
Reprint with permission from the 
author(s) of this e-GRO Alert.

2026 Sponsors

www.e-gro.org

Don’t Let Winter Weather 
Bring Your Pansies Down 

Winter weather conditions can potentially result in an accumulation of 
fertilizer salts in the substrate and subsequently the substrate pH falling 
below optimal levels. Monitoring substrate pH and EC during production is 
critical to preventing potential toxicities. 

Figure 1. Low substrate pH exhibits lower leaf 
bronzing and blackening due to increased iron 
and manganese availability. (© Patrick Veazie) 

Spring Pansies are one of 
the most popular cool-season 
crops for greenhouse and 
outdoor bedding plant 
production. Weather changes 
often bring significant 
changes in plant needs and, 
therefore, production 
practices. Cold temperatures 
and low light conditions can 
reduce water uptake rates, 
resulting in reduced nutrient 
demand, potentially resulting 
in saturated root zones and 
increasing electrical 
conductivity (EC) if 
production practices are not 
adjusted. 

Recently, a group of pansies 
was observed exhibiting 
stunted growth and lower leaf 
blackening (Fig. 1-3). After 
further inspection, 
the substrate pH was 3.9 with an EC of 4.82. The lower leaf blackening is the result of an iron (Fe) and 
manganese (Mn) toxicity due to an increased availability due to low substrate pH. The recommended 
substrate pH and PourThru EC values for pansies are 5.5 to 5.8 and 1.3 to 2.0 mS/cm, respectively. 

While this was a later pansy crop compared to other fall pansies, the growing practices had not been 
adjusted to match the current crop's demands. Pansies grown earlier in the fall in warmer conditions will
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Figure 3. Stunted growth is another common low pH symptom 
observed (right) when substrate pH fell below the optimal range, 
compared to plants within the optimal substrate pH range of 5.5 to 
5.8 (left). (© Patrick Veazie)

Figure 2. Progression of lower leaf bronzing and blackening due to 
increased iron and manganese availability. (© Patrick Veazie)

reach marketable size sooner and will require a 
greater fertility rate and watering frequency. It is 
important to match both the fertilizer type, rate, and 
irrigation frequency to prevent the substrate from 
decreasing below optimal values. 

Fertilizers can be broadly classified as acidic, 
neutral, or basic depending on their effect on 
substrate pH. This reaction is largely determined by 
the proportion of nitrogen supplied as nitrate 
(NO₃⁻) versus ammoniacal nitrogen (NH₄⁺). Acidic 
fertilizers contain a greater concentration of NH₄⁺, 
which acidifies the substrate as plants take up 
NH₄⁺ and release hydrogen ions. Neutral fertilizers 
provide a balanced mix of nitrate and ammonium, 
resulting in minimal net pH change when plant 
uptake matches the fertilizer supply. In contrast, 
basic fertilizers are dominated by NO₃⁻, which 
tends to raise substrate pH because plants release 
hydroxyl or bicarbonate ions during nitrate uptake. 
Additionally, pansies are reported to exhibit 
ammonium toxicity, which is generally observed in 
colder weather conditions. During winter months, 
changing to a greater nitrate concentration is 
recommended to promote optimal plant growth and 
maintain substrate pH within the recommended 
range. The fertilizer type relies on the biological 
reaction to influence the substrate pH; however, 
the fertilizer rate is also an important factor in 
managing substrate pH. 

When the fertilizer rate matches plant uptake, 
substrate pH tends to remain stable. However, 
when fertilizer rates exceed uptake, substrate EC 
begins to rise. As EC increases, substrate pH 
declines, creating an inverse relationship between 
the two. This drop in pH occurs because fertilizer 
solutions are inherently acidic, and only through 
biological uptake can pH be moderated. In winter, 
reduced uptake magnifies this imbalance, making 
pansies particularly vulnerable to low pH and 
subsequent micronutrient toxicities. Selecting the 
correct fertilizer rate requires consideration of crop 
stage and seasonal conditions. Young plugs or 
transplants require different concentrations than 
actively growing, established plants. 

Pansy pH and EC
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Routine monitoring of substrate pH and EC is 
therefore essential. Keeping EC within 
recommended ranges helps prevent pH drift, 
reduces the risk of iron and manganese 
toxicity, and ensures consistent crop quality 
throughout the winter production cycle.
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In cooperation with our local and state greenhouse 
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