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b Soybean cyst nematode focuses attention on chemical controls 

b New U. S. plants using European-developed H3P04 processes 

b Signs point to ending of secrecy about pesticide production 

b Census of Agriculture reveals significant data on fertilizer use 

b Customers or competitors? Either way co-ops are important 

N e mat o de 
Control 

Soybean cyst nema- 
tode highlights seriousness 
of problems involved in 
nematode control. Pesti- 
cide companies pushing 
hard to find satisfactory 
chemicals 

OTEKTIALLY a serious threat to the P nation’s billion dollar soybean 
crop, the soybean cyst nematode has 
farmers up in arms in North Carolina, 
llissouri, and Tennessee. In sur- 
rounding states, officials have gone on 
record generally favoring a Federal 
quarantine; some urge that it be im- 
posed immediately. 

Here’s what happened at a USDA 
public hearing in Washington on Jan. 
31: 

Sor th  Carolina farmers opposed a 
Federal quarantine. If one is neces- 
sary, they would like a subsidy for 
not growing host crops (soybeans, 
snapbeans, vetch, ;and lespedeza). 

Xlissouri and Tennessee officials 
generally favored a Federal quaran- 
tine. Incomplete surveys in their 
states have definitely established pres- 
ence of the nemlatode in soybean 
fields. 

Ohio and Nebraska representa- 
tives went on record by letter asking 
for a quarantine, although the nem’a- 
tode hasn’t been found in their states. 

Some growers say a quarantine in 
itself can never solve the problem, 
will serve only to slow down the 
spread. Farm machinery is probably 
the most common means of spreading 
the nematode. It can also be spread 
by normal surface drainage, blowing 
soil, floods, cars driving through fields, 

At Shell’s workshop, popular feature was view of live nematodes under microscope 

man and animals carrying infested soil 
on their feet, and through any other 
soil movement. I t  is unable to move 
great distances under its own power. 

The soybean cyst nematode was 
first found in the United States in 
1954, in North Carolina. There is no  
reason to believe that it spread from 
North Carolina to Tennessee (Lake 
County) and Missouri (Pemiscot 
County), since the infested areas are 
more than 800 miles apart. USDA 
thinks it got here before W70rld IVar 
I1 in a shipment of Easter lilies from 
Japan. 

North Carolina farmers are worried 
by other states’ pressing for a quaran- 
tine. Intensive agriculture is prac- 
ticed in North Carolina’s infested area 
-Yew Hanover and Pender counties. 
Farmers there raise flowers and vege- 
tables; they grow soybeans as cover 
for bulbs. A Federal quarantine any 
more strict than the one North Caro- 
lina officials have already imposed 
would cause economic hardship in the 
area. 

Missouri entomologists believe use 
of a three or four year rotation may 
reduce the nematode’s ability to dam- 

age a soybean crop. They suggest as 
an alternate or complement to quaran- 
tine that producers in infested areas 
plant no soybeans on land that has 
been in soybeans, lespedeza, or com- 
mon vetch within three years. 

But nematode quarantines aren’t 
new. One was imposed on Long 
Island seed potatoes when the golden 
nematode invaded the area. If USDA 
officials now decide a Federal quaran- 
tine is necessary to  combat the soy- 
bean cyst nematode, they will hold 
further hearings to determine what 
regulations will be imposed and in 
which specific areas. 

Chemical Trautment Costly 

Until 1940 it was believed that 
most nematodes were harmless; the 
damage they caused was attributed to 
“worn out soil.” But nematologists 
have now identified more than a 
thousand species, and the list of harm- 
ful nematodes is growing rapidly. 
Some species attack only one plant; 
others attack more than 1700 differ- 
ent plants, including crops, flowers, 
and trees. Some types will die in a 
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with D-D well established, has intro- 
duced Nemago, which can be used on 
certain growing plants. It has found 
ready acceptance among vineyardists 
in California, where it has given prom- 
ing results against slow decline. 

Recently Carbide announced that 
Crag Brand Mylone is now being 
used experimentally on nursery stock, 
tobacco, vegetables, and some flowers. 
It has been applied commercially on 
gladiolus. Formerly called fungicide 
974, hiylone controls weeds, nema- 
todes, and several diseases. 

Late in January, FDA granted reg- 
istration to Virginia-Carolina’s non- 
fumigant nematocide (VC-13 Nema- 
cide) for use on corn, cucumbers, 
peppers, strawberries, and tomatoes. 
\’C-13 provides residual control (up  
to khree years in some cases). First 
introduced commercially about three 
years ago, it is nonphytotoxic to most 
plants-safe and effective for control 
of nematodes attacking turf, bulbs, 
ornamentals, potted plants, and trees. 

