarding the labor health 
and safety laws.

In Brazil, the normative instruction regulating the use of pesticides is Law No. 7.802/89 (BRASIL, 1989). 
This Law provides for in Art. 7 that the label of the products must contain information such as: Equipment 
to be used; the possible harmful effects on the human health, animals and on the environment, and precau-
tions to prevent damages to applicators, to those who handle it, to third parties and domestic animals, fauna, 
flora and environment. Additionally, the law also penalizes the employer that does not supply and does not 
perform maintenance of equipment adequate to the protection of the workers’ health.
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In addition to Law No. 7.802/89, the Ministry of Labor and Employment has Regulating Standard No. 6 
(NR No. 6) of the ABNT – Associação Brasileira de Normas Técnicas [Brazilian Technical Standards Association] 
(ABNT, 2001), which defines as a competence of the employer the PPE (Personal Protective Equipment) 
adequate to the risk of each activity, demand its use, orient and train the worker on the adequate use thereof, 
keeping and conservation of the PPE, immediately replacing it whenever it is damaged or lost and being res-
ponsible for periodic hygienization and maintenance thereof. Another legal demand is the periodic physical 
exams of workers involved in activities with risk, as regulated by NR No. 7 also of the ABNT (ABNT, 1994). 

Thus, it is proven that, in Brazil, care in handling, application of pesticides and workers’ health are matters 
regulated by law, being, therefore, indispensable of fulfillment, and which efforts may be considered as fully 
reached by all forest organizations signing this report. 

 In face of the natural enemies, care in the form and moment of baits application, bound to the ants’ 
behavior, mentioned in the previous recommendation (A 3.1) result in a lesser risk to natural enemies, as 
well as for non-target animals. The option for adequate times and techniques of chemical control of ants, as 
well as in procedures allowing the maintenance of natural reserves and management of lower story, aim at 
preserving natural enemies. In this sense, organizations use such knowledge and handling techniques allo-
wing not only the risk to natural enemies to be reduced, but also the presence of such animals to be main-
tained in the areas of the FMU (BOARETTO; FORTI, 1997).

Synthesis

Forest Organizations in Brazil follow the labor health and safety laws demanded by national laws and 
technical standards, in addition to the application of pesticides in each company following the recommen-
dations predetermined by the technical body of forest protection thereof. And as to care with natural ene-
mies, cares in the form and moment of application of products along with the knowledge of the behavior 
of leaf-cutting ants (recommendation A 1.3) result in a lesser risk to such animals, as well as to non-target 
animals. In addition to the maintenance of conservation areas of native forests close to or in mosaics to forest 
plantings also aids in the maintenance of the presence of natural enemies of leaf-cutting ants.

6.2. EXTRA recommendations of technical advisors of the FSC

On page 10 of document Recommendations of Technical Advisors on the Brazilian Derogations, items G 
to J present some extra recommendations made by Technical Advisors of the FSC. Namely: 

G: To collaborate in tests – with experts and PhD students in research institutions, commercial 
enterprises, government agencies and/or other forest companies – on alternatives to substitu-
te deltamethrin, fenitrothion, fipronil and sulfluramid, and gradually reduce use of insecticides 
through integrated pest management: monitoring pest insect/s and damage level, defining a 
critical density of pest insect, using insecticides only in highly infested areas where the critical 
density is exceeded or if damage levels are unacceptably high, applying insecticides at minimum 
effective rates (kg/ha or g/m2), and complementing these with biological control and preventive 
silvicultural practices.

Forest Organizations in Brazil practice integrated pest management and items listed in this extra recom-
mendation were already described in the following recommendations presented above: A 1.1, A 1.2, A 1.3, 
A 1.4, A 1.5 and A 2.3.  

H: To establish a procedure for integrated ants management.

The principle of integrated pest management (IPM) is defined by the FAO (1968) as “a harmful orga-
nisms-management system using all appropriate techniques and methods in the most compatible manner 
possible to maintain such populations in levels below those causing economic injury.”

It should be reinforced, as already exposed above in item 4.4 - “Monitoring”, that integrated management 
programs of leaf-cutting ants in forests cultivated in Brazil were developed in the beginning of the 1990’s, 
with the purpose of reducing the cost of control and application of insecticides in the environment, thus 
fulfilling, also, the main demands of the forest certification processes (ZANETTI, 2011). And that search for 
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alternatives in control of such pests has led to researches involving new methodologies of application of 
products and to the reduction in the use thereof (OLIVEIRA et al., 2011), as already exposed also throughout 
this report.

