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Economic Poisons in Minnesota Agricu!ture 
b y Brian G. Gnauck and Dale C. Dahl 

THIS ARTICLE presents some basic pesticide usage data and 
reviews results of a recent survey of Minnesota retail suppliers of 
economic poisons to state farmers . This information is preliminary to 
a more comprehensive economic analysis of the changing structure of 
several industries that supply production inputs to Minnesota agri
culture. 

"Economic poisons" are chemicals 
used to desh·oy organic matter that ad
versely affects economic activity. In 
agriculture the term is used frequently 
as a synonym for "pesticide." The most 
important classes of pesticides are in
secticides, herbicides, and fungicides. 

While data on the extent of pesticide 
usage in Minnesota is limited, it is clear 
that a substantial increase in usage has 
occurred in recent years. Annual Min
nesota farm expenditure series show an 
increase from $1.2 million in 1958 to 
$2.7 million in 1965 for pesticides 
(figure 1). Much of this increase ap
pears to have been due to a greater 
use of insecticides on grain crops. About 
60 percent of Minnesota grain acreage 
was sprayed with insecticides in 1965, 
compared to 45 percent in 1958 and 15 
percent in 1949 (figure 2). 

These expenditure increases can also 
be viewed as sales inc1·eases made by 
retail suppliers of economic poisons. In 
this context, the "pesticide industry" 
has more than doubled its sales volume 
within the past 7 years and should be 
considered an important growth in
dustry in Minnesota's agribusiness 
economy. 

role they play in the agricultural mar
keting of economic poisons in the state. 

Mill\ons of dollars 

1958 62 64 

F igure 1. Min nesota farm expenditures 
for pes ticid es, 1958-65. Source: ERS, Farm 
Service Branch, USDA. 
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1949 51 53 55 57 59 61 63 65 

Figure 2. Percentage of total grain acres 
sprayed with insecticides in Minnesota, 
1955-65. Source: "Chemical and Sprayer 
.Circular Series," Division of Agronomy 
Services, Minnesota Department of Agri
culture, selected years. 

Forty percent of the r etail firms re
sponding wer e cooperatives, but their 
sales volume in 1965 was about 2lh 
times greater than the private firms. 
Eighty-six percent of all firms report
ing indicated they were independently 
owned (not subsidiaries of larger con
cerns ). 

Auxiliary marketing functions per
formed by these retailers included sales 
of sprayers and custom spraying. 
Twenty-seven percent of the r etailers 

Some 1,700 retail firms sell economic 
poisons to Minnesota farmers. Nearly 
half of them sell feed, fertilizer, and 
seed as well as pesticides. Only 16 per
cent specialize in the selling of eco
nomic poisons alone (table 1). 

T ab le 1. Product diversification of Minnesota firms handling economic poisons, 1965 

A 20-percent random sample of the 
1,700 firms was drawn to answer a mail 
questionnaire designed to identify the 
functional nature of these firms and the 

B r ia n G. Gnauck is a research assistant, and 
Dale C. Da hl is an a ssistant professor in the 
Department of Agricultural Econorrucs. 
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49 
9 
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100 



Page Two MINNESOTA FEED SERVICE Summer-Fall 1966 

sold sprayers and 28 percent performed 
custom spraying. 

T able 2. Major sources of economic poisons for retailers in Minnesota. 1965 

Source*' Insecticides Herbicides Fungicides The retailers' most important source 
of all classes of economic poisons was 
in-state distributors (table 2). Outstate 
manufacturers ranked second as a 
major supplier group for retailers. 

..................... percent of retail firms reporting ...... . 
Instate manufacturers ................................. 8 5 9 
Outstate manufacturers .............................. 20 20 15 
Instate formulators ............................................. 1 3 0 

Respondents indicated that the char
acter of the marketing system for pesti
cides is changing. Increasingly, formu
lators and distributors are bypassing 
traditional retail channels to make di
rect sales to farmers. Also, many larger 
firms are "integrating" these operations 
forward to the retailer to gain cost and 
marketing advantages. 

Outstate formulators ....................................... 2 3 0 
Instate distributors ............................................. 60 
Outstate distributors ....................................... 9 

Total ........................................................................ 100 

61 
8 

100 

65 
11 

100 

• Manufacturers are firms that primarily produce basic chemical compounds which make up 
economic poisons, formulators combine and package basic compounds, distributors sell lo 
retailers. and retail!'!rs prima; ily sell to final consumers. 

Tailormade Laying Rations 
by David C. Snetsinger 

Associate Professor, Department of Animal Science 

"P HASE FEEDING" AND "CLIMATE FEEDING" are terms for 
new poultry feeding programs that are raising considerable interest and 
discussion among more progressive egg producers. Let us examine these 
progr ams to see if they are sound and whether they should be a part of 
your feed formulation and mixing operation. 

These terms merely indicate a change in feeding programs to meet 
corresponding changes in the nutrient requirements of the laying hen. 
Phase feeding refers to an adjustment to meet differences in the hen's 
requirements because of a shift from a high to a lower rate of egg pro
duction. Climate feeding indicates an adjustment in the feed because 
of changes in the hen's requirements (primarily for energy) because of 
temperature effects. 

Adjusted Formulations Are Not New 

Most people who used a mash and 
grain feeding program have also em
ployed some adjustment in nutrient 
intake. For example, by adjusting either 
source (corn vs. oats) or the amount of 
grain in proportion to the mash, a 
poultryman could regulate the quantity 
of energy the hens were given in rela
tionship to the remaining nutrients. 
However, with the predominant use of 
complete feeds today, the individual 
flock owner usually no longer has this 
method of nutrient adjustment avail
able to him. 

To a large extent, chickens eat to 
meet their energy needs and then con
sume no more. Thus, if they satisfy 
their energy requirements before they 
consume enough of the remaining nu
trients, deficiencies will occur resulting 
in decreased egg production and/ or 
smaller eggs. The most likely deficiency 
to occur is that of protein. Therefore, 
in feed formulation we are very care
ful to maintain in the ration a balance 

of protein and energy. This relation
ship is expressed as the Calorie/ protein 
ratio of the feed with which every 
formulator of poultry feeds is familiar. 