Effectiveness of 1,3-dichloropene 
against some nematodes, and of ethyl- 
ene dibromide against others, led Do\v 
into marketing a new product, Dor- 
lone. The mixture will become Dow’s 
general purpose nematocide, a fumi- 
gant that can be applied wherever 
ethylene dibromide has been regis- 
tered. Dorlone was sold experimen- 
tally last year in Sorth Carolina for 
tobacco only, but it will be marketed 
widely in 1957. 

Dow and Shell both market prod- 
ucts containing 1,2-dibromo, 3-chloro- 
propane, a promising new nematocidal 
fumigant. So far, Dow’s sales are 
confined to the West only. Dow 
officials say chloropicrin, an old 
standby, gained sharply in use in Cali- 
fornia last year on strawberries. 

Meanwhile, research efforts are pro - 
gressing at a fast clip. Olin Slathie- 
son’s laboratory at Port J ~ f f  erson, Long 
Island, has screening work under w:ty 
on three types of compounds for 
nematode control. 

Stauffer, with research and del-el- 
opment programs in Kew York and 
California, has several promising com- 
pounds said to be between the h b -  
oratory and commercial produztion 
stage, or at least near experimental 
production. Stauffer researchers are 
shooting at the tobacco market. Yi:111:v, 

others have research in progress. 
Significant developments are shap- 

ing up in the direction of less phyto- 
toxic nematocides, use of granular 
carriss for liquid fumigants, new ap- 
plication ideas, and more formulatims 
containing sevzral nematocides. 

,4s any salesman can testifv. thinqs 
;are moving fast, and “the field is get- 
ting highly competitive.” 

v e x  in an unplanted field, while 
others (cyst nematodes) can hibernate 
in the ground for more than 30 years. 

Nematodes destroy an estimated 
10% of the nation’s crops annually. 
Until soil fumigation came along, 
there was no really good method for 
controlling them other than crop ro- 
tation. Even today, farmers have but 
two choices: starve out the nema- 
todes by removing their food (the 
crop), or kill them off with chemicals. 

Crop rotation isn’t without its limi- 
tations. There is usually more than 
one nematode species present in any 
field. A rotation designed to reduce 
the population of one is likely to in- 
crease the population of another. The 
limited availability of suitable eco- 
nomic crops, coupled with our lack of 
knowledge of crop susceptibility, com- 
plicates the problem of finding the 
ideal rotation. The practical answer 
may be that of combining chemical 
treatment with crop rotation. 

Other nonohemical methods have 
also been tried, generally without a 
great deal of success: trap-cropping, 
development of resistant crop varie- 
ties, flooding, and soil sterilization 
with dry heat, steam heat, and electric 
currents. 

Soil fumigation with chemicals, too, 
still has a long way to go, but it prom- 
ises to be the most expedient means of 
nematode control. At the recent nem- 
atology workshop sponsored by Shell 
in Kew York, ,4. L. Taylor of USDA 
reported that it is not unusual for an 
application of soil fumigant to increase 
by 25% the crop value produced by 
an acre of land. In North Carolina, 
he said, a nematode-infested acre 
might produce 1000 lb. of tobacco for 
a return of $500. Soil fumigation 
would normally increase output by 
250 lb., or $123. This margin of im- 
provement has resulted in an increase 
of soil fumigation in the Carolinas 
from nothing 10 years ago to nearlv 
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half the 900,000 acres of tobacco in 
1936. 

But USDA scientists say these treat- 
ments are too expensive for most field 
crops. They recommend that farmers 
try them on a small scale first before 
making any substantial investment. 

So far there is no soil sample test 
that will reveal whether enough nema- 
todes are present to make chemical 
treatment worthwhile, but many grow- 
ers, especially producers of high-value 
crops, should investigate the possibili- 
ties. Broadcast treatment generally 
costs from $30 to $50 an acre. For a 
crop that brings $300 to $500 On acre, 
a nematocide should be able to raise 
the crop value by $100 to $130 an 
acre; otherwise, chemical application 
may not be worth the expense. 

Row treatments cost about half as 
much as the broadcast method. It 
may pay farmers to apply nematocides 
this way for crops selling at $200 an 
acre. For crops selling at less than 
$200 an acre, chemical treatment must 
generallv be considered with doubt. 
although in some instances chemical 
treatment has proved profitable even 
on low-value crops. 

In the past year or so, many chemi- 
cal companies have come to realize 
that no single compound will control 
all nematodes. The odds favor de- 
velopment of compound formulations 
of the various nematocides, the way 
in which insecticides developed. 

Some people, too, are finding it 
difficult to “separate” nematodes from 
fungi and other soil diseases. There 
may even be a relationship between 
nematodes and fungus diseases. Com- 
pounds that control both nematodes 
and fungi hold a great deal of promis-. 

