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ST1,\.l3.IJ:,IZI~G. TijE. NEEDS FOR A~RICULTt ~L. PRODUCTION! 
' ,J " l 

2 J.D. ll3eaton 

Provision of adequate levels of availabte plant nutrients is 
.C'1 --•' ,,•" l ., ' ~ : 

an essentiai part of sound agronomic ~ractice. Fertilizers are 
.·.··, '(_ 1\, -~r (_ ~-?} ,);, 1:: - :; · >-, , " -. , ,; ', •-" _ , _, 

now nec~seaJ;y for top yields c;>f high quality crops. Plant nutrients 
' , -'· -·':, 'J .:_ ' -~ -· } ;: ' ~ . f•i' -' \ -~ ' -·> ,;· 

in fer~ilizers a:re rel?orted to account for from about. one-third to 
over·. so'':~~·,·~rop p~od~ction in th~ U]llted s~~tes (Beaton, 'i97i). 

· '4 i>" !A '" i. , ·, ; /; " . . __ ; • 

Inaqequate levels of N, P, K and s are known to limit crop 
\' :·_·_' '.,:' / }, . :: j f .f : ; -_~, :· \ q :.: ") ' '- '>' ,-

yields in~-~~nY, .. c:tr~as of t~e Ca1,1adian prairies •. ·Laverty (1971) es·-:i~ 

mated that' the 132 thousart·d· tons of N used i~ 1969 in the. Prai'ri:e 
·' 

Provinces result~d in higher 
" l ' f ,- ~ ,> ,· ' . \; 

crop yields worth approximately 59 

million dollars. 
~·~~ ,:" ':· ,1 :: 1, -·· ', ' ' 1 ' -- '' , ' j 

In addition to the well recognized need for and b~nefits from 
•""'; ._, ,.), '/' " ,, ' 

N, P·, K and S, there are indications of ipsu'ftJpient amounts of 

ayail~l>le ~g~ B( Cp a11d. Mn in certain soiJ_~ ·Of the Canadian prair.Les. 
Li~in'g' to porre~t SC)il. acidity ,is now being recognized a~ an incr,~as-

-· - ., L' • >'1 . '"• ' .:tm , ,),,%:_ .-. l ··~~)i'J' 

ingJ_y iP'tportan!: factor in crop production in western Saskatchewan apd 
, '1 :: i. ~/ ,' '' ~ ,;:+ ,_.J ' ~- ' • ' ' 

parts of.Alberta. 
' -[,' ''\~' ',' ' 

1 J .'i'· ,n:· . ,....... """<· ' 
Pr~~l3e~t.~d qt t,l)~ 1974 SoJ.l Fe~ ... tility. Workshop, Saskatchewan 
Adv1sory Fertil1zer council, Univerltity of sa~skatchewan:, 
Februa:tJ~£ L6 'and 7., 1974. 

2chief Agronomist, Cominco Ltd., Calgary, Alberta. 
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Fertilizer requiremen,ts and supply j.n the Canadi~n prairies, 

with special emphasis on the Saskatchewar, situation, are to be 

reviewed in this paper. ·The importance t.o both the agr l.cul tutal 

and fertilizer industries of a more stab:.e pattern of fertilizer 

use will also be discussed. 

I. Fertilizer Requirements 

Although soils in the Prairie Provinces are generally extremely 
fertile and have been capable of providing satisfactory levels of 
nutrition to crops during many years of cultivation, withara~al o.f· 

subst~ntial quantities or plant nutrients cannot continue indetinitely 

without adversely affec.ting yield and quality of crops. Eventually 

it will be necessary to maintain or improve soil fertility by apply

ing sufficient amounts of fertilizer to approximate the removai of 

plant nutrients by cropping. 

Even the reservoir of plant nutrients in very rich sbils will 
become exhausted. Oxbow Black soils in eastern Saskatchewan have· 
lost 50% of their original nitrogen by cultivation for upwards of 70 

to 80 years (Paul, 1971, 1972). 
The effect of gradually declining soil ·fertility levels may :1bt 

be recognized immediately because initially there will probably b~ 

iittie or no change in crop yields. In the case of nitrogen, the 
first indication of approaching deficiency may occur as small 

reductions in quality such as protein concentration in cereal crops. 

A. Crop Nutrient Removal 

Nutrient removal values can be used to set fertilizer 
requirements in situations where the maintenance of soil 

fertility is desired. Estimates of the removal of nitrogen, 

phosphorus, and potassium by cropping in Saskatchewan and in 

the Prairie Provinces as a whole are shown in Table l for 

selected years between 1938 and 1973. In spite of the 

obvious imperfections in these calculations of crop removal 
of nutri~nts, theX nonetP.:e~ess indicate the magnitude ofthe 
amounts of N, P2o5 , and K20 withdrawn from Prairie soili&:. 
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Nitrogen removal by crops in SasJ:atchewan has apparently 

varied betwEen 138 and 494 thousand 1-'ons per year. A some
what narrowEr range in annual remova:. values of from 313 to 
494 thousand tons of N occurred during the years stud,ied 
between 196: and 1973. The high of ~~94 thousand ton·s in 1971 
is somewhat lower than Braidek' s (19'.7 2) calculation of 631 
thousand tons of N removed in Saskatc:hewan grain crops in 1971. 

For the Prairies as a whole, nitrogen taken from the soil 
through cropping was calculated to vary from abou~ 1 million 

tons in 1971 and 1973 to under 400 thousand tons in 1938. 
Values of between 800 and 900 thous~nd tons annually appear t:> 
be more·representative of. crop removal in. recent yea~s. 

Removal of phosphorus by Saskatchewan crops reached a lev3l 
of just under 200 thousand tons of P2o5 in 1971. Croppingin 
1963, 1969, and 1973 .also resulted in subst.antial extraction 
of phosphorus, in the ord.er of 18.0 thousand tons .annually. 
These estimates based on the eight principal field crops are 
considerably highe·r than the quantity of phosphorus reported 
·by Johnson (1972) to be removed solely by grain crap·s s;old in 

Saskatchewan. He calculated that about·293 thousand tons of 

phosphorus we.;-e· extracted" by grain crops .marketed during the 
10-year ;perio(l 1959(60 to 1968/69 or an average of approxi
mately:: 6,7 thousand tons of P2o5;year. 