However, one Calorie/ protein ratio 
for hen rations does not hold for all 
conditions. For example, protein needs 
of hens may be higher at peak produc
tion than at lower production levels; 
energy needs are higher in the cooler 
months than in the warmer ones. It is 
because of these shifts that adjusted 
formulas, phase feeding, and climate 
feeding have become of interest. 

While theoretically all nutrient re
quirements would change during the 
laying year, practical considerations 
dictate that only a few nutrients need 
be considered in ration alterations. Pro
tein, as a major portion of the ration 
and one of the more expensive in
gredients, rates consideration. Energy 
content of the ration as a controlling 
factor of nutrient intake cannot be 
ignored. Calcium, as a nutrient whose 
needs are increased by both the aging 
of the animal and higher environmental 

temperatures, must also be considered. 
There are compensating factors which 

suggest that nutrient requirements of 
hens do not change for at least the 
major portion of the laying year. Hens 
in early production have higher nu
trient needs for body growth but less 
needs for body maintenance since they 
have a small body size. Hens in late 
production need more nutrients for 
their larger eggs but produce fewer of 
them, so that their requirements do not 
drastically change during the laying 
year. 

These equalizing effects suggest that 
phase-feeding, except perhaps at the 
very start and termination of the egg 
production year, may not be a valid 
practice. Research evidence on lower 
protein requirements of hens as pro
duction decreases is limited. What is 
available is contradictory. Some re
searchers have found it possible to 
lower protein levels during the course 
of the laying year. Others have found 
higher requirements as birds become 
older and have suggested that this is 
because the older birds have poorer 
ultilization of nutrients. 

Climate Feeding 

While conclusive results on the use 
of phase feeding have not been shown, 
there is no question on practicality of 
adjusting rations for temperature ef
fects. Some savings in feed costs and 
the prevention of nutrient deficiencies 
by appropriate adjustment in feed 
formulas are the advantages the egg 
producer forsees. 

As pointed out previously, changes in 
the environmental temperature pri
marily affect the energy requirement 
of the hen. In cold temperatures the 
hen needs higher levels of energy to 
maintain her body temperature than in 
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a warm environment. Since energy 
needs regulate her feed intake, for a 
standard ration, she has a tendency to 
overconsume protein and other nutri
ents in winter months and undercon
sume them in summer months. As an 
example of this, one study conducted 
in Arizona indicated that hens ate on 
the average 20 percent more in the 
coolest quarter of the year and 20 per
cent less in the warmest quarter of the 
year. In Minnesota variations of from 
15 to 20 percent in feed intake from the 
warmest to the coolest months could be 
expected. 

How to Correct for Temperature 
Effects 

Most of the adjusted formulation of 
laying rations for temperature effects 
will be done through the cooperation of 
an egg producer with his local feed 
mill. However, a large parent feed com
pany may also be involved, producing 
three or four basic complete feeds 
which would be adjusted according to 
needs of the hens under certain macro
temperature ranges. That is, there 
might be one feed for winter, one for 
summer, and one for spring and fall 
conditions. 

These temperature compensations 
have the obvious fault that with a 
greater number of feeds t here are ad
ditional costs for storage, mixing, etc. 
Thus some consideration must be given 
to these charges versus the saving due 
to the reduction of protein and other 
nutrients in the feed during a certain 
portion of the year. 

At the local mill wher e considerable 
custom mixing is done, not all of the 
above charges arise. Here, with a close 
cooperative effort between the egg pro
ducer and mill operator, a second ap
proach can be used. In this method a 
mixing concentrate is used with various 
mixtures of soybean meal and grain-

MINNESOTA FEED SERVICE 

the exact proportions depending upon 
the feed consumption of the individual 
producer's hens at any particular time. 
These proportions should be such that 
the hens consume approximately 17 to 
17 1/2 grams of protein per day. An 
example of the proportions of a con
centrate and grain mixture needed for 
various feed intakes is presented in 
the table below. The advantage with 
this program is that the mill operator 
can provide feeds for individual situa
tions without a great number of com
plete feeds or ingredients on hand. 

If such a program is to be successful, 
the egg prod'ucer must keep accurate 
feed consumption records. This means 
feed wastage must be kept minimal! 
It is also necessary to know the protein 
content of thE! grain and use it in cal
culating the mixing proportions. 

While the program above has empha
sized energy and protein, alteration of 
the ration's calcium content because of 
temperature effects should not be ig
nored. When the environmental tem
perature goes up, hens eat less total 
feed and thus consume less calcium. 
There is also a decline in shell quality 
because of some physiological effect of 
temperature on the mechanism of shell 
formation. Therefore it is quite impor
tant to increase calcium content of 
laying rations during periods of high 
temperature. The calcium content 
should also be increased as the hens 
become older since shell quality de
clines then too. 

Frequently producers ask if changing 
the hens' ration during the laying year 
will cause them to drop out of produc
tion. The answer is no-not if the ration 
is nutritionally balanced and the same 
physical condition of the feed is main
tained; that is, don't switch feed from 
pellets to mash. 

Should climate formulations for lay
ing hens become one of the feeding 

Effect of temperat ure on fee d intake and an illustration of a djusted formulation 

Feed intake Ration composition Ob/ ton)t 
Temperature lb/ day/ % protein Super- Soybean Calcium 

range 100 hens required• concentrate meal Corn carbonatet 

Hotter .............................. 20 18.8 200 512 1,124 164 
21 18.0 200 461 1,191 148 
22 17.3 200 418 1,248 134 
23 16.6 200 373 1,306 121 

Normal .......................... 24 16.0 200 338 1,352 110 
25 15.4 200 300 1,397 103 
26 14.9 200 274 1,438 97 
27 14.5 200 248 1,460 92 

Colder .......................... 28 14.2 200 231 1,482 87 

• Calculated to give 17 to 17\2 grams of protein/ hen / day with some compensation made for 
energy-protein shifts. 

t Based on: The layer superconcentrate containing 27 .8% protein describ~d. in Chicken Ra
tions. University of Minnesota, Special. Report 20; soybean. !!leal contammg 44% protem: 
corn containing 8.5 % protein, and a calciUm carbonate conta1nmg 38% calciUm. 

