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Consider Options for Applying 
Phosphate and Potash in 1987 

By L a r r y S. Murphy 

P and K are essential crop nutrients. There are various methods of broadcast, 
preplant banding, banding at seeding, and combinations of application options to 
use for maximum economic yields (MEY) in 1987.  

C R O P S N E E D phosphorus (P) and potassium (K) available f r o m seeding to 
m a t u r i t y i n order to meet prof i table yie ld goals. A shortage d u r i n g any par t o f the 
g r o w t h per iod l imi ts the expected re tu rn f r o m fer t i l izer and other inputs . Tha t is 
an extra r isk which cannot be tolerated i n 1987. 

There are several options available f o r applying needed nutr ients . M a n y times, 
more than one o f these options are appropr ia te . For instance, on a l o w testing soil 
i t may be appropriate to band some o f the nutrients f o r h igh level o f nut r ient 
avai labi l i ty early and then broadcast some bui ld -up fer t i l izer to provide the to ta l 
roo t ing system w i t h a larger supply d u r i n g later g r o w t h periods. Let's take a l ook at 
some o f the many options that are available. 

Broadcast 

Broadcast applications are o f great value, especially on soils testing low to 
med ium where a "bu i ld -up" p rogram and higher yields are the objectives. 

Broadcast applications are wel l adapted to rates o f nutrients aimed at increasing 
soil tests. Higher soil test values relate to higher nut r ient avai labi l i ty , higher yields 
and greater p r o f i t potent ia l o f b o t h row crops and small grains. See Table 1, Table 
2, and Figure 1. 

Broadcast applications are adapted to h igh speed operations w i t h large equip
ment f o r large land areas. Cus tom appl ica t ion has his tor ical ly involved broadcast
ing because o f speed o f appl ica t ion . 

Dr. Murphy is Great Plains Director, Potash & Phosphate Institute (PPI). 
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Table 1. Adequate P makes big differences in wheat profitability. 

P205 Yield Production Costs Costs/added bu Net return, $/A 
lb/A bu/A $/A $/bu over control, $ 30 bu/A (base) 40 bu/A 

0 27 137 5.07 — -24 -6 
11 m 147 3.06 0.21 13 31 
11 152 2.76 0.60 16 34 

60 161 2.69 0.73 25 43 
Low soil test P. Lamond and Whitney, Kansas State Univ. 

N, 100 lb/A at $0.20; P 2 0 5 at $0.22/lb; $0.25 per bushel charged for additional harvest costs. 
Wheat cash price: $2.20/bu. Deficiency payment: $1.80 

Table 2. Iowa corn data show long-term benefits to higher P soil tests and rates of application. 

Annual P Soil Avg Yield Yield For 10th year 
P0O5 test 10 yrs 10th yr Prod, costs $ Costs/ Net return, $/A 

lb/A bu/A bu/A $/A $/bu added bu 100 bu/A (base) 120 bu/A 

0 14 

m 

142 
157 
161 
164 

145 
175 
186 
188 

345 2.37 
357 2.04 
365 1.96 
371 1.97 

0.40 
0.49 
0.60 

6 

m 

45 

Original P test, 29 lb/A. Webb, Iowa State Univ. 

P 2 0 5 , $0.22/lb. $0.25 harvest costs/added bushel. 
Corn cash price $1.10/bu. Deficiency payment, $1.92. 

Figure 1. 
Relative yield potentials 
of hard red spring wheat 
increase as a function of 
soil test P level. 
(Halvorson, USDA-ARS). 

Annual Cropping 
Y = [X/(1.845 + 0.911»X)]« 
r = 0.83 

m 

20 30 40 50 60 
urn Bicarbonate Extractable-P, ppm 

Weed and feed operations w i t h either fluids or herbicides impregnated o n solids 
rely on accurate, t imely broadcast applicat ions. The advantage is savings o f t ime 
th rough the combined operations. Bu t , accuracy i n appl ica t ion can't be over
emphasized and that points to one o f the c o m m o n weaknesses o f broadcast 
applications; that is, p o o r l y calibrated applicators and field skips. 

Broadcast applications o f P and K rely o n ti l lage f o r i nco rpo ra t ion . Surface 
applications o f sl ightly mobi le P and s lowly mobi le K can lead to poor p lant use 
under some condi t ions , especially when moisture is l im i t ed . Tha t phenomenon o f 
restricted use due to shallow inco rpo ra t i on is k n o w n as posi t ional unavai labi l i ty . 

Broadcasting P and sometimes K o n very l o w testing soils at l o w rates o f 
appl ica t ion has o f t e n produced less than expected yie ld increases. L o w rates 
broadcast combined w i t h soil condit ions w h i c h tend to fix the applied nutrients 
i n to less available f o r m s produce poor , money-losing yields. 

4 Better Crops/Winter 1986-87 



Preplant Banding (Deep banding, dribble) 

Table 3. Purdue University research has shown that strip 
placement of P and K may be superior to row or 
broadcast applications. (Barber) 

Placement Corn yield, bu/A 

lb PJAJ/A J O 60 120 5-year average 

R o w P 115 115 115 115 
Broadcast P 118 121 122 121 
Strip P 128 132 133 132 

lb K20/A 30 60 120 Average 

RowK 115 127 117 120 
Broadcast K 113 129 116 119 
Strip K 120 133 128 127 
Strip and broadcast P and K were incorporated into the soil by 
plowing. 

Preplant band ing o f nut r ients , either surface band applicat ions or k n i f e d 
applications, has developed rap id ly i n the past few years based on data showing 
some agronomic superior i ty . 

Apparen t ly , h igh concen
trat ions o f P and K i n soil 
r e t en t ion zones c o m b i n e d 
w i t h h igh concentrations o f 
a m m o n i u m n i t rogen have 
helped delay fixation reac
tions and improved P avail
a b i l i t y and response. See 
Table 3. 

P r e p l a n t b a n d i n g has 
shown advantages i n y ie ld 
over broadcast applications 
on low to med ium P and K 
testing soils, especially w i t h 
modest rates o f appl ica t ion. 
See Figure 2. 

P PLACEMENT 
75 N 40 PQ 

, /V,.' 

Figure 2. Preplant banding (left) of N and P improved plant growth and increased wheat yields 
compared to broadcast applications on this low P soil. (Leikam, Kansas State 
University) 
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Preplant banding has adapted nicely to combinat ions o f f e r t i l i za t ion and t i l lage. 
O n the other hand , preplant banding , especially deep placement, has worked wel l 
under reduced til lage condit ions w i t h large amounts o f surface residue. Surface 
s t r ip (dr ibble) applications have also p e r f o r m e d wel l and may have some benefits 
over broadcast applications when large amounts o f residue are present. 

Preplant banding can be adapted to custom appl ica t ion o f either fluids or solid 
materials. Surface s tr ip applications should require the same t ime as broadcast 
treatments but deeper placement ( in jec t ion) slows appl ica t ion and is not so readily 
adapted to custom operations. Appl ica t ions w i t h ti l lage equipment require f u r t h e r 
investment to adapt implements to hand l ing solids or fluids. 