Already a number of companies 
have nematocides on the market. 
Stauffer has enjoyed a good deal of 
commercial success with ;ts \7apam 
for seed beds, tobacco, ornamentals, 
nursery stock, and other uses. Shdl, 
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New Loolk in 
Phosphoric Acid 

The Prayon and St. 
Gobain processes for H 3 P 0 4  

gain foothold on this side of 
the Atlantic, with five plants 
operating or building 

ET PROCESS phosphoric acid W manufacture is taking on a new 
look-a European lone. The Prayon 
and St. Gobain processes have both 
raised a great deal of interest as 
possible avenues to cheaper and more 
trouble free phosphoric acid produc- 
tion. 

The trend toward Prayon process 
phosphoric acid for fertilizer manu- 
facture appears to be getting stronger, 
with U. S. Industrial Chemicals now 
on stream at its ?’uscola, Ill., plant. 
Ozark-\lahoning in Tulsa is currently 
constructing a Prayon plant, also ex- 
pected to go on stream during the first 
half of this year. Already operating 
since 1953 is a unit at Smith-Douglass 
in Streator, Ill. 

And while Prayon phosphoric acid 
is getting a good try, Northwest Xitro 
(Ltd.)  has set up  the first plant on 
this side of the Atlantic to use the St. 
Gobain phosphoric acid method in 
fertilizer manufacture. Korthwest 
Sitro was organized by American and 
Canadian companies and is operated 
by Commercial Solvents, which holds 
a large interest in Nitro. The plant 
is at Medicine Hat, Alberta. A sec- 
ond St. Gobain phosphoric acid in- 
stallation is under way at Coastal 
Chemical in Pasca.goula, Miss. (AG 
ASD FOOD, Soveinber 1956, page 
901). Scheduled to go on stream late 

Model of St. Gobciin phosphoric acid 
unit. Large vessel in foreground i s  
ground rock charge hopper 

Rotating, pan-type filter i s  one of m 

this year, the Coastal plant is de- 
signed to produce 70 tons of P,O, 
per day from 75 BPL Florida rock. 

Both the Prayon and St. Gobain 
processes are claimed to diminish 
some of the operating difficulties in 
phosphoric acid production. Lower 
operating costs and decreased mainte- 
nance requirements are other benefits. 

Process Differences 

The Prayon process-developed in 
Belgium more than 10 years ago by 
the Socikte Anonyme hletallurgique 
de Prayon-consists of the three major 
operations involved in wet process 
phosphoric acid production: phos- 
phate rock attack, filtration, and con- 
centration. Key to the process is the 
design of the filter and concentrator. 
After phosphate rock is digested with 
sulfuric acid, the slurry is filtered by 
a continuous horizontal rotating vac- 
uum filter made up of a series of filter 
pans. The pans are filled automati- 
cally as they rotate, the filter cake is 
washed three times, the pans tip over 
to dump the cake, and the filter cloths 
are washed and sucked dry. Filtrates 
and washes are recycled to the attack 
tanks to build up P,05 content to 
about 30 to 32% (41 to 44% H,P04) .  

The concentrator is a tower with 
hot gases running countercurrent to 
a downward spray of phosphoric acid. 
Acid entering the tower is concen- 
trated from 30 to 50% P,O, content. 

In the St. Gobain process (by Sfan- 
ufacture des Glaces et Produits Chim- 
iques de Saint Gobain of France, and 
Union Chimique Belge) a single-stage 
ore digester makes the difference. 
Claims are that this aspect makes for 
lower initial and operating costs be- 
cause fewer and smaller pieces of 
equipment are needed. In rock prepa- 
ration no calcining is required, 
whereas the Prayon process requires 
calcination of some types of rock. 

Both processes claim additional ad- 
vantages, including: 

ain parts of Prayon procPsj for H,$P04 

Easy filterability of gypsum 
crystals during the phosphate rock 
attack stage. 

Successful application to many 
types of rock, including high grade 
materials such as Florida pebble 
phosphate, as well as rock with a 
high organic content. 

A single Prayon unit ( a  large plant 
can be arranged as multiples of single 
units) can handle 90 tons of P,O, 
daily in a two-vat, six-stage attack sec- 
tion, 180 tons on the filter, and 100 
tons in the tower. Maximum capacity 
of a St. Gobain unit is 90 tons of 
P205  per day. The bfedicine Hat 
plant is made up of two independent 
phosphoric acid units, each capable 
of producing 65 tons of P,05 daily 
from 7 2  BPL Idaho rock. 