Far the .Prairie Region, phosphorus withdrawal was shown t.:> 
be. highest in 1971 (392 .thousand tons) followed closely by 384 

.··· ' ., ; 

.thousand tons in 1973. Figures in the low 300 thousand's a·re 
. , ".L.: 

probably typ,ical for yearly crop utilization of this nutrient. 
Jqh,nson. (1972) indicated that removal of phosphorus by wheat 
production for the 42-year period 1927 to 1968 in the Prairie 

P:z:o,vinces t,otalled over 4.8 million ~ons of P2o5 or an averaga 
,of ~l::!out 114 thousand tons of P2o5 per year. Although not 
_shown in Table 1, the ~ontribution of wheat to the estimated 
total removal. of phosphorus was of the order of 100 thousand 
tons of P2o5 or less in 1938, 1948, and 1970 • 

. The estimates of potassium (K20) removed through cropping 
were somewhat less than those for phosphorus. Potassium re
moval by Saskatchewan crops in the years selected from !'963 to 

1973 averaged about 121 thousand tons/year while the average 

for the Prairie Provinces for the same years was 287 thousand 
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A study, not yet published, on tl .. e withdrawal of sulphl:lr 

from Canadian soils including Saskatchewan and the Prairie 

Provinces was made by The Sulphur Inf;ti tute in 197 3. Results 

of this undertaking will probably be available for distri-

. bution before the end of this year. 

The nutrient removal values pres~~nted in Table 1 are 

believed to be meaningful indicators of the amounts of plant 

nutrients wtich must ultimately be returned to soils in the 

Prairie Provinces in order to stabilize agriculture production 

and to conserve our valuable soil resource. These estimates 

of withdrawal include neither the quantity of nutrients 

required fox formation of roots nor those present in above

ground plant parts, with the exception of tame hay, which are 

needed to produce the harvested portions of principal field 

crops. Furthermore, removal of plant nutrients through pro~ 

duction of livestock on the vast area,s of improved and 

unimproved J: asture lands in the Prairie Provinces has not·. -been 

accounted fer in this paper. 

B. Calculated Potential Consumption of.Fertilizers 

Another approach to the determination of fertilizer require

ments is to calculate potential consumption of fertilizers 

based on acreages being cropped and suggested rates af fertili-

' zation of various crops (Beaton & Tisdale, 1969). The fertilizer 

application rates used must necessarily be gross averages and 

as a result there are shortcomings in this approach. However, 

useful estimates of fertilizer requirements can be obtained by 
this procedure. 

The calculated potential consumption of nitrogen, phosphorus, 

and potassitE by principal field crops grown in Saskatchewan and 

the Canadian prairies in 1967 is shown in Table 2. An updating 

of these values for 1971, a record year for grain producti6n, 

is ~lso given in this table. The fertilizer application rates 

are the same as those used in an earlier study of potential 

plant nutrient usage in Canada (Beaton & Tisdale, 1969). 
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As mj,.ght. be expected, potential cons-umption of N and 
P2o5 was~qujte similar for both year0. Since fertilizer 
recommend~tion .rates were the .~arne fnr both years, changes 
in potential usage merely reflect di.:ferences in acreage 
of.the principal field crops. 

Th~ <Iifferences between potential usage of N in 1967 

and 1971 anc. the estimated removal o::: this nutrient in the 
same years {Table 1) are note\iorthy. . Potentic::ll consumption 
of N in Saskatchewan wa~ only 56% of the estimated crop 
withdrawal in 1967 while a still low~~r percentage of 38 was 
calculated for 1971. For the Prairi~~ Provinces as a whole, 

'. { ' 

th~_re was closer agreement between e.stimated crop removal 
of N with calculated potential usage of this nutrient. The 
potential N consumption figures for 1967 and 1971 were 62 

and 76%, respectively of the N withd::awa.l values. 
The r'elationship between potenti.il usage and the amount 

of P2o5 removed by cropping was the r~Verse of that shown for 
N. Potential consumption of' PfOS 'in Saskatchewan was much 
greater than the estimates of c'rop r~moval, 270 and 162% more 
in l967 and 1971, respectively. Ptedictedusa<je of P2o5 in· 
the Cai1~dian prairie region was 252 . .ind 173% lligher than the 
calculated removal in ·1967 arid 1971, respectively. 

f. ' •' ', •' . . ' ' ' 
These differences in potential consumption of N and P205 

and the estimated crop removal of thase nutrients suggest 
i .\ : , , / I i .' ', : ·,:; , ,. , ~-. ~ ,· ., i , , , • 

that N needs should receJ.ve more att:-~ntJ.on. An J.rnbalance J.n 

N and P?OS ~eems likely if actual fectilizer practices follow 
the same tr~nds. 

Consideration of the N::P2o5 ratios of estimated crop re

moval: ~£ calculated potential plant nutrient usage, and of 
actual fertilization practices shoul:l reveal if there is a 
trend t~ward an imbalance of N to P2o5 in current fertilizer 
practices in the Prairie Provinces. Examination of the data 
i'n Table 1 'reveals that· crop removal· of N and P :z05 seems to 
take place 'in a ratio of about 2.5:1 to 2.7:1. On the other 
hand the N:P2o5 ratios based on potential plant;nutrient con
sumption in Saskatchewan were 0.54:1 in 1967 and 0.6:1 in 1971. 