Banding at Seeding (Starters) 

Banding at seeding has been the standard o f efficient u t i l i za t ion o f P and K . 
Advantages include placement o f nutr ients close to emerging seedlings, h igh 
concentrations o f nutr ients i n the bands s lowing fixation, ready adaptat ion to l o w 
rates o f appl ica t ion , h igh nu t r ien t concentrations i n co ld soils a id ing i n absorpt ion 
and ready adaptat ion to reduced ti l lage systems. 

Differences i n efficiency between P and K banded at seeding and broadcast 
applications va ry w i t h the soil condi t ions . A t l o w soil test levels o n soils that tend to 
fix P and K readily, band applications may be 1.5 to 3 times as effective. However , 
as the soil test goes up , those differences d imin i sh . See Figure 3. 

Figure 3. Band or starter placement of P is 
about 1.5 to 3 times as effective as 
broadcast at low soil P test levels. 
As soil test P level increased, 
band and broadcast P tended to be 
equally effective. (Peterson) 

..3 

I 

Phosphorus Placement Efficiency 

) r 
8 12 16 

Bray and Kurtz Pv ppm 

i 
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Studies i n the n o r t h e r n 
C o r n Be l t have d e m o n 
strated that band ing o f P 
and K can have significant 
effects, even w i t h h igh soil 
test values, under cold a n d / 
or compac ted so i l c o n d i 
t ions. See Table 4 and F ig
ure 4. Similar results have 
been observed on h igh test
ing soils i n the South. D e t r i 
men ta l effects o f reduced 
soi l aera t ion and lowered 
roo t metabolism are offset 
by higher P and K ava i l 
abi l i ty . 

Table 4. Starter P significantly increased yields in this 
Wisconsin corn study even with high P soil tests. 
Cold, wet, and/or compacted conditions are a fac
tor in such responses. (Schulte) 

SoilP 

Sept. 1980 Oct. 1981 

pp2m 
60 70 
65 62 

160 112 
Withee silt loam soil. 

Row P 20 5 , lb/A 

20 40 

bu/A 
103 137 134 
119 134 144 
122 142 149 

Figure 4. Starter (row) K applications for 
corn had dramatic benefits in 
diminishing the effects of soil 
compaction in this Wisconsin 
study. (Bundy) 

+30 bu 
162 152 

+30 bu 
162 152 

+30 bu +38\ +48\ 
132 Q • 1 + 114 Li 

+ 

L h 
+ 

159 b u / A 

K soil test 

204 l b / A 

Row K 2 0 

45 l b / A 

19 

S o i l C o m p a c t i o n , Tons 

Preplant band applications and starter placement have generally compared 
quite favorably . However , under co ld , wet or compacted soil condi t ions , some 
starter P and K can help plants get o f f to a quicker start w i t h positive effects o n 
y ie ld . 

O n the negative side, rates o f P and K (and N ) placed very close to the seed or i n 
direct seed contact must be kept l ow to avoid germina t ion damage. 

Summary 

Improved use efficiency can result f r o m specific placement under some condi
t ions, usually med ium to lower testing soils. However , as soil tests rise, differences 
between methods o f appl icat ion may d imin i sh . Recent data suggest that ma in ta in 
ing recommended P and K rates, combined w i t h improved placement, may result 
i n even higher yields and p ro f i t ab i l i t y . 

Remember that whether nutrients are banded, broadcast, s t r ipped, surface- or 
deep-placed, soil nutr ient levels w i l l be depleted and soil p roduc t iv i ty w i l l be 
reduced i f smaller amounts are applied than are removed i n the harvested crop. 

I n any event, don ' t let a rush to cut inpu t costs penalize prof i t s . Be sure that P 
and K are i n adequate supply and applied i n the most appropriate manner to assure 
high yields and prof i t s . • 
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Erosion: 
Now You See It, Now You Don't 

By David W . Dibb 

Erosion caused by wind and water is often a visible problem. Another kind of 
"erosion" occurs when soil nutrient levels are gradually depleted as harvested 
crops remove more than is applied or returned to the soil. 

E V E N W H I L E a m a j o r sh i f t is tak
ing place t o w a r d conservation t i l lage, 
to decrease and l i m i t erosion by water 
and w i n d , an equally serious erosion 
p rob lem is worsening. 

C o n s u l t i n g E c o n o m i s t J o h n R . 
Douglas 1 has compi led data showing 
that since 1980 increasing amounts o f 
phosphorus (P) and potassium (K) have 
been removed f r o m our soils by m a j o r 

Dr. Dibb is Vice President for Domestic Programs and Research Coordinator, Potash & 
Phosphate Institute (PPI), West Lafayette, Indiana. 

J Dr. Douglas, Consulting Economist, was formerly Assistant to the Manager, National 
Fertilizer Development Center (NFDC), Muscle Shoals, Alabama. This article is adapted 
f rom his talk, "The Long Range Future for Nor th American Fertilizer," presented to 
Canterra Management Group, Calgary, Alberta, Canada, November 1986. 
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crops as compared to that applied. See 
Figure 1 . 

Whi l e physical erosion o f soil pa r t i 
cles is quite visible because o f deeper 
gullies, muddy water and w i n d b l o w n 
dust i n the skies, this nut r ient erosion is 
more insidious. I t goes unseen unless we 
can picture the nutrients hauled away i n 
bulg ing t r u c k loads o f co rn , soybeans, 
wheat, hay and silage crops f r o m fields 
that were inadequately fe r t i l i zed . 

I n 1986, an estimated 30970 more P 
was removed than was added to our 
f i e l d s . S i m i l a r l y , 8 7 % m o r e K was 
removed than applied. 

True, some soils are very high i n P 
and K and perhaps can stand some 
" m i n i n g " or depletion w i t h o u t serious 
concern . A l s o , some m i g h t contend 
that certain o f our topsoils are deeper 
and we can tolerate surface erosion on 
those better soils w i t h o u t serious con
cern. W i t h some reflect ion, we can see 
t ha t b o t h approaches leave serious 
questions. H o w deep do topsoils need 

to be to produce the increased yields 
that we must have i n the fu ture? H o w 
fer t i le do soils have to be to support 
these yields? 

We can see progress today i n effor ts 
to decrease physical erosion. Residues 
l e f t on the surface are lessening the soil 
particles i n the water and i n the air p ro
longing the product ive l i f e o f these soils 
indefini te ly . 

However , even i f this physical ero
sion is stopped completely, the produc
t i v i t y o f the soils w i l l continue to erode 
i f we a l low this dispari ty between P and 
K applied and removed to continue to 
grow. 

The maps on pages 12 and 13 show 
that there are st i l l many, many fields 
that are less than o p t i m u m i n P and K 
f o r the most p ro f i t ab le crop produc
t i o n . Just as we should not a l low water 
or w i n d to carry away the topsoi l , a 
better f e r t i l i t y p rogram w i l l avoid the 
loss o f the nut r ient resource that should 
be o f equal concern. • 

Better Crops/Winter 1986-87 9 



"MEY Analysis" Software Featured 
in Workshop for Implementing MEY Systems 

By Harold F . Reetz, J r . 