Thus, the philosophy of integrated pest management (IPM) philosophy, as an alternative already proven 
is broadly used by forest organizations in the country. IPM is understood as the combination of the various 
methods of control, aiming at minimizing and rationalizing the use of chemical products, and seeking for 
more efficient forms and strategies of control, which are not only more economic, but also socially and en-
vironmentally correct (OLIVEIRA et al., 2011).

In order to aid forest managers demonstrate that they have a control approach based on integrated ma-
nagement, the FSC also released in 2009 the “FSC Guide to integrated pest, disease and weed management 
in FSC certified forests and plantations”. That guide supplies a generic model of procedure, which demands 
from managers and experts a local or regional adaptation, developing their own strategy, based on their en-
vironmental and operational context. Thus, the IPM applied in the country within the forest organizations 
fulfills the procedures suggested in this FSC guide, and even exceeds them, once the application of this type 
of management in the country takes into account regional aspects of each company.

Furthermore, it should be stressed that even the application of knowledge of the IPM for leaf-cutting ants 
demands the knowledge of biology, behavior and identification of genera occurring in the area, being such 
aspects taken into consideration in the decision-making of the IPM methodologies applied by each Brazilian 
forest company, as already demonstrated throughout this document.

The use of the IPM philosophy with adjustments for leaf-cutting ants control has been efficient and, in 
some cases, reduced the indiscriminate use of chemical products in agricultural and forest areas. However, 
in the planting of any culture, whether agricultural or forest, the initial level of tolerance for the presence of 
leaf-cutting ants must be zero (OLIVEIRA et al., 2011). These authors also state that it is from that moment 
that the monitoring of the areas shall define the control or not thereof, according to the infestation level 
periodically assessed which was approached and demonstrated again in this report due to being applied by 
the forest organizations that respond for this derogation report.

Thus, using that philosophy, various forest organizations in Brazil have defined their own sampling me-
thodologies successfully, adapting them to their needs and to the internal policy, which has supplied in-
teresting regional and local diagnoses, that are being enhanced throughout the years, with biological and 
ecological information of the different species of ants occurring in the reforestation areas in the country 
(OLIVEIRA et al., 2011). And thus allow the planning and fulfillment of the FSC recommendations, during 
the effectiveness of the derogation processes of use of prohibited chemical products, which this report pro-
posed to demonstrate.  

Synthesis

Programs of Integrated Management of leaf-cutting ants in forests cultivated in Brazil have been applied 
since the 1990’s, to reduce the cost of control and application of insecticides in the environment. The Inte-
grated Pest Management (IPM) philosophy is already broadly used by Forest Organizations in the country 
and comprehends a combination of various control methods, aiming at minimizing and reasoning the use 
of pesticides, and developing more effective forms and strategies of control that are not only more econo-
mic, but also socially and environmentally correct. However, in the case of leaf-cutting ants, the application 
of knowledge of the IPM demands knowledge of the biology, behavior and identification of the species 
occurring in the area, and such aspects are also taken into consideration in the decision-making of the IPM 
methodologies applied by each Brazilian Forest Organization, as demonstrated throughout this document.

I: To develop, in the medium and long term, preventive silviculture practices that reduce oc-
currence of pest insects and damage to trees, by:  A) Planting more robust tree species, that 
are well-adapted to local conditions and have a low susceptibility to pest insects; B) reducing 
weed control (leaving part of herbaceous vegetation on the ground); C) growing cover crops; D) 
limiting area of clear-felling; E) protecting natural enemies and rare species (birds, mammals, 
reptiles and amphibians) in zones with natural forest on part of managed area (appropriate in 
size to scale and intensity of forest management operations).
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The extra recommendations presented in this item are considered in the forest management of the Forest 
Management Units (FMU) and in the operation strategies of each Forest Organization. The silviculture prac-
tices recommended herein are already broadly considered not only for reduction of pests and damages to 
trees, but also for viability and success of the forest management established by each Organization, conside-
ring the technical aspects and the environmental conditions wherein the FMUs are inserted.

