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b High interest in granular herbicides for water weed control 

b “Production potentials’’ program aims for high yields a t  low cost 

b Economics main  barrier to  putting substandard soils to  use 

b Nitrogen output s t i l l  below capacity but will  hit new peak in ’53 

Fertilizer sales by co-ops increased by 5% between ’56 and ’57 

Water Weed 
Control 

streams, lakes, and other bodies of 
fresh or nearly fresh water. Not to 
be neglected are weeds in farm ponds. 
ditches, and irrigation canals, which 
carry water duriig periods of a few 

Chemical herbicides, days per )ear to eight or nine months 
often costing less than a year-and in some cases continually. 

Much of the research and testing of 
mechanical methods, find in- herbicides and herbicidal formulations 
creased use iin water weed for all types of aquatic i ~ n d  ditchbank 

weeds is done by st.ite and USDA 
control weed specialists. However, herbicide 

manufacturers are stepping up their 
research and development efforts in 
this field as rising sales justify costs. 
But compared to the amount of re- 

HE ROOM in boating and other T water sports brings even more 
attention to weed control problems in 

Spraying ditchbank weeds increases water flow a t  less cost than 

search done 011 agriciiltural \veeds, thc 
ainouiit thus far coiidiicted on aqiiatic 
weeds is scant, says one aquatic \veed 
specialist. 

Two Types of Problems 

LL’eed specialists separate aquatic 
need  problems into two general 
classes-those concerned with \veeds 
in recreational ponds, lakes, and 
streams, and those concerned \vith 
weeds in navigational and agriciiltural 
water systems. Many weed species 
occur in both classes; \vhich class is 
inore important from A control cffort 

mechanical weeding 
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standpoint depends on location, type 
of weed present, water requirements, 
and public and political pressures. 
Another growing factor in aquatic 
weed control is interest in herbicides 
on the part of pollution control agen- 
cies. More states are expected to fol- 
low examples of New York and others 
which now require pollution control 
board approval before use. 

Algae Got Attention First 

Algae have received chemical con- 
trol attention longer than most other 
kinds of weeds. Copper sulfate and 
sodium arsenite are widely used ma- 
terials. But both have shortcomings. 
Copper sulfate must 'be applied re- 
peatedly (although in low concentra- 
tions) to be highly effective. Arsen- 
icals have a toxicity problem, and 
some recommendations are for less 
than 4 p,p.m. total As,O, per year to 
avoid significant fish kills. Among 
organic chemical materials, RADA and 
Dichlone have given successful con- 
trol against some algae. Much more 
effort is needed to evaluate other spe- 
cific organic algacides that have come 
from laboratories in the past three 
>'ears. 

Sodium arsenite is also widely used 
for submerged varieties of aquatic 
\\Tee&. States of the upper Midwest 
-Wisconsin, Minnesota, Michigan, 
and others-rely heavily on this mate- 
rial. However, they, like other states, 
now are testing 2,4-D in granular or 
pellet forms for use on submerged 
weeds. Sfany weed specialists con- 
sider granular or pelleted aquatic her- 
bicides as one of the most significant 
application developments in 25 years. 

Mechanical Weeding Waning 

Even yet in some areas, control of 
submerged and floating weeds in fresh 
water is attained by physical methods 
-pulling or cutting. These methods, 
however, are declining fast as costs 
rise. In parts of the South, chemical 
treatment along with winter fertiliza- 
tion of ponds pro\es most effecti\e if 
outflow during winter and early spring 
is low. In other states, such as Wis- 
consin, waters are becoming so fertile 
that fertilizer materials in the st'ite's 
waters are avoided. Applying 2,4-D 
in light oil or as an amine or ester 
emulsified in water proves effecti1.e 
with fertilization. 

Floating weeds such as water hya- 
cinth, alligator weed, water lettuce, 
and water fern found widely in the 
South obstruct navigation, restrict 
water flow, and clog pumps. Lollg 
ago growth of these and other weeds 
f,u. outstripped practical mechanical 

control methods. Chemical methods 
have filled the breach in part. For  
example, Louisiana's water hyacinth 
control program has developed use 
of amine salts of 2,4-D to a high level 
since 1962. About four pounds per 
acre of the salt causes death and sink- 
ing of the water hyacinth mat in six 
to eight weeks. A follow-up eight 
weeks after the initial application 
catches skips. Subsequent patrols at 
intervals of three, six, or 12 months 
round out the program. 

