The Grower’s Guide to Nutrient monitoring & plant health

PHOSPHATE SPOTLIGHT

Measuring phosphate levels in plant sap provides a real-
time snapshot of phosphorus availability within the plant.
Unlike soil testing, which shows what's available in the
environment, sap analysis reflects what's actually being
absorbed and used by the plant.
This helps in :

. ldentifying phosphorus deficiencies or imbalances early

« Adjusting fertilization strategies precisely

. Preventing over-fertilization (which can lead to runoff

and environmental issues)
« Improving crop quality and yield

Role of Phosphate in plant physiology

1.Energy Transfer & Plant Metabolism
Phosphate (PO.*) is a crucial component of ATP (adenosine
triphosphate), the energy carrier of plant cells. It drives key
metabolic processes such as photosynthesis, respiration,
and nutrient transport, ensuring that plants grow efficiently
and respond effectively to environmental stress.

2. Root Development & Early Growth
Phosphate plays a major role in root formation and
elongation. Adequate phosphorus promotes strong root
systems that improve water and nutrient uptake, drought
resilience, and early establishment of seedlings—critical for
high-performing crops.

3. Cell Division, DNA & RNA Synthesis
As a fundamental element in genetic material, phosphate
supports cellular replication and growth. It ensures healthy
development of both vegetative and reproductive tissues,
influencing overall plant vigor.

4. Flowering, Fruiting & Maturity
Phosphorus is essential for flower initiation, fruit set, and
seed development. It contributes to earlier maturity,
uniform fruit development, and improved yield quality,

5. Sugar & Starch Conversion
Phosphate regulates the conversion and
transport of carbohydrates, supporting sugar
movement from leaves to storage organs
(roots, fruits, tubers). This process is critical for
maximizing quality in crops like potatoes,
grains, and fruiting vegetables.

Why Measure Phosphate in Plant Sap?
Real time insight for smarter crop

management
Monitoring phosphate in plant sap gives a real-
time view of phosphorus uptake and utilization,
rather than just what’s available in the soil.
Benefits of Sap Testing:
Detect hidden deficiencies before visible
symptoms appear.
Fine-tune fertilisation plans in-season.
Improve nutrient use efficiency and crop
performance.
Reduce excess application and
environmental impact.
better understanding of nutrient
interactions.
Improve Yield, Quality and Maturity.




MGthOdOlOgy . phosphate 5. Chloride Estimation Via Sodium

Determination in Plant Sap Assuming a 1:1 molar ratio between sodium and
chloride (commonly accepted in plant nutrition), if
Understanding lonic Balance and Phosphate Diagnosis sodium levels are normal, we can infer that chloride is
with LAQUAtwin Meters also sufficient. This allows us to narrow down the
Phosphate (PO, *) plays a critical role in plant metabolism, remaining anion imbalance to phosphate and sulfate.
but it is not always directly measurable in sap with
standard ion-selective electrodes. However, by using a 6. Distinguishing between Phosphate and Sulfate via
combination of ion measurements, pH analysis, and °Brix
refractometry (°Brix), we can infer phosphate status To differentiate between phosphate and sulfate
through a stepwise diagnostic approach that evaluates deficiency, use a refractometer to measure sap °Brix,
ionic balance. which indicates the total dissolved solids (primarily
sugars and organic compounds).

Step-by-Step Method for . Low °Brix values suggest low phosphate (PO,*")
Phosphate Estimation levels

. High °Brix values suggest low sulfate (SO,*)
levels
This indirect relationship stems from the role of
phosphorus in energy production and sugar transport
—when phosphorus is deficient, sugar mobility is
impaired, lowering °Brix values in sap.

1. pH as an indicator of lonic Balance
Sap pH is a key parameter that reflects the balance
between cations (positively charged ions) and anions
(negatively charged ions) in the plant sap.
. Alow pH indicates an excess of anions (e.g. Nitrate,
phosphate, sulfate, Chloride) Summary Of Diagnostic Logic
. A high pH suggests an excess of cations (e.g.
Potassium, Calcium, Sodium) Parameter Insight
This is the foundation for interpreting the presence or High pH Indicates low anion concentration
absence of specific anions, including phosphate.

Ma* and CI” balanced Rules out chloride deficiency

Mitrate corrected Eliminates nitrate as the cause

2. Measure Key lons with LAQUAtwin Meters
Using LAQUAtwin ion meters, begin by measuring the "Brix low e e e |
following four primary nutrients in the sap: *Brix high Points to sulfate deficiency

. Nitrate (NO,")

. Calcium (Ca*) Tools Required

- Potassium (K) « LAQUAtwin lon Meters (NO,-, K*, Ca?*, Na*)

. Sodium (Na*) ;
These ions are crucial contributors to the sap's ionic profile [l LAQUAWINPH meter

and should be corrected or balanced first, as they heavily - Portable refractometer for °Brix measurement
influence pH and ionic ratios. This method offers a practical, field-friendly
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3. Reference pH Benchmark APRFOBILA0 SIHGNOS e ORE DHORNeIC

Establish a reference pH value based on crop type and deficiencies that are not immediately visible and
regional standards. would otherwise go unnoticed until yield is
. For example, in Spain, the ideal sap pH is affected.
approximately 5.4 for many crops.
Compare your measured sap pH against this benchmark to
assess potential imbalances.

4. Interpreting pH Deviation

. If the measured pH is higher than the reference, this
typically indicates a deficiency in anions.
Since nitrate is already measured and corrected, the
remaining key anions to consider are:
Phosphate (PO,*-)
Sulfate (SO,*)
Chloride (CI-)
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