Ratios for potential plant nutrient usage in the Prairie 

Provinces in the same two years were 0.79:1 and 0.9:1. 
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In fertilizers applied il'l: Saskatchewan in 1967 and 1971, 

the N:P2o5 zatios were respectively, 0.56:1 and 0.46:1 

(Table 4). In the Prairie Provinces in the same two years 

the ratios were 0. 8:1 and 1. 03:1. Tt:us, it appears that N 
and P2o5 ratios in actual fertilizatjon practices are similar 

to those determined from the calculated potential plant 

nutrient consumption figures. Both c·f these sets of N:P2o5 
ratios are at wide variance from the ratio of N to P2o5 
withdrawn in crop harvests. 

c. Other Estimates of Fertilizer Requirements 

Previous estimates of potential N and P2o5 usage in the 

Prairie Provinces are summarized in Table 3. The optimum re

quirement of 793 thousand tons of N for annual crops which was 

reported by Rennie (1968) agrees reasonably well with the with

drawal values in Table 1, particularly since the contribution 

of tame hay is included in the remova.l figures. 

Bentley's (1965) estimates of P2o5 consumption in the Prairie 

Provinces (entries c. and d.) are in close agreement with crop 

;J:emoval values in Table 1. The forecast made by Rennie (1966) 

of a need for 177 thousand tons of P2o5 in Saskatchewan is 

fairly close to the estimated removal of this nutrient by crop

ping in that province. 

Several of the estimates of potential fertilizer use 
indicated ccnsumption of N and P2o5 in ratios of approximately 

1.2:1 and a~ a high as 1.34:1 to 1.38:1. Wide N:P ratios such 

as these are desirable because as mentioned earlier the crop 

removal N:P ratios were in the order of 2.5:1 to 2.7:1. 

II. Fertili.zer t se in Saskatchewan and the Prairie Provinces 

Nitrogen usage in the Prairie Provinces was greatest in 1973 

foll.owed by 1968 and 1967 (Table 4). In Saskatchewan, consumption 

of ni.:tr.ogen was highest in 1967 with only slightly less usage .one 

year later in 1968. 
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Additions of phosphorus to Prairie soils reached the highe4:;-l: 

level in 196'8 wi':h the second largest amounts being applied .i.n 194 3. 

Greatest use of ohosphorus in Saskatchewan took place in 1968 and 

1967. 

Consumption ")f plant nutrients increased substantially from 15'38 

to 1968. During the years 1970 and 1971 there was a rapid drop il'. 

fertilizer U'S'e i:1 Saskatchewan and in the Prairie Provinces as a 

whole. t:>eclinin':J offshore markets for Canadian grains was of course 

responsible for :his recent marked reduction in fertilizer use. Also, 

the federal "LIF'r" program operating in 1970 reduced crop acreage and 

attendant fertilization. Improved export markets for cereal crops 

have led to the· .recovery in fertilizer use which began in 1971. 

The N:P2o5 p:coduct mix has changed significantly sil}ce 1938 w!.en 

the ratio of the3e two nutrients was overwhelmingly in favour of 

phosphorus. App:-:oximately 4 times more P2o5 than N was still being 

applied to Prairie soils in 1948. It wasn't until 1970 that the 

ratio of these t·w-o nutrients was approximately equal--for the Prairie 

Provinces as a wnole. Usage of P2o5 was twice that of N in 

Saskatchewan in 1970. 

The narrowes::. N:P 2o5 ratio of plant nutr-ients applied in 

Saskatchewan occ·lrred in 1967. AnOther similar shift in this ratio is 

evident in 1972 dnd 1973. 

III. Relationship of Crop Removal of Plant Nutrients t.o. Amoun.ts . 

. Applied in F=rtilizers 

A.·Ratios of Estimated Crop Removal to Plant Nutrients'Applied 

Ratios of estimated crop removal of plant nutrients to 

amounts applied through fertilizatibn are given in Table 5. 

Withdrawal o E N by crops·· in the Prairie Provinces exceeded the 

amounts being returned in fertilizers by a factor of 37·8 in 

1938. The consistent and !Substantial decline in this ratio 

between 1938 and 1968 is striking evidence of the progress 

made in the implementation of improved fertilization programs. 

There was a slight reversal in these earlier gains of better N 

fertilization during the "grain surplus" years of 1969 to 1972. 
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The ratjo of crop removal of N to the quantities of this 
nutrient ap~lied in fertilizers in Saskatchewan was even widec 

than the one· for the Prairie Region :Ln 1938. This ratio in 

Saskatchewar. also decreased markedly between 1938 and 1967 but. 

not to quitE: the same extent as for '.:.he Prairie Provinces as a 

whole. The very rapid widening of the ratio in the period 1968 

to 1970 indicates its extreme sensit:.vity to difficulties in 

marketing cereal crops. With vastly improved prospects in 

international grain trade in the years 1971 - 1973, the N 

removal to fertilization ratio in Saskatchewan has shown an 

almost equally as large a swing back to greater utilization of 

N fertilizers. 

Historically, the disparity between crop utilization of 

P205 and replenishment of this nutrient by fertiliz~tion was 

not as great as for N. In 1938, the P2o5 ratio was somewhat 

wider in Saskatchewan than in the Prairie Provinces. The P2o5 
ratios also declined sharply during the period 1938 to 1967. 

Phosphorus removal su~passed fertilizer replacement by only· 30 
to 40% in 1967 and 1968 in both Saskatchewan and the Prairie 

Provinces generally. 

Decreased sales of cereal crops on international markets 

also had an effect on the relationship between P2o5 removed by 

cropping and the amount of this nutrient returned through ferti

lization. The discrepancies between withdrawal and replenishnent 

became greater in the years 1969 through 1970 and then they 

decreased in the last three years. 

In spite of poor market conditions in 1969 to 1971, the N 

and P2o5 ratios did not revert to the 1938 and 1948 levels. 