Newer herbicides such as dalapon, 
silvex, amino triazole, and invert emul- 
sions of 2,4-D or 2,4,5-T, among 
others, look promising. What weed 
control authorities would like to find 
is a general herbicide effective against 
all aquatic weeds. So far, general 
herbicides tend to vary in effective- 
ness with season or climatic condi- 
tions. Thus efforts to find herbicides 
for floating and emergent weeds lean 
toward specific chemicals. While it 
may never be possible to find one, a 
general algacide is hoped for, since 
troublesome algae exist in wider va- 
riety of species than do troublesome 
submerged weeds, for example. And, 
of course, low toxicity to fish and 
other animal life is needed. 

Aquatic Weed Control Problems 
Despite what seems to be rapid ac- 

ceptance of aquatic herbicides, there 
remain several difficulties i n  their use. 
A problem of possible fish kill in rela- 
tively small ponds or quiet waters 
results from rapid depletion of oxygen 
in the water by decay of treated weeds. 
Covering limited areas at one time 
avoids this problem, but raises ap- 
plication costs. 

Some floating weeds present spe- 
cial problems. \Vater lettuce and 
water fern leaves are difficult to wet. 
For these types, invert emulsions of 
2,4-D and 2.43-T are showin? real 
promise, and give less spray drift haz- 
ard. Against alligator weed (strictly 
speaking, not a floating weed, because 
i t  does have roots) in Florida, 2,4-D 
in an organic solvent plus a non-ionic 
emulsifier, giving a liquid with specific 
gravity slightly greater than 1.0, proves 
effective in quiet water. Keys to suc- 
cessful kill are spraying the herbicide 
mixture so that it surrounds the sub- 
merged portions of the weed, slowly 
sinking to the bottom, and minimum 
water movement, permitting the ma- 
terial to act on the underwater mass 
cf the plant. However, polychloro- 
benzene in the mixture is highly toxic 
to fish, limiting the use of this tech- 
nique. 

Limitations of the phenoxy com- 
pounds for use in irrigation waters are 
difficult to surmount when such crops 

as tobacco, many v e g e t a l h ,  and 
legumes are involved. Similarly long 
residual life of some herbicides limits 
their use under the Miller Amend- 
ment i n  irrigation ditches which carry 
water to food crops. 

Ditchbank weeds, usually of the 
grass type and technically not aquatic 
weeds, hinder water flow and also 
consume part of the water in irriga- 
tion and drainage ditches. They are 
especially troublesome where ditches 
are used little, perhaps no more than 
a month per year. Mowing is effec- 
tive on sides and tops of banks, but 
not i n  the ditch bottom where weeds 
are most troublesome. Dalapon, 
alone or mixed with amino triazole, 
gives effective control when applied 
during early growth stages and when 
the ditch is subject to flooding at fre- 
quent intervals. Borates, chlorates, 
arsenicals, chlorophenylureas, and cer- 
tain triazine materials also are effective 
but may endanger crops; soil sterilants 
may cause erosion if ditchbanks are 
sandy or gravelly. 

Granules and Pellets 
Have Bright Future 

Tempering enthusiasm with cau- 
tion, aquatic Iveed control researchers 
still foresee a bright future for gran- 
ular and pelletized herbicides. Few 
researchers hatre had more than one 
year's experience with them, and sev- 
eral say that two years' further work 
is needed to confirm present prospects. 

At present, problems in use of 
granular or pelleted materials include: 

Limited range of herbicides 
available in these forms, thus limit- 
ing types of weeds that can be con- 
trolled. 

Relatively high cost (although 
this may be offset by greater effec- 
tiveness). 

Finding optimal rates of appli- 
cation correlated with timing. 

Selecting the best carrier ma- 
terial for a given herbicide and for 
use conditions. 

LVith as wide interest in granular forms 
as appears in various parts of the coun- 

solutions to part or all of the 

\Vithout doubt, use of chemical 
herbicides for aquatic weeds will ex- 
pand, and for a time it will be at a 
relatively rapid rate. Also without 
doubt, new problems and greater em- 
phasis on present problems will arise 
with increased use. Research efforts, 
no\v being stepped up, will prove 
vital in sol\,ing these problems and 
broadening aquatic weed control 
markets for herbicides. 

blems can be expected. 

