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THE COVER-His t ractor on " au tom ati c pilot," the 
operator can just ride while culti vating corn till 
time to t u rn a rou nd a t the en d of the row. USDA 
engineer L . A . L il jedah l , stationed at the Universit y . 
developed this device for use with hydraulIc po wer 
steering . If the t r actor moves out of line. the "Ie zl
ers" move the opposite way. The movement closes 
an electric switch, in turn opening hydraulic valves 
in th e po w er steering unit to guide the t ractor back 
on course . The device d oesn' t affect the no rmal 
steer ing mechanism; the opera tor still has full co n 
t r o�. P u rpose : more accura t e cul tiv a ti n g with less 
injury t o corn , less fa tigue for th e operator . Re 
search w ill co ntinue to see if the pilot will work on 
extremely small plants, lik e corn or soybeans 3 t o 
5 inch es high . 

Minnesota's Men of Science� 
Editor's No te-This is the tweniy-ninth in a series of ar t icles 
introducing scientists of the University of Minnesota's Inslitute 
of Agriculture. Her e we pr esen t Will M. Myers, head of the 
Department of Agronomy and P lan t Genetics. 

One of th e nation 's most zealous advocates of grassland 
farming and the value of forage crops-and cer tainly one of 
the top exp erts in the field-is Minnesota's Will M. Myers. 
Myers has headed the Uni versity's Department of Agronomy 
and Plant Genetics since 1952. 

My ers' devotion to forage crops, however, doesn 't diminish 
his effor ts to improve all farm crops that will benefit Minnesota 
farmers. Oat breeding has als o been one of his particular in
terest s, but since he has come to Minnesota his department has 
introduced many new crop varieties 
and methods in all areas of agronomy. 

His recognition as a leader was at
test ed to last year when he served as 
presid ent of th e American Society of 
Agronom y, after terms as vice-presi
dent and president-elect . He also 
served as secre tary -general of the 
Sixth Intern ational Grassland Con
gress at Pennsylvania State Univer
sity in Au gust 1952, and as chair man 
of both the executive and program 
committees for th e Congress. 

Befor e succeeding H . K. Hayes at W. M. Myers 
Minnesota, he was director of field 
crops research with the Bureau of Plant Industry, Soils an d 
Agricultural Engineering of th e U. S. Department of Agricul
ture. 

A native of Bancroft, Kansas, h e receiv ed hi s B.S. degree 
from Kansas State College in 1932 and his M.S. and Ph.D. de
grees from th e University of Minnesota in 1934 and 1936, r e
spectively. While working for his advanced degree, he served 
as an instructor of agronomy at Minnesota. 

Mye rs has also been senior geneticist at the U. S. Regional 
Pasture Research Laboratory at Pennsylvania State University. 
In 1946-47 he was head of the agricultural research branch of 
the Agricultural Division, Natural Resources Section, General 
Headquarters, SCAP, at Tok yo, Japan, 

In 1948 he was the first to receive the Stevenson Award for 
farm crops research fr om the Am erican Society of Agronomy. 
He also received the University of Minnesota's Outst and ing 
Achievement Aw ard in May 1951. 

In 1956 he was head of th e U. S. delegation to th e Seventh 
International Grassland Congress in New Zealand. 

Since 1954 Myers has been a member of the Board of Agri
cultural Con sultants for the Rockefeller Foundation. He is also 
a� member of the Board of Direct ors to the Minnesota Crop 
Improvem ent Association . 

He is co-author , with H. K. Wilson, of the book Field Crop 
Production. And he is author of chapters on "alfalfa" and 
"whe atgrass" in the German publication, Handbuch der Pflan
zenzuchtun g, Verlag Paul Parey, Berlin. 
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Fitting Young Adults into� 
the (ommunity� 

ROBERT R. PINCHES and MARVIN J. TAVES 

MINNESOTA communities are on 
the threshold of new problems 

arising from the expanding number 
of young adults. Today about 42,000 
Minnesotans reach 18 annually; by 
1970 th at number will be 70,000 . Thus 
there will be seven young adults 
where today we have four asking for 
jobs, hi gh er education, and services. 
This flood of young adults can bring 
serious problems as they hit t he labor 
market, as happened in the 1930's. Or 
they can provide the energies and en 
thusiasms for a greater Minnesota, 
providing they develop their abilities 
and sense of citizenship. 

Participation is the key to citizen
ship- especially in a country depend
in g he avily upon voluntary organiza
tions an d agencies. One purpose of a 
r ecent University study of young ad
ults in southern Minnesota was to de
termine how they were "fitting into 
the community's adult roles." Items 
considered were their independence 
fro m parents, both financially and in 
es t ab lis hing homes of their own; how 
much they participated in adult or
gan iza tions; how they looked at their 
com m unity and their jobs; their pre
paration for their positions; and what 

Church as a whole 

O rqc nizc ficns within the Church 

Social or recreationa l 

Sports or athletics 

Civic and patriotic 

Business or professional 

Educationa l 

Farm orga nizati on 

lodge or fraternal 

lo bar 

Extension-sp onsored 

Political 

they thought might be blocking their 
progress. 

The Situation 

The 271 yo ung Minnesota men and 
women, 18 to 30, studied were a cross
secti on of those living in four repre
sentative southern Minnesota com
munities including the farms in the 
trade area. 

Nine out of ten of the married cou
ples lived apart from their parents 
or in-laws. However, only 20 percent 
of the single m en and 33 percent of 
the single women lived away from 
home. Four out of five were complete
ly self supporti ng, and the same pro
portion ex pe cted little or no help 
from parents. 

When asked, "What are the things 
you feel yo u need most to help you 
ge t the kind of job you want or to get 
ahead financially?" they listed four 
main ideas: (1) more training and ex 
pe rience; (2) more education; (3) im
proved personal qualities ; and (4) 
credit-money. 

Robert R. Pinches is Assistan t State 4·H Club 
Leader . Marvin J. Taves is professor , Department 
of Sociolog y, and rural so cio logist , Agricultural 
Exp eriment Station. 
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Approximately one-half were not 
satisfied with their present jobs, and 
48 percent of the men and 67 percent 
of the women had no training for 
their present jobs. 

More than half of the young women 
and three-fourths of the young men 
were greatly interes ted in further ed 
ucation. Seventy percent had no edu
cation or special training beyond high 
school. In spite of this and their high 
interest in additional training, 65 per
cent of the men and 74 percent of the 
women were not participating in any 
form of organized educational effort. 

The young adults expressed strong 
attachm en ts to their present com
munities. Nearly nine out of te n liked 
their present community. They have 
many friends nearby , they consider 
the stores and other services as good 
or better than those in other similar 
communities, and they spend the ma
jority of their social life locally . 

Organizational Participation 

Young adults did no t participate in 
organ izat ions as much as other 
groups. However, this su rvey showed 
hi gher participation than have previ
ous national studies. Four out of five 
young adults attended at least one
fourth of the regular church services, 
and half participated in additional 
church centered organizations. Our 
chart shows the percentage of young 
ad ults participating in 12 types of 
adult organizations. Although th ree 
out of five attended at least one
fourth of the group meetings in some 
organization outside their local 
church, most civic, professional, and 
educational groups were reaching 
only one in ten. 

Un less older adults draw younger 
ones into their organizations, the 
younger adults t end to stand by " will 
ing but idle." Sixty-five percent of 
th e men and 54 percent of the women 
said they felt at hom e in local ad ult 
organizations. This indicates a will
ingness to spend part of t heir t ime 
with older ad ults. In ad dition, four 
out of five said that "organ izat ions 
specifically for yo ung men and wo m en 
my age are necessary," and over one
half said t hey have time to par t icipate 
in another organization. 

Organizations Preferred 

One-half would prefe r to be long to 
organizations in their immediate com
munity and the other half to orga n
izations in the larger trade area com

(Continued on pa ge 6) 
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No effects of the dalapon treatments 
on sprouting or on storage deca y wereQuackgrass Control •In Potatoes 
noticed . 

WALLACE W. NELSON and R. E. NYLUND 

MOST WEEDS in potato fields are 
easily controlled by timely use 

of the weeder or spike-tooth harrow 
just befo re potato emergence, follow
ed by row cultivation after emer
gence. One weed not easily killed 
by these methods, however, is quack
grass. Quackgrass is a perennial grass 
which multiplies by sending up new 
plan ts from underground rhizomes 
as well as by producing seed. 

Row cultivation holds down qu ack
grass between the rows but does not 
control the weed among the potato 
plants in the row. By harvest time, 
these quackgrass plants have formed 
a dense sod which makes digging 
d ifficult. In add it ion , the quality of 
many tubers is reduced by rhizomes 
of quackgrass growing ' through them. 

Three-Year Study 

Because quackgrass is a particu
larly serious problem in the potato
growing areas of northeastern Min
nesota, a 3-ye ar study was begun in 
1956 a t the Northeast Experiment 
Station at Duluth to determine if this 
weed could be controlled by the us e 
of chemical herbicides. All trials were 
carried out on land that had been in 
sod for at least 2 years before plant
ing potatoes. He rbicides used were 
applied in 14 gallons of water per 
acre to plots 20' x 132' using a field 
sprayer. Each treatment was applied 
to four plots each year. 

The procedure used in all 3 years 
was to apply the various herbicides 
in the spring to quackgrass 6 to 8 
inches tall, plow 7 to 10 days later, 
then immediately plant several rows 
of potatoes through each of the plots. 

Herbicides which have been tested 
are m aleic hydrazide, amitrol (am
ino triazole), telval' (chlorophenyl di
methylurea), polychlorobenzoic acid, 
and dalapon (sodium 2,2 dichloro
propionate) . Of these, only the latter 
has given an y measure of quackgrass 
control. 

Dalapon Treatments 

In each year dalapon was applied 
at 5, 10, and 15 pounds per acre. Th e 
quackgrass control obtained with 
each of these rates is indicated in 
table 1, together w ith the tempera
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ture and rainfall conditions preced
ing and follow ing the dalapon appli
cation. Dalapon at 5 pounds per acre 
gave fair to good control of quack
gr ass; good t o excellent control was 
obtained with the 10- and 15-pound 
rates. Quackgrass control was al so 
fairly consistent from year to year in 
spite of quite wide variations in tem
peratures and rainfall preceding and 
follow ing application of the dalapon. 

That potato yi elds were not affected 

Summing Up 

In summary, the application of 
dalapon at 10 pounds per acre has 
given almost complete eradication of 
quackgrass. The method of treatment 
is as follows : 

(1 )� Allo w the quackgrass to grow 
6 to 8 inches tall. 

(2)� Spray the quackgrass with 
dalapon, using 10 pounds per 
acre in a sufficien t volume of 
water to give uniform cover
ag e. 

