
EFFECT ON PLANT GROWTH AND DEVELOPMENT

Phosphorus fulfi ls an important function as car-
rier (transporter) of energy in plants, but also 
forms part of the phospholipids contained in 

cell membranes. For this reason, plants need phos-
phorus for growth, utilisation of sugar and starch, 
photosynthesis, nucleus formation and cell division. 
Energy from photosynthesis and the metabolism of 
carbohydrates is stored in phosphate compounds for 
later use in growth and reproduction. 

Without inadequate phosphorus supply, canola yields will 
be reduced, but in general phosphorus fertilisation has 
negligible effects on canola quality.

Phosphorus is readily translocated within plants, moving 
from older to younger tissues as the plant forms cells 
and develops roots, stems and leaves.

PHOSPHORUS DEFICIENCY SYMPTOMS

Phosphorus defi cient plants are mainly characterised 
by limited vegetative growth and sometimes also red or 

purple discolouration, especially on the older leaves, 
due to the mobility of phosphorus in plants. These 
discolourations should, however, not be confused 
with similar symptoms shown when young plants are 
plagued by severe aphid infestations or other stress 
conditions.

Phosphorus defi cient leaves may have a dark green 
or bluish green colour, since chlorophyll and protein 
formation are less affected than cell and leaf expan-
sion. Under severe phosphorus defi ciency, the already 
mentioned purple colouration may arise from the accu-
mulation of anthocyanin pigments. Under these condi-
tions, plants will show slow leaf expansion as well as 
smaller and fewer leaves. Mildly defi cient plants may 
look normal, but are small. Foliar phosphorus content of 
canola plants should be between 0,3% and 0,6% at the 
budding stage, or be more than 0,24% at fl owering. Root 
growth is less affected by phosphorus defi ciency than 
shoot growth, leading to a typical decrease in shoot-
root ratio. Although overall root branching is restricted in 
phosphorus defi cient soils, root hair length and density 
usually increase.

Phosphorus defi ciency affects the maturity and 
development of reproductive tissue, and 
even mild defi ciency may result in 
maturity delays of several days 
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when compared to plants with adequate phosphorus. 
In addition to a fl owering delay, phosphorus defi ciency 
may reduce the number of fl owers and seeds per pod. 
Leaves may die off early, which will contribute to the 
overall yield loss in canola.

PHOSPHORUS FERTILISERS AND APPLICATION

Even though phosphorus is an essential macronutrient, 
smaller quantities are required when compared to nitro-
gen. Canola removes about 7 kg of phosphorus from the
soil for each ton of canola grain produced.

Although canola needs more phosphorus than wheat to 
produce the same grain yield, canola is more effi cient 
than wheat at extracting phosphorus from the soil and 
from fertiliser granules. To determine the phosphorus 
fertiliser requirements, soil phosphorus values (analyses) 
are used with the aim to achieve soil values of 36 mg kg-1 
(citric acid) or 24 mg kg-1 (Bray 1). At lower or higher soil 
analyses, application rates shown in the table below are 
used with adjustments, taking into account the factors 
that determine yield potential. Maintenance fertilisation 
of >10 kg P ha-1 is recommended at soil values of more 
than 50 mg P kg-1 (citric acid) or 34 mg kg-1 (Bray 1). In 
crop rotation with cereals, phosphorus application rates 
for canola may be adjusted downwards by 30%.

PHOSPHORUS FERTILISATION GUIDELINES FOR 
CANOLA IN A LEGUME CROP ROTATION SYSTEM.

Phosphorus status of the soil (mg kg-1) P fertilisation
(kg P ha-1)

Citric acid Bray 1 for pH <5,5
10 6 30

20 14 24

30 20 18

40 28 15

50+ 34+ 10 (maintenance)

Canadian research on phosphorus fertiliser placement 
methods at typical rates show that the highest yields 
are frequently obtained with seed-placed and split ap-
plications, followed closely by pre-plant band methods. 
Broadcast-incorporated methods produce signifi cantly 
lower yields in the year of application when applied to 
phosphorus defi cient soil. Phosphorus supply during 
the fi rst two to six weeks of canola growth is critical 
to achieve optimal yield. Given that uptake is reduced 
under cold and wet conditions, canola benefi ts from 
a seed-placed supply of fertiliser phosphorus. The 
maximum safe rate of seed-placed phosphorus ferti-
liser for canola depends on seedbed utilisation and soil 
moisture conditions. Under dry soil conditions, with low 
utilisation (such as disc opener), the maximum safe 

Phosphorus defi ciency 
symptoms in young (left) 

and mature (right) canola plants.
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P2O5 seed-placed rate is approximately 22 kg ha-1, but 
this rate can be increased to 28 kg ha-1 under good 
soil moisture conditions. However, Australian research 
suggested that not more than 11,7 kg P ha-1 (applied 
as superphosphate with 9% P) can safely be drilled 
with the seed. Safe rates are dictated by the nitrogen 
component of the phosphorus fertiliser as canola has 
low tolerance to seed-placed nitrogen. Toxicity is mainly 
related to salt effect from the nitrogen component in fer-
tilisers, such as mono-ammonium phosphate (MAP).

Broadcast-incorporated placement involves spreading 
the phosphorus fertiliser on the surface, followed by cul-
tivation to work into the soil. This method is signifi cantly 
less effective than seed-placed or banded phosphorus 
fertiliser due to increased contact between the phospho-
rus and the reactive soil constituents. 

Application rates with broadcast-incorporated phospho-
rus fertiliser usually have to be two to four times that of 
seed-placed or banded rates to get equal response in 
soil with low phosphorus contents (6 mg kg-1 - 10 mg kg-1 
Bray 1). However, at soil phosphorus levels of more than 
about 20 mg kg-1 (Bray 1), no difference in effi ciency 
was shown for broadcasted and band-placed fertiliser. 

Broadcast without incorporation leaves phosphorus, 
which is immobile in most soil types, on the soil surface 
and uptake will be very low.

Phosphorus is mostly applied as fertilisers, such as 
superphosphate, ammoniated phosphate (mono- or 
di-) and rock phosphate. Whether phosphorus fertiliser 
is liquid or granular does not affect the utilisation by 
plants. Phosphorus fertiliser should, however, either 
been in the orthophosphate form, which is taken up 
by plants, or in the polyphosphate form, which is 
rapidly converted to the orthophosphate form. Polymer 
coating will control the release of fertiliser into the soil 
and may increase the safety of high rates of seed-
placed phosphorus fertilisers, such as MAP. Large dif-
ferences in early phosphorus availability were, howev-
er, not evident between the conventional and controlled 
released phosphorus fertiliser products in Canada. 

Rock phosphate is relative insoluble and although 
Canadian research did show some yield increases with 
canola on some soils, applications of rock phosphate 
need to be six to eight times that of phosphorus fertilis-
ers in the orthophosphate form to realise equivalent 
yield responses.

Purple phosphorus 
defi ciency like symptoms 
in canola may also be the 

result of other stress conditions.

Pamphlet sponsored by the Protein Research Foundation.
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