Chemical & Industrial Corp., most 
recent American entry as a Prayon 
plant builder, estimates that one 
Prayon unit costs slightly over $1.5 
million. Without a concentrating 
tower, the cost is under $1 million. 
The three existing American plants 
were handled from design to start-up 
by Singmaster-Breyer. The St. Go- 
bain process is available in this coun- 
try through Fluor. 

Four of the five European type 
plants are parts of fertilizer opera- 
tions in their respective locations, and 
the fifth, that of USI, will supply acid 
to other plants which manufacture 
fertilizers. US1 has a complete unit 
including the tower, with a rated 
annual capacity of about 60,000 tons 
of 75% phosphoric acid. Smith- 
Doughs ’  three-year-old Prayon unit 
-which does not have a concentrator- 
produces acid containing 30 to 32% 
P,05. Ozark-Mahoning is not install- 
ing a concentrating tower but will use 
a submerged combustion evaporator 
to  concentrate the acid. Northwest 
Sitro’s St. Gobain plant is part of a 
fertilizer works costing more than $20 
million, and the Coastal Chemical unit 
will be part of an integrated set-up 
for high-analysis mixtures. 
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Pesticide 
Statistics 

Is secrecy about pro- 
duction figures worth it? 
Until recently the industry 
has answered yes, but there 
are signs it  is reconsidering 

SYOKE u7ho wants to get ac- A quainted with the pesticide in- 
dustry soon runs into the statistical 
barrier-a frustrating experience for 
one accustomed to the readily avail- 
able statistics that give an accurate 
picture of past performance for most 
other industries. 

Beyond such general facts as the 
yearly S250-million sales of pesticidal 
chemicals and the estimated $13- 
billion agricultural loss each year to 
pests, there are very few statistics 
available today that will tell the whole 
story on a given pesticide. If produc- 
tion figures for an individual pesticide 
are available, chances are that export 
figures are missing or incomplete. Re- 
sult: It is almost impossible to cal- 
culate accurately United States con- 
sumption of a given product. 

For many pesticides there are no 
production figures available at all. 
One reason for this is that for many 
individual pesticides there is only a 
single producing company. Under 
these circumstances, many manufac- 
turers refuse to divulge figures on pro- 
duction, shipments, or sales. 

In this highly competitive business, 
each manufacturer is constantly check- 
ing on his competition. As a result, 
industry spokesmen say, each manu- 
facturer has on hand what he consid- 
ers to be reliable, up-to-date figures 
on what his competitors are doing. 
At the same time, each manufacturer 
appears to believe that his competitors 
have no information on his own activ- 
ities. This belief may account for 
the refusal of many pesticide manufac- 
turers to reveal information on their 
operations. 

Government statistics, usually a 
prime source of information, furnish 
only an incomplete picture of the 
pesticide industry. Besides, the data 
are scattered among a number of 
agencies. For example, statistics on 
inorganic pesticides, such as arsenates, 
are published by the Bureau of the 
Census. For some old standbys, such 
as copper sulfate, statistics are pub- 
lished by the Bureau of Mines. Statis- 
tics on organic pesticides are com- 
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piled and published by the U. S.  Tariff 
Commission. 

However, the government statistics 
that are published are inadequate in 
many ways. Some of the inadequacies 
stem from the rules under which Gov- 
ernment operates. For example, un- 
less there are three or more principal 
manufacturers of a class of com- 
pounds, no statistics on the class of 
compounds can be published. This 
eliminates from separate classifica- 
tions all pesticides that are produced 
by only one or two manufacturers. 

In other cases, individual statistics 
\rill not be published unless the dollar 
value of a group of compounds ex- 
ceeds a certain amount. Unfortu- 
nately, the dollar value of many groups 
of pesticides, when they can be classed 
in groups, is not above this minimum. 

To make things more uncertain, 
some chemicals for which figures are 
available have a number of applica- 
tions other than as pesticides. Yet, 
the published data give no informa- 
tion on amounts for various end uses. 
Take the field of grain fumigants, for 
example. Figures are available for 
total production of such chemicals as 
carbon tetrachloride, carbon disulfide, 
and ethylene dibroniide. But the 
amounts of these compounds used as 
fumigants are only unknown fractions 
of the totals. Five different men con- 
ducting market surveys on fumigants 
would probably come up with five 
markedly different answers. 

Correlation Attempt by USDA 

At USDA, the Commodity Stabili- 
zation Service attempts to correlate 
pesticide statistics. Here all the gov- 
ernment statistics are brought to- 
gether in one place. In addition, some 
manufacturers furnish data on pro- 
duction and export that can be inte- 
grated into the other statistics. This 
additional information is furnished on 
an informal, voluntary basis. USDA 
says more of this kind of information 
is coming in each year. 