156 A G R I C U L T U R A L  A N D  F O O D  C H E M I S T R Y  



Ag and Food Interprets 

High Yields 
at Low Cost 

‘ ‘ Prod uc t i o n p o te n - 
tials,” other “farming for 
profit” programs lean heav- 
ily on correct fertilizer use 

IGHER FARMIXG PROFITS are defi- H nitely possible.” That’s the 
message being carried to the mid- 
western farmer cia the National Plant 
Food Institute’s “production poten- 
tials program.” Iileanwhile, Missis- 
sippi is “blazing a new road to prog- 
ress” with a “unified agricultural pro- 
gram.” And Georgia has recently 
summarized the first year’s results of 
a six-county “intensified soil fertility 
program.” 

All of these plans have one broad 
aim: to help farmers make more 
money. And they emphasize proper 
fertilizer use as a major tool to raise 
profits. 

Most ambitious of the plans, in 
terms of territory covered, is NPFI’s 
emphasis on production potentials. 
Originated and being put into effect 
by the institute’s Midwest regional 
office (formerly the Middle West Soil 
Improvement Committee), the pro- 
grain will cover i l l  13 states in the 
hlidwest by January 1960. 

Production potentials are realistic 
crop yields that ir farmer could-in 
fact, should-average over a period of 
years, says Zenas H. Beers, director 
of NPFI’s Midwest: office. The plan 
is based on crop yield potentials cal- 
culated by state agricultural workers 
fo r  the different soil types found in 
their areas. These are the yields that 
good management practices like proper 
fertilization, seeding, and pest and 
moisture control (where possible) can 
bring \\’ithi11 reach. 

Data collected for each state are 
incorporated by Beers’ group into a 
wall chart which summarizes such 
basic information as: 

Average anniial rainfall 
Type of soil 
Per cent slope 
Subsoil permeiibilit!. 
Yield potentials 
Fertility status and special fea- 

tures. 

Checklists for diflierent areas within 
a state are made up  for farmers’ use. 
The checklist serves two purposes. 
First, it is a record book in n.hich the 

NPFl’s program uses wall charts (like this one displayed by an Illinois dealer) 
to list crop yields and management practices needed to reach those yields 

farmer can keep track of fertilizer 
used. Second, it lists specific man- 
agement instructions for the different 
crops which can be grown on the soil 
concerned. These instructions must 
be followed to realize production po- 
t en t ids.  

Yields listed on each wall chart 
represent a projected 10-year aLVerage. 
On a year-to-year basis, actual yields 

2055 below or above the 

\Val1 charts and checklists are fur- 
nished free of charge to extension 
workers, county agents, soil scientists, 
and banks. S P F I  members obtain 
them at less than cost, and, in turn, 
distribute them to their dealers. The 
dedlers and agricultural workers make 
the information available to growers 
in their areas. 

At one time or another, probably 
all states have estimated yield poten- 
tials: But a single average is usually 
calculated for a whole state-for ex- 
ample, 85 bushels of corn per acre 
for all of Ohio. Beers sa!.s that with 
such a figure, many farmers who could 
have produced more were content 
with only 85. And some of those 
who had poor soil became skeptical 

about farm practices recommended to 
reach the figure. 

Beers reported in February, at the 
1 l t h  annuiil joint meeting of midwest- 
ern college agronomists with the fer- 
tilizer industry, that the S P F I  pro- 
gram is in full swing i n  Illiiiois, \Vis- 
consin, Minnesota, Kansas, and South 
Dakota. Michigan will be covered 
this spring. In the other midwestern 
states (Kentucky, Ohio, Sebraska, 
North Dakota, Indiana, Iowa, and 
Missouri), data are being collected 
rapidly to meet the January goal of 
full Midwest coverage. 

Georgia Totals a Score 

Georgia’s “pilot” program of inten- 
sified emphasis on soil fertility has led 
to a 10% hike i n  fertilizer usage i n  
the six counties involved during 1958, 
according to University of Georgia 
agronomist Ralph L. Wehunt. Lime 
consumption rose by 300 to $500%. 

The increase in actual plant nutri- 
ents used in the six counties amounted 
to 17 .5</~ ,  By contrast, fertilizer con- 
sumption in the entire state dropped 
one per cent from 1957. And crop 
yields i n  the six-county area were 
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121% above the 1931-33 average 
!,ields. For instance, average corn 
yield per acre went up from 18 
bushels to 39.8. 