Table 1. Quackgrass control with dalapon. 1956·58 

Herbi cid e applied 
Un spr a yed 
5 lbs. dalapon per acre 

10 lbs. dalapon per acre .. 
15 Ibs, dalapon p er acre 

Ave. temp. during 6 days preceding treatment .� 
Ave . tempt. during 6 days following treatment� 
Total rainfall during 6 days preceding treatment .� 
Total rainfall between treatment and plowing� 

• Control ra ting s : 1 _ none, 2 _ fair , 3 _ good. 4 _ 

Quackgross control rating* 

3.yr . 
1956 1957 1958 Av e. 

1.0 1.0 1.5 1.2 
. 2.0 3.5 3.0 2.8 

3.5 4.0 3.8 3 .8 
2.8 4.0 4.0 3.6 

48 ° F 46° F 51° F 
54 ° F 45 ° F 56 ° F 
1.30" 0.32 " 0.04 " 
0.05" 0 .89" 0.30" 

excellent. 

by the dalapon treatments is shown 
in t able 2. Yields were obtained from 
two varieties plan ted in the q uack
grass plots in 1956 and from one vari
ety in 1957 and 1958. However, one 
effect of the dalapon t reatments on 
potatoes was very apparent. In 1956, 
tubers of the redskinned variety, La 
Soda, from dalapon-sprayed plots 
were much lighter r ed in color than 
tubers from unsprayed plots. (Since 
then, this effect of dalapon on red

(3)� Wait 7 to 10 days. 

(4) P low� the field and plant po
tatoes.* 

Do not m e thi s treatm ent on land to 
be planted to red-skinned. varieties of 
pot atoes. 

At present prices, th e cost of the 
above method of controlling quack
grass is $20 to $25 per acre. This cost 
must be weighed against the improve
ment in potato quality obtained, the 

Table 2. Yields of potatoes from quackgrass control plots 

Bush els potatoe s per acre of indica ted varieti es 

1956 1957 1958 

Herb icide applied: La Soda Minn. No. 20 M-355 M-355 

Unsprayed . 402 
Sibs. dalapon pe r acre 437 

10 Ibs . dalapon per acre 439 
15 Ibs . dalapon per acre . 437 

ski nned potatoes has been confirmed 
with other red varieties, notably Red 
P ontiac). 

Samples of pot atoes from each of 
the plots in 1957 were placed in stor
age and examined in the spring for 
possible differences in storageability. 

Wal1ac e W. Nelson is assis ta n t superint en d 
en t of the Northea st Experiment Station at 
Duluth. R. E. Nylund is associa te p rofessor, 
Department of Horticulture. 

294 277 306 
335 274 250 
306 237 264 
290 261 317 

improvement in digging operations, 
and the elimination of quackgrass not 
only from the potato crop but from 
subsequent crops grown on the sa m e 
land. 

• A good job of pl owing appe a rs to be es
sential for success with thi s treatment. In ' 
field -scale application s using 8 pounds of 
dalapon pe r acre, good control was obtained 
in on e fi~ld . where a goo d plowing job was 
don e , while In another field sp rayed with t he 
same ra te of dalapon on th e sam e day bu t 
pl owed poorly. practi cal1y no quackgr ass con
trol w as obtained. 
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The total of n it rogen con tribution 
of the alfalfa for the 3 years wasHow Much Nitrogen from Legumes? 
about 150 pounds per acre. 

A. R. SCHMID, A. C. CALDWELL, and R. A. BRIGGS Rosemount Experiments 

I T HAS LONG BEEN KNOWN that 
legumes and legume-grass mix

tures inc rease y ields of succeed ing 
crops . This increase has be en attri
b uted to the nitrogen supplied by 
the legume, improved soil structure, 
more organic matter, improved drain
age, disease and ins ect control, and 
other factors. Little information is 
available showing the relative im
portance of these factors. With this 
in mind, t he University started at the 
Agricultural Experiment Stations at 
Waseca, Crookston, and Rosemount to 
measure the effec t of the nitrogen 
co nt ri but ion . 

Com Yields 

In 1954 Superintendent R. E . Hodg
son and Agronomist John Thompson 
at the Southern Agricultural Experi
ment Station at Waseca grew three 
kinds of crops-oats, alfalfa for hay, 
and timothy for hay. These crops were 
plowed under an d the area planted 
to corn the next 3 ye ars . Zero, 20, 
40 60 and 80 pounds of nitrogen 
w~re ~pplied per acre each ye ar be
fore pl anting. The whole area re
cei ved adequate phosphate and pot
ash over the experimental period to 
in su re that no deficiency of phosphor
ou s or potassium de veloped . 

In 1955, t he first year of corn after 
oats, gr ass and alf alfa, yields were 
not as h igh as normal due to the dry 
season (figure 1). It took about 40 
pounds of n it rogen on the oats and 
grass areas to eq ua l corn yields fol 
lowing alfalfa without an y nitrogen 
ad de d. In 1956, better moisture con
ditions p revailed, and it took 80 
pounds of nitrogen on th e oa ts and 
grass areas to raise yi elds equal to 
t hose follo wing alfalfa w ithout nitro
ge n. In the third year (1957), with 
good moi sture available, it re quired 
40 pounds of n it rogen on the plo ts 
foll owing oats and grass to equal corn 
yields follow ing alfalf a w ithout nitro
gen . Thus the total nitrogen cont ri bu
ti on of the alfalfa fo r the 3 years w as 
about 160 pounds. 

Corn yields following grass in 1956
57 tended to be sli ghtl y higher than 

A . R. Sch mid and R. A. Briggs a r e bo th as
soci a te professo rs. Depa rtment of Agronomy
a nd P lan t Genetics. A. C. Caldwell is profes 
so r . Department of Soils . 
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corn yields foll owing oats. This may 
mean that, in addition to nitrogen, 
othe r facto rs are responsible in in
creasing yields since grasses such as 
timothy do not add nitrogen to the 
so il as does alfalfa. 

Wheat Yields 

The experiment at Crookston un
der the direction of O. C. Soi ne was 
very similar to the one at Waseca
except that wheat was grown for 3 
success ive years following the oats, 
grass, and a lfalfa. Applications of 
fertilizer w ere used to supply ade
quate phosphate and potash. Five ni 
trogen rates were applied each spring 
before seeding the wheat. 

The first year following oats, grass, 
and alfalfa it took 40 to 80 pounds 
of nitrogen on the oats area to ap 
proach the high yield following al
falfa w ithou t an y n itrogen added (fig
ure 2). Yields following grass were 
somewhat lower than yields follow
ing oats . In 1956 it required ab out 80 
pounds and in 1957 20 to 40 of nitro
ge n to bring wheat y ields foll ow ing 
oa ts and grass equal to those follow
ing alfalfa without nitrogen ad ded . 

Fiu t-yea r 
Co," (1955)- 0 , y 

lollowing 

Oa ts Grass Alfalfa Oats 

110 

100 

90 

80 

70 
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50 
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10 

At Rosemount, experiments were 
sta r ted in 1951 to determine no t on ly 
the effect of oats, gr ass, and alfalfa 
on succeed ing crops of corn but also 
th e effects of different kinds of leg
umes and legume-grass combinations. 
Also at Rosemount the effects on suc
ceed ing crops of corn of 2-year mead
ows were compared to effects of 1
year meadows. 

A I-year hay crop of red clover 
was almost as effect ive in increasing 
corn yields as 1 year of alfalf a. The 
nitrogen contribution of re d clover 
and alfalfa amounted to approximate 
ly 140 po unds of n itrogen per acre 
over the 3-year per iod. 

The yi eld of corn after 2-yea r al
falfa meadows was practically the 
same as after l -year meadows. In 
both cas es, the first year of corn fol 
lowing alfalf a y ielded as well as corn 
following oats with 80 pounds of n i
trogen added . During the second year, 
corn y ields following alfalfa were 
som ewhat lower than those follow
ing oats with 80 pounds of nitrogen
but alfalfa was still contributing 
about 60 pounds of nitrogen. The 
th ird year of corn following alfalfa 
yielded no better than corn following 

(Contin ue d on page 6) 

Second-yea r Third.yeor 
Co," (1956) Co," (1957) 

foll ow ing lol/owing 

O a ts Gross Alf alfa 

0 0 40 80 0 40 80 0 40 80 0 40 80 0 40 80 0� 

Pounds of nifrog en a pplied each yea r before corn planti ng� 

Fiq. 1. CORN YIELDS. three years in a row. lollowinq oals and two kinds 01 
hay. Waseca. 1955·57. 

5 



6 

f rom associat ing wi th groups oriented posts for present-day young adults . 
toward either adolescence or older T raditional social and vocational patYOUNG ADULTS 

(Continued from pa ge 3) 

munity or the county. Likewise, one
half felt that there were enough 
young men and wom en in their im
mediat e local community t o make for 
'" good orga ni zation. Three ou t of fo u r 
indicated that there were enough 
such persons in the trade area and 
county. 

The young adults fel t that the de
sirabl e size of grou p for good organ 
ization ranged from less th an 25 to 
over 50. Only on e-th ird of the men 
and one-fourth of the women were 
willing to t r avel m or e than 15 miles 
to organ izat ional m eet ing s. 

The October 1958 issue of MINNE
SOTA FARM AN D HOME SCI ENCE 
reported several other attitudes. S in
gle young men and women prefer t o 
belong to groups of single men and 
women involving both sexes. Young 
married people prefer groups of mar
ried couples. On the whole, they all 
favored combining fa rm and town 
young adults. " Although the old er 
ones (24 to 30) do n ot obj ect so stren
uously to including the younger mem
bers in their groups, the younger 
members 08-23) definitely prefer to 
restrict the upper age limit. Further
more, many young adults shy away 

NITROGEN" ,LEGUMES� 
(Continued from page 5) 

oa ts wi thout nitrogen. At Rosemou n t 
the effect of alfalfa and red clover 
was primarily a nitrogen effect for 
a period of 2 years. 

A good stand of birdsfoot trefoil 
in the 2-year meadow experiment had 
the same effect on succeeding crops 
of corn as alfalfa. 

Summary 

The experiments conducted at Wa
sec a, Crookston, and Rosemount em
phasize the high value w hich should 
be plac ed on legumes and legume
gr ass mixtures suc h as alfalfa or al 
falfa-brome. If we ad d the value of 
the nitrogen contributed to succeed
ing crops to the value of alfalfa hay, 
we have a high-return crop. The 140 
pounds of nitrogen (when ex pressed 
as a fer tilizer su ch as ammonium ni 
t r ate) amounts to 420 pounds of am
monium nitrate, w or th about $20. 

The livestock farmer who uses al
falfa or alfalfa-grass and ro tates his 

adults." 

Implications 

The practical problem fo r those 
who wish to involve young adults in 
worthwhile ed ucational and group ac
tivities is to underst and more fully 
the major interests and needs of 
young adults. It is no t sufficient to de 
sign a program for established and 
mature adults and try to persuade 
young adults to take advantage of it. 

T he impact of organization and im 
proved communications have changed 
rural communities greatly . T he set
ting in which rural young adults 
find themselves is vastly different 
from the communit ies in which their 
parents and grandparen ts grew to 
adulthood. There are fewer guide-

terns of previous generations are in 
ad equate. This has brough t attention 
to young adults 18 to 30 ye ars of age 
as somewhat of a problem gro up . 