But, although this additional infor- 
mation broadens the statistical base 
somewhat, the same governmental 
limitations on publishing the informa- 
tion still apply. Classes of pesticide 
compounds must be arranged so that 
figures on individual manufacturers 
are not revealed. For example, al- 
though total production figures for a 
group of chlorinated hydrocarbon 
derivatives, including such compounds 
as toxaphene and aldrin, can be pub- 
lished, these figures are of little help 
in trying to arrive at production fig- 
ures for individual compounds. 

F O O D  C H E M I S T R Y  

How c m  the pesticide industry get 
better statistics? There is no simple 
answer to this question. Several com- 
mittees of the Advisory Council on 
Federal Reports are actively working 
on ways to improve government pesti- 
cide statistics. These groups are not 
seeking to expand government collec- 
tion of statistics, but are attempting 
through classification changes to make 
current statistics more useful to 
industry. 

The suggestion has been made that 
a central organization in which indus- 
try could place confidence be estab- 
lished to gather and publish pesticide 
statistics. This group might be a gov- 
ernment agency, a trade association, 
or a separate institute. That this 
approach is feasible is shown by the 
detailed statistics on the wood preserv- 
ing industry published cooperatively 
by USDA’s Forest Service and the 
,imerican \Vood Preservers’ Associa- 
tion. But unless secrecy loses its 
charm, this type of organization does 
not appear practical for the pesticide 
industry. 

For the long term, it seems unlikely 
that pesticide statistics will improve 
markedly until the need to know out- 
weighs the present belief in secrecy. 
A process of change in this direction 
is going on now, but it is far from 
complete. It may accelerate if present 
“spying” and “security” practices be- 
come too unreliable to provide a basis 
for planning. Perhaps the trend to- 
n7ard more complexity in the industry, 
brought about by addition of new 
products and more competition, will 
help to impress upon individual mem- 
bers of the industry the need for more 
accurate data about the whole indus- 
try. A need to know should stimulate 
a mood to tell. 

Farm Use of 
Fertilizer 

Census of Agriculture 
reveals 25% of acreage 
was fertilized in 1954. Top 
fertilizer customer is corn 

BOUT 60% of U. S.  farms received A some application of fertilizer in 
1954. But only 25.6% of the total 
cropland and improved pasture re- 
ceived fertilizer in 1954, which was 
the peak year for fertilizer sales. 
Farmers payed $8.79 for the average 
of 309 pounds they applied to each of 
those acres. 
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Percentage of U. S. Farms Using Fer- 
tilizer in 1954, by Tenure of Operator 
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acreage fertilized iiiicl inteiisit!- of ai:- 
plication per iicrc \VAS tobacco. Ail- 
most all of tlie toliacco acreage-07' : 
-\v;is fertilized. Thc average rate per 
iicrc fertilized \ rxs  1347 pouiids. 

Fruits. \.eget.il)les. and l)ot,itoes 1.111 

J f,iir sc~c.ontl. Thos:~ crops ~ I D I I -  

siiinetl 11 total of 2.7 iiiillioir tons; \\it11 
68' of thtl ,icreagr devoted to tliosc 
crops rccciving sonic fertilizer. Aver- 
:lg(' Jnlount n s c d  pc'r acre treattd \\-;as 
h.3 ) iioiii 1 tl s , 

13rwkiiig clo\rii t l i t ,  t1,it'i b!. gcner- 
alize.tl t!-pc.-[)f-fariiiiii~ ; i r c ~ x ,  tlie Cell- 

-\\.it11 4.4 million toils. R u t  in terms 
i )f 11 iiioiin t ~ p p l  ictl per x r  e. tl le to- 
I>acco iire'i \\-:IS on top \vitli 583 
p ( j ~ I I i < l . ;  ,ippliecl per ~ c r e  fcrtilizctl. 

Yorth Caroliiia fanners  iised more 
fertilizrr-in tons m d  iii  dollar v'ilue- 
th.iii thosty of nil!. other statc. Their 
total \\AS 1 .4 inillion tons \vortli $69.5 
iiiillion. C:aliforni;i gro\vers rair tlieiii 
;i closcl second i n  do l lx  \.due lion-- 
cl\ or, pi!.iiig 96s inillion for tlie 814,- 
712 toils they iiscd. In  \ .due of ferti- 
lizcr applied per acre fertilized. Cali- 
forni'i outrniiketl Sorth Cxoliii;i- 
816.26 vs, S14.23-and the rcst of the 
n,itioii. 111 one ;Ire;i of California, 
fc,rtilizer costs ,iveraged 833 ;in acre. 
These tliffcreiices l~et\veeii Cnlifornia 
aiitl Sort11 Cumliiia reflect the greater 
I L S C  of higher iiiialysis materids in the 
\\ c.strrii state. 

