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When Rain Washes Out the
Feed in Outdoor Mum
Production

Repeated or heavy rainfall during outdoor garden mum production can leach
fertilizer salts from containers, lower substrate EC, and leave plants wet but
without the nutrition needed to maintain growth and crop uniformity.

Rainfall during outdoor
garden chrysanthemum R = £
(Chrysanthemum 2 o
xmorifolium) production : i
(Fig. 1) can create several
challenges throughout the
crop cycle. Repeated or
heavy rain can move
substantial volumes of water
through containers, thereby
leaching soluble fertilizer
salts from the substrate and
consequently lowering root-
zone electrical conductivity
(EC). As a result, garden
mums may remain wet while
lacking sufficient available
nutrition to maintain growth
and crop uniformity.

Garden mums generally
require medium to high
fertility, often 150 to 300
ppm N during active growth
(Fig. 2), to maintain canopy
development and crop
uniformity. Fertilizer
concentration and
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Figure 1. Rainfall event during utdoor garden
chrysanthemum (Chrysanthemum xmorifolium) production.
Photo by: W.G. Owen, OSU.
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application frequency should be adjusted according to crop stage, substrate EC, weather conditions, and
the fertility program being used. When fertilizer salts are repeatedly leached from the substrate due to
rainfall and not replaced, plant growth can stall (Fig. 3), foliage can become chlorotic (yellow; Fig. 4), and
plants can finish smaller or less uniform than expected. Extended periods of depleted fertility can also
contribute to stress-related problems, including premature crown budding and foliar discoloration

(yellowing or reddening).

Monitoring Substrate pH and EC

The PourThru method provides a practical, nondestructive way to monitor substrate pH and EC throughout
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outdoor garden mum production. Because
container moisture alone does not indicate whether
plants have adequate nutrition, increase testing
frequency after repeated or significant rainfall
events to determine whether fertilizer salts have
leached from the substrate. Regular monitoring
helps determine when fertilizer should be
replenished, whereas container moisture should be
assessed before making a corrective fertilizer
application.

Use PourThru results to guide corrective fertility
decisions and focus on trends rather than a single
EC measurement. Record results with the date,
crop stage, fertilizer program, and recent weather
conditions so changes in root-zone conditions can
be tracked over time. A low EC during rapid growth
may indicate that plants are actively taking up
nutrients, whereas a low or declining EC after
persistent rainfall is more likely to indicate that
fertilizer salts have been leached from the
substrate. Interpret results alongside plant color,
new growth, container moisture, root health,
fertilizer concentration, and recent rainfall to
determine the most appropriate corrective action.

Detailed instructions for conducting a PourThru test
is provided on page 3. Additional instructions,
interpreting substrate pH and EC values, and
correcting root-zone fertility problems are available
at fertdirtsquirt.com. For garden mum-specific pH
and EC guidance, refer to the Garden
Chrysanthemum Nutritional Monitoring Fact Sheet.

Maintain Target Substrate pH and EC
Throughout Production

Interpreting PourThru results requires comparing
measured pH and EC values with crop-specific
targets. Maintaining appropriate root-zone
conditions supports nutrient availability, active root
function, and uniform crop growth. Because garden
mums generally require medium to high fertility,
substrate pH and EC should be monitored
throughout production and interpreted according to
crop stage and the fertility program being used.

Maintain substrate pH between 5.8 and 6.2 for
garden mums. When pH drifts below this range,
iron (Fe) and manganese (Mn) availability can
increase and may result in toxicity symptoms,
including dark spotting or necrosis on older foliage.
Substrate pH below 5.8 will also inhibit magnesium
(Mg) uptake causing lower or older leaves to
become Mg-deficient and exhibit interveinal
chlorosis. In severe cases, leaves will exhibit

Figure 2. Example of an outdoor-grown garden chrysanthemum
(Chrysanthemum xmorifolium) crop during active growth. Photo by:
W.G. Owen, OSU.
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Figure 3. An outdoor garden chrysanthemum (Chrysanthemum
xmorifolium) crop exhibiting stalled growth. Photo by: W.G. Owen,
OSu.
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Figure 4. Example of an outdoor-grown garden chrysanthemum
(Chrysanthemum xmorifolium) exhibiting chlorotic (yellow) foliage
due to low substrate EC caused by leaching from excessive rainfall.
Photo by: W.G. Owen, OSU.
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Figure 5. The PourThru method is a quick and easy procedure to determine substrate pH and
EC in the greenhouse or outdoor production area without disturbing plant roots or removing
substrate. The general procedure to perform a PourThru is outlined below:

Irrigate 3 to 5 representative
plants or the entire crop to
container capacity.

While waiting 30 minutes to 1 1T B\ Measurement
hour, calibrate the pH and EC B B accuracy starts
meter(s). with calibration.

Place a plastic collection
saucer under each container
to be sampled.

Pour distilled water over the P " 6.5+ pot = 3.41l.
substrate surface, circling the ¥ 5 S oz distilled water.
plant. ‘

Collect leachate from each
saucer for pH and EC
evaluation.

Test each leachate sample
and record the pH and EC
values for each plant.