Mainstay of the Georgia prograin 
is soil testing. One main objective 
was to focus attention of growers on 
using the right kind and amount of 
fertilizer and lime. Sail tests helped 
fulfill this goal. County agents and 
their assistants spearheaded the proj- 
ect, which resulted in 14,014 soil tests 
compared to 2,200 in 1957. IVehunt 
concludes that a well-organized ap- 
proach to soil fertility can have a 
“tremendous, beneficial influence” 011 

fertilizer usage. 
The heart of Mississippi’s unified 

agricultural program is a publication 
which points out some major farm 
trends and how these affect the state’s 
farmers. Included in the booklet, 
made available to all counties, is a 
map of soil types. And the experi- 
ment station publishes a yearly fer- 
tilizer recommendation chart that’s 
broken down by soil types and crops. 
Annual variety recommendations are 
published, too. 

Although no one part of the project 
is unique to Mississippi, the package 
a s  a \vhole is. Si Corley, the state’s 
commissioner of agriculture, says the 
plan was greeted with enthusiasm at 
the state level in 1956. The idea \vas 
for all counties to study the publica- 
tion and then develop programs based 
on local needs. 

Some counties have started such 
programs. And they’ve proved bene- 
ficial, says Corley. Many others, 
though, have not. In still other coun- 
ties, the plan slowed up because it 
wasn’t followed through once it got 
started. 

Help Farmers to Help Themselves 

SPFI’s project is aimed primarily 
at those farmers who think they are 
ahead>- farming satisfactorily, and are 
not even thinking of ways to improve 
their financial pdsition. And about 
two-thirds of all farmers fall into this 
category, according to NPFI’s study 
on farmers’ attitudes toward the use 
of fertilizer (AG ASD FOOD, April, 
1938. pages 266-71) I The program 
ma!; help jar these growers into some 
thinking, an essential prelude to ac- 
tion. Moreover, notes Beers, proper 
use of the wall charts and checklists 
by dealers and salesmen can be a 
po\verful sales tool in merchandising 
fertilizer. 

Beers emphasizes that the program 
is not considered the final word on 
crop yields and farm management 
techniques. It’s meant to be a guide, 
subject to revision as experience and 
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new data are obtained. \!’hat’s itself, nor will it for several genera- 
needed to make such a prograin a corn- tions. After all, only a fourth of the 
plete success? .A strong effort by 1.9 billion acres in the mainland U. S.  
everyone concerned-dealers, fertilizer is iiow farmed, and only 6c% is “under 
manufacturers, ag workers, and NPFI concrete.” Crop surpluses from the 
-to sell the farmer on productioii 25% now farmed are costing the gov- 
potentials. ernment billioiis of dollars a year, 

Soil reclamation and rejuvenation require the knowledge of soil scientists con- 
cerning plant growth, chemistry, weather, geology-and money 

Land 
Management 

Main barrier holding 
many substandard soils out 
of production is economics. 
When these soi ls are 
needed, soil scientists will 
know how to make them 
productive 

ORE THAS A I I ILLION ACRES of M U. S.  cropland or potential 
cropland is taken out of agricultural 
circulation every year, according to 
the Soil Coiiservation Service, USDA. 
About half of this is poor land, dam- 
aged by wind, water, and poor farm- 
ing practices. But much of the other 
half-which disappears unde: the 
concrete of subdivisions, roads, air- 
ports, industrial developments, and 
government reservations-is good land, 
land that could be more productive 
than the average U. S.  farming acre. 

So far. this loss of land has not 
hurt the country’s capacity to feed 

FOOD C H E M I S T R Y  

both in trying to hold the surpluses 
down and, having failed, in buying 
and storing the excess. And there is 
700 million acres of pasture and graz- 
ing land, plus 600 million acres of 
forest and woodland, much of which 
could be managed more intensively if 
conditions demanded. 

Nonetheless, some day there will 
be a problem, as population increases 
and A S  more and more land goes into 
nonagricultural uses. Land use prac- 
tices (such as keeping housing de- 
velopments out of good farm land) 
fall far short of the ideal of saving 
farm lands for farming, pasture and 
tree lands for pastures and trees, and 
agriculturally unproductive land for 
nonagricultural uses. 

Despite these obvious shortcomings, 
though, much is being done to en- 
sure that our descendants will have 
the land on which to produce the 
things they need. There are three 
major parts of this program: 

Soil conservation-keeping pro- 
ductive soils productive. 