The Census also turns 1111 interesting 
corwlutions Iiet\i-cwi the m e  of fertl- 
1izt.r iuitl the economic cl'iss of farm. 

I farms ( those registering 923.- 
000 or more i n  gross valiie of 11rocl- 
iicts so ld)  represent onl>- 3'; of the 
totd niuml~er of LT. S.  fnriiis; !.et they 
.~ppliccl iie,lrl!. 2 S r >  of total fertilizer 
i i s e d  i n  the L-. S. Tlie!. ,ipplied 361 
pounds  of plant food for every :icre 
fertilized. at cost of 911.60 per acre.  
(:l,iss I ancl I1 farms together (tllose 
that sold $10,000 \\-orth or iriore) 
consumril 4:3'; of the tot'il U .  S. fvrti- 

S l l S  Rl1rc;lu finds the cY)tton :lrc'<l 011 top 

lizer. ,uid accounted for 4 3 r >  of tlie 
total V. S. acreage fertilized and 46r> 
of tlie total dollar value of fertilizer 
sold. These two c1,issf.s of fariiis are 
1°C; of tll? tOt'1l 1lilml)t~r of f:lrlns. but 
the!. produce iiexly 60' ; of tlir tot;il 
tloll'lr \.'LlllC of fal.m pro'lllcts. 

The patterns that slio\\. up \t-lieii 
comparisons are made liet\veen m e  of 
fertilizer and  tg>e  of tenitre of the 
f ~ u ~ i i  nprr'itor seem to gi\.e tlie lic to 
the oft-he,ird comiiicwt that the mist  
t+ficic.iit f:irmcr is tlie innil who O\\IIS 

liis o\i i i  land. If fertilizer iise c'iii 
lie coiisidered a s  'in index of efficiericy. 

teii'iiits arc. the more efficient fariiiers. 
for tliosc gro~ips all used iiiore pli11jt 
food per 'ivrc tli'iii dit1 o\r iiors or part 
o\\ Ilc'r., ( S t ?  gr'lpli~ . 

Irrigation and Fertilizer Use 
Irrigated farins tend to use inorc' 

ft,rtilizer than do noiiirriguted fariiis. 
For  tlie 20 states (17 i i i  the \Vest plus 
.-irk:tiisas. Louisiaiiii. aiitl FloritlaI in 
\\-liich irrigatioii questions \\.ere asked, 
tliosc, f x n i s  that \ \ ~ r t i  irrigated rc- 
cei\wl ferti1izc.r on an average of 7 ,5 '  > 
of the total acreagc, using 349 poiiirds 
per w r e  fertilized. Sonirrigated 
f . . '  c i i ~ ~ i s  111 the s'xiiie st,ites. on the other 
l ia i ic l ,  \\-ere fertilized to the extent of 
only 4.8 : ;  of their total acreagc, \vitli 
2035 powids of pl;iiit food per acre. 
Ho\x-ever; there V,YIS \\ide \xiation in 
pl"I1t food use tllrollghout the "0 
st'ites. 111 one area (of Florida, for ii i-  

stance, 9 0 5  of the iicreage on irri- 
gated farms \vas fertilized at x i  aver- 
.ige rate of 1636 pouiids per acre. And 
i n  oiie area of Colorado, irrigated 
f;irms received fertilizer on only 0.3' c 
of the total acres. 

age received an!. lime i n  1954. Total 
\VLS aliout 17.3 iiiilliori tons, 

double the iise i:! 1939, hut consider- 
'ibly belo\\ the peak of 1917. Total 
rxpe!iditnrt~ \ \ .as $69.5 million. 

the11 lllJl~;lgers, croppers. antl cnsl1 

Olll!~ 2.2:; of the total farm acre- 
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0 CHEMISTRY AND USES OF PESTICIDES, .Yeti 

n CHEMICAL MARKET RESEARCH IN PRACTICE 

CHEMISTRY OF THE SOIL Edi fed  b y  F. I;. Dear. 
I k s c r i b e s  clieiiiiciil abi)eCts of aoiis i n  c e l n i i m  to their  de-  

-- 
REINHOLD PIJBLISHING CORPORATION I 
Dept. M-112, 430 Park Ave., N e w  York 22 N. Y. , 

I ' l e : ! ~  oend lilr the broki r l ier l re i l  above for  1 0  days' 
FREIS EXA3lIS.\TIOX. 

i 

ADDRESS - 

~ 

Ag and Food Interprets 

Farm Co-Ops 

Like corporate in- 
dustry, co-ops consolidate 
and diversify. In 1954-55, 
they did nearly 25% of the 
nation's business in ferti- 
lizers and pesticides 

HE TRESD toward greater volume T achieved by fewer units in the 
agricultural industry is not restricted 
to farming itself. Farm cooperatives, 
too, a p p e x  to be increasing in size 
while decreasing in number, in the 
drive for more efficient-and hence 
ixore profitable-operation, 

Two years ago (January, 1955), AG 
AND FOOD reported in a survey on 
co-op activities and attitudes that the 
co-ops themselves anticipated increas- 
ing size and diversification paralleling 
those of corporate industry. The lat- 
est annual survey by the USDA's 
Farmer Cooperative Service indicates 
these expectations are being realized. 