Until young adults have achieved 
full adult stature in their own eyes 
and in the eyes of the older adults, 
they are denied the satisfaction of 
full community participation and the 
feeling of belonging. They lack a 
sense of respo nsibility for the com
munit ies in which t hey live and do 
not use their energies for community 
improvement . It is in the community 
t hat the opportunities m ust be pro
vided-and that largely by key older 
adults. The energies, enthusiasm s, 
and abilities of this ag e group, if 
fitted into local communities through
out Minnesota, can help to build a 
greater state in the years ahead. 

Young adults want to participate more actively in group activi
ties. They want organizations to which they can belong with other 
young men and women of their own age. They r ecogn ize their need 
for more training and experience. more education. improved per
sonal qualities. and credit to get ahead. Many are looking forward 
to better jobs which require additional training. but only a fourth 
are participating in any form of organized educational effort. 

acreage of these rapidly around the 
farm has an "Ace in t he Hole." He has 
a h igh-retu rn feed crop to begin with 
and he obtains this free nitrogen . 

Other advantages of alfalfa sho uld 
not be overlooked. The ability of al 
falfa to open up tight soils, to make 
the soil easier to work, and to aid in 
control of weeds, diseases, and in
sects are important considerations. 

There is no doubt tha t highly pro
fitable yields can be grown wit h a 
continuous cropping system (corn
corn-corn , etc.), on level lands using 
adequate application of fertilizer and 
good soil and crop m an agem ent. How
ever, high yields ca n be obtained with 
le ss nitrogen following good legume 
crops, and this system is applicable 
to all soils. 

Hrst-yec r Second-yeo r Third-yeor 
Wheat (1955) Wheat (1956) Wheat (1957) 

lol/owing lol/owing foll owing 

Oots Gress Alfa lfa Oots Grass Alf alfa Doh G ross Alf alf a 

30 

25 
Bu. 

W hea l 
per 20 

c ere 

15 

10 

040B0 040 B0040BOO 

Pounds of nitrogen a pplied ea ch yea r before whea t seeding 

Fiq. 2. WHEAT YIELDS. thr ee ye a rs in a row . followinq oa ts a nd two kind s 
of hay. Crookston . 1955-57. 
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W ITH THE INCREASING atten
tion being give n to the freezing 

of foods, by no means have bread 
an d cake been overlooked. Many 
homemakers enjoy baking and freez
ing their own cakes and breads, but 
probably a greater number of home
fr eezer owners are freezing commer
cially ba ke d p roducts, especially 
bread. 

As a large proportion of bread 
sold over the retail counter is 
wrapped at the bakery, homemak
ers may give little thought to over
wrapp ing (putting on another wrap
per) the bread before placing it in 
the hom e food freezer. In a study 
that we r ecently completed, baked , 
sliced, and commercially wrapped 
white bread was frozen. All but one 
lot wa s overwrapped. Four different 
pl astic films and heavy duty alumi
num foil , 0.001 inch thick, were used 
as overwraps on the other five lot s. 

The bread was frozen and stored 
at app roximately 8°F. fo r 3 storage 
periods of 4, 6, and 10 months. At 
the end of the 4- and 6-m onths sto r
age periods, there were little di ffer
ences in flavor or crumb firmness 
among the loaves of bread stored in 
any of the packaging materials used. 
However, after 10 months in storage , 
th e scores for th e bread that was fro
zen in onl y the commercial wrap 
and not overwrapped were decided 
ly lower (see table 1). 

When homem akers fr eeze com 
mercially baked bread, most likely 
they do no t anticipate keeping it fro
zen for mo re than a few weeks. Even 
thoug h bread is a food that is eaten 
every d ay , it is not uncommon for it 
to get " hidden" or "tucked" aw ay in 
the home food fr eez er many months 
beyond the t ime expected. Therefore, 

Shirley R. Trantanella is in s tructor , and J. D. 
W in ter , associate professor , De pa rtmen t of Hor
ticulture. 
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Packaging Bread and Sponge� 
Cake for the Home Freezer� 

SHIRLEY R. TRANTANELLA and J. D. WINTER 

it would be advisable to overwrap all can be prepared quickly . However , 
commercially wrapped bread before whether sponge cakes or angel food 
fr eezing so as to keep it at the h igh cakes are prepared at home or pur
est quality possible . It is wi se to re chased at the bakery, they will need 
member that for the mo st economical to be wrapped before freezing. 
use of the home food freezer, it is best Sponge cakes being so similar to 
to develop the habit of rapidly "turn angel food cakes and more suscepti
ing over" the bulky fr ozen food s that bl e to "off-flavors," we experimented 
are stored. with sponge cakes, using three differ

Almost all cakes and cup-cakes that ent types of packaging materials . T he 
are baked may be frozen satisfactori- cakes were baked, cooled, and pack-

Table 1. Palatability and crumb firmness scores of frozen white bread in various packaging 
mate rials a t SO to 12° F. 

Scor es 

Storage Flavor Des ira b ili ty 01 
De scr iption of pa cka g ing meterlct" pe riod lr eshnesst crumb firmnesst 

(mon ths) (a ve ra ge ) (a vera ge ) 

Polye thylene b a g , 0.0015 in . thick 4 7.1 7.1 
6 6.9 7.0 

10 6.8 6.5 
Polyethylene ba g , 0.0015 in ., ins ide treated 

w ith Tenox II . 4 7.2 7 .1 
6 6.9 7. 1 

10 6.9 6 .5 
300� MSAD cellophane coa ted w ith 0 .00 15 in . 

po lyethyle ne . 4 6.8 6.9 
6 6.7 7 .2 

10 6.8 6.3 
300� MSAD ce llopha n e coated with 0.0015 in . 

polyethylene . inside tr eated with Tenox II 4 7.0 7.2 
6 7.0 7.0 

10 6.7 6.4 
Commercial bread wrapper : 24-1b . re am 

weight opaque sulfite, coated with pol 
yethylene-wax bl en d� 4 6.9 6.9 

6 6.7 6.3 
10 5.5 4.5 

Aluminum foil. heavy duty, 0.001 in. thick 4 6.9 7.1 
6 7.2 7.1 

10 6.8 6.6 

.. With th e exception of the commercial bread wrapper lot, each packaging material was used 
as an overwrap for th e commercial bread wrapper. 

t The scores for the fresh sample were 7.0 at each ju dginq period-scores below 5 indicate a 
commercially unacceptable product. 

ly. Sponge cakes and angel food cakes aged . Two of the lots were placed in 
lend themselves particularly well to two different types of plastic film 
freezing. They take a short time to bags and one lot was placed in bakery 
thaw and they can be used in com cartons without an overwrap. The 
bination with fr esh and frozen fruits, cakes were frozen at - 10° F. and then 
ice cr eam and whipping cream, m ak stored at a temperature of approxi
ing an "extra special" de ssert that (Contin u ed on page 8) 

Table 2. Palatability and crum b firmness scores of frozen sponge cak e in various packaging 
materials s tore d at SO to 12° F. 

Scor es 

Storage Flavor Desira bility o f 
De scription of packa g ing material period freshn ess " cr umb firmnesst 

(mon ths) (a ve ra g e) (a ve rage) 

Un w a xe d ba kery carton , no over w ra p� 6.3 6.8 
1.6 1.4 

300� MSAD cellophane coat ed with 0.00 15 in . 
polyethylene .. 3 9.0 9.1 

7 7.6 8.0 

Polyethylene bag. 0.0015 in . th ick .......... 3 8.8 8.8� 
7 7.3 7.7 

11" Th e score for th e fresh sample w a s 10.0 at each ju dging period.� 
t The sco re lor th e lresh sample was 9.7 at th e firs t judgi ng pe r iod a nd 10.0 a t th e last on e.� 
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The previous examples illustrate 
the effects of weather act ing largely Weather and Plant Diseases 
on the pl an t pathogen. Weather m ay 
al so affect the host pl ants so that th ey ROY D. WILCOXSON and T. H. KING 
m ay be ei ther resist ant or susc ep t i

GENERALL Y, Min nesot a farmers 
expect to sus tain some loss due 

to plant di seases. They k now that 
rust of sm all grains, po tato la te 
blig ht, alfalfa leaf spot, and other 
d isease s of our farm crops m ay be so 
se vere th at li t tl e w ill be har vest ed . 
Fo r tunately , severe losses do not oc
cur every ye ar. For ex ample, ex te n
sive surveys indicated that plan t' 
d iseas es were not gen er all y a serious 
problem in Minnesota in 1958. 

A relatively cool. dry summer w as 
one of the m ajor reaso ns why pla n t 
disease was not im por tant in Minne
sota in 1958. Tempe rature and m ois
tu re ar e often lim it in g factors in the 
seasonal and regional developmen t 
of plan t di seases-and no t on ly w as 
1958 a cool summ er gen eral ly , it w as 
also the fo urth driest of r ecord. 

But the un usually cool summ er per
mitted a n ew disease, which n ormall y 
occurs at h igh altit udes or in cool er 
regions, to develop in Minnesota last 
year . Our ho t summ er weather usu 
all y prevents stripe r ust of whe at 
f rom es tabli shing itself. L ast ye ar , 
however , it w as fo und in virtually 
all the wheat- grow in g areas of the 
mi dwest as well as in Minnesot a, for 
the first t im e. 

Wheat stem rust is one of the m ost 
im portant pl ant diseases in Minneso
ta. In some years it nearl y r uins the 
wheat-gro wing indust ry, but in other 
years it is found in such small am
ounts that little d am age occurs. 
Whether it becom es ep ide mic d epends 
on the occurrence of a chain of 
events in volving the weather in the 
region stretchi ng from Mexico to Ca n
ada. 

The essent ial featu res of this chain 
of events are as follows. Occurrence 
of a la te , m ild fall in the north cen
tral r egion pe rmits the ab undant pro
duction of " urediospores" (r ed spo re 
and summ er spore stage) on grasses 
and lat e whea t. H uge quantit ies of 
these urediospores are then blown 
southward into Texas an d Mexico. 
There, if the fall and wi n ter we ather 
is m ild, the rus t fu ngus sur vives and 
grows on grasses and w inter wheat. 
The spring season in t he south should 
be w arm an d moist to perm it abun-

Roy D . Wilcoxson is assista n t professor a nd 
T . H. King is professor. Depa r tm en t of P lant 
P a th ology and Botany. 

d ant product ion of u red iospores, 
which will then be bl own n orthward 
by the wind. The weather in the 
northern areas sho uld also be warm 
and m oist for infection of grasses 
and wheat t o occu r . When plants be
come heavily infected, hot and dry 
weather inc reases the amo un t of dam
age. Naturall y suscept ible wheat vari
eti es must be grown in all of this vast 
r egion . 

Th us we see t hat for ste m r ust t o 
become ep idemic in our state, weath 
er m ust be favorabl e in Minnesota as 
well as in far-away regions. In t his 
vast area, w ea ther was not favorable 
for r ust during the fa ll an d wi nter of 
1957 and summer of 1958- an d r ust 
d id not occur in Minnesota except 
in very sm all amoun ts. 