Soil rejuvenation-restoring to 
productivity land once fruitful but 
no longer so, because of erosion, 
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over cropping, salinity, inadequate 
drainage, and plant disease. 

Soil reclama.tion-bringing into 
production land never used for 
farming before, b y  providing water 
to irrigate good, arid lands and by 
treating alkali or saline soils. 

As Firman Bear of Soil Science? puts 
it, “It is soil management to the end 
that soil stays put, that ‘alkalinity and 
salinity are not permitted to get out of 
control, m d  that wind and water are 
kept in check to prevent the building 
up of their forces to the point of de- 
structive actions.” 

But once these aspects are under 
control, chemistry begins to play an 
important role. Because fertilizers 
are no\v cheap and available, soil 
fertility may no longer be the limiting 
factor. Rather, soil structure, biotic 
environment. availability of water 
become limitations to productivity. 

This is a major departure from the 
thinking of a half century ago. Then, 
soils w h c h  were naturally more fer- 
tile were more rewarding to farm. 
When a farmer began to need ferti- 
lizers to replenish his soil, it was often 
more economic for him to abandon 
his fdrm and settle “out west” on virgin 
soil; fertilizers were expensive. And 
farmers working the naturally-less- 
fertile soils of the South and East 
found it verJ- difficult to compete with 
those working the rich Midwest lands 
freshly broken to the plow. 

Now, though, soils in the Southeast 
and other well-worked farm areas, 
when properly managed, can be as 
productive as those in the Midwest or 
\Vest. -411 it takes is application of 
knowledge gained by agricnltural sci- 
entists about principles of crop pro- 
duction and soil mzinagement, plus a 
knowledge of local weather and 
geology, plus the nmney to appll, this 
knowledge. 

Thus this country has a tremendous 
reservoir of potential farm produc- 
tivity on lands alrea’dy being farmed- 
i f  farmers \vould apply knowledge al- 
ready at hand. When the country 
needs great increases in farm produc- 
tion, a large part of those increases 
will come from applying this knowl- 
edge to depleted s d s  that  no^ are 
either inactive or are returning to 
their o\vners a bare subsistence. 

Soil e x p r t s  claim there is already 
considerable information and knowl- 
edge available both to reclaim and to 
increase productivity on lands when 
the need arises, although obtninirig 
enough productivity to make this 
worthwhile is still a problem at times. 
Both are being clone successfully now 
in some parts of the country. But 

vast xe‘u are still wastelands. “It is 
mostly a c a e  of economics,” says 
Daniel G. Aldrich, University of Cali- 
forni‘i’s dean of agriculture. “\Vhen 
land can be reclaimed for less inone! 
than good land can be bought for, 
land will be reclaimed. Until then. 
soil scientists had best refine their 
knowledge of soil structure, chemistr) . 
and microbiology, both to reduce re- 
covery costs and to handle some prob- 
lems thdt now give them trouble.” 

Water and Drainage 

Reclamation needs can best be 
summed up in two words-water and 
drainage. With these, saline soils can 
be leached clean of salts-usually all 
that is needed (besides more water 
to do the actual farming). Alkali 
soils present more of a problem, since 
water penetrates them only slon,ly. 
In these cases, ion exchange reactions 
remove sodium from the soil by ex- 
changing it for calcium. This im- 
proves the state of aggregation of the 
soil and lets the water percolate 

I,rY 
Irrigation and fertilization are two of 
most potent tools in reclaiming soil 

through it. The biggest questions i n  
this sort of work, according to recl.1- 
mation experts: 

\Vhere will water of good 
quality and low cost come from? 

\!’here will it go when it has 
drained through the reclaimed 
areas? ( In  Southern California. 
irrigation water from the Imperial 
\‘alley drains eventually into the 
Salton Sea, and is threatening to 
raise the level of that lake.) 

!Vhat is the best way to over- 
come alkali in any specific sitna- 
tion? Kearly every situation poses 
different problems and much !-et 
remains to be learned. 

Reiuvenation, A Knotty Problem 

Rejuvenation, however, is a much 
knottier technical problem. IVorit- 
out soil may have become worn-out 
for any of a tremendous number of 
reasons, although these reasons gener- 
all>- fall into three basic categories- 
soil structure, nutrient deficiencies or 
unavailabilities, and microorganisms. 
To find the b‘isic c‘iuse and to c,),.- 
rect it take the combined efforts of 
scientists of varying disciplines, ench 
adding his bit of knowledge. 

