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Alert

Poinsettias: 

More Mo or Not? 
What molybdenum supplemental strategy should be used with poinsettias? 

Figure 1. Molybdenum deficiency on a poinsettia with 

bract coloration. (© Brian Whipker) 

Even after 35 years of 
observing poinsettia nutrient 
disorders, diagnosing a 
molybdenum (Mo) 
deficiency is still a 
challenge (Fig. 1). Problems 
only occur sporadically, but 
when they do, they can 
severely impact the crop.

Molybdenum is an essential 
element, but it is only 
required in small quantities 
for most plants. 
Molybdenum’s major 
function is in nitrogen (N) 
utilization and N fixation. 
Poinsettias and some cole 
crops, such as broccoli and 
cauliflower, are more prone 
to developing Mo deficiency 
symptoms.  In trying to 
induce Mo deficiencies in 
the NC State University 
Nutrient Disorder system, 
much to our surprise, ivy 
geraniums developed 
symptoms too. 

Molybdenum acts differently from the other micronutrients when it comes to availability over a range of 
pHs (Fig. 2).  Availability is the inverse of the other micronutrients. Molybdenum is more available at high 
pHs and less available at low pHs.  So, growers who have elevated alkalinity in their water supply may 
have the advantage of more Mo availability with their higher substrate pH! Also, a research report from the 
Netherlands found that Mo deficiencies developed in lettuce grown in an unamended, low pH, peat 
substrate without Mo supplied. This would suggest that poinsettia growers who battle acidic substrate pHs 
may be more prone to the development of Mo deficiencies.
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Figure 3. Excessive phosphorus applications can inhibit the uptake 
of iron in phosphorus-sensitive Australian natives such as scaevola. 
(© Brian Whipker)

Figure 2. Availability of molybdenum and other elements over the 
substrate pH range. (© Brian Whipker)

Figure 3. Highlight of a leaf 
with molybdenum deficiency 
symptoms. (© Brian Whipker)

How Much Mo? 

What is the right amount of Mo to supply 
poinsettias? Poinsettias are reported to have a high 
requirement for Mo. Typically, recommendations 
suggest supplying Mo fertilizer at 0.1 ppm. 
Research at Purdue University (Hammer and 
Bailey, 1987) found that rates up to 60 ppm Mo did 
not result in phytotoxicity. Molybdenum toxicity is 
possible with other greenhouse crops, and some 
plants are sensitive at >0.5 ppm. Also, avoid 
feeding animals any plants that have received 
excessive Mo. 

Recirculating Irrigation Systems

Water quality regulations in Ontario, Canada, do 
not allow the discharge of high Mo-containing water 
into the environment. Therefore, a study by 
OMAFA and Flowers Canada explored the 
question of how little Mo was needed (West and 
Brown, 2015). With Mo being a partially mobile 
element, the study found that pre-charging the 
substrate with a Mo-containing fertilizer (20-8-20) 
for 4 weeks provided a Mo reserve in the plant. 
Then the plants were moved to a recirculating 
fertilization system with varying rates of Mo (100%, 
50%, 25% or 0% of the recommended Mo level). 
There were no significant differences in plant 
quality at the end of the experiment. No visible 
symptoms of Mo deficiency were observed, but at 
the lowest Mo fertilization rates (0 and 25%), the 
leaf tissue Mo concentrations were lower. 

Poinsettias: More Mo or Not?
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https://journals.ashs.org/view/journals/hortsci/22/6/article-p1284.xml
https://journals.ashs.org/view/journals/hortsci/22/6/article-p1284.xml
https://journals.ashs.org/view/journals/hortsci/22/6/article-p1284.xml
https://www.flowerscanadagrowers.com/uploads/2016/04/research - molybdenum report1.pdf
https://www.flowerscanadagrowers.com/uploads/2016/04/research - molybdenum report1.pdf
https://www.flowerscanadagrowers.com/uploads/2016/04/research - molybdenum report1.pdf
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Molybdenum is considered a partially mobile 
element in the plant. This means translocation can 
occur from the older leaves to the younger leaves if 
Mo concentrations are limited. The OMAFA 
researchers confirmed that poinsettias translocate 
Mo from the built-up reserve in the older leaves to 
the younger tissue. These results suggest that 
poinsettia plants remobilized the Mo from the older 
leaves to the newer leaves as needed and avoided 
the development of deficiency symptoms. With a 
recirculating irrigation system, it also meant that 
Mo leaching out of the system was limited. In 
addition, with bottom-irrigated plants, nutrients tend 
to accumulate in the upper strata of the pot.  Both 
of those factors helped alleviate the potential of Mo 
deficiency problems in their study. The new 
recommendations provide guidelines to growers 
with recirculating irrigation systems on managing 
Mo applications.

Other Irrigation Systems

For growers who do not recirculate their fertilizer 
solution, the potential of Mo accumulation is less, 
and therefore, Mo applications are still required, but 
maybe not to the extent of what historical 
recommendations suggest. The results imply that 
the critical period of providing Mo is in the first half 
of the production cycle, and any 
supplemental applications of Mo should be 
targeted then. Regular fertilization with the normal 
rate of Mo can then be done for the second half of 
production. These recommendations may still be 
on the liberal side of adding more Mo than what is 
required, and until additional research is conducted 
about the optimal timing of Mo application, it may 
be more prudent to help avoid Mo deficiency 
symptoms. Maintaining the substrate pH >5.5 will 
aid in Mo uptake.
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Figure 5. Moderating the phosphorus fertilization rate can be 

used to manage plant growth (left to right: 2.5, 5, and 10 ppm P). 