~ When hens exceed 10 months of production and shell problems occur. add 10 and 15 pounds 
additional calcium carbonate per ton for the "cold" and "warm" rations respectively. 
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programs you offer? This will depend 
to some extent on the number and type 
of egg production units in your locality. 
However, there is no doubt that the 
larger and more progressive egg pro
ducers will be asking for and receiving 
such adjusted formulas in the .future
if not from you then from your com
petitors. 

Dates Announced for 
Sanitation Conference 

A Grain and Cereal Products Sani
tation Conference has been scheduled 
for February 16-17 at the Leamington 
Hotel, Minneapolis. 

This is the first time since 1946 that 
the conference has been held in Minne
sota. About 250 Midwest and Northwest 
grain producers and starers are ex
pected to attend. 

The Conference is designed to ac
quaint participants with new develop
ments in research, with changes in laws 
of sanitation, with the different micro
organisms and insects that cause con
tamination, with control measures to 
reduce contamination, and with safety 
considerations in control programs. 

Course speakers include representa
tives from state and federal govern
ment, the chemical and grain industries, 
the University of Minnesota, and other 
educational institutions. 

The registration fee is $20 for regis
tration in advance and $21 for registra
tion at the conference. For additional 
information write to Department of 
Agricultural Short Courses, University 
of Minnesota, St. Paul, Minn. 55101. 

Published by the University of Minne
sota Agricultural Extension Service, 
Institute of Agriculture, St. Paul, Min
nesota 55101. 

Feed Service Committee-Harlan Stoehr. 
chairman; Lester Hanson, Dale Dahl, 
Ralph Wayne, Curtis Overdahl, Robert 
Berg, Harley Otto. 
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RETAIL DEALER CONFERENCES 
The Minnesota Agricultural Extension Service will sponsor a series 

of retail dealer meetings throughout Minnesota in January. Purpose of 
the meetings is to present and discuss latest research findings in crop 
varieties, seeds, soils, fertilizers, and insect, weed, and disease control. 
There will be two teams of specialists, so two meetings at different 
locations will be run on the same day. 

1967 date City Place Time (p.m.) 

January 3 ........ ........ .. ... Rochester Holiday Inn 3:30-9:00 
January 3 ····················· Montevideo Hotel Hunt 3:30-9:00 
January 4 ..................... Owatonna Inn Towne Motel 3:30-9:00 
January 4 ..................... Alexandria American Legion 3:30-9:00 
January 5 ······· ···········-· Manl<ato Inn Towne Motel 3:30-9:00 
January 5 ····················· Willmar Fireside Club 3:30-9:00 
J anuary 9 ..................... Hutchinson Garden Supper Club• 3:30-9:00 
January 9 ····················· Braham REA Hall 1:30-5:00 
January 16 NewUlm Tropicana Club 3:30-9:00 
January 17 Fairmont Agricultural Center 

2423 S. Albion 3:30-9:00 
January 17 Park Rapids American Legion 1:30-5:00 
January 18 Slayton Club Royal 3:30-9:00 
January 18 Thief River 

Falls Legion Club 3:30-9:00 
January 19 Moorhead Holiday Inn 3:30-9:00 

Dinner meetings are planned at 12 locations, and afternoon meet
ings at two. At the dinner meetings coffee will be served at 3:30 and 
the meetings will start at 4:00. Dinner will be served at about 6:00, 
and the talks will end about 9:00. The afternoon meetings will start 
at 1:30, coffee will be served at 3:00, and the meetings will end at 5:00. 

Steers Gain Well When Concentrate-Roughage Ratio Varied 

Dairy steers fed a higla-hay ration 
until they hit 750 pounds, then finished 
on a high-grain ration, gained faster 
and more efficiently than steers fed the 
high-grain ration for the entire period. 

The finding was from feeding trials 
conducted at the University of Minne
sota's Southern Experiment Station at 
Waseca. 

Visitors to the station's Beef Cattle 
Feeders Day in December heard Uni
versity animal scientists discuss results 
of animal nutrition research and how 
to apply research findings to a practical 
feeding program. 

eraged about 1,000 pounds. Each steer 
was implanted with 12 mg. stilbestrol 

Agricultural Extension Service 
Institute of Agriculture 
University of Min.nesota 

St. Paul. Minnesota 55101 

LUTHER J. PICKREL, director 
Cooperative agricultural ex 
tension work , acts of May 8 

and June 30, 1914. 
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at the trial's start and reimplanted with 
24 mg. at 750 pounds. 

The three ration treatments given to 
different groups of steers were: (1) 
high-grain (11 :1 concentrate-to-rough
age (C:R) ratio) for the entire period, 
(2) high-hay (1 :3 C :R ratio) for the 
entire period, and (3) high-hay (1: 3 
ratio) until 750 pounds, then switch to 
high-grain (11 :1 C:R ratio) to finish. 

Cattle fed the high-hay ration until 
reaching 750 pounds and then finished 
on the high-grain ration gained faster 
and more efficiently, graded higher, and 
produced higher return over feed and 
initial costs than steers fed either high
hay or high-grain rations for the entire 
trial. 

Average daily gains from initial to 
final weights were 2.82 pounds for 
steers receiving the high-hay ration 
until they weighed 750 pounds and then 
finished on the high-grain ration, 2.56 
for those fed the high-grain ration only, 
and 2.37 for steers fed the high-hay 
ration throughout the period. 

When fed the high-hay ration for the 
entire period, steers gained slower and 
graded lower. But they had the lowest 
feed costs per 100 pounds gain and 
gained surprisingly well on this ration. 

Marbling scores and fat depths over 
the rib-eye, as well as carcass grades, 
were higher for cattle fed rations with 
greater proportions of grain. 

The University researchers suggest 
that cattle on high-roughage diets make 
economical gains, but need to be fed 
to heavier weights to improve carcass 
grades. 

Return over initial and feed costs was 
$62.18 for steers that were switched 
from high-hay to high-grain ration at 
750 pounds, $40.74 for steers on high
grain ration for the trial, and $51.93 for 
cattle ted high-hay ration throughout 
the period. 