Other diseases req uire that weather 
in ou r own state on ly must be favor
ab le . The period w he n in fection first 
occurs in the spring is a critical time 
in the develop ment of many plant 
di seases, as ill us trated by the apple 
scab. T his disease is m ost severe in 
areas where the spring season is cool 
and r a in y . T he fung us which causes 
the d ise ase lives through the wi nter 
on de ad apple leaves lying on the 
ground . In the sp ring when the young 
ap ple leaves an d flowers are unfold
ing, the scab fu ngus p roduces spores, 
which are shot in to th e a ir and bl own 
to the yo ung suscep t ible pla n t parts . 
In fect ion results. 

Th ese p roc esses of spore produc
tio n , liberat ion , and infection re 
quire cool, wet we ath er during the 
t im e when flowers and leaves ap 
pear. If the rainy weather com es too 
ea rly, the fungus shoo ts m ost of the 
spores in to the air before the sus 
cep ti bl e pl an t parts ap pear . Onl y a 
few in fecti ons of scab then occur. If 
the rain com es la te or does no t come 
at all , the fu ng us canno t shoo t it s 
spores in t ime to damage the t r ees se
verely. When only a few ea rly infec
tions of scab occur the d isease sp reads 
very little du r ing the rest of the 
season unless weather cond iti ons be
come extremely favorable for the 
pathogen. 

Dur ing 1958, the sp r ing season was 
unusually dry and very little rain 
fe ll later in the summer. App le scab 
was p ractically absen t f rom Minne
sota apple orchard s. 

ble. Such an ex ample is provide d by 
the seedling blight dis ease of corn 
and wheat caused by the fungu s, 
Gibb erella zeae. 

Corn seedling blight occurs whe n 
the soil t emperatu res r ange below 
about 70° F. It becom es progressive
ly less se vere as soil tem pe rat ures 
are inc reas ed . At 75° F . very li ttle 
corn seedling bli gh t develops. 

Wheat seedling blight dev elops un
de r condit ions qui te di ffer ent. Soil 
temperatures below 55° F . do not per
m it the di sease to occur; but as soil 
temperatures are raised, seedling 
blight also becomes more se vere. The 
explanation is th at whe n t empera
tures retard the dev elopment of the 
host plan t, r esis tance is poo r and 
disease results. 

Corn grows best at 75° F. or h igher , 
while wheat grows best at abo ut 55° 
F. The practical r esult is that seedling 
b light of wheat occurs in the south 
ern par t of the Wheat Belt and corn 
seedling blight occurs m ostly in the 
nor thern part of the Corn Belt. 

PACKAGING ...� 
(Con tinued fro m page 7) 

m ately 8° F . for t wo storage periods 
of 3 and 7 months. 

At the end of t he firs t storage peri
od of 3 m onths, the sponge cak es 
pac kaged in the plastic film bags were 
far more desirable in flavor freshne ss 
and crumb firmness than th e samples 
stored in bakery ca r tons . In fact , even 
throu gh the 7 m onths of sto rage, the 
spo nge cakes which w ere in the plas
tic film bags receive d relatively high 
scores , although there was a notice
ab le decrease in palata bility a t this 
t im e. How ev er , the cakes stored in 
the bakery cartons were not palata
ble at the en d of the 7 months (see 
t abl e 2). 

As with freezing bread. a home
maker m ay anticipat e storing a cake 
for a very shor t t im e ; but due to un
forseen even ts, the cake m ay not be 
used fo r many m onths aft er the t ime 
ex pe cted. Man y changes occur in t.he 
best plan n ing for the use of food in 
the hom e freezer; therefore, it would 
be wise t o pack age cakes, as well as 
bread , so t hat they will r em ain pa l
atable dur in g maximum storage. 
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Pumping Plants Are Proving Their� 
Worth as Tile Outlets� 

CURTIS L. LARSON 

THE US E OF AN AUTOMATIC there must be a reasonable necessity 
pumping pl ant as a tile outlet is for drflinage and the benefit s must 

no lo~~IQ~Y-At&~~rfl!~.der~§~H~~outweigh the damages, if 
cepted practice. A recent survey 
showe d that Minnesot a has about 100 
pump-drainage syste ms . Most a re in
dividually owned , drai n ing areas of 
less than 100 acres. Farm pumping 
plants are be com ing commo n in other 
upper Midwest states, too- especi al
ly in Michigan , wh ich has over 100. 

P um ping pl ants are used as t ile 
outlets where there isn 't enough fa ll 
fo r a gravity outlet, or to re place a 
long til e main or de ep outlet ditch. 
According to a Minnesota Attorney 
Gen eral' s opini on (dated March 25, 
1959), pumping plants may be used for 
drainage purposes if the water is d is
charg ed in to its na tural watercourse, 
and if r easonable care is take n to 
av oid damage to lands below . Al so, 
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any. These same limitations apply to 
any type of drain age im provement in 
Minnesota. 

Design Features 

A suggested design fo r a small 
pumping pla n t se rv ing as a tile out
let is shown in figu re 1. The til e main 
d ischarges into an enclosed sump, 
which must be of ad equate size to 
prevent the pum p from st ar t ing and 
sto pp ing too fr eque ntly during m od
erate rates of til e flow. 

The p um p li ft s the wate r fr om the 
sum p to a ditch , lake, stream or other 

Cu r tis L . Larson is associate professor D e 
p artmen t of Agricu ltural Engin eering. • 
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Fig.!. Suggested design for a pumping plant serving as a lile outlet. 
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free outlet, usually a di stance of 4 to 
10 feet. Because of its large capacity 
for low lifts, the p ropeller-type pump 
is ideally suited for drainage pump
ing. Furthermore, it is self -p rimi ng, 
low in cost , and easy to maintain. 

Those farmers who have purchased 
pumps of ade quate size f rom experi
enced pump manufacturers hav e had 
ve ry few pump probl em s. Although 
a drainage pump normally ope rat es 
on ly a few m inutes at a time, it must 
be capable of operat ing non-stop for 
se ve ral day s. Thus it doesn 't pay to 
take a ch ance on a second-ha nd or a 
" home-made" pump, which is of un
known capacity and apt to break 
down when need ed the mo st. 

Being su ite d to autom atic opera
ti on , ele ct r ic motors a re used to drive 
the pump whe rever pos sible . Vert i
cal- sh aft mo tors con nec ted directl y to 
the pump (see figure 1) , h ave proved 
to be the m ost trouble- fr ee and effi
cien t type of driving un it. In most 
of the pumping pl ants ins pe cted in 
the survey a single phase motor of 5 
ho rsepow er or less was used. 

A float , float rod, and float switch 
are most commonly used to st art and 
stop the pump autom at ically. Care 
m ust be t ake n with a floa t to avoid 
st ick ing, bi nd ing, or leaking. Dual 
elect rode controls suspended in the 
st illing cham be r have also been used 
w ith goo d results. 

Most of the enclosed sum ps are 
ro und and are m ad e of concrete sil o 
staves laid up w ithout mor ta r . A 
floor is not necessa ry ex cept in quick
sand or peat . To reduce the depth to 
the foo ti ng, a shor t sec t ion of 36-inch 
diam eter pipe ca n be su n k somewhere 
within the m ain sum p to serve as a 
sucti on area for the pump. 

Du e to wet condi t ions , quicksand, 
or wrong p rocedures, a fe w owne rs 
have had t rouble getting the sump 
built. With round sumps, ca re must 
be taken in setting the st aves and 
backfilling must be done uniformly 
to keep the su mp per fectly round . 
Where these p recaution s were t aken 
during cons t ructio n , there have been 
no fa ilures of silo st ave sumps . 

Square sumps of concrete or con
cre te block can be used if heavily re
inforced or b raced . How ev er , a round 
sump is generally cheaper to build. 
Open sumps are occas ionall y used, 
pa rticularly where a large storage 
area is n eed ed . The pump is mounted 
ei t her on poles ove r the open sump 
or in a small enclosed sump alongside . 

(Continued on pa ge 11) 
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Bacteria 'Growth Temperatures'� 
Affect Food Preservation� 

J. J. JEZESKI 

To MOST EVERYONE , the word 
"bacteria" is associated with dis

ease. However, there are many spe
cies of bacteria which do not cause 
disease yet still are important be
cause they can grow in foods and 
cause deteriorati on . Som e of the de
fects caused by bacteria include off
odors an d flavors, discolorations, and 
the appearance of slime. 

What are bact eria? Commonly they 
are r eferred to as "bugs". Actually 
they are li ttle plants-so tiny that it 
takes approximately 15,000 to 25,000 
of them laid end to end to cover an 
inch. They do not have roots, stems, 
le aves, or a green color but are clas
sified as plants because of t he way 
they grow, the way in which they 
take up food, and the way they multi
ply. 

Being so small, why are they so 
important? The answer is because of 
the peculiar way they grow. Bacteria 
grow extremely rapidly-so fast that 
there will be thousands of progeny 
from a sin gle cell held under ideal 
conditions for a few hours. 

Bacteria generally reproduce by a 
process known as "b in ary fission ." 
That is, each cell divides to form two 
individual cells. Starting with one 
cell, it divides into two, the two di
vide into four, the fou r into eight, and 
so on and on. Actual percentage in
creases in numbers a re not huge at 
every cell division. But this doubling 
in numbers doesn't t ake a year, a 
month, or a day; it occurs in the space 
of only a few minutes--eommonly 20 
to 30 under optimum conditions of 
temperature and other factors . This 
t im e per iod is generally known as the 
"generation time." 

Factors Influencing Growth 

Some of the factors that influence 
the growth of bacteria and the rate 
at which they multiply are tempera
ture, moisture, and the nutrients or 
food supply available. In many types 
of raw food materials (such as milk 
or cream, meat, fish, fruits, and veg
etables) and processed or cooked 

J. J. Jezeski is associate professor, Depart
ment 01 Dairy Husbandry. 
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foods (such as bottled cream and 
milk, cooked fish, meat, custards, 
cream pies, stews, soups, and a vari
ety of home-prepared dishes), there 
are always ample amounts of nutri
ents and moisture to permit good 
growth of b acteria. Consequently, 
the only factor we can control to limit 
bacterial growth is temperature. 

Perishable foods must be kept cool 
to preserve them, and even when 
kept cold (not frozen ) they will keep 
only for a limited time. Why does 
refrigerati on r esult in preservation 
of foods? What are the important con
siderat ions in p reven ting deter iora
tion in perishabl e foods? 

Effectof Ter.nperature 

To show the influence of tempera
ture on the growth of bacteria, let's 
assume they are under ideal condi
tions for growth.We ca n then make 
some calculations on how changes in 
incubation temperature affect the fi
nal populations after 8 hours. (See 

table 1.) At 95° F., the generation 
time of many common bacteria is 
about one-half hour. In other words, 
it takes a half-hour for one cell to 
divide into two, or for the population 
to double. Consequently, after 8 
hours at 95° F. there would be 16 gen
erations. Or, for every cell present at 
the beginning, there would be ap
proximately 65,000 at the end of 8 
hours. 