(© Brian Whipker)

Conclusions

Because of the possibility of Mo deficiencies, 
supplemental Mo fertilization is still a good 
production practice. The Ontario researchers 
provide some useful ideas that you may want to 
consider. With Mo being partially Mo, preloading 
the plant during the first half of the production cycle 
will provide a nutrient reserve that the plant can tap 
into if concentrations become limited. Maintain the 
substrate pH >5.5 and preferably between 5.8 and 
6.2 to ensure nutrient availability. By preloading the 
system and providing the optimal substrate pH, 
then later in the season, normal Mo-containing 
fertilizers should suffice. It is a good idea to also 
submit substrate/tissue samples to a commercial 
lab to ensure your Mo strategy is on target.
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Deficiency Symptomology 

Molybdenum deficiency symptoms will first appear 
on the upper, young, mature leaves. Deficiency 
symptoms are expressed as a blotchy chlorosis 
(yellowing) pattern (Fig. 3) of the young mature 
leaves to an overall chlorosis as symptoms 
progress (Fig. 1). The leaf chlorosis of Mo 
deficiency somewhat resembles N deficiency (but 
N deficiency begins on the older leaves), due in 
part to Mo’s role in N utilization. Distorted leaves 
can result under deficient conditions due to the 
failure of the interveinal areas to expand normally. 
It is important to correct Mo deficiency when 
symptoms first appear because leaf edge burn or 
distorted leaves can not be reversed. Poinsettias 
are considered heavy feeders of molybdenum, but 
most other plants are not.

Tissue Concentration  

Normal range for poinsettias is 1.0 to 5.0 ppm Mo. 
Levels below 0.5 ppm are considered deficient. An 
indirect method for assessing Mo deficiency is to 
determine the tissue nitrate-nitrogen (NO3-N) level. 
NO3-N levels >3,000 ppm indicate Mo is deficient. 
The normal Mo tissue range is lower for most other 
greenhouse crops. Confirm your actual Mo 
levels by conducting a plant tissue analysis. 
Root substrate (medium) tests are less reliable 
for determining Mo levels.

Fertilization Rate

Use a Mo fertilizer that provides 0.1 ppm. Target 
substrate Mo levels are 0.01 to 0.1 ppm based on 
the saturated media extraction (SME) method. 

Interactions

High levels of sulfates (SO4) can have an 
antagonistic effect on Mo uptake by the plant. High 
levels of phosphates (PO4) enhance Mo uptake by 
the plant. Molybdenum is less soluble in soilless 
substrates or when the pH is below 6.0.

Continual Fertilization

1. Most commercial fertilizers that provide 
micronutrients, including Mo. Remember to add 
supplemental Mo applications if using calcium 
nitrate (Ca(NO3)2) + potassium nitrate (KNO3).
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Figure 5. Moderating the phosphorus fertilization rate can be 

used to manage plant growth (left to right: 2.5, 5, and 10 ppm P). 

(© Brian Whipker)

2. Because poinsettias have a high Mo 
requirement, the addition of Mo at 0.1 ppm on a 
constant liquid fertilization program is 
recommended. This can be done by:

For Stock Solution: Mix 1 oz (28.4 g) sodium 
molybdate or ammonium molybdate in 40 fl oz 
(1200 ml) [or 24 grams per liter] of water.

For Application: Add 0.15 fl. oz. (4.44 ml) of the 
liquid Mo concentrate per 100 gallons of fertilizer 
stock solution [1.2 ml per 100 L].

As a precaution to avoid the potential of deficiency 
symptoms, provide supplemental applications of 
Mo on a continual basis.  

Corrective Fertilization

Supplemental applications of sodium molybdate or 
ammonium molybdate at 77 ppm of Mo (see mixing 
rates below) for soilless substrates. Visible 
improvements (darker green leaves) with the use 
of a corrective Mo fertilization should be evident 
within 1 to 2 weeks. It is important to correct Mo 
deficiency when symptoms first appear because 
leaf edge burn or distorted leaves can not be 
reversed. 

For Corrective Application to Soilless Substrate: 

Add 2.7 oz. (77 g) of sodium molybdate (38% Mo) 
per 100 gallons of water [20.3 g per 100 L] or 1.9 
oz. (54 g) of ammonium molybdate (54% Mo) per 
100 gallons of water [14.3 g per 100 L]. 

Corrective Foliar Spray

Foliar sprays have a greater risk of plant injury. 
Early morning applications are preferred. Avoid 
applications during the midday heat. Plant uptake 
is enhanced by the increased drying time that 
occurs during the moist conditions in the morning. 
Nutrient uptake through the leaves is also greater 
in the light periods rather than at night, thus making 
morning applications more desirable than evening 
sprays.  

To apply a foliar spray of Mo: mix 2 oz. (56.7 g) of 
sodium molybdate (38% Mo) per 100 gallons of 
water [15 g per 100 L] to supply 57 ppm Mo or mix 
2 oz. (56.7 g) of ammonium molybdate (54% Mo) 
per 100 gallons of water [15 g per 100 L] to supply 
81 ppm Mo. Test on a few plants first. Do not 
overapply.

Molybdenum Management
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