The challenges in agriculture for tomorrow demand new tools and systems for 
making the best management decisions. A recent workshop sponsored by PPI and 
FAR illustrated for participants the differences in average and maximum eco
nomic yield (MEY) management. 

T H E Potash & Phosphate Inst i tute 
(PPI ) and the Founda t ion f o r A g r o n 
omic Research ( F A R ) sponsored a t w o -
day workshop i n St. Lou i s , M i s s o u r i , 
November 12-13, 1986, to t r a i n crop 
p r o d u c t i o n specialists i n the use o f 
resource mater ia l s avai lable t o help 
them implement m a x i m u m economic 
yield management systems f o r their c l i 
ents . A p p r o x i m a t e l y 125 leaders 
attended, inc lud ing representatives o f 
seed, f e r t i l i z e r a n d c h e m i c a l c o m 
panies, c rop consultants , f a r m m a n 
agers, ag lenders, universi ty staff, f a r m 
press, dealers, and farmers . 

They worked i n teams o f 8 to 10 peo
ple, analyzing real f a r m plans and mak
ing recommendations on i m p r o v i n g the 
p ro f i t ab i l i t y o n ind iv idua l fields. Each 
team analyzed the base p l a n f o r the 
f a r m , then developed three d i f f e r e n t 
alternative plans. The first was a l o w 
cost scenar io f o r inc reas ing p r o f i t s 
w i t h o u t spending a d d i t i o n a l money . 
The second was a m a x i m u m yie ld p lan , 
where cost was not a l i m i t i n g fac tor . 
The t h i r d scenario developed was a 
m a x i m u m economic yield p l an . 

A f o r m a l presentation o f this p lan 
was then made to a panel serving as a 
loan commit tee . Each p l an was ana
lyzed using the MEY Analysis computer 
p rogram w h i c h provided detailed bud
get analysis and projected changes i n 
prof i ts and per uni t costs o f p roduc t ion . 

The mul t id i sc ip l ina ry makeup o f the 
g roup made this workshop a unique 

experience. The small w o r k g r o u p ses
sions were listed by most as being the 
highl ight o f the p rogram. Each group 
was essentially a management team f o r 
the p rob lem f a r m . M a n y had not pre
viously experienced the team approach 
to m a k i n g management decisions. 

Selected specialists made f o r m a l pre
sentations i n general sessions before the 
entire g roup . These were focused on the 
theme o f implement ing M E Y systems. 
Some spoke f r o m their experience i n 
w o r k i n g w i t h farmers to improve their 
p r o f i t s t h r o u g h M E Y managemen t . 
Others addressed the difference between 
management f o r average p r o d u c t i o n 
and management f o r M E Y . • 

Note: See the f o l l o w i n g page f o r more 
details on M E Y Analysis. 

Dr. Reetz is Southcentral Director of the Potash & Phosphate Institute (PPI). He served as 
coordinator of the workshop and helped develop the software package described here. 
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MEY Analysis Software 
Package Now Available 

T H E M E Y A N A L Y S I S package can be used to help determine the most p ro f i t a 
ble management f o r crops. The objective is to i d e n t i f y a system f o r achieving 
m a x i m u m economic yields ( M E Y ) . Tha t is the yie ld level wh ich returns the top 
p ro f i t per acre. 

The M E Y Analysis package is an integrated set o f Lotus 1-2-3™ spreadsheets 
f o r an I B M or compatible personal computer system. Ease o f operat ion has been 
emphasized w i t h the use o f menus th roughout the analysis. 

The files, or templates, help analyze the costs o f p roduc t ion f o r up to eight 
ind iv idua l fields at one t ime , w i t h a comparison o f a B A S E P L A N and M E Y P L A N 
f o r each f i e ld . Each field operat ion and each seed, fer t i l izer , or chemical applica
t i o n is analyzed f o r its c o n t r i b u t i o n to p ro f i t ab i l i t y . The user outlines the base 
management p lan f o r the f a r m , then attempts to improve p ro f i t ab i l i t y by analyzing 
effects o f different management changes. 

Estimates o f yie ld effects o f management changes must be supplied by the user. 
The program analyzes the p lan , calculating costs and returns on a per acre and per 
un i t (bushel, t o n , etc.) basis. Overal l budgets and p ro f i t ab i l i t y summaries are 
provided f o r b o t h the operator and landowner . Government p rogram factors , 
such as set-aside acreage income and expenses, base acreage and yields, and 
government deficiency payments can be included i n the analysis f o r government 
p rogram crops. 

The M E Y Analysis sof tware comes w i t h complete instruct ions, m a k i n g i t very 
"user-f r iendly ." Detailed documentat ion, inc lud ing step-by-step examples using 
real f a r m data, is included. Details o n how to develop addi t ional f a r m examples, or 
enter your o w n f a r m data, are also included. 

Hardware/Software Requirements. The M E Y Analysis package requires Lotus 
1-2-3™ (either R E L E A S E 1A or 2.0), r u n n i n g on an I B M PC, X T or A T , or 
compatible personal computer w i t h 512K R A M and DOS operat ing system. A 
pr in ter capable o f condensed type or wide carriage p r i n t i n g w o u l d be desirable. 

Instructor's Guide (Optional) 

The M E Y Analysis package may be used i n developing local workshops. The 
Instructor's Guide provides details o n how to prepare f o r and conduct workshops 
using the M E Y Analysis sof tware . The Guide includes master copies o f handout 
materials f o r the workshop , detailed instructions on how to use them, and masters 
f o r overhead transparencies. Suppor t ing publicat ions, slide sets and other mate
rials are available f r o m P P I . Extension and indus t ry publicat ions, videotapes, and 
other resource items can also be adapted. The Guide includes suggestions on some 
o f these materials and f o r guest speakers. 

The Instructor 's Guide also has some f a r m scenarios ( inc luding a diskette w i t h 
the problem f a r m data set) as wel l as complete instruct ions o n how to develop your 
o w n f a r m data set. 

How To Order. The M E Y Analysis package, inc lud ing the sof tware diskette and 
complete documentat ion, is pr iced at $180. The op t iona l instructor 's materials 
t r a in ing package, inc lud ing the Instructor's Guide, addi t ional f a r m data sets, and 
master copies o f handout materials and visual aids, is pr iced at $60. To order, see 
page 23. 

(Technical questions regarding the M E Y Analysis sof tware should be directed to 
D r . H . F . Reetz, Jr., P P I , R .R .2 , Box 13, Mon t i ce l l o , I L 61856. Phone (217) 
762-2074.) 

1-2-3 is a registered trademark of Lotus Development Corporation. 
IBM XT and IBM AT are registered trademarks of International Business Machines Corporation. 
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Soil Test Summary for 
Phosphorus and Potassium 

S O I L S should test i n the h igh range f o r phosphorus (P) and potassium (K) as we 
strive f o r higher, more prof i tab le yields. A high soil test gives greater f l ex ib i l i ty i n 
fer t i l izer placement, t ime o f appl ica t ion , de termining fer t i l izer rates and f r e 
quency o f soil sampling. 