Two exnmples illustrate the point. 
In the citrus groves of southern Cali- 
fornia, yields often fall off after soine 
years. Into one such area came ;1 

group of experts from the Riverside 
campus of the University of Culi- 
fornia. Although study is continuing, 
the group has already fo-ind a potful 
of reasons \vhy yields have fallen off. 
These range from lack of nutrients 
such as phosphorus or nitrogen, to 
pathogenic organisms (e.g., nema- 
todes),  and a root-attacking fungus 
11-hich prevents the tree from absorb- 
ing nutrients from the soil. Some- 
times many such causes are present, 
each adding its deleterious effect to 
the \\.hole. 

In the h k o t a s ,  some farmers used 
to gro\v only flax 011 their land, year 
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after year. Eventually, yields fell 
drastically and the farmers abandoned 
their land as useless. Study of the 
soil revealed, however, that con- 
tinued cultivation of the single crop- 
flax-had given a strain of Fusarium, 
a soil-borne wilt which finds flax an 
excellent host, the chance to multiply 
enormously. Result: it damaged flax 
and, b’ecause of its great abundance, 
also hurt yields of any other crop to 
\\,hich the farmer shifted in despera- 
tion over the flax problem. The solu- 
tion in this case was to let the land 
lie fallow for a few years while the 
organism died out, and then to rotate 
crops when the land M ~ B S  put back into 
service. 

These examples show how compli- 
cated ‘we the problems of rebuilding 
a soil to its greatest productivity. 

Fruitful Area  I s  in Soil Physics 

But much more research reinains to 
be done. Slost soil scientists agree 
that the most fruitful area for such re- 
search is in soil-climate-plant relation- 
ships-soil physics, so to speak-and 
ho\tr to use thein in specific cases to get 
maximum yield and quality at mini- 
mum cost. How and when should 
plant nutrients be introduced in any 
given soil to get the greatest benefit? 
What is the influence of varying 
amounts of many trace elements 
\vhich, although not now known to be 
essential to plants, undoubtedly influ- 
ence the behavior of the plant? How 
does the biotiz environment below 
ground exert its influence, which prob- 
ably is fully as important to plant 
growth as the effects of nutrients and 
water? 

R.  L.  Luckhardt, supervisor of agri- 
cultural technical services for Collier 
Carbon & Chemical (Los Angeles), 
sI:i11s up the present situation this way: 
“I kno\v of no business of this magni- 
tude \vhich is so umciziiti3: as this 
one (the fertilizer business). Wlien a 
f‘irmer applies a c h e i n i d  to kill bugs, 
lie at least goes out to his ;e!? 

3 a x  +. ’. But in 93 
, LL s a i x  farmer has 

no idea at all Ivhether the fertilizer he 
applied ever was used by the plants he 
\vas growing, or if it \vas, ho\v mu-h of 
it w a s ,  or if i: wasn’t, how he could 
vary his application schedule or source 
of nutrient to his specific needs, so it 
would be used.” 

And Luckhardt concludes, as have 
many others, that if the business ever 
does get “scientific,” it call put off be- 
yond the foreseeable future the day 
\\-hen this nation wiil be short of the 
land needed to grow food for its 
people, 
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Nitrogen Surplus 
Production to hit new 

peak this year, although 
European and U. S. plants 
operate below capacity 

ORLD SITROGES PRODUCTIOS will W again hit a new high for the 
1958-59 season. Total output is esti- 
mated at 10,432,000 metric tons on a 
pure nitrogen ( N )  basis, in the latest 
aniiual report by Aikinan, Ltd. (Lon- 
don) ,  The gap between production 
and consumption promises to be larger 
than it has ever been, with production 
exceeding consumption by about 595,- 
000 metric tons. However, as a per- 
centage of total production the latter 
figure is not quite so high as it was 
three years ago duying !Sz- ’ -56:  3.8% 
then, z‘ersus 3.7‘0 t k r  :,- ..tr. 

Producers iii k: 3. S. and Europe 
have cut donn  output because of low 
p:.ices, ani! \{.ill probably continue to 
d3 so next year. American produce:.s 
are working at o d y  about 73‘; of CLI- 

pacity, while the big European pro- 
ducers, Germany, France, Belgium, 
and Italy, are probably working at 
about 80%. 