In this sense, there is the explanation of the preventive silviculture practices adopted by the organizations 
through:

•	 Planting more robust tree species that are well-adapted to local conditions and have a low susceptibili-
ty to pest insects: Forest organizations have forest improvement programs or plant trees acquired from 
suppliers which seedlings come from forest improvement processes, and consider among the genetic 
material selection criteria the resistance to pests and diseases. In this sense, the Brazilian forest sector 
has classic examples of selection of genetic material resistant to diseases, as exemplified by resistance 
to cancer (Cryphonectria cubensis) and rust (Puccunia psidii). Regarding the resistance to insects, genetic 
enhancement may not be the most adequate tool due to the mechanisms of action of insects. In case 
of leaf-cutting ants, it is important to take into consideration that they attack various species of plants, 
native and exotic, once the collected material shall be decomposed for nutrition of the fungus, of 
which they feed. Some mechanisms that reduce the preference in attack among genetic materials, so-
metimes may be transmitted among crossovers of the same species, however, due to the low specificity 
of the pest in search for their food, also allied to its high voracity, do not ensure that such mechanisms 
may at least minimize the attack. Many times, experiences seeking gain of resistance in the attack of a 
certain pest culminate in a greater susceptibility to another pest or disease. The attack of leaf-cutting 
ants is a problem in agriculture, silviculture and in the revegetation of native areas, wherein there is an 
enormous range of various species, with the most diverse defense systems against the attack of insects, 
such as thorns, acúleos, coriaceous leaves, pilose leaves, etc., and that even though do not prevent them 
from being attacked and killed by nests of leaf-cutting ants.

However, the resistance of trees to diseases and pests is also due to a correct fertilization, being known the 
relations of the susceptibility stages of the plant due to the low presence of micronutrients. The resistance 
of plants to pests and diseases may reduce or increase due to the effect of mineral nutrition on the plant’s 
anatomic structures. Anatomic barriers of the plant, such as lignification, which performs in the control of 
the diseases entry, is affected by the lack of boron, copper and manganese, for they are micronutrients that 
perform directly in the defense process of the plants against pathogens (SILVEIRA; HIGASHI, 2003). For 
instance, Paula (2009) presents that boron deficiency may cause break in Eucalyptus, through dieback. Still in 
the formation of pests-resistant plantings, companies and rural producers seek genetic materials best adapted 
to the edaphoclimatic conditions of regions wherein the FMUs are located. Furthermore, forest companies 
have a strong academy-company interaction, through cooperative research projects and programs, such as 
PROTEF (Programa Cooperativo sobre Proteção Florestal [Forest Protection Cooperative Program]), PTSM 
(Progama Cooperativo sobre Silvicultura e Manejo [Cooperative Program in Silviculture and Management]), 
PCMF (Programa Cooperativo sobre Melhoramento Florestal [Cooperative Program in Forest Breeding]) 
and TECHS (Programa Cooperativo sobre Tolerância de Eucalyptus clonais aos Estresses Hídrico, Térmico e 
Biótico [Cooperative Program in Tolerance of Eucalyptus clones to hydric, thermal and biotic stress]), of the 
IPEF - Instituto de Pesquisas e Estudos Florestais [Forestry Science and Research Institute] and joint actions 
and projects with Universities and with the Embrapa, aiming at the development of practices for the esta-
blishment of a healthy forest.

•	 Reducing weed control: Forest plantations have sought to maintain the lower story in the plantations, 
which effect on the creation of an environment of greater diversity adds to the maintenance of the 
conservation areas, and, therefore, it is possible to maintain forest plantings of Eucalyptus, Pinus, teca 
and other trees cultivated with the lower story. Efforts are made, for, in cases wherein the State laws 
are insufficiently regulated, the Organizations have carried out operations to supply the lower story, 
once they have the legal obligation of doing so, which is reinforced by Principle 1 of the P&C of the 
FSC. However, Forest Organizations claim that the issue is regulated and the development of the lower 
story is allowed.

•	 Growing cover crops: Weed competition control is only necessary in the first years of forest cultivation. 
Normally, after the second year, mowings are not performed to eliminate coverage cultures. However, 
even in managements wherein there is lower story vegetation, the experience has shown that the con-
servation of native vegetation in the APPs (Áreas de Preservação Permanente - Permanent Preservation 
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Areas) and RL (Reserva Legal- legal reserve) are sufficient measures to fulfill this recommendation. The 
evidence of value of the APPs and RL for forest management is in the success of biological control pro-
grams wherein various parasitoids introduced are maintained in the management area, as exemplified 
by parasitoid Ibalia leucospoides (Hymenoptera), which aids in the control of forest pest wood-wasp 
(Sirex noctilio) (CARVALHO, 1992). It should also be highlighted that it is recurrent the infestation of 
defoliating caterpillars, another common forest pest, by fungi and bacteria, and the evidence of such 
interference is in the various cases wherein the application of control is suspended after the confir-
mation that the population of that other forest pest was affected by diseases and decimated. Works 
of Freitas et al (2002) and Dall’Oglio et al (2003) evidence that the areas of preservation with native 
woods lead to an increase in biodiversity and quantity of natural enemies, which contribute for the 
regulation of the pest insects population. It should also be remembered that the Brazilian forest orga-
nizations preserve a quantity of native area very superior to that required by the national laws. 