POSTAGE AND FEES PAID 
U.S. DEPARTMENT OF AGRICULTURE 

K. P. Miller and E. C. Frederick of 
the Waseca station, and J . C. Meiske, 
C. W. Young, C. L. Cole, and R. D. 
Goodrich of the University's Depart
ment of Animal Science are conducting 
the series of dairy steer feeding trials. 

Agriculture Library 
Univ, of Minn. 

Holstein calves were started at about 
400 pounds and sold when they av-

St. Paul Campus fd 
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Sheridan, a hard red spring wheat, 
was released in 1966 by the Montana 
Agricultural Experiment Station. Sheri
dan performs satisfactorily in Minne
sota for agronomic characteristics, but 
is not as good in milling quality as 
Chris, Manitou, and several other vari
eties. 

Leeds, a new durum wheat variety 
released by the North Dakota Agricul
tural Experiment Station, has produced 
consistently lower yields in Minnesota 
than Wells, one of the recommended 
durum wheat varieties for Minnesota. 

Lancer, a hard red winter wheat va
riety developed by the Nebraska Ex
periment Station, is less winter hardy 
and produces lower yields than Minter, 
the recommended winter wheat variety 
for Minnesota. 

Soybeans 

Hark is a new variety developed by 
the U. S. Department of Agriculture and 
Iowa Agricultural Experiment Station. 
It is similar in maturity to the varieties 
Harosoy 63, Lindarin 63, and A-100 but 
has produced from 2 to 4 bushels per 
acre more than these varieties in tests 
during the past 3 years in southern 
Minnesota. It is similar to the variety 
Chippewa 64 in standing ability, plant 
height, and oil content of the seed. This 
variety is recommended for the south
ern maturity zone only. Hark will not 
be available to farmers other than reg
istered and certified seed growers in 
1967, but should be readily available for 
all farmers in its area of adaptation by 
1968. 

Chippewa was removed from the rec
ommended list because of the availa
bility of adequate seed supplies of 
Chippewa 64. This variety is similar to 
Chippewa except for added resistance 
to Phytophthora root rot. 

Ottawa Mandarin was removed from 
the recommended list because Merit has 
higher oil content and is similar in 
maturity and yielding ability. 

Amsoy is too late in maturity for 
most of Minnesota. In southern Minne
sota performance tests Amsoy has not 
produced enough higher yields than 
earlier maturing varieties to make the 
chances of growing such a late variety 
worthwhile. 

Rye 

Both Pearl and Von Lochow are less 
winter hardy than Caribou. However, 
in situations where winter killing is 
not serious they will produce consider
ably higher yields. In years and loca
tions where winter killing is a problem 
the grower risks at least part of his 
c;:rop by growing these varieties. 
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Dry Edible Peas 
Century is medium in maturity, is 

long-vined, and produces large cream
colored seeds of high bushel weight. It 
produces larger seeds and higher yields 
than Stral, the other recommended va
riety used for the dry pea soup market. 

Sunllower s 

Peredovik, a sunflower variety de
veloped in Russia, produces seed of 
higher oil content than the varieties 
currently grown in Minnesota. 

In the past, sunflowers were produced 
in Minnesota for bird feed and food 
products such as nutmeats and candies. 
Now a second market, edible oil, is de
veloping in northwestern Minnesota. 
Peredovik is the first variety recom
mended for this purpose. This variety 
produces seed with an oil content of 
about 40 to 42 percent compared to 26 
or 28 percent for varieties such as Ar
rowhead and Mingren. 

New Varieties 

When new varieties are released by 
agricultural experiment stations other 
than Minnesota, they must be tested a 
few years before recommendations can 
be made. The five oat varieties dis
cussed below are so new they have not 
been adequately tested in Minnesota to 
determine whether they should be rec
ommended. 

Dawn and Wyndmere oats varieties 
were released by the North Dakota 
Agricultural Experiment Station in 
1966. On the basis of tests so far Dawn 
appears to produce good yields and has 
good test weight but weak straw. It is 
early maturing and tall. Like varieties 
presently available, Dawn is susceptible 
to race 6AF stem rust, the most preva
lent race found in Minnesota during the 
past 2 years. It appears to have some 
resistance to leaf rust and good resist
ance to smut. 

Wyndmere is an early maturing vari
ety. On the basis of tests so far it tends 
to have good yield and good test weight, 
but moderately weak straw. It is sus
ceptible to crown rust, smut, and race 
6AF of the stem rust. 

J aycee, released by the Illinois Agri
cultural Experiment Station appears to 
be short strawed and early in maturity. 
It has good test weight and acceptable 
straw strength. It is susceptible to race 
6AF stem rust and to crown rust. 

Stormont was released by the Canada 
Department of Agriculture. It is mid
season to late in maturity and has ex
cellent straw strength. 

Orbit, another variety in the midsea
son to late maturity group was devel
oped and released by the New York 
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Agricultural Experiment Station. It ap
pears to produce good yields and to 
have good straw strength. 

Varietal Purity 
Recommended varieties have demon

strated superior performance compared 
to other varieties tested. If a grower is 
to obtain the benefits incorporated into 
these varieties, he must p lant seed of 
known varietal purity. This assurance 
is best obtained by planting certified 
seed. 

Certified seed is no more than three 
generations removed from founda tion 
seed maintained by the University of 
Minnesota and known to be pure for va
riety. Production and processing of cer
tified seed are supervised by the 
Minnesota Crop Impr ovement Associa
tion . 

In addition to varietal purity, certi
fied seed must be high in germination 
and must meet high standards for free
dom from weeds, other crop seeds, and 
inert material. Within certified seed a 
tolerance for these factors is allowed. 
For example, minimum germin ation al
lowed in small grains is 85 percent. 
Individual lots may have higher germi
nation. Thus, some certified seed is bet
ter than others and it is wise to study 
the analysis tag to determine the 
quality factors for each individual lot. 

Seed cost represents only a small 
fraction of the total cost of producing 
an acre of a given crop. A crop pro
ducer cannot afford to take a chance 
on planting poor seed. It is a wise 
policy to plant certified seed purchased 
from a reliable seedsman. 

For complete information on "rec
ommended," "not adequately tested.'' 
and "other" varieties, see University 
of Minnesota Miscellaneous Report 
24. " Varietal Trials of Farm Crops." 