Thus, there appears to have been some stabilization in ferti

lizer use patterns probably through greater diversification into 

production of other more saleable crops and livestock - forage 

programs. Also, greater awareness of the importance of ferti

lization for efficient crop production may be another factor 

contributing to the persistence of this practice. 
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B. Proporti.ono£ Nutrient Remov;al, and Usage in P:rairi~ 
Provinces Accounted For in Saskatchewan 

Another interesting approach in assessing fertilizer usagE! 
and requirem:Jnt is to compare the proportion of plant nutrien1. 
removal fi:dn: Prairie soils occurring in Saskatchewan with the 
proportion of Prairie Province consumption of plant nutrients 
taking place in Saskatchewan. Table 6 shows that,in the periCJd 
1938 to 1973, from 37 to 55% of estimated crop removal of N in 

the Prairie Provinces took place in Saskatchewan. The province 
of Saskatche·JTan accounted for only between 10 and 35% of ferti
lizer N used in the Prairie Provinces during the same·period. 

Saskatch:!wan was r.esponsible for from about 37 to 55% of 
phosphorus r ~moval through cropping in the Prairie P1rovinces 
while fertilizer add'itions of this nutrient in Saskatchewan 
amounted to '::>etween 21 and 4 0% of tot3.l usage in the Prairies. 

Withdraw.il of pota·ssium by cropping in Saskatchewan repre
sente'cf from 34 to 52% of the total for the Prairie Pro.vinces. 
Applications of K20 in Saskatchewan ranged from about 5 to 18% 

of total con3umption of this nutrient in the Canadian prairies. 
These pe.:-centage figures simply subs'tantiate earlier 

observations in this paper that replacement of plant nutrients 
in Saskatche'flan is lagging considerably behind crop removal of 
nutrients. rn the interests of maintaining a productive and 

ipermanent agriculture the gap between withdrawal and replenish
ment of nutrients will eventually have to be reconciled. 

IV. Fertilizer Supply 

It is evident from Table 7 that production of fertilizers in 

Canada during th; years 1968 to 1972 greatly exceeded domestic con

sumption. NitroJen exports in this period ranged between 43 and 61% 

of producti,on while export of phosphate was the equivalent of from 
31 to 44% of .annual production. Over 90% of the potash production 

is exported. Thus, it can be seen that Canada produces considerably 
more fertilizer than it presently consumes. 
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Annual prodt:ction capacity of fertil)zer nutrients in Western 

Canada and consumption of plant nutrientD in the Prairie Province3 
and Saskatchewar are shown in Table 8. Hitrogen consumption in t:.1e 

Prairie Provinces has gradually increasec from about 2% of pro

duction capacit} to approximately 31% of capacity in 1973. 

The differer,ce between production capacity and usage of P2o5 
is not as great as with N. Usage of P20!i in the Prairies has 
fluctuated between about 10 to 45% of production capacity. In 1973, 

consumption of P2o5 in the Prairie Provinces was equivalent to 44% 

of capacity.· 

Present active production capacity in Western Canada for nitrogen 
and phosphate fertilizer materials is nenrly 2.5 million tons. 
Western Canadian market requirements for the 1973/74 fertilizer year 

have been forecast to be 1.25 million tons. Consumption in. th~s 

current fertilizer year is expected to btl about 23% above the record 

1972/73 year. 

Ev:en in this period of unprecedented demand for fertilizers i:.1 

Western Canada, production capacity is substantially in exaess of 
usage in the Prairie Provinces. In orde:~ to keep Western Canadian 
fertilizer plants operating at reasonablH capacity, considerable 

tonnage is exported to markets in the northwestern U.S. This export 
market has enabled ro~nufacturers to stay in operation during periods 
of slumping domestic consumption such as those shown in Tables 4 and 

9.· These exports must be committed for periods of up to almost one 

year in advance of the Western Canadian t3pring sales period. Thus, 
because of export commitments which are necessary to stabilize the 

fertilizer industry there could be short:~alls in domestic supplies 
when there are unexpectedly large increases in local demand. Operatio1 

of the fertilizer industry would be much simpler without the rather 

wide fluctuations in plant nutrient usagt~ which seem to be inherent 
to WesterQ Canada. 

In Table 9 the rather volatile fertilizer consumption situation 
in Western Canada is contrasted to the s·,:able Eastern Canadian· market. 

There is little doubt about the region offering the greatest ease in 
managing fertilizer marketing. 
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curren1;: ;rate:i N production cap~city in Western Canada of 
slightly:.less th-'in 770,000 tons (Table 8) is inadequate to com
pletely replace the estimated removal of this nutrient by 
cropping in the Pr:airie Provinces (Table 1}. However, the 
recently announc~d anhydrous ammonia - urea complex to be built ,a1: 
Medicine Hat, .. Alberta, with an annual prcduction capacity of 
approximately 330,000 tons of N, will raise the N production 
capacity in ... Westarn Canada in 19,7 6 to about the sc;;~.me tonnage as was 
estimated to be withdrawn by c;ropping in 1973 in the Prairie 
Provinces~ 

Several other similar N fertilizer p.lants will likely be built 

in Alberta in the near future. These new production fa.cili ties will 
·likely be·more than capable of meeting even the most spectacular :.n-. 
creases in'deman:l. for N fert-ilizers in Western Canada. 

""\.. 

The ... present Western Canadial\1 production capacity for phosphate 
fertilizers (Table 8} is more than adequate to match the es.timat.ed 
crop remov.al of this plant nut:rient from Canadian prairie soils 
(Table 1). Potash production capacity in Western Canada is currently 
about 20 times greater than the estimates of crop utilization of this 
element.;~. 

SUMMARY 

RemoVal of N, P2o5, and K20 by cropping in Saskatchewan and the 

Prairie Provihces was calculated for selected years from 1938 to 
1973. E'stimated withdrawal of nutrients (N = 1,.004 thousand tons., 
P2o5 = 3·84 thousand tons, :and K20 = 357· thousand tons) was found to 
be greatest in the· Prairie Provi'nces in 1973. For Saska;tchewan only, 
1971 was the year of greatest crop removal (N = 494 thqusand tons, 
P2o5 = 196 thousand tons, and K20 = 150 thousand tc:>ns). Utiliza~ 

tion of N and P2o5 by the eight principal field crops takes place 

in a ratio of about 2.5:1 to 2.7:1. 