•	 Limiting area of clear-felling: In the scale in which forest operations are carried out, there is no cor-
relation between the clear cut area and the greater or lower incidence of pests. The attack of pests to 
reforestations suffers no interference of collected wood areas, once they are hardly limited by physical 
barriers. In fact, it is understood that the maintenance of a planted area beyond its established cutting 
cycle may bring prejudices to reforestation, once all forest planning (fertilization, spacing and growth 
curve) was analyzed, seeking to obtain the greatest productivity, causing the lesser possible competi-
tion among individuals). Should the forest not be harvested, it growth shall stagnate and competition 
among trees shall be fierce, which shall probably lead to a scenario of stress increase, favoring the 
attack of pests and diseases, overall opportunist ones. 

•	  Protecting natural enemies and rare species in zones with natural forest on part of managed area: 
Considering the scale and intensity of management, forest organizations have performed a large 
amount of research evidencing the presence and permanence of the fauna in the FMUs. Such surveys 
evidence that species of animals, insect predators, are present not only in the conservation areas, but 
also establishing inside forest cultivations, as exemplified by armadillos and birds. Data of occurrence 
of those animal species is frequently raised in studies by the Organizations (considering the scale and 
intensity of management) and demonstrated to the certification bodies in the monitoring audits, once 
they are part of other requirements of the P&C FSC. Thus, more information may be found in the au-
dit reports elaborated by the Certification bodies.

Synthesis

These extra recommendations are considered in the forest management of the Forest Management Units 
(FMU) and in the operation strategies of each Forest Organization. The silviculture practices recommended 
herein are already broadly considered not only for reduction of pests and damages to trees, but also for 
viability and success of the forest management established by each Organization, considering the technical 
aspects and the environmental conditions wherein the FMUs are inserted. Among the actions are: Forest 
enhancement programs, lower story maintenance in the plantings, which effect on the creation of an envi-
ronment of greater diversity is added to the maintenance and conservation of the native vegetation in the 
APPs and RL and the evidence of the value of the APPs and RL for forest management is in the success of 
biological control programs for other forest pests.

J: Consult with directly or potentially affected parties where insecticide baits are used and, espe-
cially near nature reserves (parks) or sensitive areas (wildlife habitats, surface waters), consult 
with local or regional authorities for environmental protection and scientific experts on wild life 
conservation.

Forest protection activities and conservation practices developed by the FMU are maintained informed 
to the interested parties, whether by providing a public summary of the management plan, indicating the 
pests control and company conservation procedures, or through an open channel of communication directly 
with the community and/or neighbors. One may state that such procedures exist in all organizations that are 
part of this report, once that for any certified company, maintenance of such communication channels and 
disclosure of the management plan are demanded.
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Brazilian forest organizations rigorously follow the national and/or local laws, especially regarding the 
use of pesticides. Thus, in face of the national laws, once a product is registered, its use is released, accor-
ding to the registration for a certain purpose. And it is under the determinations of these laws (registration) 
that forest organizations use pesticides in their forests, i.e., use only products aimed and authorized for the 
purpose they are destined to: the control of a certain forest pest. Therefore, there is no need of a direct con-
sultation to local or regional authorities in face of the use of a product, for once it is registered for a certain 
purpose, it is released for use.

However, information on wildlife and environment conservation practices is sometimes exchanged with 
the local or regional authorities and scientific experts through the participation of forest companies in te-
chnical events on the subject, such as those developed by the Programa Cooperativo em Certificação Florestal 
[Cooperative Program in Forest Certification] (PCCF), PROTEF (Programa Cooperativo sobre Proteção Florestal 
[Forest Protection Cooperative Program]), and Programa Cooperativo sobre Silvicultura de Nativas [Cooperative 
Program in Native Forest Silviculture] (PCSN), all of the IPEF - Instituto de Pesquisas e Estudos Florestais [Fores-
try Science and Research Institute], and Social Insects Management Plan of the Federal University of de Lavras 
(UFLA/MG), among others. 