The total nuinber of co-ops has 
been sliding almost without interrup- 
tion since the peak year 1930-31, 
when approximately 12,000 were in 
business. By 1954-35, the latest year 
for which statistics are available, thi: 
total \vas down to 988'7. By contrast 
the total volume of business transacted 
by co-ops (including receipts from 
marketing. purchasing, and service 
functions) has risen during the s m e  
period frcm slightly over $2 billion in 
1930-31 to $9.6 billion in 19,54-,55. 

Estimated Business of Farm Cooperatives in 1954-55. 
Number 
of co- 

Item operatives 

Products marketed for pa- 

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 

trons: 

TOTAL FARM PRODUCTS 
Supplies purchased for pa- 

trons: 
Building material 
Containers 
Farm machinery and equip- 

ment 
Feed 
Fertilizer 
Meats and groceries 
Petroleum products 
Seed 
Sprays and dusts (farm 

chemicals) 
Other supplies 

Receipts for services: 
TOTAL FARM SUPPLIES 

Trucking, cotton ginning, 
storage, grinding, locker 
plants, miscellaneous 

TOTAL BUSINESS 

68 
533 

1,968 
75 1 

2,677 

600 
83 

651 
62 
62 
33 

290 
260 

7,098' 

1,457 
1,114 
1,776 

4,292 
3,810 

921 
2,681 
3,556 

1,874 
4,311 
7,208' 

4,802" 
9,887' 

Gross 
business 

( $1,000 ) 

38,939 
452,833 

2,862,961 
1,031,411 

2,338,457 

1,443,283 
80,481 

393,935 
174,582 
132,278 
216,946 

31,767 
99,901 

9,297,774 

99,901 
50,281 
93,595 

1,071,155 
396,877 

53,716 
731,210 
139,017 

44,731 
239,613 

2,920,096 

195,479' 
12,413,349 

Net business" 
( $1,000 ) 

32,242 
394,874 

2,384,889 
680,330 

1,567,716 

1,316,754 
46,273 

343,026 
140,182 
132,278 
216,946 

29,039 
93,376 

7,377,925 

67,255 
22,640 
64,773 

807,420 
249,898 

46,374 
465,668 

99,683 

31,857 
164,286 

2,019,854 

195,479' 
9,593,258 

5 Prelimhw. 
0 Does not include business between cooperatives. 

#Charges for services rn which no duplication occurs. 
Adjusted for duplication arising from multiple activities performed by many cooperatives. 
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T h e  advantages o f  formulating in- 
secticide dusts at the higher concen- 
trations obtainable with Micro-Cel” 
is  graphically demonstrated by the 
freight cars above. O n e  car of 50% 
Heptachlor when let down  to a 21/2% 

poison at the po:int of application 
produces the equivalent of 2 0  cars of 
insecticide in  the field. Since Micro- 
Cel costs no more  than many other 
diluents, the substantial freight sav- 
ings mean extra profits for  you. 

PROVEN WITH MANY POISONS 

Micro-Cel, a new line of synthetic 
calcium silicates developed by Johns-  
Manville, has been tested and proven 
at such high dust and wettable pow- 
der  concentrates as: 

75% DDT 70% Toxaphene 
75% Aldrin 75% Dieldrin 
50% Aramite 50% Chlordane 

Experiments with other poisons are 
under way today. 

IMPROVES FLOWABILITY 

Micro-Cel --“the powder  that flows 
like a liquid’’-reduces caking, in- 
creases flowability and gives more  
uniform coverage with dry dusts. 
Other  important properties include 
large surface area, small particle size 
and high bulking action. 

Ask your Celite engineer to help 
you adapt Micro-Cel to  your 

mail coupon below. 
particular requirements, or 

*Micro-Cel@ is Johns-Manville’s n e w  absorbent-grinding I 
23 a id  des igned  specifically for the  insect ic ide formulator. 