Calculated 'poten·tial consumpt~on figures for N, P2o5 and K20 by 
principal field'crops in the Prairie Provinces and in Saskatchewan in 
particular'did riot agree closely with the estimated removal values. 
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Potential consurr,ption of N was less than calculated withdrawal by 

cropping while the reverse occurred with P2o5 • The N:P2o5 ratios 
based on potential plant nutrient consumption in Saskatchewan wer~ 

0.54:1 in 1967 and 0.6:1 in 1971. Ration for potential plant 
nutrient usage in the Prairie Provinces :.n the same two years wer:~ 

0.79:1 and 0.9:1. 

The ratios of N:P 2o5 in fertilizers c.pplied to soils in 

Saskatchewan and the Prairie Provinces were similar to those 

determined from the calculated potential plant nutrient consumptiJn 

figures. Both of these sets of N:P2o5 ratios vary widely from. th; 

2.5:1 to 2.7:1 ratio of N to P2o5 withdrawn in crop harvests. 

Ratios of estimated crop removal of plant nutrients to amount3 
applied through fertilization revealed a great discrepancy betwee.1 
withdrawal arid replenishment in the early years of fertilize,r use. 

in the Canadian prairies. There was a marked decline in these racios 
between 1938 and 1967 to 1968. Between 1969 and 1972, a period of 
depressed international markets for cereal crops, these ratios be~an 

to widen again. With improved opportunities for marketing grains in 

1971 to 1973 the ratios began to decrease indicating a return to 

gr~ater use of fertilizers. 

In a qomparison of the proportion of plant nutrient remoNal from 

Prairie soils accounted for in Saskatchewan with the proportion of 

Prairie Province consumption of plant nutrients taking place in 
Saskatchewan, it was obvious that replacement of plant nutrients is 
lagging considerably behind crop removal of nutrients. 

Consumption of N and P2o5 in the Prairie Provinces in the ferti
lizer year 1972/73 was only about 31 and 44%, respectively of. present 

rated production capacity in Western Canada. To keep West.ern 
Canadian fertilizer plants operating at reasonable capacity,. con

siderable tonnage is exported to markets in the northwestern u.s. 
Current rated N production capacity in Western Canada ot' .!?lightly 

less than 770,000 tons is insufficient to completely replace the 
estimated removal of this nutrient by cropping in the Prairie 

Provinces. However, the recent announcement of a new plant, .to be 
completed by 1976, with a capacity of 330,000 tons .of N indicates 
that within two years the N production capacity will be about the 

same as the estimated crop removal of this plant nutrien.t in 1973. 
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The present Western Canadian production capacity for P2o5 is 

more than adequate to meet estimated crop removal of this nutrient .• 
Potash production capacity in Western Canada is currently about 2(l 

times greater th~n estimated crop utilization of this element. 

******************** 
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Year 

1973 

1972 

1971 

1970 

1969 

1968 

1967 

1964 

1963 

1948 

1938 

- 4h -

TABLE 1 

Estimated Removal of Plant Nutrients by Irincipal Field Crops1 in 
Saskatchewan and Prairie Provinces for Selected Years, 1938 - 1973~ 

Region 

Saskatchewan 
Prairie Provinces 

Saskatchewan 
Prairie Provinces 

Saskatchewan 
Pra~tie Provinees 

Saskatchewan 
Prairie Provinces 

Saskatchewan 
Pra:i.rie Provin:::es 

Saskatchewan 
Prai,rie Provinces 

Saskatchewan 
Prairie Provinces 

Saskatchewan 
Prairie Provinces 

Saskatchewan 
Prairie Provinces 

Saskatchewan 
Prairie Provinces 

Saskatchewan 
Prairie Provinces 

ESTIMATED C!:OP 'REMOVAL OF NUTRIEN'TS 

N 

-------------------000's Tons---------------·---· 

471 
1,004 

413 
925 

494 
997 

355 
798 

470 
853 

363 
809 

317 
735 

313 
693 

467 
854 

202 
464 

138 
378 

182 
384 

161 
361 

196 
392 

139 
305 

180 
337 

140 
314 

122 
278 

118 
·260 

177 
323 

130 
182 

54 
147 

145 
357 

128 
328 

150 
343 

116 
296 

133 
257 

104 
258 

90 
244 

89 
228 

135 
279 

57 
140 

37 
110 

798 
l,745 

702 
1,614 

840 
,l '7 ~2 

610 
1,399 

783 
1,447 

&97 
1' 3.~1. 

529 
1,257 

520 
1,181 

779 
1,456 

389 
786 

229 
635 

1 Wheat, oats, barley, rye, mixed grain, flaxseed, rapeseed, and tame hay. 
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~ear 

.971 

Region 

Saskatchewan 

Prairie Provinces 

Saskatchewan 

Prairie Provinces 

- 49 -

N 

------------------ 000' s Tons--------------· .. ------

. 179 

557 

190 

615 

329 

700 

317 

680 

2 

11 

6 

18 

511 

1,268 

513 

1,313 

Wheat., Oa·ts, Barley, Rye, Mixed Grain, Flaxseed, Rapeseed, and Tame :'Iay. 

Fertilizer rates the same as .used by Beat.on artd Tisdale (1969) • 

Potassium assumed to be deficient on 6, 3, and 1.5% of. harvested·acr~age 
in Manitoba, Saskatchewan, and Alberta·, respectively. 

Taken from values reported by Beaton and TisdcUe {1969). 
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TABLE 3 

Previous Forecasts of"Fertilizer.Usage in the Prairie Provinces 

Region Conditions and Time Period Nutrient Requirements 
N P2o.5 _ __.. ____ _ N:P2o5 

Riatio 

,· 

~eferences 

--------------~------OOO's Tops-------~--------

Saskatchewan 
Manitoba 
Prairie Provinc~s 

Exclusive of pastufes. 
Potential to be reached 
wi:...~-.Lii1 lO :..v lj :i-au.~s. 

