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INTRODUCTION TO 
THE GUIDELINES FOR 
CONFINED FIELD TRIALS 
OF LIVING MODIFIED 
PLANTS

CHAPTER

1

1.1	 INTRODUCTION 

Researchers and technology providers of modern biotechnology 
are committed in producing products that will provide maximum 
benefit to society but at the same time pose no risk to human 

health and to the environment. From the research and development 
stage of a living modified organism (LMO) to its commercialisation 
stage and placing it on the market, rigorous regulatory compliance has 
to be ensured. Regulatory compliant practices are pertinent to maintain 
public confidence in the technology and in its products that have been 
placed in the market will not pose any risks to human, plant and animal 
health as well as to biological diversity.

The development of a LMO from containment will have to be 
progressively tested before its commercialisation (Figure 1). In the case 
of living modified plant (LM plant), the next stage after evaluation under 
contained facilities would be evaluation in confined field trials (CFTs). 
CFTs are controlled small-scale experimental field trial introduction 
of LM plants into the environment at a defined location for a limited 
time.   The main objective of a CFT is to evaluate the LM plants with 
new genetic and phenotypic traits in the environment while ensuring 
that dissemination of the plants and the inserted gene is restricted. Field 
testing of LM plants will provide researchers with an opportunity to 
collect information, characterise, and evaluate the LM plants’ potential 
agronomic benefits and observe their interactions with the environment. 
The information and data collected will be critical for a risk assessment 
required by the regulatory authority when submitting an application for 
approval for further unconfined field trials or commercialisation. 

The first CFTs were carried out in the United States in 1987. Following 
that many CFTs have been conducted in various countries around 
the world. These trials have been conducted without harm to the 
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environment, to animals or to humans; this was accomplished by 
responsible management of CFTs by researchers and support from 
regulatory authorities. Thus, a combination of robust regulatory 
framework, science based risk mitigation measures, trained enforcement 
staff and field personnel are crucial to ensure effective confinement of the 
field trial.

CFTs not only are a prerequisite to the eventual unconfined 
environmental release of LM plants; plant breeders use CFTs to evaluate 
agronomic potential of novel plant-trait combinations. In addition, 
CFTs are also used to produce sufficient quantities of plant material for 
use in livestock feeding trials and to conduct compositional analysis 
for human food safety assessment. For plants that are amenable to 
vegetative propagation, CFTs also serve as a source of planting material 
multiplication. These trials also serve to provide data on the impact 
of the LM plants on non-target beneficial and endangered insects, and 
an assessment of morphological characteristics that could signal any 
changes to agronomic impact. CFTs can be multi-locational, representing 
a range of growing conditions and over multiple years. We have to take 
cognizance that most lines under CFTs do not end up as commercialised 
products (Figure 1).

The objective of this guideline is to provide researchers with the 
necessary practices when conducting a CFT of LM plants or crops to 
fulfil biosafety regulatory compliance. It also gives guidance on practices 
that will prevent pollen or seed dissemination into and within the 
environment, persistence of the LM plant or any of its parts and its 
progeny in the environment, and to prevent entry of the LM plant or 
plant products into the human food or animal feed chain. 

Confinement of a field trial in this document refers to reproductive 
isolation but depending on the case, it may also require a physical 
barrier or isolation as prescribed by the regulatory authority to prevent 
destruction by animals or unauthorized removal of the LM material by 
humans. 

Under the Second Schedule of the Biosafety Act 2007, approval is 
required from the National Biosafety Board (NBB) before CFTs are 
carried out. Specific forms are to be filled in and submitted to NBB 
with a specified fee according to the Third Schedule of the Biosafety 
(Approval and Notification) Regulations 2010. 

1.2	 TRAINING OF PERSONNEL

1.2.1	 Transportation and Storage of Experimental 
Living Modified Plant Material

Training of personnel involved in shipment and/or receipt of 
experimental LM plant material, and those who may have access to 
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material storage areas must be done on regular basis. This is to ensure 
that they understand their responsibilities. Firstly, this material must be 
properly handled, packaged, labelled and stored. Secondly, appropriate 
records of these materials must be kept. Finally, personnel must know 
what actions should be taken and by whom in the event of an unintended 
release. 

For management of the confined trial site, all personnel who have access 
or work on the trial site during the pre-planting, planting, growth, 
sampling, on-trial harvest, final harvest and the post-harvest period 
(current season) should understand their responsibilities for ensuring 
that the trial remains confined, appropriate records are kept, and what 
actions should be taken and by whom in the event of damage to the trial 
site or an unintended release. The training should be relevant to the 
activities that each staff member may undertake. For example, training 
related for in-field monitoring may be different from weeding during the 
trial. Copies of relevant standard operating procedures (SOPs) should 
be accessible to all personnel. 