Yet the accompanying maps show that most states and many provinces have 
over 50°7o o f soils testing med ium or less i n P or K . A l s o , many soils st i l l need 
adequate l i m i n g so that applied nutr ients can be used most efficiently. I f i t was 
discovered that 50°7o o f the people i n N o r t h A m e r i c a had inadequate v i t a m i n C, 
something w o u l d be done about i t . Shouldn ' t we have the same urgency f o r 
upgrading one o f our most basic resources? 

Crop production is a r i sky business due to such uncontrol lable factors as 
economics, f loods, droughts , and pests. Soil f e r t i l i t y is easily control led and having 
h igh P and K soil test levels helps reduce the r i sk o f f e r t i l i t y l i m i t i n g yields and 
prof i t s . 



There are opportuni t ies f o r P and K market development. N o r t h A m e r i c a is not 
a mature market f o r P and K . The maps show that over ha l f o f the soils i n the 
biggest agr icul tura l states need bu i ldup applications o f P or K . 

Regional variations arise f r o m differences i n soils, climate and cropping pat
terns. States along and west o f the Mississippi River and i n the South have a 
relatively h igh percentage o f soils testing med ium or less i n P. Conversely, states 
along and east o f the Mississippi River have relatively more soils testing med ium or 
less i n K . 

"Medium" was selected as the break po in t realizing that in terpre ta t ion varies 
among crops, soils and states. The most recent data available were obtained. 
Results are f r o m university laboratories except f o r Wisconsin and W y o m i n g , 
where a combina t ion o f samples f r o m state and private labs was used; and 
C a l i f o r n i a and I l l ino i s , where data f r o m private labs were used. 

Field variability. A soil test is the average value f o r a f i e ld . I f a f ie ld averages 
med ium or less i n P or K , f o r example, several areas i n the f ie ld w i l l actually test 
l ow . Chances are good that yields w i l l be severely reduced i n these low-testing 
areas. This p rob lem can be corrected by more detailed sampling f o l l o w e d by spot 
treatment. Perhaps the best long- te rm solut ion is to w o r k towards a h igh soil test i n 
al l areas o f the f ie ld so that f e r t i l i t y is removed as a l i m i t i n g fac tor . 

Today's economics require that a f a rmer apply nutrients where they w i l l be used 
the most effectively. Long- t e rm soil test records are a good t o o l to help i n his 
decision. • 

POTASSIUM SOIL TEST SUMMARY 
Percent Testing Medium or Less 
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Soil Test Summary for pH 
L I M E has been called the "Founda t ion o f crop p roduc t ion" . A n un l imed soil 

w i t h a below o p t i m u m or acid p H : 
— L i m i t s crop g r o w t h , yie ld and qual i ty . 
— Reduces avai labi l i ty o f such nutr ients as phosphorus and molybdenum. 
— Can release toxic amounts o f a l u m i n u m , manganese and i r o n . 
— L i m i t s the effectiveness o f some herbicides. 
— Reduces the p ro f i t f r o m inputs such as seed, fer t i l izer and herbicides. 

Many soils have a "weak f o u n d a t i o n " according to the p H summary i n f o r m a 
t i o n shown i n the accompanying map . Note the relatively h igh percentage o f soils 
w i t h p H less than 6.0 i n states along and east o f the Mississippi River and i n the 
eastern Canadian provinces. This is related to lack o f l i m i n g as wel l as to climate 
and soils. Wheat fields i n the Great Plains have also developed y ie ld - l imi t ing 
acidi ty af ter many years o f n i t rogen applicat ions. 

A p H of 6.0 was selected as break po in t f o r this summary recognizing that 
a l though o p t i m u m p H varies w i t h soils and crops, a p H above 6.0 is desirable f o r 
most c ropping systems. The data were obtained i n the same manner as f o r P and K . 

A s with P and K , considerable va r i a t i on i n p H may exist across a field. I f a field 
averages p H 5.8, i t is l ike ly to have areas that test 5.0 to 5.5 — areas where yields 
w i l l be sharply reduced. Banding fer t i l i zer can also d rop the soil p H immediately 
a round the band by a f u l l p H un i t (1.0) due to the ac id i fy ing properties o f some 
fer t i l izers . 

Conservation tillage may require special soil sampling procedures. W h e n n i t ro 
gen is applied o n the soil surface, acidi ty can develop rapid ly , reducing herbicide 
per formance and crop y ie ld . Tak ing a separate soil sample to a depth o f t w o to f o u r 
inches just f o r p H analysis helps m o n i t o r l i m i n g needs. • 



P and K . . . Cutting Back 
and Losing Out? 

By B . C . Darst 

The "cutback" approach to farm management can actually reduce profits. This 
article explains how reducing costs per acre can hurt yields, while higher yields 
mean lower cost per unit. 

P R O F I T S are ha rd to come by i n 
agriculture . . . and that calls f o r tough 
decisions by the fa rmer . D u r i n g times 
o f economic stress, growers must take a 
closer look at costs, evaluate each inpu t 
and weigh its o p p o r t u n i t y f o r p r o f i t 
against its cost. 

"Despite low prices, I encourage 
farmers to maintain a strong fertilizer 
program. It is one of the highest return 
inputs in today's agriculture." 

—Dr. John Marten 
AgEconomist 
Farm Journal 

Cut t ing back on essential inputs just 
to save dollars is r i sky . . . and seldom 
achieves the desired results. Fer t i l iza
t i o n is a significant p roduc t ion inpu t 
cost. It 's not u n c o m m o n these days to 
read where c u t t i n g back o n f e r t i l 
izer . . . phosphorus (P) and potas
sium (K) i n par t icular . . . can save on 
costs. I t might w o r k if a f a rmer has 
been applying too much P and K , or i f 
his soils are very high i n b o t h and w o u l d 
not be responsive to f e r t i l i za t ion . 

Bu t , most soils are responsive to fer
ti l izer . . . P and K are con t r ibu t ing to 

yie ld and p r o f i t . Is the f a rmer cut t ing 
back and losing out on those soils? Let's 
take a l ook and see how cut t ing back on 
P and K can lead to lost yields and lost 
prof i t s . 

I n an 11-year M a r y l a n d co rn study, 
N on ly was compared to N P K fe r t i l i za 
t i o n . There was only a 5 b u / A difference 
i n the first year. But , at the m i d - p o i n t o f 
the study, the gap had g rown to 122 b u / 
A f o r that year alone. A t the end o f the 
study the cumula t ive y ie ld losses to 
talled 945 b u / A , an average o f 86 b u / 
A / y r . 

H o w much loss w o u l d a f a rmer under 
similar condit ions suffer i n a five-year 
per iod on 200 acres o f corn? His y ie ld 
loss w o u l d be 86,000 bushels. L o s t 
sales, figuring co rn at $2.50 per bushel, 
w o u l d be $215,000. Lost prof i t s , sub
t rac t ing out the cost o f P and K , w o u l d 
be $162,200. That's a loss of $811 per 
acre in just five years. That's cutting 
back and losing out. 

