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At this newly expanded size, pro-
duction costs and environmental im-
pacts that seemed inconsequential at 
a small scale become serious concerns. 
While the price of labor for watering 

�P�L�J�K�W�� �K�D�Y�H�� �V�H�H�P�H�G�� �L�Q�V�L�J�Q�L�¿�F�D�Q�W�� �Z�K�H�Q��
growing in a basement, it’s daunting 
at a commercial scale. And while the 
environmental cost of dumping chemi-
cal-laden water from conventional mar-

ijuana farming into waste treatment 
systems might seem trivial at small 
scale, its impact is far greater for com-
mercial cultivators. In response, new 
growing systems are emerging as state 
agencies tighten standards, consumers 
�U�H�¿�Q�H�� �W�K�H�L�U�� �W�D�V�W�H�V�� �D�Q�G�� �L�Q�Q�R�Y�D�W�L�Y�H�� �S�U�R-
ducers shape their own evolution.

In these times of change, it’s only 
�¿�W�W�L�Q�J�� �W�K�D�W�� �P�D�U�L�M�X�D�Q�D�� �I�D�U�P�H�U�V���� �S�U�R-
duction managers and investors turn 
to resilience and adaptability in their 
agricultural practices. Ecological agri-
�F�X�O�W�X�U�H���L�V���D���U�D�W�L�R�Q�D�O���D�Q�G���S�U�R�¿�W�D�E�O�H���S�D�W�K��
toward that goal. It offers the sustained 
ability to produce and sell a valuable 
crop, while building ecological health 
and land value, and it is an excellent 
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framework for producing high-quality 
cannabis with a full entourage of active 
�F�R�P�S�R�X�Q�G�V����

Ecological farming uses biological 
pathways for nutrient cycling and pest 
management, thereby offering a full pal-
�H�W�W�H�� �R�I�� �U�H�V�R�X�U�F�H�V�� �I�R�U�� �W�K�H�� �S�O�D�Q�W�V���� �,�W�� �O�R�Z�H�U�V��
the risk of value loss from pests or pes-
ticide residues, reduces labor costs and 
�E�X�L�O�G�V���H�F�R�O�R�J�L�F�D�O���H�T�X�L�W�\���L�Q�W�R���W�K�H���I�D�U�P����

�s���>�h�����&�K�Z�������E�E�����/�^
Ecological cultivation of cannabis rais-

�H�V�� �V�R�P�H�� �L�P�S�R�U�W�D�Q�W�� �T�X�H�V�W�L�R�Q�V���� �3�U�R�G�X�F�W�L�R�Q��
clearly requires more land area than con-
ventional approaches, which imposes an 
�R�E�Y�L�R�X�V���F�R�V�W�����)�X�U�W�K�H�U�P�R�U�H�����V�R�P�H���J�U�R�Z�H�U�V��
argue that quality suffers with outdoor 
�P�D�U�L�M�X�D�Q�D���E�H�F�D�X�V�H���V�X�Q�O�L�J�K�W���Z�R�Q�¶�W���S�U�R�G�X�F�H��
�W�K�H�� �W�L�J�K�W�� �À�R�Z�H�U�V�� �I�R�U�P�H�G�� �X�Q�G�H�U�� �D�U�W�L�¿�F�L�D�O��
�O�L�J�K�W�L�Q�J���D�Q�G���7�+�&���O�H�Y�H�O�V���D�U�H���O�R�Z�H�U�����:�K�D�W�¶�V��
more, market studies indicate that canna-
bis is a fungible commodity — while in-
�G�L�Y�L�G�X�D�O���U�H�W�D�L�O�H�U�V���P�L�J�K�W���R�I�I�H�U���À�H�[�L�E�L�O�L�W�\���L�Q��
their buying policies, generally marijuana 
sells for a uniform price, regardless of per-
�F�H�L�Y�H�G���R�U���P�H�D�V�X�U�H�G���T�X�D�O�L�W�\������

Do these production concerns and the 
fungibility overshadow the business ben-
�H�¿�W�V���R�I���J�U�R�Z�L�Q�J���P�D�U�L�M�X�D�Q�D���Z�L�W�K���H�F�R�O�R�J�L�F�D�O��
agriculture? Aside from the environmen-
�W�D�O���E�H�Q�H�¿�W�V�����Z�K�\���Z�R�X�O�G���D���P�D�U�L�M�X�D�Q�D���I�D�U�P-
er bother? The rapidly evolving industry 
�D�Q�G�� �P�D�U�N�H�W�� �D�Q�V�Z�H�U�� �W�K�H�V�H�� �T�X�H�V�W�L�R�Q�V���� �$�V��
with food, segmented markets are emerg-
ing, driven by demand and consumer sav-
vy, and engaged by innovative ecological 
�S�U�R�G�X�F�H�U�V����

Many entrepreneurs in the marijuana 
�L�Q�G�X�V�W�U�\���D�U�H���D�Z�D�U�H���R�I���W�K�L�V���F�K�D�Q�J�H�����7�K�H���L�Q-
�G�H�S�H�Q�G�H�Q�W���F�H�U�W�L�¿�F�D�W�L�R�Q���H�Q�W�H�U�S�U�L�V�H�V���W�K�D�W���D�U�H��
emerging point to this awareness, as does 
the emergence of high-quality commer-
�F�L�D�O�� �W�H�V�W�L�Q�J�� �O�D�E�V�� �X�V�L�Q�J�� �W�U�D�Q�V�S�D�U�H�Q�W���� �Y�H�U�L�¿-
�D�E�O�H�� �W�H�F�K�Q�L�T�X�H�V�� �W�R�� �D�V�V�H�V�V�� �S�U�R�G�X�F�W�� �T�X�D�O�L�W�\����
The next step is to develop reliable brands 
�E�X�L�O�W�� �R�Q�� �Y�H�U�L�¿�D�E�O�H�� �V�W�D�Q�G�D�U�G�V�� �D�O�R�Q�J�V�L�G�H�� �H�I-
�I�H�F�W�L�Y�H���P�D�U�N�H�W�L�Q�J���D�Q�G���H�G�X�F�D�W�L�R�Q�����,�I���S�H�R�S�O�H��
�D�U�H�� �D�Z�D�U�H�� �W�K�D�W�� �U�H�O�L�D�E�O�H���� �F�H�U�W�L�¿�D�E�O�H�� �R�U�J�D�Q�L�F��
options exist at a slightly higher price, will 
a demand emerge for those connoisseur 
�S�U�R�G�X�F�W�V�"���,�W���F�H�U�W�D�L�Q�O�\���K�D�V���L�Q���W�K�H���I�R�R�G���Z�R�U�O�G��
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Ecological agriculture is a farming 

system that meets objectives of nutrient 
cycling and pest management by manag-
�L�Q�J�� �H�F�R�O�R�J�L�F�D�O�� �S�D�W�K�Z�D�\�V���� �,�W�� �L�Q�Y�R�O�Y�H�V�� �W�Z�R��
�U�H�O�D�W�H�G�� �D�Q�G�� �L�Q�W�H�U�Z�R�Y�H�Q�� �V�W�U�D�W�H�J�L�H�V���� �7�K�H��

�¿�U�V�W�� �V�W�U�D�W�H�J�\�� �P�L�Q�L�P�L�]�H�V�� �S�H�V�W�� �G�D�P�D�J�H�� �E�\��
attracting and providing resources for pest 
�S�U�H�G�D�W�R�U�V�� �D�Q�G�� �S�D�U�D�V�L�W�R�L�G�V���� �)�D�U�P�H�U�V�� �F�D�Q��
increase the number of these arthropods 
by increasing biological diversity above-
ground, thus providing them with shelter, 
�D�O�W�H�U�Q�D�W�L�Y�H�� �I�R�R�G�� �D�Q�G�� �Z�D�W�H�U���� �,�Q�� �W�X�U�Q���� �W�K�H�V�H��
�R�U�J�D�Q�L�V�P�V���V�X�S�S�U�H�V�V���S�H�V�W���S�R�S�X�O�D�W�L�R�Q�V����

The second strategy, increasing soil fer-
tility and soil biology, increases the diver-
sity of nutritional pathways and pathogen 
�V�X�S�S�U�H�V�V�L�R�Q���I�X�Q�F�W�L�R�Q�V�����7�K�H���W�Z�R���V�W�U�D�W�H�J�L�H�V��
are tightly bound, because the soil ecolo-
gy — the soil food web — is highly de-
�S�H�Q�G�H�Q�W�� �R�Q�� �S�O�D�Q�W�� �U�R�R�W�� �H�[�X�G�D�W�H�V���� �+�H�D�O�W�K�\��
�S�O�D�Q�W�V���U�H�T�X�L�U�H���K�H�D�O�W�K�\���V�R�L�O��

There are several common management 
patterns farmers can use for building bio-
diversity and soil fertility into the farm 
�O�D�Q�G�V�F�D�S�H����

• Interplanting the target species with 
cover crops — a diverse mix of species, 
each of which provides one or more ben-
�H�¿�F�L�D�O�� �I�X�Q�F�W�L�R�Q�V���� �)�R�U�� �H�[�D�P�S�O�H���� �D�� �P�L�[��
might include a grass species or two for 
building humus and providing refuge to 
�S�U�H�G�D�W�R�U�\���E�H�H�W�O�H�V�����,�Q���D�G�G�L�W�L�R�Q���W�R���W�K�H���J�U�D�V�V����
the mix could include a legume, which in 
�S�D�U�W�Q�H�U�V�K�L�S�� �Z�L�W�K�� �Q�L�W�U�L�I�\�L�Q�J�� �E�D�F�W�H�U�L�D���� �¿�[�H�V��

available nitrogen, and a radish cultivar 
�I�R�U���E�X�L�O�G�L�Q�J���V�R�L�O���R�U�J�D�Q�L�F���P�D�W�W�H�U�����$���G�L�Y�H�U�V�H��
mix adds vertical heterogeneity, providing 
�F�R�Y�H�U�� �I�R�U�� �E�H�Q�H�¿�F�L�D�O�� �S�H�V�W�� �H�Q�H�P�L�H�V�� �D�V�� �Z�H�O�O��
�D�V�� �S�U�R�Y�L�G�L�Q�J�� �V�R�L�O���E�X�L�O�G�L�Q�J�� �I�X�Q�F�W�L�R�Q�V���� �$��
cover crop mix can include biennial, an-
�Q�X�D�O���D�Q�G���R�U���S�H�U�H�Q�Q�L�D�O���V�S�H�F�L�H�V����

• Interplanting with perennial poly-
culture systems, using carefully chosen 
�S�O�D�Q�W���V�S�H�F�L�H�V���W�R���V�K�H�O�W�H�U���D�Q�G���I�H�H�G���E�H�Q�H�¿�F�L�D�O��
�S�D�U�D�V�L�W�R�L�G�V���D�Q�G���S�D�U�D�V�L�W�H�V���D�V���W�K�H�\���J�U�D�]�H���R�Q��
�S�H�V�W�V���� �7�K�H�V�H�� �V�\�V�W�H�P�V�� �Z�L�O�O�� �J�L�Y�H�� �O�R�Q�J���W�H�U�P��
biological support to the cannabis plant 
growing space, above and below ground, 
as perennial root exudates feed a thriving 
�V�R�L�O���I�R�R�G���Z�H�E����

• Planting surrounding strips and blocks 
of natural vegetation or perennial polycul-
ture dedicated to providing resources to 
�S�D�U�D�V�L�W�H�V�� �D�Q�G�� �S�U�H�G�D�W�R�U�V�� ���L�Q�F�O�X�G�L�Q�J�� �E�L�U�G�V������
These polycultures should include native 
�V�S�H�F�L�H�V������

• Planting bio-corridors — or strips of 
perennial polycultures connecting travel-
ing predators and parasitoids to the native 
�R�U���H�Q�J�L�Q�H�H�U�H�G���S�R�O�\�F�X�O�W�X�U�H���]�R�Q�H�V���V�X�U�U�R�X�Q�G-
�L�Q�J���¿�H�O�G�V��

� ‡ � &� U� H� D� W� L� Q� J� � � Y� H� U� W� L� F� D� O� � � H� D� U� W� K� H� Q� � � D� Q� G� � � V� R� L� O� �
�I�H�D�W�X�U�H�V�� �D�Q�G�� �Z�D�W�H�U�� �I�H�D�W�X�U�H�V���� �0�R�G�L�¿�H�G��
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hugelkulture beds increase soil heteroge-
neity and improve water-holding capacity 
���L�I���E�X�L�O�W���F�R�U�U�H�F�W�O�\�������D�Q�G���Z�D�W�H�U���I�H�D�W�X�U�H�V���V�X�S-
�S�R�U�W���S�H�V�W���S�U�H�G�D�W�R�U�V���D�Q�G���S�D�U�D�V�L�W�R�L�G�V�����7�K�H�V�H��
features in combination with polycultures 
can increase vertical 
heterogeneity, as well 
as providing habitat 
�I�R�U���E�H�Q�H�¿�F�L�D�O���I�X�Q�J�L��
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There are four 
�S�U�L�P�D�U�\�� �E�H�Q�H�¿�W�V�� �R�I��
combining ecological 
agriculture with mar-
�L�M�X�D�Q�D���I�D�U�P�L�Q�J����

• Ecological ag-
riculture can grow 
�K�L�J�K���T�X�D�O�L�W�\�� �S�U�R�G�X�F�H����
Because consumers 
smoke and eat cannabis products for health 
and recreation, growing healthy, vigorous 
plants free of biotic and chemical residues 
�L�V���D�Q���L�P�S�R�U�W�D�Q�W���D�Q�G���Y�D�O�X�D�E�O�H���J�R�D�O��

Ecological agriculture meets the stan-
dard of growing high-quality plants by pro-
viding the resources they need to express 
�W�K�H�L�U���I�X�O�O���J�H�Q�H�W�L�F���S�R�W�H�Q�W�L�D�O�����3�O�D�Q�W�V���W�K�D�W���U�H�D�F�K��
their full potential produce the full comple-
�P�H�Q�W���R�I���W�H�U�S�H�Q�H�V���D�Q�G���F�D�Q�Q�D�E�L�Q�R�L�G�V����

Likewise, ecological agriculture can 
end the use of synthetic chemicals that re-
�G�X�F�H���W�K�H���T�X�D�O�L�W�\���D�Q�G���Y�D�O�X�H���R�I���W�K�H���S�U�R�G�X�F�H����
�$�Q�� �L�Q�W�H�J�U�D�W�H�G�� �S�H�V�W�� �P�D�Q�D�J�H�P�H�Q�W�� ���,�3�0����
program can suppress pest damage below 

economic thresholds, 
largely by preventing 
�S�U�R�E�O�H�P�V�� �L�Q�� �W�K�H�� �¿�U�V�W��
�S�O�D�F�H���� �$�V�� �F�D�Q�Q�D�E�L�V��
farmers know, any 
infestation guaran-
tees a production set-
back, even when the 
�R�X�W�E�U�H�D�N�� �L�V�� �W�K�Z�D�U�W�H�G����
Prevention and early 
detection are key to 
containing costs and 
maintaining the value 
�R�I���W�K�H���K�D�U�Y�H�V�W����

A smart IPM plan 
�Z�L�O�O�� �R�S�W�L�P�L�]�H�� �O�D�E�R�U��

productivity by leveling and codifying 
�S�U�R�F�H�G�X�U�H�V���� �7�L�P�H�� �L�V�� �V�S�H�Q�W�� �X�S�� �I�U�R�Q�W�� �S�U�H-
venting, monitoring and assessing pest 
status, thereby replacing crisis and emer-
gency techniques with rational, economic 
�W�D�F�W�L�F�V���� �)�X�U�W�K�H�U���� �W�K�H�� �I�D�U�P�H�U�� �U�H�G�X�F�H�V�� �X�Q-
wanted residues from chemical applica-
tions, mold, bacteria, viruses and arthro-
pods and their products (eggs, webbing 
�D�Q�G���K�R�Q�H�\�G�H�Z����

• Ecological agriculture produces re-
silient, stable and robust agricultural sys-
�W�H�P�V���� �(�P�S�K�D�V�L�]�L�Q�J�� �H�F�R�O�R�J�L�F�D�O�� �I�X�Q�F�W�L�R�Q��
and biological diversity promotes hetero-
geneity in soil structures and diverse plant 
communities, creating a system of natural 
�F�K�H�F�N�V���D�Q�G���E�X�I�I�H�U�V�����7�K�H�V�H���S�O�D�Q�W���F�R�P�P�X�Q�L-
ties provide various forms of support for 
the target plant in the form of nutrient cy-
�F�O�L�Q�J���D�Q�G���S�U�R�W�H�F�W�L�R�Q���I�U�R�P���S�H�V�W���L�Q�I�H�V�W�D�W�L�R�Q����
Diverse species composition and function 
in the soil food web are the only tangible 
checks to long-term root-rot infection in 
�¿�H�O�G���V�R�L�O�V��

�$�� �F�R�U�R�O�O�D�U�\�� �W�R�� �W�K�L�V�� �E�H�Q�H�¿�W�� �L�V�� �W�K�D�W�� �H�F�R-
�O�R�J�L�F�D�O�� �D�J�U�L�F�X�O�W�X�U�H�� �L�P�S�U�R�Y�H�V�� �W�K�H�� �I�D�U�P�¶�V��
long-term fertility, health and economic 
�Y�D�O�X�H�����$�� �U�H�V�L�O�L�H�Q�W���� �V�W�D�E�O�H�� �D�Q�G�� �U�R�E�X�V�W�� �I�D�U�P��
�L�V���D���K�H�D�O�W�K�\�����I�H�U�W�L�O�H���I�D�U�P�����D���K�H�D�O�W�K�\�����I�H�U�W�L�O�H��
farm is a valuable farm, especially if it is 
�R�U�J�D�Q�L�]�H�G�� �W�R�� �R�S�W�L�P�L�]�H�� �O�D�E�R�U�� �D�Q�G�� �H�T�X�L�S-
�P�H�Q�W���X�V�H����

• Ecological agriculture requires fewer 
resources and produces less waste than 
�F�R�Q�Y�H�Q�W�L�R�Q�D�O���I�D�U�P�L�Q�J�����/�L�Y�L�Q�J���V�R�L�O�V���²���I�X�O�O��
of life and organic matter — hold and re-
cycle water and nutrients and delay their 
�O�R�V�V�����,�Q���O�L�Y�L�Q�J���V�R�L�O�V�����E�L�R�O�R�J�L�F�D�O���F�R�P�S�O�H�[�H�V��
are responsible for weathering parent-rock 
�D�Q�G�� �P�L�Q�H�U�D�O�L�]�L�Q�J�� �R�U�J�D�Q�L�F�D�O�O�\���W�L�H�G�� �Q�X�W�U�L-
ents, making them available to plant roots 
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�L�Q���H�[�F�K�D�Q�J�H���I�R�U���U�R�R�W���H�[�X�G�D�W�H�V�����0�D�Q�\���P�D�F-
ro- and micro-nutrients are common in 
�¿�H�O�G���V�R�L�O�V���L�Q���Z�K�L�F�K���W�K�H���V�R�L�O���I�R�R�G���Z�H�E���K�D�V��
�E�H�H�Q�� �D�F�W�L�Y�D�W�H�G���� �7�K�H�\�� �R�I�W�H�Q�� �U�H�T�X�L�U�H�� �P�L�Q�L-
mal or no supplement — as long as the 
�V�R�L�O���O�L�I�H���L�V���Y�L�J�R�U�R�X�V��

�,�Q�� �D�G�G�L�W�L�R�Q�� �W�R�� �I�H�U�W�L�O�L�]�H�U�� �V�D�Y�L�Q�J�V���� �H�F�R-
logical agriculture can offer savings on 
pesticide materials and labor, given that 
farmers monitor their crops for pests and 
�I�R�O�O�R�Z���D���V�R�O�L�G���,�3�0�����)�D�U�P�H�U�V���F�D�Q���V�D�Y�H���P�D-
�W�H�U�L�D�O�V���D�Q�G���O�D�E�R�U���E�\���P�L�Q�L�P�L�]�L�Q�J���W�U�H�D�W�P�H�Q�W��
area and intensity, even when an infesta-
�W�L�R�Q���G�R�H�V���R�F�F�X�U��

� ‡ � )� L� Q� D� O� O� \� �� � � F� R� P� S� D� U� H� G� � � W� R� � � F� R� Q� Y� H� Q� W� L� R� Q� D� O� �
farming techniques, ecological agriculture 
�F�U�H�D�W�H�V���I�H�Z�H�U���Z�D�V�W�H�V���� �V�L�J�Q�L�¿�F�D�Q�W�O�\���U�H�G�X�F-
�L�Q�J�� �Z�D�V�W�H�� �G�L�V�S�R�V�D�O�� �D�Q�G�� �U�H�P�R�Y�D�O���� �(�[�F�H�V�V��
nutrients are conserved within the soil 
food web, ready for exchange upon de-
mand, but they are not as free to leach into 
�W�K�H�� �Z�D�W�H�U���W�D�E�O�H�V�� �E�H�O�R�Z���� �3�H�V�W�L�F�L�G�H�� �U�X�Q���R�I�I��
and drift pose no risks, and chemical stor-
�D�J�H�� �D�Q�G�� �G�L�V�S�R�V�D�O�� �L�V�� �P�L�Q�L�P�L�]�H�G���� �)�R�U�� �V�\�V-
tems that must use containers, used soil-
mix disposal becomes a composting input 
and thus a resource, instead of posing a 
�Z�D�V�W�H�� �S�U�R�E�O�H�P���� �)�X�U�W�K�H�U���� �H�F�R�O�R�J�L�F�D�O�� �D�J�U�L-
culture eliminates the problem of wasting 

water and polluting water tables and sur-
�I�D�F�H���Z�D�W�H�U���E�\���P�L�Q�L�P�L�]�L�Q�J���Z�D�W�H�U���Q�H�H�G�V���D�Q�G��
�R�S�W�L�P�L�]�L�Q�J���Z�D�W�H�U���G�L�V�W�U�L�E�X�W�L�R�Q��
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�$�Q�� �R�S�W�L�P�L�]�H�G�� �H�F�R�O�R�J�L�F�D�O�� �I�D�U�P�� �K�D�V�� �D��

large core of area surrounded by a buffer 

against pest infestation, chemical contam-
ination, pollen contamination and other 
�S�U�R�E�O�H�P�V������

�7�K�H�� �E�H�Q�H�¿�W�V�� �R�I�� �H�F�R�O�R�J�L�F�D�O�� �I�D�U�P�L�Q�J�� �L�Q-
crease dramatically for larger land areas, 
because as the land area grows, the pro-
tected inner core increases compared to 
�W�K�H�� �E�X�I�I�H�U�L�Q�J�� �O�D�Q�G�� �D�U�H�D���� �)�R�U�� �H�[�D�P�S�O�H���� �D��

���������I�R�R�W���V�T�X�D�U�H���¿�H�O�G���Z�L�W�K���D���������I�R�R�W���E�X�I�I�H�U��
will have a core area of only 36% of the 
�W�R�W�D�O�� �O�D�Q�G�� �D�U�H�D�����$�� �������������I�R�R�W�� �V�T�X�D�U�H�� �Z�L�W�K��
a 20-foot buffer will have a core area of 
�����������/�L�N�H�Z�L�V�H�����D���V�T�X�D�U�H���D�U�H�D���Z�L�O�O���K�D�Y�H���D��
larger core than the same area laid out as 
�D�� �U�H�F�W�D�Q�J�O�H���� �7�K�H�� �L�G�H�D�O�� �V�F�H�Q�D�U�L�R�� �L�Q�F�O�X�G�H�V��
many farms under cultivation using eco-
logical agriculture, creating a large, di-
�Y�H�U�V�H���O�D�Q�G�V�F�D�S�H���P�R�V�D�L�F����

0!.&%*&*%('*(!"#$#%&"'$(-'/)
The design process can be formal or in-

�I�R�U�P�D�O�����/�L�N�H�Z�L�V�H�����G�H�V�L�J�Q�H�U�V���F�D�Q���X�V�H���W�R�R�O�V��
ranging from high-tech computer technol-
�R�J�\���W�R���V�L�P�S�O�\���W�K�H���G�H�V�L�J�Q�H�U�¶�V���L�P�D�J�L�Q�D�W�L�R�Q����
�:�K�D�W�H�Y�H�U���W�K�H���D�S�S�U�R�D�F�K�����W�K�H���S�O�D�Q�Q�H�U���Q�H�H�G�V��
�W�R���I�R�O�O�R�Z���D���I�H�Z���E�D�V�L�F���V�W�H�S�V��

• Assessment and mapping: Design 
begins with a candid assessment and 
�F�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q�� �R�I�� �W�K�H�� �I�D�U�P�� �H�F�R�O�R�J�\���� �L�Q-
cluding soil types, conditions, energy and 
�P�D�W�H�U�L�D�O�� �À�R�Z�V�� ���Z�L�Q�G���� �Z�D�W�H�U���� �V�X�Q���� �G�X�V�W����
�F�K�H�P�L�F�D�O������ �S�K�\�V�L�F�D�O�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �D�Q�G��
�Y�H�J�H�W�D�W�L�Y�H�� �S�U�R�¿�O�H���� �7�K�H�� �D�V�V�H�V�V�P�H�Q�W�� �P�D�S�V��
the farm parcel into discrete contiguous 
areas based on potential productivity and 
rates them in terms of their suitability for 
�J�U�R�Z�L�Q�J�� �F�D�Q�Q�D�E�L�V���� �6�R�P�H�� �]�R�Q�H�V�� �Z�L�O�O�� �E�H��
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more conducive to marijuana cultivation, 
�Z�K�L�O�H���V�R�P�H���]�R�Q�H�V���Z�L�O�O���Q�R�W���E�H���V�X�L�W�D�E�O�H���I�R�U��
�D�Q�\���F�X�O�W�L�Y�D�W�L�R�Q����

�)�R�U�� �D�Q���H�I�I�H�F�W�L�Y�H�� �D�V�V�H�V�V�P�H�Q�W���� �F�U�H�D�W�L�Q�J�� �D��
�P�D�S���L�V���F�U�X�F�L�D�O�����7�K�H���P�D�S���V�K�R�X�O�G���U�H�S�U�H�V�H�Q�W��
differences in land based on the assess-
ment — with each different area repre-
�V�H�Q�W�H�G���E�\���D���]�R�Q�H��

� ‡ � &� R� P� S� L� O� L� Q� J� �� S� H� V� W� �� P� D� Q� D� J� H� P� H� Q� W� �� L� Q� I� R� U� P� D-
tion: This step depends upon the ecologi-
cal functions the planner desires to engi-
�Q�H�H�U���L�Q�W�R���W�K�H���V�\�V�W�H�P�����,�W���U�H�T�X�L�U�H�V���F�R�P�S�L�O�L�Q�J��
three sets of information:  

������ �$�� �O�L�V�W�� �R�I�� �D�Q�W�L�F�L�S�D�W�H�G�� �R�U�� �F�K�D�U�D�F�W�H�U�L�V-
tic pests, with information regarding the 
growth, development and reproduction of 
each pest, as well as information on feed-
�L�Q�J���D�Q�G���V�K�H�O�W�H�U��

�������$���O�L�V�W���R�I���R�U�J�D�Q�L�V�P�V���W�K�D�W���N�L�O�O���R�U���G�L�V�D�E�O�H��
these pests and their characteristics re-
garding growth, development, reproduc-
�W�L�R�Q�����I�H�H�G�L�Q�J���D�Q�G���V�K�H�O�W�H�U��

�������$���O�L�V�W���R�I���D�O�O���S�O�D�Q�W�V���X�S�R�Q���Z�K�L�F�K���W�K�H�V�H��
�E�H�Q�H�¿�F�L�D�O���R�U�J�D�Q�L�V�P�V���U�H�O�\���I�R�U���V�K�H�O�W�H�U�����Q�H�F-
�W�D�U�����S�R�O�O�H�Q���D�Q�G���D�O�W�H�U�Q�D�W�L�Y�H���S�U�H�\��

� ‡ � '� H� ¿� Q� L� Q� J� � � S� D� W� W� H� U� Q� V� � � I� R� U� � � P� D� Q� D� J� H� P� H� Q� W� �
�]�R�Q�H�V���� �7�K�H�� �Q�H�[�W�� �V�W�H�S�� �L�V�� �G�H�V�L�J�Q�D�W�L�Q�J�� �W�K�H��
appropriate management pattern for each 
�]�R�Q�H���� �E�D�V�H�G�� �R�Q�� �W�K�H�� �D�V�V�H�V�V�P�H�Q�W���� �$�W�� �W�K�L�V��
stage, the planner decides which biodiver-
sity management pattern or patterns (annu-
�D�O�� �F�R�Y�H�U�� �F�U�R�S���� �S�H�U�H�Q�Q�L�D�O�� �S�R�O�\�F�X�O�W�X�U�H���� �H�W�F������
�D�U�H�� �R�S�W�L�P�D�O�� �I�R�U�� �H�D�F�K�� �]�R�Q�H�� �E�D�V�H�G�� �R�Q�� �W�K�H��
�]�R�Q�H�V�¶���V�X�L�W�D�E�L�O�L�W�\���I�R�U���P�D�U�L�M�X�D�Q�D���F�X�O�W�L�Y�D�W�L�R�Q������

� ‡ � &� U� H� D� W� L� Q� J� � � W� K� H� � � ]� R� Q� H� � � G� H� V� L� J� Q� V� �� � � 7� K� H� � � I� D� U� P� �
�S�O�D�Q�Q�H�U�� �F�D�Q�� �G�H�V�L�J�Q�� �D�Q�G�� �P�D�S�� �H�D�F�K�� �]�R�Q�H��
according to its designated management 
�S�D�W�W�H�U�Q�����7�K�L�V���V�W�H�S���L�Q�Y�R�O�Y�H�V���F�K�R�R�V�L�Q�J���Z�K�D�W��
�S�O�D�Q�W�V���Z�L�O�O���E�H���S�O�D�Q�W�H�G���Z�K�H�U�H�����7�K�H���G�H�V�L�J�Q�H�U��
must pay careful attention to these con-
cerns:

- Equipment access, including room to 
�F�R�P�P�X�W�H�����W�X�U�Q�����D�Q�G���Z�R�U�N��

� � � /� D� E� R� U� � � Z� R� U� N� � � À� R� Z� �� � � D� F� F� R� X� Q� W� L� Q� J� � � I� R� U� � � R� Q� �
�V�L�W�H���W�U�D�Y�H�O���G�L�V�W�D�Q�F�H�V���D�Q�G���Z�R�U�N���V�S�D�F�H���Q�H�H�G�V��

� � � :� D� W� H� U� L� Q� J� � � Q� H� H� G� V� � � D� Q� G� � � L� U� U� L� J� D� W� L� R� Q� � � I� H� D-
tures, including any supplemental irriga-
�W�L�R�Q���V�\�V�W�H�P����

�� �(�[�W�H�U�Q�D�O�� �À�R�Z�V�� ���Z�L�Q�G�V���� �Z�D�W�H�U���� �V�X�Q����
�S�H�V�W���H�[�S�R�V�X�U�H�����F�R�O�G���D�L�U���À�R�Z�����G�X�V�W�����H�W�F������

� � � 6� R� L� O� � � Y� D� U� L� D� W� L� R� Q� V� � � ²� � � H� Y� H� Q� � � Y� D� U� L� D� W� L� R� Q� V� �
�Z�L�W�K�L�Q���D���¿�H�O�G���D�U�H���F�R�P�P�R�Q��

�� �6�S�D�W�L�D�O�� �F�R�Q�V�W�U�D�L�Q�W�V�� �V�X�F�K�� �D�V�� �V�L�]�H�� �D�Q�G��
�V�K�D�S�H����

- Geographical and physical features, 
�V�X�F�K���D�V���K�L�O�O�V�����D�E�X�W�P�H�Q�W�V�����J�X�O�O�L�H�V�����H�W�F��

� � � 8� W� L� O� L� W� L� H� V� �
� � � 6� H� D� V� R� Q� D� O� �� F� K� D� Q� J� H� V� �� L� Q� �� F� R� Q� G� L� W� L� R� Q� V� �
�� �%�X�G�J�H�W���F�R�Q�V�W�U�D�L�Q�W�V����
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�)�R�U���D���O�D�U�J�H���V�F�D�O�H���R�S�H�U�D�W�L�R�Q�����J�H�R�J�U�D�S�K�L�F�D�O��

�L�Q�I�R�U�P�D�W�L�R�Q���V�\�V�W�H�P�V�����*�,�6�����F�D�Q���J�U�H�D�W�O�\���L�P-
�S�U�R�Y�H���S�O�D�Q�Q�L�Q�J���D�Q�G���P�D�Q�D�J�H�P�H�Q�W���H�I�¿�F�L�H�Q-
�F�L�H�V���� �$�� �*�,�6�� �L�V�� �D�� �U�H�O�D�W�L�R�Q�D�O�� �G�D�W�D�E�D�V�H�� �Z�L�W�K��
mapping capabilities, enabling the planner 
�W�R���F�U�H�D�W�H���D���U�H�F�R�U�G���I�R�U���H�Y�H�U�\���S�O�D�Q�W�����]�R�Q�H���R�U��
�R�W�K�H�U���I�H�D�W�X�U�H���L�Q�F�O�X�G�H�G���L�Q���W�K�H���G�H�V�L�J�Q������

�)�R�U���H�[�D�P�S�O�H�����H�D�F�K���S�O�D�Q�W���R�Q���D���P�D�S���P�L�J�K�W��
have a record with data on precise loca-
tion, periodic growth and development, 
�D�Q�G�� �I�H�H�G�L�Q�J�� �S�U�H�I�H�U�H�Q�F�H�V���� �7�K�H�� �D�E�L�O�L�W�\�� �W�R��
compile individual records on thousands 
of plants — for purchasing, management 
and cultural treatment, and research and 
development — will bestow obvious 
�E�H�Q�H�¿�W�V�����$�W�� �W�K�L�V�� �O�H�Y�H�O�� �R�I�� �G�H�W�D�L�O���� �W�K�H�� �I�D�U�P��
�S�O�D�Q�Q�H�U�� �F�D�Q�� �P�R�G�H�O�� �F�R�V�W�V�� �D�Q�G�� �E�H�Q�H�¿�W�V����
�I�D�F�L�O�L�W�D�W�L�Q�J�� �¿�Q�D�Q�F�L�D�O�� �S�O�D�Q�Q�L�Q�J�� �D�Q�G�� �E�X�G-
�J�H�W�L�Q�J���� �8�V�L�Q�J�� �V�W�D�Q�G�D�U�G�� �G�D�W�D�E�D�V�H�� �T�X�H�U�L�H�V����
the manager can identify hidden problem 
�V�S�R�W�V�� �W�K�D�W�� �D�S�S�H�D�U�� �D�W�� �D�� �O�D�U�J�H�U�� �V�F�D�O�H���� �8�V�L�Q�J��
�*�,�6���Z�L�W�K���D���À�H�[�L�E�O�H���W�H�P�S�O�D�W�H�����D���S�U�R�G�X�F�W�L�R�Q��
template can easily be scaled up and ex-
�W�H�Q�G�H�G���L�Q�W�R���Q�H�Z���D�U�H�D�V������

"/&+&"'$(1'+2.('*0(1$'**&*%
�)�R�O�O�R�Z�L�Q�J�� �G�H�V�L�J�Q���� �W�K�H�� �Q�H�[�W�� �V�W�H�S�� �L�V�� �W�R��

�G�H�¿�Q�H�� �D�O�O�� �W�K�H�� �F�U�L�W�L�F�D�O�� �S�D�W�K�V�� �Q�H�F�H�V�V�D�U�\�� �I�R�U��
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is a sequence of tasks that must occur in a 
certain order (foundation, walls and roof-
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ing down each objective into labor tasks 
and necessary equipment — information 
that is key for creating a project schedule 
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At this stage, the planner has the nec-
essary information to create production 
projections and generate a reliable budget 
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