~SOTA 
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Weed Control in 1967 
~ANY NEW DEVELOPMENTS IN 
w eed control w ill come into use in 1967. 
But usually the most effective and prac
t ical cont rol w ill s till be a com bination 
of chemicals a n d cultiv ation. 

Chemicals and Cultivation 

U niversity of Minnesota research for 
t he last 2 years (table 1) verifies the 
value of cultivation in addition to chem
icals, even w ith t h e most recently de-

Table 1. Comparison of cor n herbicides 

Treatment 

Preplant 
atrazine, disked in .............. ........... . 

Preemergence 
atr azine 
atr azine, not cult ivated .......... .. 
CP 31393 WP (Ramrod) ....... .. . 
CP31393 granular .......................... . 
CDAA (Randoxl .. .. ........................ . 
linur on (Loroxl ..... . 
dicamba (Banvel-D l ............... . 
amiben ........................ . 
CDAA-T (Randox -Tl ......... .......... . 
atrazine + linuron .... .. 
atrazine + CP31393 WP 
EPTC + 2,4-D (Knoxweedl . 
EPTC + 2,4-D granular .......... . 
2,4-D + CP31393 ......................... ...... . 

Postemergence 
atrazine .......................... . 
atrazine + oil .................... .. 

atrazine ................................ ................ .. 
dicamba (Banvel-D ) 
2,4-D .................... . 
dicamba + 2,4-D .......................... .. 

Postemergence direct 
linuron + WK ........................ . 
dalapon (Dowpon l + 2,4-D 
cypromid (Clobber) .................... . 
cultivated check 
hand-weeded check 

lb./acre 

3 

3 
4 
5 
5 
5 
2 
1 
2 

31;2 + 7 
Jlh + Jlh 

1 + 3 
2 + .8 
2 + .8 
1 + 3 

3 
2 + 1=J.11 

gallons 
2 

1/4 
lh 

lh + lA 

Jlh + 0.5% 
Jlh + Jlh 

llh 

Corn yield*, bu. / acre 
2-yr. ave. 1-yr. ave. 

1965-66 1966 

93.9 
83.4 
95.2 
90.6 
92.0 
89.1 

92.0 
92.2 
93.8 

92.5 

93.5 

90.9 
94.5 
93.0 
86.4 
92.5 

105.5 

104.1 
83.1 

107.7 
98.5 

100.5 
96.9 

101.2 
101.0 
102.8 
105.7 
101.1 
99.3 

101.9 
90.8 

103.0 
103.8 

99.3 
97.2 
94.6 

103.5 

98.8 
98.4 
97.1 
91.3 
95.8 

Weed yield*. 
dry matter, lb./acre 

2-yr. ave. 1-yr. ave. 
1965-66 1966 

412 
1,178 

380 
402 
358 
590 

304 
305 
403 

591 

234 

841 
1,099 

740 
1,510 

16 

135 

610 
1,732 

581 
438 
317 
567 
800 
264 
285 
491 
270 
692 
860 
205 

274 
169 

539 
1,184 
1,204 
1,106 

877 
1,221 

799 
1,851 

20 

• Yields are averages of three locations each year in 1965 and 1966. Experimental design was a 
randomized complete block with three replications at each location. Except for the unculti
vated atrazine treatment, plots were cultivated twice. Blanks indicate treatment not included 
in both years. 

Table 2. Comparison of soybean herbicides 

Soybean yields*, Weed yields*. 
bu ./acre dry matter, lb./ acre 

Treatment 
2-yr. ave. 1-yr. ave. 2-yr. ave. 1-yr. ave. 

lb./acre 1965-66 1966 1965-66 1966 

Preplant 
trifturalin (Treft an ) .......... ... ......................... 30.8 35.0 506 384 
t ri ft uralin (not cultivated ) 23.2 21.6 2,534 1,568 
trifturalin (early preplan t) 33.9 476 

Preemergence 
ami ben .... ............................... 3 29.9 31.2 132 49 
amiben (not cultivated) 3 24.4 26.7 1,919 1,028 
CDAA (Randoxl .............................. 5 30.5 33.1 495 326 
CP31393 (Ramrod) ............................................ 5 31.3 34.9 312 214 
CP31393 (granular) ................................ 5 31.4 35.6 326 241 
linuron (Lorox) ··· ·························-················ 2 29.8 32.1 592 416 
SD11831 (Planavin ) ································ .... 1 31.2 509 
SD11831 (Planavin l .... .............. ................ 3 31.4 388 
chlorox uron (Tenoranl 4 26.0 ] ,158 
vernolate (Vernaml ...................................... 3 28.6 30.7 855 602 

Postemergence 
2,4-DB ............................................................... 1/ 5 21.5 1,577 
cultivated check ............................................ 26.1 26.0 1,401 982 
hand-weeded check ........ . ....... ... 28.8 30.7 440 341 

• Yields are averages of three locations each year in 1965 and 1966. Experimental design was a 
randomized complete block with three replications at each location. Except for the unculti
vated trifluralin and amiben treatments, the plots were cultivated twice. Blanks indicate treat
ment was not included in both years. 
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veloped herbicides. In average results 
for 1965 and 1966, atrazine alone re
sulted in corn yields of 83 bushels per 
acre. Atrazine plus two cultivations 
gave a 94-bushel-per-acre corn yield. 
Cultivation alone resulted in 86 bushels 
per acre. 

In similar trials on soybeans (table 
2) in 1965 and 1966, two cultivations in
creased soybean yields 7.6 bushels per 
acre on tritluralin (Tretlan) treated 
plots and 5.5 bushels per acre on ami
ben treated plots. 

High est yields resul ted from a com
bination of chemicals and cultivation 
in county weed control demonstrations 
on corn. Average results from 28 loca
tions in the last 2 years shows a 7- to 
24-bush el-per-acre increase in corn 
yields for cultivation plus chemicals 
compared to several different chem icals 
alon e. Use of several chemicals plus 
cultivation increased corn yields 12 to 
23 bush els per acre over cultivation 
alone. 