Figure 1. From Lab to Market
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1.3	 REGULATIONS PERTAINING TO CONFINED 
FIELD TRIALS 

The terms and conditions governing the conduct of CFTs include 
specific provisions for reproductive isolation, physical security as 
necessary during transportation, planting, monitoring, sampling, on-
trial harvesting, final harvesting, storage, disposal, unintended release 
and reporting will be stipulated in the certificate of approval by the NBB 
[Part III, Approval for Release and Import, Biosafety Act 2007, Parts 
III and IV, Biosafety (Approval and Notification) Regulations 2010].

1.3.1	 Risk Mitigation Measures for CFTs

The risk mitigation measures to ensure the safe conduct of CFTs takes 
into account pollen- or seed-mediated dissemination of new genes into 
and within the environment; persistence of LM plant and its progeny in 
the environment and introduction of the LM plant or its products into 
the human food or livestock feed pathways. These measures help to 
ensure that the CFTs do not negatively impact the environment, animals, 
humans and the country’s biodiversity. 

1.3.2	 Preventing the Dissemination of New Genes

Preventing the dissemination of new genes through reproductive 
isolation refers to the means used to control the movement of pollen from 
the CFT into neighbouring plants of the same or a sexually compatible 
species. This includes other cultivated plantings or free-living plants 
of the same crop species, and any compatible wild plants of a species 
related to the crop. Pollen-mediated gene flow and introgression occur, 
only when the two plants are sexually compatible, fecundity must 
coincide, a pollen vector must be available, and the progeny plants must 
be fertile and able to persist in the environment.

In order to ensure reproductive isolation, crop specific protocols must 
be followed by removal of flowers, bagging of flowers/tassels to prevent 
open pollination; termination of the trial prior to flowering; spatial 
and/or physical isolation from other sexually compatible plants; use of 
border rows of conventional plants of the same variety to act as pollen 
traps for insect-pollinated species; and temporal isolation of pollination 
(i.e., planting earlier or later than any nearby sexually compatible 
plants). 

Spatial isolation is the basic method of reproductive isolation for all 
plant species based on appropriate distances already documented. 

For risk assessment of a CFT, one of the most important considerations 
is whether the method of genetic improvement, or the trait introduced 
into the LM plant, is likely to alter the basic reproductive biology of the 
unmodified plant species. It is important that all neighbouring farmers 
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be informed of the planned trials especially if the reproductive isolation 
may have an impact on farm management of fields adjacent to the trials.

1.3.3	 Preventing Persistence in the Environment

It is crucial that LM plants, or its progeny, will not persist in the 
environment at the end of the CFT. Any viable progeny plant materials 
(volunteers) in subsequent growing seasons should be managed to 
prevent persistence in the environment. There should be a period where 
planting of the same or a sexually compatible plant species is prevented 
and active monitoring is to be carried out. Any volunteer or prohibited 
plants must be destroyed before flowering.

The period of post-harvest restriction depends on the plant species 
and particularly its seed dormancy characteristics. It is important to 
consider whether the genetic improvement is likely to have altered 
any properties of seed dormancy. If it has not, then knowledge of the 
persistence of viable seed from the conventional variety in the soil can 
be used to determine the appropriate period of post-harvest restriction 
and monitoring.

1.3.4	 Preventing Introduction into the Food and Feed 
Pathways

A major critical control point in the proper management of CFTs is 
the prevention of introduction of LM plant material into food or feed 
pathways. Environments where experimental plant material is routinely 
harvested for local consumption at the end of conventional trials 
represents the most likely scenario in which an unintended release of 
regulated material may happen during a CFT. Effective risk management 
to prevent animal or human consumption of regulated plant material 
requires: Controlling the movement of plant material to and from the 
trial site; Controlling the storage of seed and other plant material; 
Controlling the disposal of residual or excess plant material on the trial 
site; Controlling the disposal of any material retained after harvest, such 
as seed that is saved for subsequent analyses; and controlling unlawful 
harvest from the trial site.

Implementation of effective and documented control processes, and 
a system of traceability, all of which are backed up by inspection and 
verification procedures must be established.

1.4	 GENERAL REQUIREMENTS
One of the most important areas to be considered in an application for 
a CFT is the ability of the Principal Investigator (PI) to satisfactorily 
implement an appropriate compliance management programme. In this 
regard, the PI’s prior training and experience, coupled with the PI’s own 
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history of successful compliance management, are significant factors 
that may influence the granting of an approval for a CFT application.