Johns-ManviIIe 2 

MICRO-CEL 
SY NTHETl C CALCl U M SI  LI  CATES 

A PRODUCT O F  T H E  C E L I T E  D I V I S I O N  - 

Johns-Manvil le ,  Box 14, New York 16, N.Y. 
I n  Canada: Port Credit, Ontario 
Please send 0 further information; 0 samples of Micro-Cel. I am 
interested in using Micro-Cel with the following poisons: 

0 Please have your local representative contact me. 

Name Position 

Company 

Zone -State City 
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4274-V. 

I 
New Standard Model No. 3 

WILEY 
LABORATORY 
MILL 
Wider range of use..  . 

4275-H3. I 5 
Quieter operation. . . Increased safety. 

For the preparation, with minimal loss of moisture 
from heating, of a wide variety of materials for 
laboratory analysis. Principal advantages of new 
Model No. 3 are: harder cutting edges on the knives, 
making it suitable for a broader range of materials, 
including Teflon, polyethylene resins, etc. ; quieter 
performance with less vibration; greater safety 
because of enclosed moving parts and latest U.L. 
approved wiring; greater ease of installation and 
maintenance; and improved appearance, i.e. Ham- 
mertone gray enamel with parts subject to abrasion 
chromium plated. 

As in the earlier model, four hardened steel knives on a 
revolving shaft work with a shearing action against six 
knives bolted into the frame. The shearing action of the 
cutting edges, between which there is always a clearance, 
tends to avoid changes in the sample such as temperature 
rise, loss of moisture, liquefaction, contamination, etc., 
making this mill satisfactory for many materials which can 
not be reduced by other mechanical means. A sieve is dove- 
tailed into the frame so that none of the material comes from 
the grinding chamber until i t  can pass through the mesh. 

Furnished with interchangeable receivers, i.e. either a 

deep, cast aluminum drawer with rounded inner corners, 
28 02. capacity, or a chute for collecting the sample directly 
in a standard screw neck glass jar, 16 02. capacity, or in a 
bag, table drawer, etc. Either receiver slides into a new, 
spring-loaded holding device which is adjustable for tight 
closure against bottom of grinding chamber to prevent loss 
of sample. Mill without motor or base is 2 1  inches high and 
occupies table space 14% x 19 inches. Motor driven model 
is mounted on enclosed base 16% inches high. 
4274-T. Wiley Laboratory Mi l l ,  Standard Model No. 3, 
with chute as shown in illustration of 4275-H3, three 1-pint 
glass jars with metal caps, and three sieves of 0.5 mm, 1 mm 
and 2 mm mesh, respectively. With pulley for V-belt, set of 
wrenches for adjusting knives, gun-type grease injector 
with 1 lb. of lubricant, but without drawer or motor. ,576.50 

4274-V. Ditto,  but with drawer in place of chute and glass 
jars; without motor or base.. , , , . . . , . . . . . . . . . . . . . ,567.00 

4275-H3. Wiley Laboratory Mi l l ,  Standard Model No. 3, 
identical with 4274-T, i.e., with chute, but complete with 

h.p. motor with starting switch and thermal overload 
cutout, inch V-belt and belt guard, mounted on enclosed 
base. For 115 volts, 60 cycles, single phase a.c.. . . . . ,886.00 

4275-R3. Ditto,  but with drawer in place of chute and 
glass jars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876.50 

ARTHUR H. THOMAS COMPANY 
More and more laboratories rely on Thomas / Laboratory Apparatus and Reagents 

/ VINE ST. AT 8RD PHILADELPHIA, PA. 
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chemicals, while perhaps a smaller 
fraction of the total pie, still consti- 
tutes a sizable portion. 

Arguments conc’erning tax advan- 

- .“. e --..-- . ~- F-------- 
9 P~scsmsora label Attaclay a,“n&ural” for liquid formulatiom because 

it provides a hundred cents worth of carrying for each carrier and 
diluent dollar. 
Attaclay Carrier Report : Processing advantage8 include: 
a Great Sorptive Capacity in high or low concentrations, with either 
viscous or ‘‘watery” poisons 
b Produces Dust Bases, Wettable Powders that are dry, free-flowing, 
lump-free . . . promoting long life of blenders, mills, weens, conveyors 
c Rapid, Uniform Impregnation-agitates smoothly, cute cycle 
times, speeds follow-up d i n g  or grinding 
d. Premium End Products which blenders, dealers and growers 
stamp “premium” 

Our business k to supply low-cost, nature-given products that 
make things go smqothly in your plant. , . well in your marketa. 
Use the coupon. 

MINERALS & CHEMICALS CORPORATION OF AMERICA 

3512 Essex Turnpike, Men lo  Park, N.J. 

I’m interested in a natural  mineral product for  

Send: 1 Detai led “agchern” l i terature 5 Free samples 
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