If the temperature is decreased to 
77° F., the generat ion t im e is in
creased t o 1 hour. Under these con
ditions, things have cooled off a little 
bit and the bacteria grow somewhat 
more slowly. For every cell at the be
ginning, 8 hours (or 8 generations) 
later there are 256. We've decreased 
the temperature by 18° F .-and in
stead of 65,000 bacteria for each cell 
originally present, there are 256. 

If the incubation temperature is 
decreased another 18° F ., down to 59° 
F., the generation time is lengthened 

to 2 hours. For every cell present at 
the beginning, there are only 16 at the 
end of 8 hours. There have been only 
4 generations in 8 hours at 59° F ., 
whereas there were 16 generations at 
95° F. 

Decreasing the temperature to 50° 
F . results in a generation time of 4 
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hours. Now there are only 4 cells af  Table 2. Development 01 a pure culture 01 bacteria in sterile skim milk' 

ter 8 hours for everyone originally 
Temperature Generation Original Popula tionpresent, since there was time only for time population after 8 hours 

two generations at this low tempera 35 ' F. 40 hrs, 10,000 11,500 
ture. This is a striking example of 
how temperature affects bacterial 
growth and how important it is to 
cool all perishable foods quickly and 
to low temperatures. 

Laboratory Experiment Verifies� 
Calculations� 

In an actual laboratory experiment 
utilizin g a pure culture of bacteria 
growing in skim milk (table 2), our 
results agreed very clos ely with those 
presen ted abo ve. The effect of in
cubation temperatures in the range 
of 35° F. to 80° F. was tested on the 
rate of growth dur ing an 8-hour in
cubation period. Very little growth 
ocu rred at 35° F. The generation time 
was about 40 hours, because the or
iginal population of about 10,000 bac
teria per milliliter in creased to 11,500. 
When the temperature was increased 

Table 1. Calculated population increases 01 

bacteria at selected temperatures 

Tempera ture and Generation time 

Storage time 95° F. 77° F. 59' F. 50' F. 
in hour s 0.5 hr . 1.0 hr. 2.0 hrs. 4.0 hrs. 

0 .0 1 1 1 
0 .5 2 
1.0 4 
1.5 8 
2.0 . 16 4 2 
2.5 32 
3.0 64 
3 .5 128 
4.0 256 16 2 
4.5 512 
5.0 1,024 32 
5.5 2,048 
6.0 4.096 64 
6.5 8,192 
7 .0 16,384 128 
7.5 32 ,768 
8 .0 65,536 256 16 4 

PUMPING PLANTS� 
(Con tinu ed f rom page 9) 

A large pe rcentage of the 76 pum p
ing plants inspected in the survey 
were of ad equat e capacity and were 
w or k ing sat isfactor ily , How ever, 
some were too small , poorly con
st r ucted, or had a pump unsuited t o 
the job. In a few cases , the pump and 
motor size coul d have been reduced 
by diverting or by-passing part of 
the surface w ater. Most of these short
coming s could have been avoided by 
making us e of the technical assist
ance that is available f rom soil con
servat ion engineers, te chnicians, and 
contractors. 
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40' 12 
50 ' 4 
60' 2 
70 ' 1 
80 ' 0 .5 

, Pure culture 01 A. Aerogenes: data 01 V. W. 

to 40° F., the generation time became 
12 hours and final population of 16,
000 per milliliter resulted . 

On increasing the temperature to 
50° F. , the final population of 40,000 
indicated t he generat ion time w as 4 
hours. At 60° F., a 2-hour generation 
time resulted in a final population of 
160,000 per ml. At 70° F. , a genera
tion time of 1 hour produced a popu
lation of 2,500 ,000 bacteria per ml.; 
at 80° F . the final population was 
630,000,000 per ml. with a half-hour 
generation time. These data show the 
actual response t o temperature of an 
organism commonly associated with 
spoilage defects in milk, cr eam , and 
cottage cheese. 

Not How Much Temperature� 
Drop But Where on Scale� 

Some of these results show how the 
generation time varies as the tem
perature changes. Starting at 80° F ., 
reducing the temperature doesn't in
crease the generation time signifi
cantly unt il the temperature drops 
below 70° F. Consequently, such a 
tempera tu re change does not accom
plish anything fo r food preservation 
because the growth of bacteria is not 
inhibited m uch. 

The important effects become evi
d ent below 70° F ., with the ver y im -

Installation and Operating Costs 

Data on cost of installation were 
ob t a ined for 56 pumping plants. Ini
tial costs were found to vary widely 
with the size of the area dr ained. The 
"area drained" r ef ers to the area from 
which water is coll ect ed, which m ay 
be larger than the area benefited if 
surface water has to be pumped. Ini
tial costs increase with the area 
drained but not in direct proportion, 
Thus, on a per acre basis, a pumping 
plant for a large area is cheaper to 
build than a small one. 

Approx imate costs of inst all at ion 
for various areas, based on the 1958 
survey, are given in table 1. To allow 
fo r increased costs and other vari

10,000 15,800 
10,000 40,000 
10,000 160,000 
10,000 1,500,000 
10,000 630,000,000 

Greene and J. J. Jeze.ki. 

portant ones taking place below 50° 
F . For instance, if the temperature 
is decreased from 70° F. to 60° F., 
about I-hour increase in generation 
time results. But, if the temperature 
is decreased from 50° F . to 40° F., the 
generation time increases from about 
4 to 12 hours. In other words, genera
tion time was increased 8 hours by 
a similar 10° drop in temperature, 
but what counted was the part of the 
temperature scale in which the re
duction took place. The lower the 
temperature, the greater the effect on 
the growth of bacteria. 

Whether we are talking about raw 
milk in the cooler in the m ilk house, 
market milk, cottage cheese, custard, 
cream pie, or left-overs from a meal 
in the household refrigerator, the 
sam e principles apply. The greatest 
effect from refrigeration is not at the 
warmer temperatures but at the cold
er temperatures just above fr eezing. 
Therefore, it must be emphasized that 
for lower bacterial counts in r aw milk 
delivered to the dairy processing 
plan t, for maximum shelf life of fin
ished dairy products an d all fresh 
and pre-packaged perishable food
stuffs, it is necessary to cool prompt
ly, r apidly and completely. It is go
ing just the fe w de grees lower that 
is so important. 

ables, the actual costs obtained in 
the su r vey were increased by 25 per
cent. Values in the table ar e suitable 
fo r preliminary estimates. For a par
ticular ins t allation , of course, the fi -

Table 1. Approximate costs 01 insiallation lor 
pumping planls serving as tile outlets 

A cres Cost 01 Acres Cost 01 
drained ins ta lla tion dra ine d installation 

10 s 630 100 $1.620 
20 850 125 1,750 
30 1,020 150 1.850 
40 U50 175 1,920 
50 1.250 200 1,970 
60 1,330 250 2,030 
80 1,490 300 2,080 

nal cost may run considerabl y more 
or less. 

(Con ti n ued on page 17) 
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eral applicat ion. Moreover , even 
when two different crops are beingUsing Meteorological Data •In 
considered, the ca lc ulation method 
gives equally valid results. This is ac
complished by taking the rootingCalculating Soil Water Losses 
depths into account and, therefore, 

DONALD G. BAKER 

Two P ROCESSES remove valuable 
plant-available water from the 

soil. One is transpiration in which 
water with in the plant (originally 
ob t ained from soil water) is lost to 
the air from the plan t surface. Evapo
ra t ion of water from the soil surface 
is the other. Since both processes are 
in volved , the coined term evapo
transpiration is now us ed to d escribe 
losses of plan t-available soil wate r. 
The sing le term is quit e suitable since 
both eva porat ion and transpiration 
are fundamentally dependent on one 
factor, weather . 

Effect of Sun and Wind 

Both the sun and the w ind hel p 
cause soil water losses. The sun pro
vides the energy necessary for bo th 
pla nt growth processes and evapora
tion; it is als o the driving force that 
p roduces weather. Therefore, evapo
t ranspir ation is greater and m ore w a
ter is required for proper pl an t 
growth in areas where sunsh ine inten
sity is hi gh . It is also greater in the 
summer months, when the sun is 
more d irectly overhead and days are 
longer. 

The wi nd creates air movem ent 
which in creases evapo-transpiration 
losses. The temperature and humidity 
of the air are also important. 

Ev apo-transpir at ion losses do not 
var y greatly among Minnesota's ma
jor agr icultural crops. Differences 
that do occur are essent iall y a matter 
of different root ing depths, which may 
be t aken into account in the calcula
tion method used. 

Four methods can be used to de
termine evapo-transpiration losses , 
b ut three of them involve elaborate 
gauging and instrumentatio n sys tem s. 
For the p resent at least, they are too 
laborious and time-consuming for an y 
rapid estimation. 

Calculation Method 

The fourth m ethod is based upon 
the extensive cooperative weather
observer network established by the 
U. S. Weather Bureau. By applying 

Donald G. Baker is a n instru ctor in the De 
pcrrtment of So ils . 

certain meteorological data from 
weather-observing st a t ions through
out the state, we can make reasonable 
estimates of the water losses. 

Quite extensive comparisons have 
been made between actual field mois
ture m easurements and calcu lated 
evapo-transpiration losses. Calcula
tions were based entirely on data 
from weather-observing stations, lo 
cated within the same county where 
possible. (See table 1.) 

Discrepancies between measured 
and calculated losses are not due to 
a fa ult in the method . The differences 
are due to a weather-observing net
work of insufficient density. Summer 
show ers , for example, may be very 
spotty; the distance of a mile or less 
may mean the diff erence between 
rain and no rain. Consequen tl y , when 
the calculated r esults are applied to a 
field not directly at the site of the 
weather-observ ing station, there is a 
possib ility that it has rained at one 
place but not the other. 

Reliable Results 

Unfortunatel y, there are still some 
counties in Minnesota which have no 
w eather obs er ver. Nevertheless, the 
accuracy obtained indicates that this 
method is quite reliable, even for gen

the vo lu me of soi l available for wa
ter extraction . 

Other Applications 

In addition to ca lculating moistu re 
lost from the soil during the crop 
season, this method could be useful 
in est im ati ng two other things: 

1. The moisture remaining within 
the soil . This ca n be estimated by a 
simple bookkeeping procedure, thus 
offer ing a relatively easy method for 
a statewide soil m oist ure survey. It 
could eliminate the long work of ac 
tually sampling the soil. Very often 
by the ti me such sa mpling is com
pl eted , the information is ou t of d ate. 

2. The water supply and balance 
within the state. Table 2 is an exam
ple of calculations for st atio ns in th e 
fou r corners of the st ate. Several 
things of importance are eviden t from 
table 2. 