Tolerant Weed Species 

Herbicides have given good weed 
control in one-half to four-fifths of the 
trials in Minnesota. R es ults vary with 
different chem icals, soils, rainfall, and 
kinds of weeds. Tables 3 and 4 show th e 
m ajor d ifferences in k inds of weeds 
controlled by several corn and soybean 
h erb icides. Generally, annual grasses 
are adequately controlled by pre
emergence herbicides. But several 
broad-leaved weeds are poorly con
trolled. In corn, these surviving broad
leaved weeds can be controlled with 
postemergence chemicals. B ut in soy
beans no postemergence chemical is 
available for general broadleaf control. 

Crop Select ion 

Analyze your weed problem carefully 
before deciding on the chemical to use. 
For some weed problems, changing the 
cropping sequence may be necessary to 
allow maximum control pressure on 
the weeds. 

Some of the annual broad-leaved 
weeds such as cocklebur, wild sun
flower, ragweed, and velvetleaf can be 
controlled with 2,4-D in corn, but can
not be controlled in soybeans. 

Quackgrass can be practically elimi
nated with atrazine. But the rate of 
atrazine required necessitates growing 
corn for at least 2 years. 

Canada thistle can be effectively con
trolled in corn and small grains. There 
are no chemicals that will effectively 
control Canada thistle in soybeans. 

By growing the crop that will allow 
maximum chemical and cultural con
trol of problem weeds, it is possible to 
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greatly reduce the problem in a few 
years. 

Mixtu res of Herbicides 

Mixtures of herbicides show potential 
for overcoming the limitations of single 
herbicides. Certain mixtures may (1) 
control more kinds of weeds, (2) give 
more consistent performance under dif
ferent soil and weather conditions, (3) 
lessen residue problems, (4) increase 
persistence enough to give full season 
weed control, (5) reduce crop injury, 
and (6) reduce costs. Several mixtures 
have been evaluated and will come into 
use if clearances are obtained. Users 
assume the responsibility for freedom 
from crop residues if the mixtures are 
not registered with USDA. Mixtures 
should be thoroughly tested before 
being used in commercial production 
since the combination may result in 
characteristics not observed from the 
use of either chemical alone. 

A mixture of atrazine and linuron 
(Lorox) has performed well in Minne
sota as a preemergence treatment on 
corn. The major advantages of this mix
ture are reduced carryover of atrazine 
in to the following year and better corn 
tolerance than to linuron alone. Weed 
control with this mixture has been com
parable to an equivalent rate of atrazine 
alone and better than linuron alone. 
Rates vary from lh to 11h pounds per 
acre of active ingredient of each ma
terial in a 1 to 1 ratio. Be sure to use 
the rate specified for your soil. The mix
ture is not as good on quackgrass as 
atrazine alone and cannot be used as an 
early postemergence treatment. Atra
zine and linuron may be m ixed by the 
user or bought as a packaged m ixture. 

Atrazine and CP31393 (Ramrod) have 
recently been registered for preemer
gence use on corn grown for grain or 
seed but the corn cannot be used for 
silage. Suggested rates are 1 to 1.6 
pounds per acre of atrazine and 3 
pounds per acre of CP31393. The major 
advantages of this mixture are reduced 
carryover compared with atrazine alone 
because of the lower rate and more con
sistent control under different soils and 
weather conditions. Control of broad
leaved weeds is better than with 
CP31393 alone. Atrazine, linuron, and 
CP31393 are all wettable powders that 
require continuous agitation to keep 
them in suspension while spraying. 

A mixture of dicamba (Banvel-D) and 
MCPA is cleared for use on wheat and 
oats (not barley in Minnesota) . The 
mixture controls 2,4-D resistant weeds 
such as wild buckwheat and smartweed 
in addition to controlling mustard. 
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Table 3. Control of m ajor weed species with herb icides for corn 

Corn tolerance ......... ...................... P 
G r asses 

Giant foxtail ..... 
Green foxtail 
Yellow foxtail 
Barnyard grass 
Crabgrass ................. . 

Broadleafs 

F 
F 
F 
F 
F 

Cocklebur ....................... P 
Lambsquarters G 
Mustard ........ P 
Pigweed G 
Ragweed ........................................ F 
Smartweed ......................... F 
Velvetleaf ................................ .. F 
Wild sunflower ................. ...... P 

G 

F 
G 
G 
F 
p 

F 
G 
G 
G 
G 
G 
F 
p 

G 

F 
G 
G 
F 
G 

N 
p 
N 
p 
p 
N 
N 
N 

Preemergence 

F 

F 
G 
G 
F 
G 

p 
F 
p 
G 
F 
F 
F 
p 

G 

G 
G 
G 
G 
G 

p 
p 
p 
F 
N 
N 
N 
p 

F 

F 
F 
F 
F 
p 

F 
F 
F 
F 
p 
p 
p 
N 

F 

F 
F 
F 
F 
G 

p 
G 
G 
G 
G 
F 
F 
p 

Post
emergence 

G 

N 
N 
N 
N 
N 

G 
G 
G 
G 
G 
p 
G 
F 

G 

N 
N 
N 
N 
N 

G 
G 
F 
G 
G 
G 
G 
G 

G- Good 
F - Fair 
P - Poor 
N-No control 

This is a general comparative rating based on field observations. Under un
favorable conditions any of the herbicides may give unsatisfactory results. 
With favorable conditions control may be better than indicated. 

Table 4. Contr ol of m ajor weed species w ith herbicides for soybeans 

Post-
Preemergence or preplant emergence 

x :0 !';? .,s 
0 0 

!';~ ;:::co ...... 
!'; "C g;e .. a: lUI'; 

"' ~~ 
o ... ... ., ~ ... ~ 

.0 M<U ... 0 :::1 ... o., 
Q ·e c;lll: ::l...l !:it I';> 

o~ p..~ !';~ t~ ' 
J 

... ... 
< u u £co > ..; 

Soybean tolerance ............................... G F G F F F p 
Grasses 

G iant foxtail G F G F G F N 
Green foxtail .... ........................ ..... G G G F G F N 
Yellow foxtail ............................... ···························-····· G G G F G F N 
Barn yard grass ... ............................... . ...................... G F G F G F N 
Crabgrass G G G G G p N 

Broadleafs 
Cocklebu r .................................... p N p p p p F 
L ambsquarters ................................. G p p G F p p 
Mustard ...................................................... .... p N p G p p p 
Pigweed ........ .............................. . ........................ ~ .... G p F G F p p 
Ragweed .................................. -.... G p p G N p p 
Smart weed ............... ............................................... , ... _ .. ,, G N N F p p p 
Velvetleaf ................... ...................................................... F N N F p p p 
Wild su nflower .. . .................. _,,,, p N p p N N p 

G-Good 
F - Falr 
P-Poor 
N - No control 

This is a general comparative rating based on field observations. Under un
favorable conditions any of the herbicides may give unsatisfactory results. 
With favorable conditions control may be better than indicated. 

