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INTEGRATED AIRFLOW

CULTIVATION KAIZEN

How Embracing ‘Change for the Better" in Your Cultivation Environment
Can Improve Yield, Quality, Consistency, and Plant Health

Kaizen strives to improve the world—everyone, everywhere, every day.

In business, its systematic approach to continuous improvement can

mean superior near-term results and sound long-term strategies. And for
controlled environment agriculture, it can mean quickly and effectively .
overcoming microclimates and other challenges that impact your Kaizen is a compound
performance or profitability.

(Kai-zen / kizan)

of two Japanese words

GETTING STARTED ¥ that together translate

. . . . as “good change” or
There are many opportunities to improve the yield, consistency and plant . &

health of your cultivation facility, and identifying unseen variables impacting “ ' “improvement.”
performance is the first step. To get started, you should first identify the ‘ ;
cultivation area where you’ll conduct your Kaizen event.

Record the standardized set points for temperature, relative humidity, and
variable pressure deficit (VPD) at the time you will conduct the event. Obtain
a physical drawing of the room that accurately identifies your bench and rack
locations. And note all strains growing in the room, including their location
and any strain-specific environmental conditions that may exist.

Then, get to work to make progress
towards improvements.




STEP 1: LISTEN

To start, speak to your operators, growers, and workers. Let them tell you what parts of the
room are hotter or colder, more or less humid, or more stagnant in regards to airflow than
others. As the first line of defense and the ones closest to the plants, they know.

STEP 1B: ASK

Then, ask followup questions. Lots of them. Many times your team may have already
identified problem areas. Ask what they've tried in an effort to address the issue or steps
they're employing to manage around a potential problem. Are they moving plants, adding
fans, focusing on certain plants that will do well in hot spots? Are you already experiencing
decreased yield, increased disease and pest pressure, or genetic or result-based variances?
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STEP 2: MAP

Once you have these insights and observations, plot 20 points in your cultivation area,
including over-canopy, under-canopy, and within-canopy, to measure the temperature,
relative humidity, and airflow. This will allow you to create a map to show adequate airflow
as well as microclimates. This visual representation of what is going on will also help you
establish a baseline you can track over time. The ideal time to do this is after week 5 of
flower, but consider doing it consistently, over the course of your growing cycle, to
normalize data and identify variables and variances.

STEP 2B: COLLECT

Once you plot your points, begin to note the temperature and humidity sensor values over the
course of the day within the room, especially during irrigation events. Pay particular attention to
changes in relative humidity at the beginning of an irrigation event, 15 minutes after,

and then hourly for the next four hours.

STEP 3: TRACK

Track your data over time and overlay existing data to analyze yield, quality, consistency,
and plant health. Record granular data in the room to see the impact microclimates may be
having. If this data doesn’t exist yet, it can easily be created on your next harvest so you
can plot yield data by region of the room and identify problem areas.
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CONTACT: Mark@DualDraft.Ag 315.534.9278

STEP 4: ANALYZE

Next, review your data to identify deltas and areas of concern. What are the set points for
temperature, relative humidity, and VPD in your cultivation room? What is the difference
between the set points and the data you've recorded? What does this information tell you?
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STEP 5: COLLABORATE

The final step is to establish the right members of your team and external partners to help you find
solutions in the problem zones. This is where Kaizen really drives progress, as you iterate on the
processes and technologies you'll need to overcome and thrive, and then continue the cycle.

CALL DUAL DRAFTTO HELP

Set up a meeting with Dual Draft to review your data and discuss solutions. We can help you
process the numbers, develop a plan, and implement successful interventions. Or, if you need
help getting started, asking the right questions, or collecting the data, we can help with that too.

UNSEEN VARIABLES AFFECTING OUTCOMES

Sometimes the things you can’t see can do the most harm.

HERE ARE THE MOST IMPORTANT QUESTIONS TO ASK:

1. Over-Canopy Airflow: Is the airflow over-canopy consistent over the length
of your benches or racks?

2. Under-Canopy Airflow: |s there a measurable under-canopy airflow and what is
the duration of the rise in relative humidity during and after an irrigation event?

3. Within-Canopy Airflow: Does the airflow within the canopy change as the canopy thickens?

4. Tier Health: Are you noticing a significant difference in temperature, relative humidity
and/or airflow on the second or third tier of your racks vs. the first tier?

5. Disease Pressure. Are there areas of your cultivation facility or rooms where
powdery mildew (for instance) consistently appears?

6. Homogenization of the Environment: Do you encounter variances of greater
than 3 degrees F or 3% relative humidity? This may indicate the presence of micro climates
that are negatively affecting yield, quality, consistency and plant health.
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