(continued on next page) 

Dr. Darst is Vice President of the Potash & Phosphate Institute (PPI) and Executive 
Director of the Foundation for Agronomic Research (FAR). 
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Cut t ing back and lost prof i t s go hand 
i n hand. L o o k at the f o l l o w i n g results 
f r o m Oh io research. 

Table 1. Cutting back on K results in lost 
corn yields and profits.  

K 20 rate Yield Losses ; from cutting 
back' 

lb/A bu/A bu/A $/A 

200 187 
100 174 22 

m 167 m M 
0 146 41 80 

*Corn at $2.50. Cost of K20 subtracted out. 

The most prof i tab le K 2 0 rate i n this 
case is 200 l b / A . W h e n i t is cut i n ha l f , 
p r o f i t lost is $22 per acre. I f K 2 0 is 
completely cut out , loss j umps to $80 
per acre. 

A n i m p o r t a n t p o i n t to remember is 
that P and K w o r k together to increase 
y ie lds a n d p r o f i t s . W h e n b o t h are 
needed the i r use together results i n 
greater yie ld . . . and prof i ts . . . t h a n 
i f either is used alone. These results 
f r o m F l o r i d a research t e l l the story. 

Table 2. Cutting back on P and K results in 
lost corn yields and profits (irri-
gated).  

Fertlizer rate lb/A Yield Losses from  
cutting back* 

N P 2 0 5 K 20 bu/A bu/A $/A 

300 120 225 177 - -
300 120 0 139 38 70 
300 0 225 136 41 76 
300 0 0 113 64 109 

*Corn at $2.50. Cost of P 2 0 5 and K 20 subtracted 
out. 

"Fertilizer gives us one of the best 
returns on investment of all production 
inputs. It is not always the limiting fac
tor on yield, but cutting back on needed 
P and K is a critical management 
error . . . the kind of 'saving* that can 
result in lost profit, next year and for 
years to come." 

—Mr. David Breeze 
Vice President 

First Trust & Savings Bank 
Taylorville, Illinois 

16 

Losses were suffered when either P or 
K was dropped out o f the fer t i l izer p ro 
g ram, bu t the greatest loss occurred 
when both were cut out . 

Soybeans are u n d e r - f e r t i l i z e d 
th roughou t the South. As a result, d o l 
lars that could be pocketed w i t h sound 
f e r t i l i z e r pract ices are los t . Results 
f r o m Mississippi show how. 

Table 3. Soybean yields and profits are lost 
when P fertilization is cut. 

P 2 0 5 rate Yield Losses from cutting 
back* 

lb/A bu/A bu/A $/A 

80 42 — — 

m m 4 9 
0 26 16 54 

'Soybeans at $4.50. Cost of P 2 0 5 subtracted out. 

W h e n P 2 0 5 was cut f r o m 80 l b / A to 
zero, y ie ld dropped 16 b u / A . O n 100 
acres o f beans a f a rmer w i l l lose 1,600 
b u or $7,200 i n sales because he f a i l ed to 
invest $1,760 i n P 2 0 5 . . . a net loss o f 
$5,440 i n p r o f i t . A n d that's i n on ly one 
year. 

Soybeans take up large quantities o f 
K and so are sensitive to f e r t i l i z a t i on , 
par t icu lar ly i n soils that are m e d i u m or 
less i n K . The f o l l o w i n g example, f r o m 
O h i o , shows how cut t ing back on K o n a 
l o w K soil costs yields and prof i t s . 

Table 4. Cutting back on K costs yields and 
profits in soybeans.  

K 20 rate Yield Losses from cutting 

back* 
lb/A bu/A bu/A $/A 

100 52 — — 

m 44 8 30 
0 38 14 52 

'Soybeans at $4.50. Cost of K 20 subtracted out. 

C u t t i n g out K 2 0 w o u l d result i n a 
loss o f $260 per acre a f t e r 5 years. 

Better Crops/Winter 1986-87 



Table 5. Cutting back on P costs yields and 
profits in wheat. 

Ok lahoma State Univers i ty research 
has shown that soils l ow to med ium i n K 
w i l l produce 80% o f the potent ia l wheat 
yield i n an average year w i thou t f e r t i l 
izer K . W h e n 40 l b / A K 2 0 is applied, 
yie ld potent ia l is 100%. Suppose the 
yield potent ia l is 50 b u / A and the soil 
tests low i n K . W i t h o u t K 2 0 fer t i l izer , 
the top yield to be expected w o u l d be 40 
b u / A . W h a t is the significance o f cut
t ing out needed K? F igu r ing wheat at 
$3.50, and a f a r m size o f 300 acres, to ta l 
lost prof i ts w o u l d be $9,180 i n one year. 

Wheat is responsive to P, especially 
o n soils med ium or l ow i n P. The f o l 
l o w i n g data are f r o m Kansas and repre
sent a soil l ow i n P. L o o k at the yie ld 
and p ro f i t loss that occurs when P is cut 
f r o m the fer t i l izer p rogram. 

H o w many wheat farmers can a f f o r d 
to lose $82 i n prof i t s f o r every acre they 
fa rm? I n only 10 years, that's a loss o f 
$820 on each acre. 

S U M M A R Y 
Cu t t i ng back on P and K means los

ing out on prof i ts f r o m co rn , soybeans 
and wheat. I t means the same th ing w i t h 

P 2 0 5 rate Yield Losses ; from cutting 
back* 

lb/A bu/A bu/A S/A 

40 61 — — 

20 51 10 30 
0 35 26 82 

'Wheat at $3.50. Cost of P 2 0 5 subtracted out. 

a l f a l f a , c o t t o n , g r a i n s o r g h u m and 
other crops. A r e y o u one o f the victims? 

D u r i n g hard economic times, go f o r 
M a x i m u m E c o n o m i c Y i e l d . . . o n 
every acre. Tha t means produc ing at 
least cost per unit of produc
tion . . . not at the least cost per acre. 
A r e y o u cut t ing back on P and K? A r e 
y o u losing out on profits? • 

Crop prices used i n this article reflect 
a conservative estimate o f what w i l l be 
received by f a rmer s p a r t i c i p a t i n g i n 
U S D A programs. They include adjust
ments f o r G r a m m - R u d m a n - H o l l i n g s 
legislat ion, the Secretary o f A g r i c u l 
ture's discret ionary au thor i ty to f u r t h e r 
reduce prices and other d is t r ibut ions . 
Changes w i l l surely be made f o r the 
f u t u r e . However , the principles i l lus
trated here w i l l remain va l i d . 

The information in this article is also 
available as a folder. T u r n to page 23 
for details on how to order the folder. 

Chloride and Crop Production Paperback Book Available 

T H E R O L E o f chloride (CI") as an 
essential element has been recognized 
by agronomists f o r some t ime , a l though 
the range o f possible responses and 
interactions may present a d i lemma. 

A new publ ica t ion available f r o m the 
Potash & Phosphate Inst i tute (PPI ) fea
tures papers ( w i t h charts and tables) 
or ig ina l ly presented to a symposium o f 
the A m e r i c a n Society o f A g r o n o m y 
( A S A ) . The 108-page publ ica t ion was 
edited by D r . T . L . Jackson, Oregon 
State Universi ty . 