Furthermore, the participation in such research programs and projects allows the forest protection areas 
of companies to be up-to-date with the best techniques of management of pests control and, even though, to 
take part in the scientific development of that area, with University & Company partnerships.

Additionally, there is a broad participation of forest managers of companies in national and regional foru-
ms of discussion and meetings with Non-Government Organizations (NGOs) such as Diálogo Florestal [The 
Forests Dialogue] and its regional forums, which allows and enriches the dialogue and discussion in face of 
the use of chemical products in planted forests. 

Registration both of external consultations of the company with local and regional authorities, through 
the participation in discussion forums and dialogue with environmental or social entities of the civil society 
and with the Academy, and communication with the affected/interested parties in face of the management 
activities implanted by forest organizations is already part of their philosophy, once it is a practice demanded 
for any certified forest company. 

Finally, forest organizations reach the fulfillment of this recommendation upon fulfilling the demands of 
FSC certification. Additionally, forest companies are available to participate in scientific studies both to assess 
new forest protection techniques, and to develop conservation practices, provided that technically grounded.

Synthesis

Forest protection activities and conservation practices developed by the FMU are informed to the interes-
ted parties, whether by providing a public summary of the management plan, indicating the pests control 
and company conservation procedures, or through an open channel of communication directly with the 
community and/or neighbors. Such procedures exist in all organizations that are part of this report, once that 
for any certified company, maintenance of such communication channels and disclosure of the management 
plan are demanded for the certification of a forest enterprise. Thus, forest organizations reach the fulfillment 
of this recommendation upon fulfilling the demands of FSC certification. Additionally, forest companies are 
available to participate in scientific studies both to assess new forest protection techniques, and to develop 
conservation practices, provided that technically grounded. 

7. Conclusion
This Report brought various information of studies carried out and in development by Brazilian forest 

organizations and their partnerships with other research institutions and universities, in knowing and trying 
to find alternatives of control that important pest for national forest management, which are leaf-cutting 
ants. Much was discovered as to the behavior, damage and importance of the pest in the success or failure of 
a forest management, but technically and economically viable alternatives to replace chemical control were 
not found.

Still today, due to the various references and experiences in forest protection, there are no perspectives of 
release of a new product that may effectively replace the active ingredient sulfluramid and other products in 
the leaf-cutting ants control in the following five years. 
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Considering that the maintenance of forest certification takes place through the tripod - socially benefi-
cial, environmentally appropriate and economically viable; it is necessary, thus, the extension of the dero-
gation of the active ingredients of products for chemical control of ants, such as sulfluramid, deltamethrin, 
fenitrothion and fipronil. 

Considering that the definition of such products fulfills the different local needs – target pest species, en-
vironmental characteristics, such as type of soil and climate – the success of leaf-cutting ants control still goes 
through the use of such active ingredients, given that they are the only products that maintain the viability of 
management of forest plantations in Brazil, and, as a consequence, the continuation of forest certification in 
plantations in the country, considering the environmental reality of forest operations in a tropical country. 

It should be highlighted that chemical companies that may develop new molecules, and which, as a 
consequence, define new products, do so, but until the moment of conclusion of this report, there are no 
commercially ready formulations available to forest organizations. Furthermore, information on the deve-
lopment of new molecules is strictly confidential and was not yet made available by chemical companies. 

What is known is that there are preliminary studies on toxicity, efficiency, safety, etc. for new molecules, 
but even though, shall certainly take more than five years, for the whole process of registration of a new 
product to be finished, due to the various tests that are demanded and that must be duly finished, analyzed 
by the competent agencies in the country and approved in the official proceedings, to, only then, obtain the 
registration of a new product for agricultural or forest use.

In this sense, this Final Derogation Report has evidenced all efforts and performances of studies, practices 
and knowledge made throughout the five years of effectiveness of the derogation of active ingredients ap-
proved for use in Brazil, by forest organizations on the control and management of the main pest in planted 
forests: leaf-cutting ants. Through the information contained in the Report, it was possible to clarify the ful-
fillment of each recommendation indicated by the FSC for the use of such active ingredients to be allowed. 

Finally, it should be highlighted that this Report contains general information on the fulfillment of the re-
commendations of the FSC, and that all such information was also verified by the certification body for every 
certificate holder throughout the five years of derogation in effect. And, therefore, a more detailed verification 
is possible, whenever necessary, through the certification monitoring reports.
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