Note first the total precipit ation 
that fa ll s during the growing sea son . 
The large amount is important to 
Minneso t a agriculture. Note al so the 
am ount of water used by the veget a
ti on ("annual evapo-transpiration" ); 
at Hallock, in Kittson County, it al
mo st equals the total precipitation. 
K eep in m ind, however, that less wa
ter will be cons umed if crops are 
planted late in the spring, or har

(C on t in ued on p a ge 17) 

Table 1. Comparison of measured and calculated e v a p o-transp ira tion lo sses of two crops. 
1955 and 1956 

Loca tion So il ty pe 

Dakota County ..... .................~Wau k egan silt loam� 
Dakota Cou n ty .................Waukegan si lt loam� 
Sibley County ......... .... ...... .....Nicollet cla y loam� 
Sibley County ........ .........Nicollet clay loam� 
Sib ley County ...... ............Nico llet clay loa m� 
La Crosse, Wisconsin ............Faye tte silt loa m� 
La Crosse , Wisconsin. ....... Fayell e silt loam� 

Measured Ca lcu la ted 
Crop Period loss loss 

(inches) (inches) 
Peas 6/ 22-7 / 26 6 .85 6.57 
Corn 6/20-8 /16 11.10 10.69 
Cor n 7/5 - 8/1 3 5.94 6.38 
Pea s 6/25 7/28 4.84 5.55 
Corn 7/ 29- 9/ 24 7.28 7.68 
Corn 5/25-10/ 2 16.73 16.98 
Corn 5119-1 0/3 18.58 19.46 

Table 2. A v e ra g e measured precipitation received. and a verage calculated 
lo ss. a t fou r Minnesola w eather-observing stations. 1926-55 

Grand Marais 
(La ke County) 

Annual p recipitation 27089 
Growing season precipitcticn" ... 2001 7 
Annual evapo-tran spiration 20.40 
Surplust 7.49 
Annual potential 

evapo-transpiration; 20.50 

W ea th er-ob ser ving station 

Hallock Pipestone 
(Kill so n County ) (Pipeston e County ) 

(Inches) 
19.76 24.66 
16.40 20.28 
19.70 23.50 
0.06 1.16 

22.30 24.40 

w a le r use a nd 

Wi nona� 
(Win ona Count y )� 

30.56 
23.92 
25.40 

5.16 

26.40 

* Considered a s that period when average month ly temperature is 40° F, or mo re .� 
t Subject to r unoff, groundwater additions, or both.� 
:t Amount of water that veqetation w oul d use if soil w ater is always in sufficient supply 0� 
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Root Knot-A Nematode� 
Disease of Plants� 

DONALD P. TAYLOR 

The typ e of root knot nematodes ca using 
these heavy galls on a Jerusalem cherry 
ca n 't ev er-winter in Minnesota. except in 
greenhouses. The on e species that can over
w inter p ro:luces tiny galls easily overlooked 
on the root sys tems of carrot. strawberry. and 
other plants. 

ROOT KNOT is on e of the oldest 
known dis eases of plants caused 

by nematodes. Growers and research 
workers alike have recognized it for 
many yea rs by the presence of con
spicuous galls or "knots" on infected 
roo ts. Gall s may be either small and 
n um ero us or very large and fu sed . 

The disease cycle starts in the soil 
when a sm all , immature root knot 
nem at ode, less than 1150 inch long, is 
attr acted to a root of a host plan t . 
P en etration of the root occurs rapid
ly , and within 48 hours a slight swell 
in g is observed at the invasion site. 
T he young ne matode migrates within 
th e root to the conductive tissues. 
Root cells near the nem atode's he ad 
are st imulated to grow abnormally by 
the action of the nematode's digest ive 
enzymes. 

Th is worm-li ke animal, feeding ex 
clusively on the enlarged cells, grows 
rapidly, becoming first sausage
shaped and finally spherical. By t his 
time it has grown to such an ext en t 
th at its posterior end r eaches the root 
sur face, where a mass of 300-600 eggs 
is laid. T he cycle is completed when 
young nematodes hatch from the eggs, 
then migrate into the soil where they 
can infect other plants. 

Like other animals. nematodes can
not produce th eir own food and must 
obtain it from other animals or plants. 
Plant parasitic nematodes obtain it 
from cells of the plant root. Loss of 
food materials t o parasitic nematodes 
weakens the plan t , causing above 
ground symptoms of starvation, i.e., 
stun t ing, reduced vigor, decreased 
yi eld , and chlorosis (yellowing). In 

Dona ld P. Taylor is an ins tructor in the De 
partment of Pla n t Pa thology a nd Bota ny . 
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addition to loss of food, nematodes af
fect plants by disorganizing the ana
tomy of root conductive t issues, thus 
interfering with mineral and water 
movement from roots to leaves. 
There fore, tops of root knot-infected 
plants often have symptoms of miner
al deficiencies and may wilt more 
readily than health y plants. 

Nem atode feeding wounds may 
serve as aven ues of a t tack for soil
borne bacteria, fungi, and viruses . 
Many diseases ca used by these organ
isms become more severe when the 
plants are also attacked by root knot 
nematodes. T his effect may cause 
more damage than direct feeding in
jury. In som e varieties of crop plants, 
root knot nematodes are also known 
to break resistance to a fungus dis
ease. Thus, a resistant variety can 
grow in a field infested with the fun
gu s alone; however, in a field contain
ing both the fungus and root knot 
nematodes, the crop becomes su scep
tible and dies. 

Although once believed to be on ly 
a problem in warmer climates and in 
greenhouses, root knot h as recently 
be en shown to cause losses in Minne
sota fields and gardens. Root knot 
nematodes comprise a group of about 
eight closely related sp ecies or vari
eties, most of which cannot su rvive 
low t emperatures of Minnesota win
ters. However, at least one sp ecies
the northern root knot nematode
can and does overwinter here. Thus 
far it has been obs erved to cause 
losses on ca r rot , parsnip, sugar beet, 
st rawber ry , and several ornamental 
plants. This species produces sm all 
galls and in light infections can be 
eas ily overlooked unless the roo t sys
tem is examined carefully. 

It is very important to know if root 
knot is present in a field or garden, 
because root knot nematodes can at
ta ck and cause damage to several 
hundred different plants. Since so 
many plants are susceptible, it is very 
d ifficult to er ad icate these ne matodes 
once they are present. 

How can root knot be controlled? 
There is no easy, in expensive, fool
proof method, but several alternatives 
ex ist . Ch em ical soil treatment (soil 
fumigation ) with materials toxic to 

nematodes (nematocides) is on e of the 
most widely used methods. It giv es 
the most satisfactory control under a 
wide range of soil, weather, an d crop 
conditions. Most of the m ateri als used 
- such as methyl bromide, chloropic
rin, ethylene dibrom ide, and dichloro
propenes-are toxic to plants and 
must be applied to the soil at least 2 
weeks before planting to allow t ime 
for the toxic gases to leave the soil. 
Some of the newer m ater ials, such as 
dibromochloropropane, are not toxic 
to many crops and will k ill nem atodes 
feeding on actively growing pl ants. 

Often. on high-value crops. the ef
fects of roo t kno t can be overcome by 
heavy fertil izer applications and sup
plemental irrigat ion . Unfor t unately, 
the nem atodes increase rapidly in 
numbers under these condi tions, and 
after a few years there are so m an y 
nem atod es present that this m ethod 
will no longer overcome the effects 
of root knot. 

Root knot ca n be contro lled also by 
using crops in the rotation that are 
not ho sts. However , caution m ust be 
used to be certain that the pla nts are 
not hosts and that nem at ode-suscept i
ble weeds are eradica ted. 

Use of resistant varieties would 
control roo t knot nematodes; howev
er, little effort h as gone into b reeding 
crops for nematode resistance. As a 
result only a few nematode-resistan t 
varieties are known, none of wh ich 
ca n be used in Minnesota. Neverthe
less this method of control offers 
much promise in the future. 

Whether in the field. garden, or 
green house root knot should always 
be controlled. If this di sease is al
lowed to p roceed unchecked, crops 
ca n be completly r uined . To avoid a 
roo t knot proble m , purchase only 
plants free of this nematode. Second
ly, when nem atod e-fr ee plants are ob
tained t he y should be plan ted in land 
free from root knot nem atodes or in 
soil treated to k ill t hose already pres
en t . If t hese two m easu res were al
ways followed, root knot wo ul d nev er 
be a problem. It is only th rough fa il
u re to obtain nematode-free pl an ts or 
fa ilure t o treat infested soil that thi s 
nem atode disease becomes a serious 
pro ble m in Minnesota. 

13 



14 

depending on the chemical make-up 
of the soil and degree of contact beAre Minnesota Waters Suitable 
tween the water and the soil. Thus 
surface waters such as lakes, ponds, 
streams, and runoff from fresh ly fall 
en rains-waters that have ha d re la

for Irrigation? 
tively little contact with the soil E. R. ALLRED.R. A. YOUNG, and D. H. PETERSEN 

W ITH THE STEADY INCREASE 
in interest in irrigation in Min

nesota, problems of w ater supply fre
quently arise. These may be con
cerned with getting enough water at 
a re asonable cost, obtaining a legal 
r ight to us e the water, or determin
ing whe the r the water is of suitable 
quality. Here we will discuss only 
the problem of water quality, as it 
pertains to irrigation uses. 

Is water from on e sou rce better 
for irrigation than that from another? 
Many who hold such a theory are sin
cere in their op inions that crops grow 
better when irrigated with water 
from a pond or lake, r ather than from 
a st r eam or well. While it may be 
true that some lake or pond waters 
a re of a sli ghtl y higher temperature 
than well water, this alone has not 
prove d to be important for field
grown crops. Nor, as is f requently 
supposed , do lake or pond waters con
tain benefici al amounts of algae and 
other organic substances t o be pre
fe r r ed ov er well water . 

What Is a Good Quality� 
Irrigation Water?� 

To be of acceptable quali ty, irr iga
ti on water should not adversely affect 
crop growth , impair crop quality, or 
damage the soil. This de pends on the 
impurities in the water, usually car
ried in solut ion but in some cases car
r ied in suspension. 

In general, those carried in suspen
sion- such as silt or sm all particles 
of organic matter-do not seriously 
affect the quality of irrigation water 
in Minnesota. Such suspended materi
als may, in severe cases, become a 
nuisance by temporarily clogging 
sm all nozzles, intake screens, and the 
like, but usually don't occur in suffi 
cient amounts to be of major concern. 

Of greater importance is the 
amount and nature of the salt con
st ituen ts carried in solution. Those 
which ap pear to be most important to 
irrigation water quality are: (1) total 
concentration of soluble salts, (2) re
lative proportion of sodium to other 

E. R. Allred is associate professor, Depart. 
ment of Agricultural En g in ee ring. R. A. Young 
and D. H. Pe tersen are graduate s tu de n ts in 
Agricultural Engineering. 

salts, and (3) concentration of boron . 
High sodium concentrations cause se
vere damage to plant growth and are 
most objectionable. 

Boron is found in practically all 
natural waters, in concentrations 
varying from a trace to several parts 
per million. Though ess ential to pla nt 
growth, it is ex t r em ely toxic when 
present at concentrations only slight
ly above the optimum. The amount 
of boron in an irrigation water is thus 
an important fa ctor in quality st udies. 