Saskatchewan Includes hay and pasture likely 
Manitoba to receive treatment. Usage 
Prairie Provinces (a) likely attained by 1975. 

182 
132 ......... 
:.JI'-

110 
77 

314 

Prairie Provinces (b) Same conditiomand time period as 489 
above except about 10 million acres 
of fallow added to cropped acreage. 

Prairie Provinces (c) Exclusive of pastures. Maximum 
usage by 1975. 

Prairie Provinces (d) All cropland fertilized at 
generalized rates. 

345 

287 

Manitoba Based on wheat, oats, barley, flax 178 
and tame hay. Anticipated within 
10 - 15 ears. 

Prairie Provinces By 1975. 175 

Saskatchewan (a) Optimum fertilizer usage with no 91 

Saskatchewan 

change in land use. Grass & forage 
included. 

(b) Fertilizer usage with optimum use 
of land resources; Grass & forage 
included. 

Prairie Provinces (a) Optimum requirements for annual 
crops. 

P·r·a·i~i.e ll~e.v.i:nee.s (.sc) .• :&.st.ima.t;ed. u.sag.e on. an.nual cJ::.Ops 

246) 

793 

401. 

331 
122 .. .... 
/.L.L 

117 
56 

261 

361 

336 

502 

148 

177 

252 

662 

0.55:1 
1.08:1 
" - .. .. v.tj..L;J. 

0.94:1 
1.3.8::1 
1.2:1 

1.34:1 

1.03:1 

0.57:1 

1.2:1 

0.54:1 

0.98:1 

, ,.. , 
.... L;..a.. 

Beaton & 
Tisdale 

Bentley 
(1965) 

Hedlin 
(1966) 

Nielsen 
(1971) 

Rennie 
(1966) 

n---.:
•~ .......... "' .......... 
(1968) 
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Year 

1973 

1972 

1971 

1970 

1969 

1968 

1967 

1964 

1963 

l948 

1938 

- 51 -
TABLE 4 

Plant;: N~tri~nt;: ps,a;~e iq ;~Q.Sk?ts:~hew(ln • and Prc;tirie Provinces 
· ·:For ·~:re1ee£ed '£'eat's;.: i939 ..: 1973 

, .. PLANT NUTR,IENT USAGE 

Region N P20S K20 N:P Rat:_o 

--.;..------OOO's Tors----

Saskatchewan 36 73 O.S:1 
Prairie Provinces 243 232 1. OS: 1. 

Saskatchewan 23 44 O.S2:1 
Prairie Provinces 170 1S9 1.07:1 

Saskatchewan 17 38 0.2 0.46:1 
Prairie Provinces .. 1S6 152 3.4 1.03:1 

Saskatchewan 11 23 0.1 0.49:1 
Prairie Provi1ces 109 10S 3.1 1.04:1 

Saskatchewan 21 so 0.2 0.41:1 
p·rairie Provinces 132 152 2.4 0.87:1 

Saskatchewan 4S 97 0.7 0.46:1 
Prairie Provinces 203 247 3.8 0.82:1 

Saskatchewan 48 86 0.4 O.S6:1 
Prairie Provinces 173 218 2.5 0.79:1 

Saskatchewan 17 46 0.38:1 
Prairie Provinces 69 120 o.s 0.58:1 

Saskatchewan 10 29 0.33:1 
Pr'airie Provinces 48 91 0.3 O.S3:1 

Saskatchewan 2 9 0.24:1 
Prairie Provinces 6 23 0.26;1 

Saskatchewan 0.3 1 0.22:1 
Prairie Provinces 1 4 0.24:1 

Ryan
Sticky Note
None set by Ryan

Ryan
Sticky Note
MigrationNone set by Ryan

Ryan
Sticky Note
Unmarked set by Ryan



·. 
- v~ -

TABLE 5 

Ratios of Estimated Crop Removal of· Nutrients to ·Alnlnounts Applied 
By FertJ.l~zat~on in Saskatchewan and P~airie P'rovin·ce·s ·£or SelectE;(! 
Years, 1938 - 1973. 

Year Region 

1973 Saskatchewan 
Prairie Provinces 

1972 Saskatchewan 
Prairie Provinces 

1971 Saskatchewan 
Prairie Provinces 

1970 Saskatchewan 
Prairie Provinces 

1969 Saskatchewan 
Prairie Provinces 

1968 Saskatchewan 
Prairie Provinces 

1967 Saskatchewan 
Prairie Provinces 

19Ei4 Saskatchewan 
Prairie Provinces 

1963 Saskatchewan 
Prairie Provinces 

I 

1948 Saskatchewan 
Prairie Provinces 

1938 SaskatchE.wan 
Prairie Provinces 

RATIO OF CROP REMOVAL TO FERTILIZER ADI>ITI< 

N 

13 
4.1 

18 
5.4 

29 
6.4 

32 
7.3 

22 
6.5 

8.1 
4.0 

6.6 
4.2 

18 
10 

47 
18 

101 
77 

460 
378 

2.5 
1.7 

3.7 
2.3 

5.2 
2.6 

6.0 
2.9 

3.6 
2.2 

1.4 
1.3 

1 •. 4 
1.3 

2.6 
2.2 

6.1 
3.5 

8.7 
7.9 

54 
37 

K o 
.2 

)l.OO 
/'100 

:>J.OO 
95 

>J.OQ 
7100 

)'100 
68 

>100 
98 

~~,00 

?"100 

)J.OO 
;>100 

)'!10,0 
)100 

')100 
)100 
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TAnLE 6 

Proportion of N'l:.trient Removal and Usage in. Prairie Provinces , 
Occurring in SaE.katchewan During Sel~.cte~( y;~ars, 1938.- 1973 • 

Year 

1973 

1972 

1971 

1970 

1969 

1968 

1967 

1964 

1963 

1948 

1938 I 

% Removal 
In -sa:sk. 

47 

45 

50 

44 

,55 

45 

43 
' ' 
45 

55 

44 

37 

N 

% Applied 
In Sask. 

