
Do  oil-producing  crops  need
extra  manganese  or  just
enough?
Manganese  is  a  workhorse  micronutrient  in  plants.  It  is
central to photosystem II, essential for the water splitting
chemistry,  and  a  cofactor  for  several  enzymes.  Given  its
importance,  plants  that  produce  energetically  expensive
compounds – like oils – might require more of it to run their
machinery, so the threshold question is simple: do oilseed or
essential oil crops require manganese above what non oil-
producers need, or do they just need standard sufficiency with
no premium for “oil production status”?

A manganese sulfate crystal. One of the most commonly used
salts to supplement Mn in agriculture.

What  the  literature  actually
supports
Recent reviews agree on fundamentals. Plant Mn requirements
are driven by core physiology like photosynthesis and redox
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balance,  not  by  whether  a  crop  partitions  carbon  to  oil,
starch or protein. There is no general evidence for a higher
Mn setpoint in oil-producing species as a class. Instead,
yield  and  quality  respond  to  correcting  deficiency  and
avoiding  toxicity,  the  same  rule  that  governs  non  oil-
producing crops (1), (2).

Oilseeds

Soybean. Classic work shows severe Mn deficiency reduces
seed  oil  percentage.  Once  deficiency  is  corrected,
pushing  Mn  higher  does  not  increase  oil;  excess  Mn
depresses  growth  and  yield.  In  other  words,  soybean
needs adequate Mn, not extra because it is an oilseed
(3), (4).
Canola/rapeseed. Liming-induced Mn deficiency is common
on high pH soils. Foliar Mn corrects deficiency and
restores yield, but applications on adequate plants do
not increase oil or seed yield. Again, the benefit is
deficiency correction, not a special oil-crop premium
(5).

Essential oil crops

Water  mint  (Mentha  aquatica).  In  solution  culture,
applying  100  µM  Mn  sulfate,  which  is  ~5.5  ppm  Mn,
increased leaf glandular trichome density and essential
oil yield relative to a lower Mn background. This shows
Mn can modulate secondary metabolism when the baseline
is low, but it does not prove that mint requires Mn
above  typical  sufficiency  ranges;  it  shows  that
deficiency  or  marginal  supply  limits  oil  yield  and
composition (6).
Feverfew (Tanacetum parthenium). Varying Mg and Mn in
controlled  media  shifted  essential  oil  profiles.  Mn
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interacted with Mg to alter monoterpene vs sesquiterpene
proportions,  again  indicating  composition  sensitivity
under  limited  or  imbalanced  supply  rather  than  a
universal  need  for  “extra  Mn”  (7).

Soilless and hydroponic angle
Hydroponics removes soil redox chemistry, so Mn availability
is  governed  by  solution  concentration,  chelation  and  pH.
Reviews  emphasize  that  plants  still  follow  the  same
homeostatic rules; oil status does not change the Mn target.
In recirculating systems, Mn can drift due to adsorption,
precipitation at higher pH and plant uptake, which explains
sporadic deficiency in otherwise balanced recipes. Correct the
drift and the symptoms resolve; adding more than sufficiency
is unnecessary and risks toxicity, especially at low pH (1),
(2).

Evidence summary

Crop System
Mn

supplementation
rate (ppm Mn)

Outcome on
oil yield or
composition

Take-home Study

Soybean
Sand/solution

culture
Not specified
here in ppm

Severe Mn
deficiency
lowered seed

oil;
correcting
deficiency
restored
yield but

extra Mn gave
no benefit

Adequacy matters,
excess does not

help

(3),
(4)

https://www.sciencedirect.com/science/article/abs/pii/S0981942817300025
https://www.frontiersin.org/journals/plant-science/articles/10.3389/fpls.2020.00300/full
https://www.cambridge.org/core/journals/quantitative-plant-biology/article/manganese-handling-in-plants-advances-in-the-mechanistic-and-functional-understanding-of-transport-pathways/659FEF4103669CD1F6A8DC6957790882
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2135/cropsci1982.0011183X002200050012x
https://www.sciencedirect.com/science/article/pii/S0981942817300025


Crop System
Mn

supplementation
rate (ppm Mn)

Outcome on
oil yield or
composition

Take-home Study

Canola
Field,

calcareous
soils

Foliar Mn, rate
study

Yield gains
only where
tissue was

Mn-deficient;
no gain in

Mn-sufficient
stands

Target
deficiency, not
blanket “oil-
crop” boosts

(5)

Water
mint

Nutrient
solution

~5.5

Increased
trichome

density and
essential oil
yield from a

low-Mn
baseline

Adequate Mn is
required for EO
biosynthesis; no
proof of supra-
sufficiency need

(6)

Feverfew
Controlled

media
Varied Mn, ppm
not reported

Mn with Mg
shifted

monoterpene
vs

sesquiterpene
proportions

Composition
responds to Mn
status; optimize
for sufficiency

(7)

Tissue composition: are oil plants
different?
Authoritative  reviews  catalog  Mn  uptake,  transport  and
intracellular allocation across species. None propose distinct
Mn sufficiency thresholds based solely on oil production. The
drivers are photosynthetic demand, transporter regulation and
rhizosphere chemistry. Oilseed and essential oil crops display
the  same  deficiency  symptoms  and  toxicity  risks  as  other
species. Practically, tissue targets should be set by species-
specific sufficiency ranges and growth stage, not by “oil
producer” status (1), (2).
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Practical  stance  for  soilless
growers

Aim  for  sufficiency,  verify  with  tissue  tests.  If1.
chlorosis  and  interveinal  speckling  suggest  Mn
deficiency and tissue Mn is low, bring solution Mn up to
a normal range and adjust pH. Do not chase extra Mn for
oil content once sufficiency is confirmed (5).
Watch  pH  and  redox.  Slight  pH  rises  or  oxidizing2.
conditions can drop available Mn even when total Mn
dosing looks fine. Correct pH and renew chelates before
increasing Mn concentration (1).
Expect composition shifts near the margins. In mint and3.
feverfew,  Mn  status  influenced  essential  oil  profile
when supply was marginal. That is a signal to maintain
adequacy, not a license to overapply (6), (7).

Bottom line
There is no broad academic support for supplementing manganese
above normal sufficiency just because a crop produces oil. The
consistent finding is boring but useful: correct Mn deficiency
and keep supply in a normal, pH-stable window. Oilseed yield
and essential oil profiles suffer when Mn is low, and they
recover when Mn is adequate. Beyond that, extra Mn does not
buy more oil and can cost you growth.
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