Knop’'s Medium

Knop’s Medium 1in Plant Tissue
Culture: Origins, Uses, and
Formulation

Knop’s solution, while not explicitly a "medium" in the modern
plant tissue culture sense, represents a foundational step in
the development of nutrient solutions for plant growth. It
lacks the sophisticated hormonal additions of modern media,
but understanding its history offers crucial context for the
evolution of plant tissue culture techniques.

Origin:

While not specifically designed for tissue culture in vitro,
Knop’s solution was formulated by Wilhelm Knop in 1865. Knop,
a German agricultural chemist, aimed to create a simple,
defined nutrient solution for hydroponic growth of plants.
This was a significant advancement, moving away from relying
solely on soil-based cultivation and allowing for controlled
experimentation on nutrient requirements. His work was crucial
in establishing the basic macronutrient and micronutrient
needs of plants, laying groundwork for future tissue culture
media. While Knop didn’t envision the techniques of in vitro
culture, his solution provided a fundamental building block
for later, more complex formulations.

Applications:

While not widely used directly for plant tissue culture today
due to its lack of plant growth regulators (PGRs), Knop's


https://propagate.one/knops-medium/

solution 1is sometimes employed in the early stages of plant
tissue culture, particularly in situations where minimal
nutrient supplementation is desired, or as a base for other
bespoke media. It can be used to initiate callus cultures from
certain plant species, though its effectiveness varies widely
and requires adaptations. Since it lacks essential plant
hormones, Knop'’s solution wouldn’t be effective for inducing
organogenesis (shoot or root formation) on its own.
Modifications adding plant growth regulators would be
necessary for these processes. It may see use in simple
germination experiments or for very specific situations where
a simple, defined medium without hormones 1is preferred for
research focused specifically on nutrient uptake and
metabolism. Its simple composition and low cost make it a
valuable tool in basic plant physiology studies.

Formulation:

The original Knop’s solution was exceptionally simple compared
to modern tissue culture media. A typical formulation is shown
below. Note that concentrations can vary depending on the
source and specific application. Adaptations are necessary for
tissue culture use and often involve the addition of vitamins
and growth regulators(PGRs) like auxins and cytokinins.

Concentration
Component Role
(mg/L)
KNO s 1000 Potassium and Nitrate
source
Ca(NOs)2-4H20 1000 Calcium and Nitrate source
Magnesium and Sulfate
MgS0a4 - 7H20 250 gnesiu u
source
Ph hat Pot i
KH2PO4 170 osphate and Potassium
source




Component Concentration Role
(mg/L)

FeCls 2.5 -5 Iron source
MnS04-H20 2.3 Manganese source
ZnS04 - 7H20 0.02 Zinc source
NaMoOa4 - 2H20 0.03 Molybdenum source
CuSO04 -5H20 0.005 Copper source

H3BO0s 5.5 - 6.2 Boron source

Conclusion:

Knop’'s solution, while historically significant, has clear
limitations for modern plant tissue culture. Its primary
strength lies in its simplicity and low cost, making it useful
for some basic research and as a starting point for customized
media. However, the lack of PGRs significantly restricts its
applications compared to more modern media like Murashige and
Skoog (MS) medium or Gamborg’s B5 medium. MS and B5 media
include a broader range of micronutrients, vitamins, and
importantly, a balanced suite of PGRs tailored for successful
in vitro growth, callus induction, organogenesis, and rooting.
Knop’s solution’s relevance today lies mainly in its
historical context and in specific niche applications
demanding simplicity and the absolute exclusion of hormonal
influence. It is not a substitute for modern, specialized
media in most tissue culture protocols.