Allow able upper l imits of each of 
the above conditions vary with the 
type of crop, cl im at ic conditions, and 
type and drainability of the soil. In 
general , for av erage Minnesota con
ditions, water should be considered 

of questionable quality for irrigation 
if (a) the total concentration of solu
ble salts exceeds 2,000 parts per mil
lion (p .p .m .), (b) 70 percent or m ore 
of the total concentration is ex
changeable sodium, or (c) the boron 
content exceeds 3 p .p .m . 

Quality of Surface Waters 

Mo isture falling as precipitation is 
relatively free of dissolved salts. But 
on striking the ground it immediately 
picks up such impurities-the amount 

generally are of good quality for ir
rigation . Only when a stream or lake 
is fed from springs, or other ground
water flow, does it s mineral and sa lt 
content increase appreciably. 

As part of a re cent study at the 
Minnesota Agricultural Experiment 
Station, we obtained samples from 
su r face water sou rces of all types. 
These were taken at approximately 
150 selected sites, widely scattered 
throughout the state. Sodium and 
boron concentrations were found to 
be low in all samples. Total conc en 
trations of salt ranged f rom a t r ace 
to 1,600 p .p.m., but all were accep
table for irrigation purposes. Inter
estingly, the two samples containing 
the highest concentration of total 
sa lts were taken from t he Mustinka 

Fig. 1. Chemical analysis is 
advisable here be fore using 
groundwater supplies for irr i
gation: A. (dark lined area) 
from shallow weHs; B. (ligh t 
shaded a rea) from deep w eHs. 

River-one in southern Grant Coun
ty and the other near Wheaton, in 
Traverse County. From our results 
it would appear that quality is not a 
problem in Minnesota when surface 
waters are used for irrigation. 

Quality of Groundwater Supplies 

Many years may elapse between the 
time water falls as precipitation and 
when it is pumped from a well as 
groundwater. In that time it may 

(Continued on page 17) 
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that. This featu re of T .G.E. is im
por tant and he lps to d ist inguish itDiseases of the Stomach and 

Intestine of Swine� 
H. C. H. KERNKAMP 

DISEASES AND DISORDERS of 
the stomach and intestines rep re

sent a large proportion of swine ail
ments. Som e are comparatively mild 
and do not disrup t growth and deve l
opment; others may even ca use death. 

One promine nt sig n of these disor
de rs is diarrhea and scours. The color 
of a stool- wh it e, gray, yellow, green, 
bloody , or an ad mixture of these
som et imes helps t o establ ish the ca use 
and n ature of the disease. Vomiting 
is another symptom. Cons istency an d 
color of the vo mitus often helps in 
th e diagnosis. 

Oth er symptoms include interm it 
tent abdominal cramps, dis te ntion of 
th e ab do me n, partial to complete loss 
of appetite, and increased desi re for 
water. Fever accompanies some of 
these d iseases, is present only at cer
tain stages in others, and in still 
others may not even be involved . 

There are also other factors that 
he lp us di stinguish between th ese 
di sea ses. The p ig's environment-eat
ing, slee p ing, drin king, exercising fa
cilities, etc .-may contribute to the 
di sease 's developmen t and progress. 
Age m ust also be considered, ev en 
thoug h no iron- cl ad rule sa ys that 
some di se ases m ust occur within cer
tain age limits. Also im portant in un
derstanding these d iseases are n um
ber of pigs in the pen, number sick, 
and how long the sickness has been 
presen t. Cond iti ons respons ible for 
some of the se disorders m ay be so 
much alike an d symptoms so sim il ar 
that di sti nguishi ng between them of
ten becom es d ifficult. 

Di fferences between th e diseases of 
th e d igestive organs depend largely 
upon their cause. Determin ing these 
makes treatment, p revention, and 
control easier. For the m ost part, 
causes fa ll in four ge ne ral categories : 

1. In fect ious agen ts- incl ud ing bac
te ria , viruses, protozoa , and para
sites. These are the most common 
causes. 

2. Nutritional deficiencies. 

3. Chem ical poisons. 

4. Un k nown. 

H. C. H. Kern kamp, D.V.M., is a p rofessor in 
the Divis ion of Ve terinary Pathology and Pn ro 
s ito logy. Colleg e of Vet erinary Medic ine . 
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Baby Pig Diarrhea and� 
Baby Pig Scours� 

First and principal sign of t ro uble 
in baby p ig diarrhea and bab y pig 
scou rs is passage of gray to ye llow
colored , soft or watery feces. The pi gs 
become very thin and weak w it hin 
24 to 36 ho urs; if left unattended, 
they will d ie withi n 3 to 4 days. Usu
ally all pigs in the li tter are affecte d, 
showing sy mptoms as early as 8 to 
10 hou rs af ter birth and some even 
as early as 1 hour after b ir th. The 
specific ca use of th is disease is not 
known. However, it is reported that 
oxytetracycline ad m inistered to t he 
sow has a very ben eficial effect up on 
the pigs getting her m ilk. 

Colibacillos is 

In many respects , colibacillosis re
sem bles baby pig scours. But the 
ca use is k nown; it is an orga nism 
that can be isolated from the intes
tines of normal pigs. Apparen tl y 
some "st re ss" factor must be present 
to . "set up" conditions favoring in
jurious activity of the bacteria. Chill
ing, overheating, dampness, and 
metabolic distu rbances m ay be in
volved. P igs se ldo m show sy mptoms 
before 3 or 4 d ays after b ir th and 
then li ve only ab out 10 days m ore. 
Few cases recover wit ho ut t reatment. 

Colibacillosis m ay effec t one, two, 
or three pigs, or eve n an ent ire lit 
ter. Al so, only one li tter m ay be in
volved or it m ay spread to ot hers
depending somewhat on how virulen t 
th e organism is and what prev en tive 
measures are taken. Intramuscular in 
jections of sulfa-methazine or sulfa
thalidine have given good results. In 
some ca ses, two or more doses every 
day are necessary. 

Transmissible Gastroenteri tis 
(T.G.E.) 

Transmissible gastroenteri tis, com 
monly called "T.G .E." , is caused by a 
virus with a special affinity for the 
membrane li ning the stomach and in 
testi nes. It is very contagious . Swine 
of all ag es are affected. Death loss is 
very hi gh in p igs under 10 d ay s old, 
but seldo m occurs in those older than 

fro m some of the other diseases of 
the stomach and intestines. 

Clinical signs in baby p igs are 
diarrhea, white, yellow, or greenish ; 
vomiting; m a rk ed thirst: and dehy
dratio n , wit h loss in we ight and 
death. Age at onset varies between 2 
and 8 days. T .G.E. runs a clinical 
course of 5 to 7 days, but some of the 
ba by pigs may die as early as th e sec
ond day af ter first signs of sickness. 
Usuall y the entire litter is invo lved 
and the disease spreads readily to all 
close-by litters. 

In feeder pigs, older sows, and 
bo ars, sy m ptoms include a profuse 
diarrhea, vomitin g, and reduced ap
pe ti te. Sev erity in olde r swine var ies; 
some become ve ry sick , while in oth
ers the di sease m ay pass unnot iced . 

No treatments ar e known t hat have 
real m er it , especially for baby pi gs. 
P revention and con trol are suggested . 
Sows that hav e had T .G.E. may de 
ve lop some immuni ty, and apparent
ly their colostral milk contains suffi
cient immune substances to protect 
the pigs who obtain it. So it usually 
is advisable to keep sows who have 
recovered to breed them for later lit
ters . 

When an outbreak of T .G.E. occu rs 
and there are unexposed sows in the 
herd due to farrow within 2 or 3 
weeks, remove them to an area away 
from t he d isease. Also, have someone 
not in contact with the sick swine at 
tend them. The vi rus is dest royed by 
com mo n disin fectants; so a thorough 
cl eaning and d isin fection of the dis
ease a rea, and re mo val of the ex
posed swine, gives r easonable assur
ance that the a rea is fr ee of th e in 
fection. 

Edema Disease 

In a high proportion of cases, ede
ma dis ease is one in which abnormal 
amo un ts of flu id (edema) accumulate 
in the walls of the stomach and /or 
the la rge bowel. It occurs chiefly in 
pi gs 6 to 20 years old and in good 
physical cond it ion . It m ay occur a t 
any time, although mo st cases re 
ported in Minnesota occur in late 
spr in g and summ er . 

Thi s disease usually occurs sud
denly and runs its course rapidly. P igs 
that appear normal in every respect 
may be criti cally ill or dead 2 or 3 
hou rs later. Usually it lasts 1 to 2 
days, t ho ug h some p igs m ay live 5 to 
7 days. There is no sure way of pre

(Con ti n ued on p age 19) 
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pl asia) had appeared in the Rose
mount herd , almost eliminati ng one Dairy Cattle Breeding Research 
line. 

CARL M. CLIFTON and CLIFFORDL. WILCOX Selection Work 

Rec ently this project has been re
organized and renewed wit h some
what les s emphasis on inbreeding and 
more emphasis on select ion. Three 
lines are being developed: one Hol
stein line at the Rosemount stat ion , 
one Ho lstein line jointly at Morr is 
and Crookston stat ions , and one 
Guernsey line jointly at the Gran d 
Rap ids and Duluth stations. Each line 
will have at least 100 breeding age 
females . The Dairy Cattle Research 
Branch, Agricultural Research Se r v
ice, U.S. Department of Agriculture, 
is cooperating . 

Obvious ly , it t akes many years fo r 
dairy breeding expe riments. In the 
meantime, various short term studies 
can be made with the same herds. 
On e st udy involves taking se veral 
body measurements at st andard ages 
to evaluate growth. The developing 
mammary glands of heifers have been 
measured and evaluated to determine 
whether this information can be used 
to predict future milk and butterfat 
production . This technique is calle d 
" udder palpation. " 

Another study attacks the probl em 
of the solids-not-fat cont en t of cow's 
m ilk . Minnesota already is testing 
m ore than 700 Guernsey and Holstein 
cows each month. These da ta will be 
used to study effects of hered it ary 
and environmental factors upon the 
production of m ilk solids. Wi th the 
decl ine in emphasis on but terfat , the 
other nutrients in m ilk take on added 
sign ificance. 

Mating Systems 

The University Dairy Departmen t 
is conduct ing another major study. 
This one is in cooperation with the 
State Depar tment of P ublic Welf are 
and the Dairy Cattle Research 
Branch, ARS, US DA. 

Here comparisons of different mat
ing systems well adapted to artificial 
breeding service are being observed. 
The Anoka State Hospital and the 
Stillwater Prison Farm herds are 
comparing linebreeding with out
crossing. The Hast ings and Rochester 
State Hospitals are comparing the use 
of se lected young sires with that of 
"proven" sires. The F arib ault State 
School herd is being used for a study 
of selective mating of ind ividual 
cows to individually selec ted bulls . 
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I T ISN'T EA SY for the dairym an to 
improve the breedi ng of his dairy 

cows. Selection methods for the ani
mal itself or for milk product ion are 
not too predictable . The University, 
USDA, and colleges in the North Cen
tral States, however, are seeking 
cl ues to guide farmers in bet ter selec
tio n. Th is article de als with some of 
the backgrou nd and some of the r e
search car r ied on. 