The publ ica t ion includes eight chap
ters discussing chlor ide 's ef fects o n 

p lan t physiology. . . on i n h i b i t i o n o f 
n i t r i f i ca t i on related to take-all disease 
i n wheat. . . on m a x i m u m yield envi
ronments . . . o n smal l gra ins . . . o n 
p o w d e r y m i l d e w i n s o f t red w i n t e r 
wheat. . . o n yield and qual i ty o f pota
toes. . . o n n u t r i t i o n o f p a l m trees 
. . . on tox ic i ty w i t h soybeans. 

Copies of the publication (Chloride 
and Crop Production) cost $5.00 each 
and may be obtained from the Potash & 
Phosphate Institute (PPI)f 2801 Buford 
Hwy., NE, Suite 401, Atlanta, GA 
30329. Phone (404) 634-4274. 
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C.C. Williams Elected Chairman, 
S.W. Harapiak Vice Chairman of 
PPI and FAR Boards of Directors 

M R . C . C . W I L L I A M S , Senior Vice President, Marketing, Fertilizer 
Group, of International Minerals & Chemical Corporation ( I M C ) , and 
M r . Steven W. Harapiak, President and Chief Executive Officer of 
Potash Corporation of Saskatchewan ( P C S ) have been elected Chair
man and Vice Cha irman , respectively, of the Potash & Phosphate 
Institute ( P P I ) Board of Directors. M r . Wil l iams also serves as Chair
man of the Foundation for Agronomic Reseach ( F A R ) Board of Direc
tors, and M r . Harapiak as Vice Cha irman . 

I n welcoming the new leaders, D r . R . E . Wagner, President of P P I 
and F A R , also expressed gratitude for the leadership of former Chair
man, M r . R . R . Johnson. 

M r . Wil l iams succeeds M r . Johnson o f Tulsa, Ok lahoma , as C h a i r m a n o f the 
P P I and F A R Boards. For the previous year, M r . Wi l l i ams served as Vice Chair
m a n o f the Boards. 

As Senior Vice President o f M a r k e t i n g f o r I M C ' s Fert i l izer G r o u p since 1982, 
M r . Wi l l i ams is responsible f o r a l l fer t i l izer marke t ing areas o f the co rpora t ion , 
inc lud ing Domestic, In te rna t iona l , and retai l businesses. H e jo ined the staff o f 
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I M C i n 1964 as a Dis t r ic t Sales Manager and earned promot ions to Na t iona l 
Accoun t Executive, Regional Sales Manager, and Southern Sales Manager . 

A native o f W i n f i e l d , Kansas, M r . Wi l l i ams was graduated f r o m Kansas State 
Univers i ty i n 1952. He served i n the U . S . A r m y A r t i l l e r y i n 1952-1954 w i t h the rank 
o f 1st Lieutenant . 

I n add i t ion to serving on the Boards o f P P I and F A R , M r . Wi l l i ams is also a 
Director o f Canpotex L i m i t e d , Phosphate Chemicals E x p o r t Associat ion, Phos
phate Rock E x p o r t Associat ion, and In te rna t iona l Ferti l izer Indus t ry Associat ion 
( I F A ) Counc i l , 1985/86. He previously served o n the Boa rd o f Directors o f the 
Na t iona l Ferti l izer Solutions Associat ion ( N F S A ) . 

M r . Wi l l i ams and his f a m i l y reside i n N o r t h b r o o k , I l l i no i s . 

M r . Harapiak has been a member o f the P P I Board o f Directors since 1982 and 
served as C h a i r m a n o f the Finance Commit tee . As Vice C h a i r m a n o f the P P I and 
F A R Boards, he succeeds M r . C . C . W i l l i a m s , now the C h a i r m a n o f the t w o 
Boards. 

M r . Harap iak was b o r n and educated i n M a n i t o b a and is a graduate i n mechan
ical engineering f r o m the Univers i ty o f M a n i t o b a . Before complet ing his educa
t i o n , M r . Harap iak worked f o r a number o f years w i t h In te rna t iona l Nicke l i n 
Sudbury, O n t a r i o . 

A f t e r graduat ion, he was employed by Steep Rock Mines L t d . Later , he j o ined 
A l w i n s a l Potash Company o f Canada. Subsequently, M r . Harap iak served i n 
Regina w i t h In l and Cement and i n 1972 became general manager o f The Hudson 
Bay M i n i n g and Smelting Co . He then moved to Denison Mines L t d . as vice 
president o f u r a n i u m operat ions, and later was appoin ted vice president o f 
Noranda M i n i n g Inc . 

H e accepted the pos i t ion as President, Potash Corpo ra t i on o f Saskatchewan 
M i n i n g L i m i t e d , i n October 1981. I n 1982 M r . Harap iak was appointed President 
and C E O o f PCS. 

M r . Harap iak and his f a m i l y live i n Saskatoon, Saskatchewan, Canada. • 

Phosphorus for Agriculture Updated Book Released by PPI 

A N E W E D I T I O N o f Phosphorus 
for Agriculture, A Situation Analysis 
has been released by the Potash & Phos
phate Insti tute (PPI ) . The paperback 
pub l i ca t i on features 14 chapters w i t h 
specific subject matter per ta in ing to fer
t i l izer phosphorus . . . i n the soi l , i n 
the plant , i n the environment and i n 
w o r l d p roduc t ion . 

T h i s p u b l i c a t i o n updates a n d 
replaces the o r ig ina l version published 
i n 1978, and features a new chapter on 
in ternat ional agricul ture. Each chapter 
has a comprehensive list o f references 
f o r readers who wish to pursue any o f 
the subjects i n more detail . 

Topics i n the b o o k include w o r l d pro
duc t ion o f phosphate rock . . . phos

phorus funct ions i n plants . . . factors 
a f f e c t i n g c r o p response t o phos
p h o r u s . . . c r o p y i e l d responses t o 
p h o s p h o r u s . . . p h o s p h o r u s a n d 
mois tu re . . . phosphorus and place
ment . . . phosphorus i n starter f e r t i l 
izer : t empera tu re re la t ionsh ips . . . 
effects o f phosphorus and potassium on 
ni t rogen f i x a t i o n . . . effects o f phos
phorus o n crop m a t u r i t y . . . effects o f 
p h o s p h o r u s o n p l a n t diseases . . . 
p h o s p h o r u s a n d c r o p q u a l i t y . . . 
phosphate f e r t i l i za t ion and m i n o r ele
ment n u t r i t i o n . . . phosphorus i n ani
m a l n u t r i t i o n . . . p h o s p h o r u s f o r 
in terna t ional agr icul ture . 

The publ ica t ion is available f o r $5.00 
per copy. See page 23. • 
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I n S o u t h e r n I l l i n o i s 

Potash Boosts Alfalfa Yields and 
Nutrient Uptake on a Low Fertility Soil 

By W . M . Walker, D . W . Graffis and C D . Faulkner 

Alfalfa or other forage production may be an alternative on low fertility soils, but 
nutrient needs must be met. 