15 

13 

11 

10 

16 

22 

28 

25 

20 

35 

27 

% Removal ;% Appl1ed 
In Sask. In Sask: 

47 32 

45 28 

50 25 

46 21 

53 33 

45 39 

44 40 

45 38 

55 32 

43 38 

37 29 

%. R.emoval 
In··· sask. 

41 

39 . 

44 

39 

52 

40 

37 

39 ' 

48 •' 

41 

34 

% Applie' 
In Sask 

6 

5 

7 

18 

18 

.12 

9 

5 

17 
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Year 

1968 

1969 

1970 

1971 

1972 

TABLE 7 

Production, Imports, Consumption, and Exports of 

NITROGEN (N) PHOSPHORUS (P205 ) 

Pro- Im- Con- Ex- Pro- Im- Con- Ex-
duction ports sumption ports duction ports sumption ports 

------------~----------------------------OOO's Tons (of 2,000 

518 

611 

740 

800 

949 

20 

14 

7 

14 

15 

354 

278 

295 

356 

368 

224 

335 

449 

492 

436 

539 44 440 165 

524 24 348 161 

496 11 309 219 

434 18 360 339 

818 21 374 301 

in Cana(}a, 1968 - 1972 

Pro- Im~ Con- Ex-
duction ports sumption ports 

1bs.)-----~-----------------

2,971 33 183 2,723 

3,086 25 186 2,621 

3,931 27 192 3,648 

3,422 29 2.03 3,319 

4,151 52 207 3,974 

Source: "Fertilizer Trade", Annual Catalog No. 46-207 for "JUly 1, 1967 -June 30, 1968: 

July 1, 1968 - June 30, 1969; July 1, <1969 - June 30, 1970; 1.c971; and 1972." 

Ul ..,. 
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TABLE 8 

Plant Nutrient Production Capacity in Western"Canada ar\li Cpns~ption of Nutrients 
In the Praitie Provinces and Saskatchewan, Selected Years, 1950 1913; 

N ,, P2o5 K20 

ProductJ.on ConsumptJ.on In ProductJ.on ConsumptJ.on In Production Consumption In. 
~ear In w. Canada Prairie Prov. Sask. In w. Canada Prairie Prov. Sask. In w. Canada Prairi~Prov. Sask. 

---~-------------------~--------------------ooo•s Tons (2,000 lbs.)-----------------~~~-----------

.950 279 10 3 86 

.955 405 7 2 214 

.960 457 22 5 275 

L96.5 513 84 21 385 

L970 772 109 11 525 

L971 772 . 156 17 525 

L972 7721 170 23 525 

L973 7721 243 36 525 

L Actual production capacity s.lightly less than stated. 

qjR - not reliable 

39 

22 

45 

135 

105 

152 

159 

232 

15 

7 

14 

51 

23 

38 

44 

73 

. ' 

-
0.2 

1,985 0.7 

7,772 3.1 

8,324 3.4 

8,324 N/R 

8,324 N/R 

3ource: Canadian Fertilizer Association, "The Fertilizer Industry in Canada: A Status Paper," 
May, 1972 

0.2 
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Year 

1960 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

19731 

- 56 -

TABLE 9 

Domestic Consumption of Fertilizer Materials and 
Mixturns in Canada, Selected Yeirs, 1960 - 1973 

Wl $TERN CANADA EASTERN CANADA 

Usage % of Total Usage t of 'j'otal' 
(000' s Ton:_;_) Produced in Canada ( 000' s Tons) Produced.i in ca. 

171 9.0 764 40.1 

511 12.8 1,083 '27.0 

740 13.0 1,178 ,2.0. 7 

900 14.0 1,283 2:0.0 

1,008 13.1 1,285 16.6 

639 8.8 1,259 .1'7.3 

522 7.1 1,352 ,18 .3 

721 7.9 1,390 15."1 

.774 7.2 1,401 13.0 

1,055 N/A 1,409 N/A 

1 Values for 1973 are preliminary estimates. 

N/A- Notyet available. 

Source: Canadian Fer·,:ilizer Association, "The Fertilizer Industry iii Canad~ 
A Status Paper", May, 19,72. · 
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APPENDIX 1: Bushel Conversion Factors and 'Nutrient Concentrations 
Used t;o Calc;;::u,lat;.e Nutrient RE;!l'(I.Oval 

Wheat 
Oats 
Barley 
Rye 

Mixed 1 
Grain 

Flaxseed 
Rapeseed 
Tame Hay 

Bushel 
Conversion 
to Pounds 

60 

32 

48 

56 

48 1 

56 

50 

Nutrient Concentration (Elemental Basis) - % 
N P K .;...__ __ 

2.4 .40 .so 
1.7 .35 .37 

J,.8 •. 40 .:.o 
1.9 ~34 .46 

1.81 .401 .so1 

3.0 .48 • 70 

3.3 .50 .56 

1.8 .20 1.0 

1 Mixea Grain Assum~d to be Same as Barley. 
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APPENDIX 2: Production Figures Used in Calculation of Nutrient Remo·val 

P:RODUCTION OF PRINCIPAL FIELD CROPS 

Mixed 
Year Region ·.~heat Oats Barley Rye §~ Flaxseed Rapeseed T.:me H&t 

! 