European stocks stand at about 6‘; 
of annual output now, or about 300;- 
OOO metric tons. Most of this is in the 
form of ammonium nitrate and urea. 
Ammonium sulfate consumption is 
about the same as production, since 
this form, because of its high cost, is 
the one producers usually cut back on 
first. 

The U. S .  is not the only place 
where ammonia plants have been 
shooting up. European producers are 
uneasy about new capacity in Greeze, 
Turkey, Iran, Egypt, India, Pakistan, 
and communist China. China is the 
Lvorld’s largest importer of nitrogen. 
Her imports this year should be about 
320,000 tons. Lower and lower 
prices have been offered there to get 
a share of this very large market. 

For political reasons, a large part of 
the contract for delivery of Japanese 
nitrogen to China n a s  cancel!-l C-t:: 

>ear, leaving Japan-.:: 
pressed. Z:;.e-::r, this pressure has 
been relieved somewhat by large sales 

Estimated World Production and Consumption of Nitrage? tor 
Agriculture and Industry 

~ 

(thousands of metric tons) 
~~~ ~~~~~~~~~ 

1958-59 1957-58 1955-56 1956-57 
PROD. CONS. PROD. CONS. PROD. CONS. PROD. CONS. 

Europe 
and Egypt 3798 3318 4172 3675 4691 3977 5181 4169 

u. s. A. 2700 2500 2735 2735 2950 2950 3100 3100 
Canada 517 237 475 259 .575 405 655 431 
Asia 925 1286 1089 1437 1281 1719 1420 1813 
Others 88 219 92 278 94 315 96 344 
Total 8028 7650 8563 8384 9591 9366 10.452 9857 

Industry 1255 1255 1385 1385 1535 1535 1645 1645 
.\griculture 6773 6305 7178 6999 8056 7831 8807 8212 
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to Korea, at prices generally lower than 
those offered by Europeans and Ameri- 
cans. Japan will sell Korea 70,000 
metric tons of urea at $94.60, 89,000 
tons of ammoniu:m sulfate at  $41.83, 
.50,000 tons of calcium c).anamide at 
540.90, and 3000 tons of ainmonium 
nitrate at  $66.59. The U. S. got part 
of the Korean order: 26,200 tons of 
urea and 18,000 tlms of ammonium ni- 
tr,ite. Japan will also probably get 
part of a large order for India: 100,- 
000 metric tons of ammonium sulfate 
at S48.03 per ton, and 50,000 tons of 
urea at  $107.10, delivered to an In- 
tii.ui port. About 50,000 tons of cal- 
cium ammonium nitrate for India will 
be bought in Europe. 

European export prices have re- 
mained fairly skady, although for 
large orders to the Far East prices 
have been down to $39.20 for am- 
nioiiium sulfate in bags, and $37.00 
for calcium ammonium nitrate. These 
prices are probab'ly not profitable for 
the producers, arid -4ikman believes 
that either they must rise or production 
\!ill be curtailed f Luther. 

Government subsidies in the United 
Kingdom and in Germaiiy have in- 
creased home corisumption of fertil- 
izer nitrogen. 

Chilean nitrate producers are suffer- 
ing from higher piroductioii costs aris- 
ing out of the increasing cost of living 
in Chile. !vfany producers, in fact, 
will probably be closed down if the 
government does not come to their 
aid. Large mechanized producers us- 
ing solar evaporation, however, are still 
doing very well, although prices in 
the U.  S.  (their 1a.rgest market) have 
recently been reduced by $5.25 per 
ton. 

co-ops 
Fertilizer business of 

co-ops showed bigger gain 
than did fertilizer use as a 
whole in 1956-57 

ERTILIZER and farm chemicals F manufacturers keeping a wary eye 
on the activities and growth of farmer 
cooperatives will do well to study the 
most recent USDA report on co-ops. 
For the fiscal year ending June 30, 
1957, fertilizer co-ops increased their 
business from the previous year's 
S261,253,000 to $274,615,000 (see 
table). That is a 57c increase, ac- 
complished during a year when fer- 
tilizer use as a whole increased 5@c on 
a primary plant nutrient basis (bu t  
only 1.7'7~ on a tonnage basis). And 

there are signs that co-op growth in 
fertilizers continued in 1957-58 to 
