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PHOSPHORUS

The Functional Role of Phosphorus

in Plants
- Fosforns roll i viksten
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Agenda:

* Functional Overview

* P and Root Development

- hormones

e P andTillering (Timing of P fertilization)

* P and Carbohydrates

e P and Photosynthesis — Diagnosing deficiency in
the field

* Phosphorus Fertilization — Present and Future




'"WHERE DOES IT HURT?




Phosphorus Deficiency Symptoms

Function

Cell energy supply
— (Photosynthesis: NADPH, ATP)
The Calvin Cycle

— synthesis and export of
carbohydrates

P-lipids in biomembranes
Hormones (AUX, CYT, SL)

Symptoms

Reduced growth rate

Dark green leaf color (high
chlorophyll concentration)
Reduced tillering

Accumulation of anthocyanins

adequalely lod.

PHOSPHORUS (phosphate) shartags marts laaves
vath rodish purple, particularly on poung plants.



P Starvation and Anthocyanosis
- photoprotection




Phosphorus deficiency is often never
discovered
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Phosphorus moves extremely slow in

soil...
h
Nutrient D. Speed Speed
(cm? s 1 mm 10 cm

N 2x10° 42 min
P 5x 107 278 hours 320 years
K 10”7 14 hours 16 years
Mn 10710 13.889 hours | Impossible
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P is acquired from the rhizosphere

Rhizosphere P,



P and Root Architecture

- Repression

TRENDS in Plant Science




Field trial with P deficiency in
Northern Denmark




P deficiency and tillering
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Phosphorus regulates tillering

- during a short period of 3-6 weeks after emergence

Shading
(low R:FR ratio)

Control -P




Phosphorus deficiency inhibits
tillering due to AUX accumulation
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Modified after Domagalska, M.A. & Leyser, 0., 2011. Signal integration in the control of shoot branching. Nature Reviews Molecular Cell Biology, 12(4), pp.211-221.
Xi, L. et al., 2015. Impacts of strigolactone on shoot branching under phosphate starvation in chrysanthemum (Dendranthema grandiflorum cv. Jinba). Frontiers in Plant Science, 6, p.694.

20/01/2019



Plant Soil @ CrossMark
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Harvest
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P deficiency leads to starch
accumulation in chloroplasts

+P -P



Phosphorus regulates the carbohydrate
metabolism

Chloroplast Cytoplasm
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Phosphorus regulates
photosynthesis
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Phosphorus and the Light Reactions

- what happens under P deficiency

Chloroplast stroma 1

NADP* + H* NADPH
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Placement of P fertilizers often
advantageous

TABEL 23. Gedskning af vinterhvede om efteraret og om foraret (N17)

Efterar ved saning Tidligt forar a
Vinterhvede Udbringnings- (kg N pr.| kg P pr. e | altift i torstof
1) -
metode h h procent pr. ha

2018. 4 forseg

1. Standard 0 0 0 11,1 103 d 63,1 C
2. TSP? -forar 0 22 0 22 11,3 105 bcd 0,3 C
3. TSP2 -fordr m. reduceret norm -20 22 -20 22 10,7 103 cd 2,6 bc
4. TSP? - efterar Placeret 22 0 0 22 10,9 111 ab 5,7 ab
5. DAP? - efterar Placeret 20 22 -20 0 22 10,5 113 a 9,4 a
6. Svovl. Amm.9 - efterar Placeret 20 -20 22 0 22 11 106 abcd 3,0 bc
7. YaraMila Raps - efterar Placeret 20 6 -20 17 0 23 10,9 105 bed 2,7 bc
8. DAP? - efterar Iblandetudsaed 20 22 -20 0 22 10,8 111 ab 6,2 ab
9. Svovl. Amm.” - efterar Iblandetudsaed 20 -20 22 0 22 11,1 110 ab 4,1 bc
10. YaraMila Raps®- efterar Iblandetudsaed 20 6 -20 17 0 23 10,9 110 abc 5,6 ab
11. TSP? -forar + DAP? - efterar Placeret 20 22 -20 22 0 44 10,7 110 ab 6,7 ab
LSD 6,8 4,2

! Udbringningsmetode om efteraret. Forarsudbringning er bredspredt i alle led.

A Triplesuperfosfat.

3 Diammoniumfosfat.

“ Svovlsur ammoniak.

' Med YaraMila Raps NPK 17-5-10 udbringes 6 kg kvaelstof, 20 kg fosfor, 12 kg kalium pr. ha.



Conclusions...

Phosphorus has a very low mobility in soil
— Placement of P advantageous

— Autumn application has proven valuable
Timing of P application in spring is crucial
— Tillering and ear setting

Accurate determination of P status of soils
are complicated

— Plant analysis is a valuable alternative

Current practise for soil fertilization is not
sustainable

— Foliar fertilization might be an alternative
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Fosformaleren
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Resultatet evalueres pa telefonen
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Appen
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Markforsgg med P mangel

l Phosphorus applied
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Treatment

P+ 46 DAS
P+ 56 DAS
P- 0 DAS
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