-------------------OOO,OOO's bu.--------------- OCiO, 00!0 
---Tons'-

1973 Sask. 395 99 164 5 9 9 24 3. Oj 
Prairie 
Prov. 's 609 273 449 13 40 19 53 12.0 

1972 Sask. 326 79 177 5 9 9 25 2. Si 
P.P. 513 238 492 12 44 18 57 10.7 

1971 Sask. 345 111 252 11 9 13 51 2.5 
P.P. 510 288 570 21 41 22 95 10.1 

1970 Sask. 210 110 142 12 8 25 40 2.ff 
P.P. 3l3 ·280 391 20 38 49 72 11.2 

196.9 Sask. 461 107 109 8 6 11 18 1.7 
P.P. 665 278 355 15 29 27 33 4.2 

1968 Sask. 372 74 80 7 5 5 10 1.3 
P.P. 629 249 301 11 27 19 19 6.1 

1967 Sask. 339 49 63 5 4 2 10 1.0 
P.P. 574 195 230 10 23 9 25 7.0 

1964 Sask. 348 54 34 4 3 5 4 1.2 
P.P. 578 206 157 11 19 18 11 6.4 

1963 ' Sask. 493 118 78 6 4 7 4 1.8 
P.P. 703 304 213 11 21 20 8 7.5-

1948 Sask. 191 89 42 11 0.1 4 0.7 
P.P. 363 224 142 22 1.6 17 2.7 

1938 Sask. 132 90 20 3 0.4 0.7 0.3 ; 
P.P. 326 232 80 9 1.5 1.3 1.~ 
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DISCUSSION OF DR. JIM BEATON•S PAPER ENTITLED: "FERTILIZER REQUIRE
MENTS AND SUPPLY; STABILIZING THE NEEDS FOR AGRICULTtmAL PRODUCTION" 

Question: 

l 

Jim Beaton: 

Your nitrogen removal figures represent the quantity 
of nitrogen which is sold off. How is this calculated 
in the case of tame hay? Was any account taken of the 
quantities of nitrogen ~eturned? 

For the seven graifi crops, I just calculated the 

amount which was sold. This is the harvested part. For tame 

hay this is the total above ground portion. The root system, 

stalks and stems are not taken into account except for hay. 

Question: 

Jim aeaton: 

Was th.ere an efficiency factor used to calculate the 
percentage uptake of nitrogen? 

No, these are just crude estimates of removal. 

Of course, if you are trying to say that we get 60% recovery for 

nitrogen and 40% recovery for phosphate these figures would be 

much larger. We have tried to keep these tables simple, tlhs 

represents a minimum removal figure. 

QMestion: On your nitrogen balance, did you take into account 
additions of nitrogen due to fixation? 

Jim Beatpn: No, I did not do that because I thought this is 

somewhat of an overview and since I have not taken into account 

th.e amount in the. roots or the stalks or stems the amount by 

fixation will ~ort of compensate for this. 

I didn't loo~ at thi~, you did Peter. 

And what.' s more, 

Question: Can Peter Fehr tell us about th~s? 

Editor's Note: Peter's comment was obscured in the laughter. 

Jim Beaton: We. don't want to put that new Medicine Hat pl~nt out 

of business. 

Question: Do either Manitoba or Alberta us,e enough fertilizer 
nitrogen to balance the crop removal? 

Jim Beaton: Both of these provinces do have deficiencies .. We 

saw some figures in Calgary last weekend indicating Alberta has 

a deficiency of between 45 and 50%. From the figures it would 
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appear that phosphate additions much more nearly balance tha removi 

figures. However, with phosphate we have to think about the recov, 

so this is a complete other story. 

Question: 

.Jim Beaton: 

Through the discussion this afternoon, we have heard 
a great deal about seeding stubble crops. With these 
crops, is it necessary to apply nitrogen? Is it 
advantageous to apply nitrogen with the seed? How 
do you do it? I don't know . 

Well, if you're putting on about 40 lbs of nitrogen 

it will probably go in and down the spout with the seed. Over 

40 lbs of nitrogen would have to be broadcast either in the 

spring or in the fall and worked in. If you apply great.er than 

40 lbs of nitrogen with the seed you have problems of germination 

and also you're just handling to darn much material at the 

time of seeding. 

Question: 

Jim Beaton: 

Is there any danger of losing fertilizer applied in 
the fall by leaching? 

If the nitrogen is in the ammonium form or in a 

~~rm which is readily transformed into ammonium theTe should be 

no problem in applying nitrogen late in the fall across most 

of the prairies. Now, it is quite dangerous to generaliz~, if you 

have poorly drained soils which are wet, you could have some 

nit~ogen lost in those soils. But generally, in a well-dr~ined 

soil when the soil temperature gets down around 45°F you can 

put it on in the fall. There will be some slight differences, 

but you have to weigh the advantages, whether it is better to 

put it on in terms of convenience, availability of material, and 

other factors. This year, it might have been best to put it on in 

the fall and make sure you have some rather than wait until spring 

when materials may not be available. 

Question: 

Jim Beaton: 

Jim, ~ere you able to go back to some of these quoted 
authorities on potential fertilizer requirements, and 
get them to update their estimates on the basis of 
$5.00 wheat? 

No, but that is quite a good point. 
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Questio~~ Can you tell us how long wheat will be $5.00, Jim? 

Question: 

Jim Beaton: 

Can you tell us Jim, what the possibility of having 
a deficiency in the supply of fertilizer nitrogen and 
phosphorus is for the coming year? I understand that 
there is a deficiency in both the United States and 
Western Canada. 

Well, you have to be careful what you say about 

t,hi s. Overall, phosphate ~ill probably b~ tight, but there will 

probably be enough to go. around. But with nitrog~n, I think there 

i~ going to be some local shortages. And Ken Nielsen gave a 

figure last week of an overall deficiency of 150 to 200 thousand 

tons thrqughout Western Canada, perhaps, depending on a number of 

fa.ct.o.;rs. 

Comment: There must be some confusion then because Mr. Whelan 

just redently advised that there wouldn't be any problem. 

two must have your stories cro~sed. 

So you 

Jim Beaton: Well, there isn't with our original predictions but 

if someone decides to seed 3 million more acres of wheat 

these will not be accounted for in our original predictions. 

Question: Has any one been brave enough to come up with a figure 
for total production of fertilizer this year from 
industry? 

Jim Beaton: Yes, the figure is 1,250,000 tons of fertilizer 

in Western Canada this year. 

Question: 

Jim Beat.on: 

expensi v.e. 

Why is fertilize.r cheaper in the United States than in 
Canada? 

It is not. It is, at the moment 20 to 40% more 

This is with the price freeze on domestic su.pplies 

of, fertilizer in the U.S. 
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