S O M E A R E A S o f southern I l l i no i s 
and other regions are no t wel l suited to 
the t r a d i t i o n a l r o w c rop p r o d u c t i o n 
practiced i n the C o r n Belt . Forage p ro 
duc t ion can provide an alternative crop 
f o r some soils i f soil f e r t i l i t y require
ments are alleviated. 

A n experiment on a l o w f e r t i l i t y soil 
at the D i x o n Spr ings A g r i c u l t u r a l 
Research Center evaluated response o f 
a l f a l f a to potassium (K) rates applied i n 
the f a l l f o l l o w i n g the last harvest and to 
K rates w i t h one-half appl ied i n the f a l l 
and one-half applied af ter the first har
vest. A d d i t i o n a l l y , the effect o f rates o f 
b o r o n (B) applied i n the f a l l and one-
ha l f i n the f a l l and one-half af ter first 

harvest were evaluated at the highest K 
rate (500 l b / A ) . 

The experimental area was seeded i n 
A u g u s t , 1982 t o C i m a r r o n (Grea t 
Plains Research Company) at a rate o f 
18 l b / A . This cul t ivar is h igh ly resistant 
t o bac te r ia l w i l t , f u s a r i u m w i l t and 
anthracnose. I t is moderate ly win te r 
hardy and has a potent ia l f o r h igh y ie ld . 
The soil i n the experimental area is a 
G r a n t s b u r g s i l t l o a m . Sur face (0-6 
inches) soil analysis showed a p H o f 
7.4; B ray -Kur t z Pu 16 l b / A ; exchange
able K , 72 l b / A , and exchangeable M g , 
75 l b / A (150 l b / A at 6-12 inches). Since 
the soil was very l o w i n p lant nutr ients , 
200 l b / A o f 0-46-0 and 200 l b / A o f 

Table 1. Yield and nutrient removal by alfalfa as affected by potassium (K) and boron (B), Dixon 
Springs Research Center, 1985.  

lb/A 

KF1 KS2 BF1 BS2 Y N P K Ca Mg B Cu Fe Mn Zn 

1 0 0 0 0 5008 166 11 78 81 11 14 0.5 15 4.3 0.9 
2 100 0 6260 198 124 I t 11 2.0 US m 5.4 12 

3 200 0 0 0 7810 238 m 192 105 11 IJ) 0.6 20 I J 15 

4 300 II u; 8989 263 27 236 120 11 2.3 0.7 21 6.2 17 

5 400 0 0 0 9033 263 24 262 104 11 2.3 0.6 18 16 
1 500 0 § 0 8718 248 m 262 107 15 1.9 0.7 21 I J 1 1 

7 50 50 7903 234 m 177 109 81 L I m m !J5 1 1 

1 100 100 0 9101 270 27 228 113 11 2.4 o m 5.9 1.7 

9 150 150 0 0 9376 273 ii 259 112 IS L i m m I J 1 1 

10 200 200 0 ® 9730 288 27 283 111 11 2.4 o 6.7 1 1 

11 250 250 9455 266 27 295 107 M tM ELI m I J 17 

12 500 0 3 0 9118 268 i § 283 109 15 4 J 0.7 i i 6.3 17 

13 250 250 1.5 1.5 9134 261 m 297 112 14 4.0 M i i 5.7 I S 

14 500 0 1 0 8596 254 24 267 103 14 4 J (Li 22 I J 17 

15 250 250 3 3 10099 281 29 322 118 16 4.9 0.7 21 6.6 2.0 

1Fall applied after last harvest. 
2Applied after first harvest. 

W . M . Walker and D.W. Graffis are Professors in the Agronomy Department, University of 
Illinois. 
C D . Faulkner is a forage technician, University of Illinois. 
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0-0-60 were broadcast p r i o r to seeding, 
and 200 l b / A o f 0-46-0 has been top-
dressed on the experimental area each 
year. The experimental area was har
vested i n 1983 bu t the fe r t i l i ze r rate 
study d i d not begin u n t i l af ter the last 
harvest. 

I n the f a l l o f 1983, 15 treatment com
binations were randomized i n each o f 4 
blocks o f a randomized complete b lock 
design. A l t h o u g h a l f a l f a is not gener
al ly as responsive to M g as some grass 
species, 32 l b / A o f M g as M g S 0 4 have 
been topdressed each year o f the study 
since soil analysis showed a l ow level o f 
soil M g . Sodium borate was the source 
o f B and mur ia te o f potash was the 
source o f K . Recommended herbicides 
were used to con t ro l weeds. 

Plant samples were obta ined f r o m 
each harvest f o r chemical analysis i n 
1985. To ta l y ie ld f o r the season and 
to ta l nut r ient removal are presented i n 
the a c c o m p a n y i n g Table 1. T o t a l 
nutr ients removed per t reatment was 
calculated by m u l t i p l y i n g p lo t yield by 
p lan t nu t r i en t concent ra t ion at each 
harvest and summing to ob ta in season 
totals. 

The highest total yield occurred when 
B and K were applied i n split applica
t ions, but there was no significant t rend 
effect due to B . There were significant 
yie ld responses to bo th f a l l applied and 
split applications o f K and i t is evident 
that supplemental K applicat ions o n 
l o w f e r t i l i t y soi ls are necessary t o 
achieve economic yields. 

Variables that s ignif icantly affected 
y i e l d also a f f e c t e d t o t a l n u t r i e n t 
r e m o v a l f o r the season. Po tas s ium 
r e m o v a l by the p l a n t exceeded the 
amount applied at rates o f 200 l b / A or 
less. This suggests that i t w o u l d not be 
poss ib le t o m a i n t a i n y i e l d levels 
reported here, and possibly the stand 
o f a l f a l f a , o n low K supplying soil f o r 
an extended per iod o f t ime unless the 
rate o f K was increased. 

The amount o f M g removed was gen
erally less than has been reported i n 
some other studies. The M g concentra-

Better Crops/Winter 1986-87 

t i o n ranged f r o m 0.173% to 0.480% 
across harvests . Since so i l M g has 
a p p r o x i m a t e l y d o u b l e d d u r i n g the 
course o f the study, i t is not clear why 
M g concentrations are l o w . L o w plant 
M g at h igh K rates is probably due to a 
" d i l u t i o n effect" o f the yie ld increase 
due to K fer t i l izer and cat ion compet i 
t i o n between K and M g . 

B o r o n r e m o v a l was s i g n i f i c a n t l y 
affected by B applications. I t is evident 
that at a 4-4.5 t o n / A d ry matter yield 
almost 3 l b / A o f B are being removed i n 
the absence o f appl icat ion o f B f e r t i l 
izer; over 4 l b / A were removed on plots 
receiving B fer t i l izer . 