Timeliness of application is very impor
tant to avoid crop injury and get good 
weed control. Apply when wheat or 
oats has two to five leaves and weeds 
are very small. The mixture kills 
legumes. 

Atr azine-Oil-Emulsifier Combination 

Special oils with an emulsifier added 
to atrazine and water have improved 
the performance of atrazine as an early 
postemergence spray for controlling 
both grasses and broad-leaved weeds. 
In 1966 Minnesota trials, early post
emergence treatments on corn gave 
the results indicated in table 6. 

In 62 county demonstrations, atrazine 
alone at 3 pounds per acre gave good 
grass control in 74 percent of the trials; 
atrazine at 2 pounds per acre with oil 
gave good grass control in 89 percent 
of the trials. Both treatments gave good 
broad-leaved control in 90 percent of 
the trials. 

It appears that the addition of 1 to 
2 gallons of oil per acre with an emulsi
fier to the spray will permit reduction 
of the usual 2 to 4 pounds per acre of 
atrazine by about one-third. It is sug
gested that only those oils labelled for 
this purpose be used. Treatments should 
be made within 3 weeks after planting 
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and while weeds are less than 11h 
inches tall. Performance has been less 
consistent with later applications, and 
atrazine is not cleared for later use. 

This early postemergence treatment 
seems best suited to areas where pre
emergence applications of atrazine give 
poor or inconsistent weed control. Thif: 
includes areas with fine-textured, high
organic-matter soils, and in western 
Minnesota where adequate rainfall if 
less certain. 

Do not mix other herbicides with the 
atrazine-oil combination. Addition of 
2,4-D has resulted in severe corn injury 
and is not needed since atrazine controls 
both grasses and broad-leaved weeds. 
Chemical Carryover 

Soil residues from chemicals used in 
1965 resulted in severe crop injury in 
some areas in 1966. Carryover problems 
were common in small grains and soy
beans following use of atrazine. Resi
dues appear to be worse following years 
with lower soil moisture or cooler tem
peratures. 

Atrazine may affect small grains, 
flax, sugar beets, soybeans, and other 
legumes planted the following year. 
Recent label changes suggest that small 
grains, flax, sugar beets, and small
seeded legumes not be planted in the 
year following atrazine application. The 
label states also that soybeans may be 
injured if the rate of atrazine in the 
previous year was more than 2 pounds 
of active ingredient broadcast in west
ern Minnesota or 3 pounds of active 
ingredient broadcast in eastern Minne
sota (or comparable rates in a band). 

Preplant incorporation of atrazine 
into the soil by disking has resulted in 
weed control equal to or under dry con
ditions slightly better than preemer
gence applications without incorpora
tion. But incorporation has increased 
the amount of carryover. Also broad
cast applications, necessary when pre
plant treatments are used, increase the 
potential for atrazine carryover. 

You can decrease the chances of hav
ing harmful residues in the soil by 
making sure you apply no more than 
the amount recommended for your soil 
type. Agitate the chemical well in the 
spray tank to insure uniform applica
tion. It may be a good practice in some 
areas to avoid the use of atrazine the 
year before planting crops other than 
corn. Chemical rotation that fits the 
crop rotation should be considered. 

Use of band applications rather than 
broadcast applications will also reduce 
residues. Plowing and thorough tillage 
of the soil prior to planting susceptible 
crops will help lower the residue level 
jn the soil. 
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Table 5. Suggested chemicals for weed control in corn. soybeans, and small grains 
in 1967 

Chemical 

Corn 
Atrazine ..................................... . 
CDAA-T (Randox-T) .. 
CDAA (Randox) ............. . 
CP31393 (Ramrod) ........ .. 
Atrazine and linuron .. 
Linuron (Lorox) .............. . 
Dalapon (Dowpon) ....... . 
2,4-D amine .......... . 
2,4-D ester ............... .. 

Soybeans 
CDAA (Randox) 
CP31393 (Ramrod) ........ .. 

Amiben ...................................... . 
Linuron (Loroxl ............ .. 
Trifluralin (Treflan) ... .. 
2,4-DB ........................................... . 

Wheat or Barley 
2,4-D .......................... .. 
MCPA ....................................... .. 

Oats 
2,4-D amine ........... ...... .. 
MCPA ......................................... .. 

Wheat or Oats 
Dicamba and MCPA ... 

Rate, pounds 
active ingredient 
or acid equivalent 
per acre broadcast 

1 to 4 
3lh CDAA + 7-T 

4 to 5 
4 to 5 

lh to llh of each 
1lh 
1lh 

1/.1 to 1 
1/ 6 to 2/ 3 

4 to 5 
4 to 5 

3 
lh to 21;2 
lh to 1 

1/5 

1/ 6 to 2/ 3 
1/ 6 to 2/ 3 

IA to lh 
I/1 to lh 

Time of application 

Preemergence or early postemergence 
?reemergence 
Preemergence 
Preemergence 
Preemergence 
Directed postemergence 
Directed postemergence 
Postemergence 
Postemergence 

Pre emergence 
Preemergence (only on soybeans grown 

for seed) 
?reemergence 
Preemergence 
Preplanting incorporation 
Postemergence 

Fifth leaf to early boot 
Two leaf to early boot 

Sixth leaf to early boot 
Two leaf to early boot 

Two-to-five leaf stage 

Table 6. Results of early postemergence treatments on corn 

Treatment 

Atrazine .................................................. ......................... .............. . 
Atrazine plus oil .................................... ........................... . 

Atrazine ............................................. ............................................ . 

Use of a combination of chemicals in
stead of atrazine alone may help avoid 
residue problems. Combinations of atra
zine with linuron or CP31393 are now 
cleared for use on corn as preemergence 
sprays (see discussion above). 