Interpret results of the Garden mum

leachate samples using the (Chrysanthemum xmorifolium)
searchable database at pH: 5.8 t0 6.2
www.fertdirtsquirt.org. PourThru: 1.3 to 4.3 mS-cm™"

SEKGC= @K - |




e-GRO Alert - 2026 When Rain Washes Out the Feed in Outdoor Mum Production

© W.G. Owen, OSU

© W.G. Owen, OSU

Figure 6. Substrate pH below 5.8 will inhibit magnesium (Mg) uptake Figure 7. High substrate pH above 6.5 can inhibit iron (Fe) uptake

causing lower or older leaves of garden chrysanthemum and if garden chrysanthemum (Chrysanthemum xmorifolium)
(Chrysanthemum xmorifolium) to become Mg-deficient and in severe become severely Fe-deficient, interveinal chlorosis (yellowing)
cases, leaves will exhibit reddish spots along leaf margins and intensifies and plants become completely chlorotic or bleached
between the veins. Photo by: W.G. Owen, OSU. (white). Photo by: W.G. Owen, OSU..

reddish spots along leaf margins and between the veins (Fig. 6) progressing to upper leaves. When pH drifts
above the target range, micronutrient availability, particularly Fe, can decline and result in interveinal
chlorosis (Fig. 7) and reduced growth.

For a standard constant liquid-feed program, maintain a PourThru EC of 1.3 to 4.3 mS-cm~! while plants are
actively growing. This range provides a useful benchmark for determining whether the substrate contains
adequate fertilizer salts to support continued growth during production.

As garden mums approach their desired size and visible flower buds develop, nutrient demand declines and
fertilizer rates can generally be reduced. Continue monitoring substrate pH and EC during finishing because
low EC can indicate depleted fertility, whereas high EC can indicate that fertilizer salts are accumulating in
the substrate. Regular monitoring during finishing allows growers to adjust fertility before nutrient imbalances
affect foliage quality, plant appearance, or crop uniformity.

Replenish Fertility After Rainfall

When PourThru results show that EC has declined following rainfall, apply a complete water-soluble fertilizer
containing 200 to 300 ppm N to replenish fertility in the substrate. Apply the fertilizer after rain has stopped
and containers have drained sufficiently to require an irrigation event. This approach replaces nutrients lost
through leaching without applying additional nutrient solution to pots that remain saturated.

During periods of persistent rainfall, fertility can become depleted more rapidly, and a stronger corrective feed
may be needed. Ball Horticulture recommends applying water-soluble fertilizer at 300 ppm N or greater as
soon as possible after rain has subsided. Applying a corrective feed during a brief break between rain events
can help prevent prolonged low EC that may stall plant growth and reduce crop uniformity.

Growers relying primarily on controlled-release fertilizer should monitor PourThru EC particularly closely
during hot and rainy conditions. High temperatures can accelerate nutrient release from fertilizer prills,
whereas heavy rainfall can leach those released nutrients from the substrate. When PourThru EC falls to
approximately 2.0 to 2.5 mS-cm~" or lower, apply water-soluble fertilizer at 300 ppm N or greater when pots
have drained sufficiently and require an irrigation event.

After applying a corrective fertilizer treatment, recheck PourThru EC within a few days or after the next
irrigation event. Continue supplemental water-soluble fertilizer applications with subsequent irrigation events,
as needed, until EC returns to the desired range. When EC does not increase as expected, verify that the
fertilizer injector is operating correctly and confirm that the fertilizer solution being applied contains the
intended concentration.
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Figure 8. Example of a garden chrysanthemum (Chrysanthemum Figure 9. Example of a garden chrysanthemum (Chrysanthemum
xmorifolium) crop sitting in standing water in the production area. xmorifolium) exhibiting a root-zone diseases caused by excessive
Photo by: W.G. Owen, OSU. substrate moisture. Photo by: W.G. Owen, OSU.

Avoid Prolonged Root-Zone Saturation

A low EC reading does not always mean that fertilizer solution should be applied immediately. Before
applying a corrective feed, assess container moisture because pots that remain heavy after rainfall may not
yet require irrigation. Applying fertilizer solution to saturated containers can move additional water through
the substrate, further leach nutrients, reduce air-filled porosity, and limit root activity.

Outdoor garden mums should be kept evenly moist, but the substrate should not remain saturated.
Excessively wet containers can reduce root function and nutrient uptake even when adequate fertilizer is
available in the substrate. Poor drainage, standing water (Fig. 8), compacted production areas, and low
areas in the production area can prolong saturation and should be corrected before expecting plants to
respond fully to corrective fertilization.

Following prolonged rainfall, inspect root health before assuming that low EC is the only cause of reduced
growth. White, actively growing roots indicate that plants should be able to respond to improved fertility
conditions, whereas brown or deteriorating roots may indicate that waterlogging or root-zone disease (Fig. 9)
is limiting nutrient uptake. To confirm root diseases, submit plant samples to your preferred diagnostic
laboratory for diagnosis. Correcting drainage and root-health problems is necessary before additional
fertilizer alone can restore active crop growth.

Managing rainfall-related nutrient loss requires balancing fertilizer replacement with proper root-zone
moisture. The following production pointers can help maintain substrate fertility and support uniform garden
mum growth after repeated or heavy rainfall.

Key Production Pointers

= Repeated or heavy rainfall can leach fertilizer salts from containers, lower substrate EC, and leave outdoor
garden mums wet but under-fertilized.

= Use PourThru to monitor substrate pH and EC throughout production and increase testing after significant
or persistent rainfall.

= Maintain substrate pH from 5.8 to 6.2 and use EC trends rather than a single result to guide fertility
decisions.

= Apply corrective fertilizer only when containers have drained sufficiently and an irrigation event is needed.

= Maintain adequate fertility without prolonging root-zone saturation, which can limit root function and reduce
nutrient uptake.
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