Results f r o m this study provide i n f o r 
m a t i o n concerning nut r ien t removal by 
a l f a l f a and the quanti ta t ive response o f 
a l f a l f a to increasing rates o f K . The 
native supply o f some soil nutr ients was 
adequate f o r y ie ld levels observed, but 
i t is apparent that on a l ow K soil , sup
plemental K is necessary to achieve eco
nomic yields. I t is also apparent that 
nut r ient needs o f a l f a l f a must be met i f 
the yie ld potent ia l o f l ow f e r t i l i t y soils is 
to be achieved. • 

STATEMENT OF OWNEFtSHKJ MANAGEMENT AND CIRCULATION 

9 Sept.20, 1986 

^ ? f | u f a * ^ " V " " * i t . UOI, Atlanta, Georgia 30329 

Potash * Phosphate Institute, 280. Buford hVy., NE., Suite At.anta, GA 30329 

Donald L. Armstrong, 2801 Buford Hwy. , NE. , Suite ItO 1, Atlanta, GA 30329 

MANAGING EDITOR /Mm. — CompU,. M*U*. A44~m, 

—fSiSEffir 

760 92 

13,150 13,070 

C l£lA«',03° *Ji%0." ; E Q U " T C ° CIRCULATION 13,910 13,162 

" S A M ^ ^ 12,335 ,2,82, 

"•,822 it,775 

G. TOTAL « „ ~. 4, 31,067 30,l»50 
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THE PROBLEM: Mid-season potassium deficiency of cotton. 

for Maximum Economic Yields (MEY) 

MID-SEASON D E F I C I E N C Y of potassi
um (K) can reduce cotton profits in many ways: 

• Lost yield 
• Increased disease 
• Plant lodging 
• Early cutout 
• Decreased uptake of nutrients and water 

Plants require healthy, green leaves through
out the growing season to produce top yields. 
Potassium (K) deficiency can greatly reduce 
healthy leaf area and cause the crop to ter
minate early, thereby not ful ly using the grow
ing season to produce maximum economic 
yields. 

When K is deficient, leaves thicken, become 
brittle, and curl. Leaves take on a shiny appear
ance in the early stage of deficiency, then be
come progressively more "bronzed" between 
the veins and finally die. The photo shows defi
ciency symptoms in their advanced stages* 

Mid-season deficiency, when the forming 
bolls are strongly competing for K with other 
plant parts, occurs in the young leaves near 
stem terminals. From a distance the crop ap
pears to be "drying up", the field taking on 
a brown or bronze cast. Potassium deficiency 

symptoms for most crops appear in the older 
leaves; this is also true for cotton when the 
symptoms appear early, before rapid boll 
development. 

Symptoms of Verticillium wilt, a serious 
cotton disease, are sometimes confused with 
K deficiency. However, the symptoms (irregu
lar necrotic patches on curling leaves) are 
distinctly different and easily separated once 
the differences are pointed out. 

Both K deficiency and Verticillium wilt may 
appear in the same field. Numerous plant dis
eases are known to become worse in potassium 
deficient plants — and this is the case with Ver
ticill ium wilt in cotton. Therefore, fertilizing 
with potassium can increase yields through im
proved nutrition plus through reducing disease 
pressure on the crop. 

Begin your fertilizer program with a soil test. 
Do not ignore the 2nd and 3rd foot depths 
where K may be very low compared to the 
plow-zone. Cotton feeds in these deeper zones 
as the surface soil dries out between irrigations 
or rainfall. 

Heavy applications of potash may be 
required for several years to replenish a de
pleted soil. Eventually, maintenance-type ap
plications should be effective. Alfa l fa or silage 
corn rotated with cotton requires higher rates 
because these crops take up large amounts of 
KM 

*Photo is Acala-type cotton in California, where 
several hundred thousand acres are affected annu
ally with mid-season K deficiency. 

This message is available ona3V2 x7V2-inch 
information card. See page 23. 
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Information Materials from PPI 

" M E Y Analysis" software package. See pages 10-11. User's 
Guide, inc luding documentat ion. Cost: $180 ($135 M C * ) 

Instructor's Guide (opt ional) Cost: $60 ($45 M C * ) 

(Note: Orders i n quant i ty o f 10 or more o f the M E Y 
Analysis guides receive addi t ional 2 5 % discount.) 

P and K . . .Cutting Back and Losing Out 
See page 15. Folder cautions farmers about potent ial loss
es f r o m omi t t i ng ferti l izer. Cost: 25C each (15C M C * ) 

Plant Food Uptake ( P F U ) , for crops by region 
H a n d y wallet-size cards list nutr ient needs o f crops at var
ious yield levels, and the amounts removed i n crop harvest. 
(Specify region: Midwest South Great Plains 
W e s t _ ) Cost: 15C each (10C M C * ) 

Plant Problem Insights for Maximum Economic Yields 
See page 22. This is a c o l o r f u l series o f photo-cards, each 
w i t h a concise discussion o f a specific f i e ld problem, along 
w i t h positive tips f o r increasing yields and prof i t s . Specify 
your choices: Mid-season Potassium Deficiency of Cotton 

; Stunted Vine Growth and Poor Fruit Set of Grapes 
; Poor Early C o r n Growth ; Weak and Thinning 

Alfa l fa Stands ; Lodged C o r n ; Poor Early Wheat 
Growth ; Soybean Cyst Nematode . 
Cost per card: 10C each (5C M C * ) 

Phosphorus for Agriculture, A Situation Analysis 
See page 19. This revised and updated publ icat ion features 
14 chapters pertaining to fertilizer phosphorus. Cost: $5.00 
($4.00 M C * ) 

Quantity Cost 

*The M C symbol indicates Member Cost: For Total cost $ 
members of PPI , contributors to FAR, to 
university and government agencies. • Payment enclosed 

• Bill me, add shipping to 
invoice 

Name 

Address 

City State Zip Code 

Organization or Firm 

Send to Potash & Phosphate Institute, 2801 Buford Hwy., NE, Suite 401, Atlanta, GA 30329 (404) 634-4274 
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WeVe Come a Long Way 
The only place where "success" appears before 

"work" is in the dictionary. 

W H A T IS T H E F U T U R E of agriculture - the world's largest and most 
important business? Today gloom prevails — even a lack of hope. It will change 
if we are determined to make it change — for the better. I F we work and plan. 

When I was born in Louisiana, the uniform wage for unskilled men was 10 
cents an hour. Most of the people in the U.S. worked in agricultural pursuits. 
Life on the farm was a constant battle with insects, diseases, and low, unprofit
able yields. 

Americans had no income tax, no vitamins, no electric refrigerators, no radios, 
no plastics. Agriculture depended on the power of man, horses, and mules. Most 
farmers had no electricity, no plumbing, no telephone, and no paved roads. Most 
important of all, they had little hope. 

Even as late as the boom days of the 1920's, Americans had no antibiotics, 
no television, no airlines, no air conditioning. The Federal budget was only $3 
billion. 

Who could imagine the many new blessings in my lifetime? Indeed, who 
can imagine the even greater blessings that are in store in world agriculture? 

As world food needs grow, opportunities will develop for a more successful 
agricultural economy. But this will be realized only if we put the best minds to 
WORK on the problems and the solutions. 

— J. Fielding Reed 

B e t t e r C r o p s 
WITH PLANT FOOD 

Potash & Phosphate Institute 

2801 Buford Hwy., N.E., Suite 401, Atlanta, 6A 30329 
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