In some cases Randox-T has carried 
over into the following season, causing 
soybean damage. Usually these cases 
have involved excessive rates of appli
cation. Where the recommended rates 

Rate, lb./acre 

3 
2 plus 1% gallons 

per acre 
2 

Yields 
Weeds, 

Corn dry matter 
bu./acre lb./acre 

103 
104 

99 

274 
169 

539 

are used it is doubtful that damage 
would be enough to reduce yields. 

Weed Control Bulletin 

Some suggested chemical uses are 
given in table 5. For complete weed 
control information see Extension 
Folder 212, "Cultural and Chemical 
Weed Control in Field Crops" (1967). 
Your county agent has copies. 

Minnesota Nutrition Conference Scheduled 
Dates have been set for the 1967 Minnesota Nutrition Conference, 

according to Paul E. Waibel, conference committee chairman and pro
fessor of animal science at the University of Minnesota. 

The 28th annual conference will be September 11-12 at Holiday Inn 
Central, 1313 Nicollet Ave., Minneapolis, Minn. 55403. 

Sponsoring the conference are the University of Minnesota, North
west Feed Manufacturers Association, Northwest Retail Feed Associa
tion, and American Feed Manufacturers Association. The conference is 
designated the north central regional nutrition meeting for feed manu
facturers by the latter group. 
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UM Animal Scientists Gel Grant 
To Study Protein Substitute 

Minnesota Crop 
Improvement 
Association, 

Crop Quality Council, 
Give Awards 

Two University of Minnesota animal 
scientists have received a grant to con
tinue their study of biuret, a chemical 
compound which may have possibilities 
as a commercial protein substitute in 
rations for cattle and sheep. 

J. C. Meiske and R. D. Goodrich of 
the Department of Animal Science, re
ceived the grant from the Animal Bio
products Division of Dow Chemical 
Company, Midland, Mich. 

Meiske and Goodrich have conducted 
research on biuret and other nonprotein 
nitrogen source compounds for several 
years. Most of their work so far has 
been in the general area of nonprotein 
nitrogen utilization. 

On the basis of findings from these 
studies, supported by funds from 
the Minnesota Agricultural Experiment 
Station, they feel that biuret may have 
promise as an added nitrogen source 
for ruminants. 

Biuret is formed by heating urea, the 
most practical and economical nonpro
tein source of nitrogen currently pro
duced commercially. While biuret has 
been used only experimentally, results 
to date suggest it to be as good a pro
tein substitute as urea. 

In one of their experiments, for ex
ample, Meiske and Goodrich studied 
the differences in silage fermentation 
of whole corn plant material when 
either biuret, urea, or soybean meal was 
added at t ime of ensiling. Results show 
that biuret-treated silage retained its 
original crude protein better than urea 
or soybean meal. 

The major advantage of biuret over 
urea is that it is less soluble and less 
toxic when fed in large doses. But it is 
more expensive, which may limit its 
use. 

The researchers feel, however, that 
it may prove useful when used with 
low-quality feeds in cow-calf opera
tions, or with low- quality winter ra
tions or as a winter range supplement. 

With the Dow grant, Meiske and 
Goodrich will continue their studies 
comparing silage fermentation and ni
trogen balance when biuret and other 
nonprotein nitrogen sources are added 
to laboratory silos at time of ensiling. 

They also intend to compare the feed
ing value, nutrient digestibility, and 
nitrogen retention of corn silage rations 
containing biuret, urea, or soybean meal 
added at ensiling time or at time of 
feeding. 

A final area of investigation will be 
to study the adaptation of ruminants 
to urea and biuret. 

Biuret, urea, and the other nonprotein 
sources of nitrogen are used as a substi
tute for protein even though they have 
no energy or feed value outside of their 
ability to provide nitrogen to ruminant 
animals. 

However, the bacteria in the rumen 
can make protein from the nitrogen of 
these compounds by combining them 
with carbohydrates. This process usu
ally results in a lower cost protein than 
can be supplied in plant or animal pro
teins. 

According to the animal scientists, 
protein can be supplied through these 
nonprotein nitrogen compounds at 
about half the price of soybean meal 
or linseed meal. 

Since ammonia is formed from these 
compounds in the rumen, carbohydrates 
are needed to combine with the am
monia to make complete protein. But if 
sufficient carbohydrates are not readily 
available, ammonia may build up at a 
faster rate than the bacteria can utilize. 
This gives biuret an advantage over the 
other compounds because it is broken 
down to ammonia at a slower rate than 
urea. This, in turn, makes it less toxic 
when fed in large doses because there 
is not a rapid buildup of ammonia 
levels. 

Assisting the researchers on the 
biuret project will be Fred Owens, a 
National Science Foundation Fellow 
from Hammond, Wis., and Mohammed 
Yamoor, a graduate student from Iraq. 

Agricultural Extension Service 
Institute of Agriculture 
University of Minnesota 

St. Paul, Minnesota 55101 

LUTHER J. PICKREL, director 
Cooperative agTicultural ex· 
tension work, acts of May 8 

and june 30, 1914. 

OFFICIAL BUSINESS 

1-67 1,400 

Two staff members of the University 
of Minnesota's Institute of Agriculture 
were honored recently by the Minne
sota Crop Improvement Association. 

Presented with Honorary Premier 
Seed Grower awards were M.F. Kern
kamp, head of the Department of Plant 
Pathology, and Oswald A. Daellenbach, 
Clay County agricultural agent, Moor
head. 

They were recognized for their efforts 
in educational programs which have led 
to improvement of seed production and 
distribution and increased use of high
quality seed in Minnesota. 

The awards were made at a banquet 
session at the Midland Hills Country 
Club at the close of the annual Crop 
Improvement Day. 

Other awards given at the recognition 
dinner were Premier S ed Growers 
Awards to Henry Dahlgren, Sacred 
Heart; Herman Lee, Borup; and 
Richard E. Wigley, Lake Crystal. 

The Elevator Manager Award went 
to Parnell "Buck" Twenge, Raymond , 
and the Seedsman Award went to the 
Plainview Seed House, Ray Smith, op
erator. These awards were presented 
by the Crop Quality Council of Minne
apolis. 
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