outpace that of the rest of the fertilizer 
industry. 

Co-op sales of sprays and dusts also 
increased duiing the same period, from 
$35,373,000 to $40,707,000. 

In total business, fertilizer ranked as 
the third biggest itern for the farm sup- 
ply cooperatives in 1936-57. I t  was 
exceeded by feed ($804,286,000) and 
pctroleum pioduots (S529,679,000). 

Membership in farm co-ops dropped 
in 1936-37 for the first time. USDA 
comments that the number of member- 
ships may have passed its peak, and 
that this decrease is to be expected in 
view of the decreased number of 
farms. The number of cooperatives 
remained about the same, 9876 in 
1953-56 and 9872 in 1956-57. Many 
co-ops discontinued operation during 

the year, because of liquidation, con- 
solidation, or merger, but many iiew 
ones were formed. There had also 
been a slight decrease in the number 
of co-ops between the 1955 and 1956 
fiscal years. 

The number of co-ops that handle 
fertilizer totaled 4143 in 1956-57-132 
more than in the previous year. Those 
that handle sprays and dusts numbered 
2334, compared with 2145 in 1955-36. 
Farm supply cooperatives represented 
34'2 of the total number, and ac- 
counted for nearly 46% of the total 
memberships. 

The growth and health of farmer 
cooperatives has raised some spirited 
debate among members of the ferti- 
lizer industry in recent years. AG . ~ S D  

FOOD will examine these arguments in 
depth in a special staff-written report 
in the April issue. 

Estimated Business of Cooperatives 

Froducts malketed for patrons: 
Beans and peas (dry edible), . , 
Cotton and cotton products.. , . 
Dairy products. . . . . . . . . . . . . .  
Fruits and vegetables. . . . . . . . .  
Grain, soybeans, soybean meal, 

and oil. . . . . . . . . . . . . . . . . . .  
Livestock and livestock products 
Nuts . . . . . . . . . . . . . . . . . . . . . . .  
Poultry products. . . . . . . . . . . . .  
Rice. . . . . . . . . . . . . . . . . . . . . . .  
Sugar products . . . . . . . . . . . . .  
Tobacco . . . . . . . . . . . . . . . . . . . .  
Wool and mohair. . . . . . . . . . . .  
Miscellaneous . . . . . . . . . . . . . . .  

Total farm products. . . . . . . .  

Supplies purchased for patrons: 

NET BUSINESS NET BUSISLSS 
NO. OF AFTER ADJUST- AFTER ADJUsr- 
CO-OPS I S G  FOR I S G  FOR 

HANDLING DUPLICATIOY~  DUPLICATION",^ 
(1956-57) (1955- 56) (1956-57) 

$1,000 $1.000 

73 29 ,537  
607 507 ,944  

1 ,917  2 ,539 ,205  
756 721,986 

2 ,701  1 ,572 ,018  
604 1 .179 ,421  
106 91,238 
681 351,494 

61 132,922 
66 125,041 
37 189,989 

284 25 ,425  
225 43,748 

7,017* 7 ,509 ,968  

27,842 
487,397 

2 ,759 ,409  
721, 783 

1 ,663 ,529  
1 ,172 ,995  

96,211 
356,361 
140,392 
286,262 
199,586 
24,386 
44,556 

7 ,  980,709 

. . . . . . . . .  Building materials. 1 ,501  78 ,773  81 ,  e07 
Containers. 1 ,044  25 ,235  26 ,722  
Farm machinery and equipment 1 ,843  68,497 71 ,083  

4 ,499  773,955 804,286 
Fertilizer. 4 ,143  261,255 274,615 

Petroleum products.. 2 ,794  493,605 529,679 

Sprays and dusts (farm chemi- 
cals). 2 ,334  35 ,573  40 ,707  

Other supplies. 4 ,529  163,394 166,367 
Total farm supplies . . . . . .  7,406' 2 ,044 ,272  2 ,144 ,027  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  

. . . . . . . . .  Meats and groceries. 971 46, 757 48,782 

Seed 3 ,791  97,228 99,979 
. . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . .  

Receipts for services : 

Total business. . . . . . . . . . . . . . . .  9,872c 9 ,769 ,067  10 ,359 ,309  
Trucking, cotton ginning, e x .  5 ,  334c 214, 827d 234, 573d 

a Preliminary. 
b Does not include business between cooperatives. 
c Adjusted for duplication arising from multiple actibitiea performed b! many cooprrativrr;. 
d Charges for services in which no duplication occurs. 
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