All field experiments of LMO are considered a release activity and 
therefore must obtain an approval from NBB [procedures are outlined 
in Biosafety (Approval and Notification) Regulations 2010]. The 
application for field experiment should be vetted by the Institutional 
Biosafety Committee (IBC) before submission to the NBB. The IBC 
assessments should be attached to the top sheet of the corresponding 
application form and submitted to the NBB. The PI must obtain an 
endorsement from IBC and should not start a field experiment until a 
certificate of approval is granted by the NBB. Measures for the control 
and confinement of field work must comply with conditions imposed by 
NBB. 

Figure 2. Confined Field Trial Process
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1.5	 CONCLUSION
The focus of a CFT must be on the implementation of effective risk 
management strategies as the ultimate goal of the CFT is to prevent 
unintended release of the LM plant material into the environment 
while undertaking the field trial to collect relevant data for subsequent 
confined and unconfined release experiments or for commercialization. 
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One of the goals of this document is to provide some guidance and 
information to researchers before they embark on a CFT of LM plants. 
In a CFT, researchers are able to safely evaluate LM plants with new 
genetic traits in their natural environment by following basic principles 
of confinement and biosafety. The regulation, conduct, and oversight 
of CFTs requires a comprehensive and integrated approach spanning 
all aspects of the trial, from the inception of planning to successful 
completion and reporting of the trial and results. 
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2.1	 INTRODUCTION 

The NBB has introduced a standard form (NBB/A/ER/10/FORM A) 
for an applicant to seek approval for CFTs. The application form 
contains sufficiently detailed instructions to allow the applicant 

to complete the form correctly and expeditiously. 

2.2	 SUBMISSION OF THE APPLICATION
Submission of the application shall be channelled through the 
respective IBCs, whose role is to ensure completeness of the application 
form and verify availability of the proposed facilities before endorsing 
and forwarding the application to the Director General (DG) of the 
Department of Biosafety in the prescribed manner, together with the 
prescribed fees and be accompanied with:

•	 risk assessment and a risk management report

•	 emergency responses plan

•	 other information as may be specified by the NBB.

Applications for a CFT must be received at least 180 working days 
in advance of the proposed trial start date. The DG shall review the 
application for completeness and initiate the official review process if 
the application is found to be complete. Applications that are incomplete 
or deficient are returned to the applicant with a listing of information 
required to address any deficiencies. Refer to Appendix 1 for the 
application form (NBB/A/ER/10/FORM A).

2.3	 REVIEW AND AUTHORISATION
Upon receiving the application, the DG in his/her capacity as the 
secretary of NBB, shall 

•	 Refer it to the Genetic Modification Advisory Committee (GMAC) for 
its recommendations,

APPLICATION FORM FOR 
CONFINED FIELD TRIALS

CHAPTER

2



Application Form for Confined Field Trials 15

•	 Refer it to relevant government agencies for specific matters

•	 Invite public participation for purpose of public disclosure

GMAC shall do a science-based assessment and forward its 
recommendation whether or not the application should be approved 
and the terms and conditions to be imposed by the NBB, if any, after 
the assessment. After having considered the recommendations of the 
GMAC, the comments of the relevant department or agency, the views of 
members of the public, if any, and any additional information, the NBB 
may grant the application by issuing a certificate of approval or refuse 
the application. 

Figure 3. Approval Process
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TRANSPORTATION 
AND STORAGE OF 

EXPERIMENTAL LIVING 
MODIFIED PLANTS

CHAPTER

3

3.1	 INTRODUCTION 

Confinement starts not only at the trial site but already during 
transportation and storage of LM plant material, specific 
confinement measures should be adopted. This chapter provides 

guidance on appropriate measures on the transport and storage of 
experimental LM plants and plant material for CFTs to ensure that there 
is no unintended release. Guidelines on preventive measures during 
transportation and storage have also been provided in the Biosafety 
Guidelines for Contained Use Activity of Living Modified Organism 
(LMO). 

3.2	 TRAINING OF PERSONNEL
All personnel involved in the transport and storage of LM plant 
material should be properly trained so that personnel understand their 
responsibilities to ensure that the LM material is properly handled, 
packaged, labelled, stored and the appropriate actions that need to 
be taken in the case of an unintended release. It is also important 
that proper records are kept and they should be made available to all 
personnel involved in the CFTs. 

3.3	 IMPORT OF EXPERIMENTAL LIVING MODIFIED 
PLANT MATERIAL 

Appropriate permits should be obtained before importing experimental 
LM plant material into the country. Part III of the Biosafety Act 
2007, section 13(1) clearly indicates that an approval is needed for 
the importation of LM plant material. Both the country of import and 
export must be aware of and comply with the obligations under each of 
the country’s Biosafety regulatory regime or the Cartagena Protocol on 
Biosafety if they are parties to it. 

3.4	 PACKAGING AND LABELLING
All material intended for CFTs must be packaged and labelled to prevent 
































































