The average cow, in her li feti m e, 
produces only about 1.3 fem ale herd 
r eplacements. Thus, the dairy man 
mus t keep a high proportion of the 
fem ales to maintain h is herd size. 
Th is m eans that less des ir ab le indi
viduals often rem ain in the herd . 

There's no accurat e way to evalu
ate dairy he ifers before they com e 
into production. This m eans that the 
cow is about 3 years old before she 
ca n be evaluated concr etely . Even 
then , the evaluation is not very ac
curate because, over a period of years, 
variations in environmental condi
tions account for about 75 percent of 
the diff erences amo ng the in di vidual 
cows in the same herd. When herd 
differences are also t aken into ac 
count, the real diffe renc es among sin
gle lact a t ion records m ay be as little 
as 10 percent. 

The dairy bull ca nnot be evaluated 
at all except through the production 
of his fe male ancestors, collateral re 
latives, or dau ghters. In the ca se of 
the latter, the sire is abo ut 6 years 
old when this inform ation becomes 
available . At th is po int only about 
one-t hird of h is usef ul li fe remains. 
Furthermore, this evaluation m ay err 
cons iderably. This is particularly true 
if the progeny-tested sire is to be 
used in a d ifferen t herd or in an ar
tificial insemination service, where 
h is mates are different genetically 
and his progeny perform under dif
ferent environments. 

The normal feedi ng program fo r 
dairy cattle includes seasonal use of 
pasture and other forms of forage, all 
sub ject to variations due to weather, 
soil, climate, and management. This 
makes it extremely difficult to stand
ardize conditions for production rec-
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ords. Various studies indicate that, on 
the average, a single production r ec
ord is 60 to 65 percent related to the 
current herd production level, and 
on ly 35 to 40 percent related to an
other record of the same cow. 

These are fa ct s important to dairy 
cattle breeding programs. Results 
from a small experiment in one area 
may not be applicable to other a reas, 
other b reeds, or even to other herds 
of t he same breed . This makes cle ar 
the value of cooperative research, in 
volving several sta t es working on a 
common probl em . 

Regional Breeding Project 

Ag ricultural experiment stations 
throughout the country are cooperat
ing on regional dairy research pro
jects. Stations in the North Cen t r al 
Region, including Minnesota, a r e con 
centrating on dairy cattle breeding 
problems. This project, st ar ted in 
1947, has these general objectives: 

1. To� develop and improve tech
niques for p red ict ing and m eas
uring the producing ability. 

2.� To investigate inbreeding (clo s
ed line mating), coupled with 
se lection as a means of estab
lish ing improved strains. 

3. To� investigate crossbreeding, 
line crossin g, and other forms of 
outbreeding as means of produc
ing im proved dairy cattle. 

4.� To determine how certain physi
cal and physiological characters, 
especia lly lethal s and other ab
norm alities, are inherited. 

5.� To devel op applied breeding pro
grams with special reference to 
artificia l b reed ing associations , 
using the information obtained 
in t he project. 

Inbreeding 

Minnesota has and is investigating 
inb reeding (objective 2), using the 
Holstein herds at the Rosemount and 
Morris stations and the Guernsey 
herd at the Grand Rapids station. 
These programs involved fairly close 
inbreed ing (half sib matings) in com
paratively small herds. After several 
years outcrosses were needed to cor
rect physica l weaknesses, primarily 
in feet and udders. An inherited re
product ive deficien cy (ovarian hypo



The Willmar and Moose Lake Sta te 
Hospital herds ar e com par ing the use 
of Holstein and Brown Swiss sires on 
Holst ein cows. The Fergus Falls Stat e 
Hosp ital herd is being starte d on a 
long-term linebreeding program . The 
firs t offspring from these project s 
are now com ing in to production . Con
clu sive result s w ill come slowly . 

It is unlikely that an y on e kind of 
cow will fit well into conditions whic h 

are enco unte red in different par ts of 
ou r coun try . We are onl y beginning 
to learn something of the magnitude 
of the interact ions between heredity 
and en vironment. 

The mo st important question of all 
m ay be the efficie ncy of the cow in 
converting fee d en ergy into milk en
ergy. This factor has been given very 
lit tl e at te n tio n in our "ho rsepo wer 
race" for larger and larger lact at ion 

SUITABLE IRRIGATION WATERS� 
(Co n tinu ed from page 14) 

have t raveled a considerable di stance 
through the ear th. Having been in 
contact with the earth fo rmations 
ove r a long period, such groundw ater 
usually contains a relatively hi gh 
concentration of salts. 

The quality of the water from a 
par t icula r well depends upon the 
ch emical make-up of the earth for
m ations th rough which th e water 
flows. Obviously then, to use ground
water as a sou rc e fo r irrigation , we 
must first have a suita ble wate r-be ar
ing geolog ical form ation. Moreover, 
the formatio n m ust not contain ex
cessive amo un ts of soluble salts (so
dium and boron ) known to be det ri
mental to pl ant growth . Even though 
tot al salt cuncentration of the ground
wat er is high , we may find that the 
specific const ituen ts are not harmful 
from the standpoint of ir r igation use. 

Shallow Wells 

Groundwater cond it ions in Minne
sota va ry wi dely becau se of w ide geo
logical var iat ions. In many areas, 
pl entiful supp lies of irrigation water 
can be obt a ine d from shallo w wells . 
Such wat er is usually pumped f rom 
sand or gravel pockets near the sur
face, and ordinarily is of h igh quali
ty . But occasion all y , analysis shows 
obj ectionable concentratio ns of sodi
um in waters taken from shallo w 
wells al ong th e western ed ge of the 
st ate. These condi tions a re us ually lo
calized in nat ure, how ever , an d do 
not occur over w ide areas. 

On the bas is of ap proximate ly 250 
samples t aken from shallo w w ell s at 
w idely sca t tered points through out 
Minnesota, it ap pe ars that p recaution 
is necessary onl y in the area shade d 
in figu re 1A. If you are locat ed w ith
in that area an d wi sh to use water 
from a shallow well for ir r igation , it 
wo uld be advisab le to hav e an an
al ysis made by a comm erci al chem ist. 
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Even w ithin the area, however, many 
shallow wells will be found complete
ly accepta b le for ir ri ga ti on uses. 

Deep Wells 

Judgin g from ou r an alysis of abuot 
750 sa m ples from deep well s through
out th e sta te, w ater quality becom es 
more of a p robl em with deep wells 
than for shallo w w ell s. Howev er , 
waters from deep wells were found 
to be of ob ject ionab le quality only in 
those a reas shade d in figu re lB. P oor 
q ua lity w ater w as not found in all 
deep we lls of th e area, but the num
ber was great eno ug h to justify pre
caution . T he m ost d ifficult conditions 
were noted in Kittson and Ma rshall 
Count ies. But w aters of questionable 
quality-many hi gh in con centrati on 
of total sa lts and sodi um- were found 
through out the en t ire shaded are a. 
Those pl anning t o use ir r igat ion wat
er from deep wells in that area 
should che ck the quality of the w at er 
before proceeding too far. 

SOIL WATER LOSSES� 
(Contin ued fr o m page 12) 

vest ed earl y . The r eason is that only 
evaporation t akes place on fa llow 
land ; t ranspir at ion is eli mi nate d . 

The cal culation s in table 2 a re 
based upon water used by the native 
vegetat ion , whic h has a lon ger grow
ing season than ag ricu lt u ral crops. If 
agricultu ral crops only are consider
ed, the evapo-transpirat ion is r educed 
(by ab out 11h inc he s at H allock, for 
exam ple) with a corresp ondin g in
crease in su rplus water. 

Values given under " ann ual po te n
tial evapo-t r ansp ir a t ion" are the 
amo unt s that most vegetation would 
use under cond it ions of optimum 
moisture supply. Only at Grand Ma
rais is th e precipit a tion di st ributed so 

records. Fortunately, there appears to 
be a h igh correlation between pro
ducti on level and efficiency. How ev
er , once good lev els of production are 
at tained efficie ncy appe ars to take on 
adde d sig n ifica nce. 

The greates t need at this t im e 
seems to be that for basic facts u pon 
which to build b reedi n g programs, 
and our researc h is being pointed 
tow ard this end . 

that pla nts ca n ob tain nearly their 
pot ential growt h, with respect t o wa
ter supp lies. The precarious water 
supply sit uat ion in western Minneso
t a is indicated by the Hallock and 
P ipestone data. 

Summing up, this cal cu lation meth
od based upon m et eorological data 
(a) is quite successful in es t im ating 
so il wate r losses, (b) could be used to 
estim ate the soil moisture conditions, 
and (c) is useful in determining how 
wat er is used. 

PUMPING PLANTS� 
(Contin ued f rom page 11) 

Data on power consumption for a 
number of typical pumping pl ants in 
Southern Minnesot a are gi ven in ta
ble 2. The number of kilowatt hours 
per acre d rained var ied fr om year to 
year with the amo u nt of r ainfall , bu t 
was al so affected somewha t by the 
distribution of rainfall du ring the 
gro wi ng seaso n. 

The cost of the elect r ic pow er de
pends on whe ther or not a separate 
t ransformer and m eter are need ed. 
If so there is a minimum monthly 

Table 2. Annual power consumption for sev
eral pumping plants serving as tile outlets 

Numb er Average A verage 
of KWH pre ci pitation 

Y ea r plants per a cre departure" 

1953 ............ 3 30.1 + 5.15 in . 
1954 .. 4 30.3 + 2.62 
1955 5 20.2 - 5.62 
1956 5 19.5 + 1.50 
1957 .. 5 2\. 2 + 2.75 
1958 .. 5 9.6 - 4.40 

Av erage 2\. 8 + 0.33 

* For per iod April I-August 31, incl usive. 

charge which is not always exceeded . 
In mo st cases, a se parate con nection 
is need ed and the annual power cost 
r uns from $1 to $2 per acre drained . 

Where the pumping pl ant is near 
the farmstead, it can be connected to 
the farmstead tran sfo rmer to take ad
vantage of the lower rates. Annual 
power cos t in then almost always less 
than $1 per acre d rained . 
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good supply of sugar when harvested 
at the mid-dent stage, no rmally we 
get a suitable fermentat ion . Th is is 
al so true of oat s at the early to mid

Minnesota Farmers Are 
dough stages. 

Imm atu re forage grasses and leg
WILLIAMF. HUEG. JR.. and RODNEY A. BRIGGS umes are high in protein but low in 

Making Good Silage 

YOU CAN MAKE good silage year in the earl y to la te dent stages. Sixty
af ter year by following certain th ree percen t scored "Excell en t" or 

w ell -established pr act ices. Many Min "Good." Those samples har vested in 
nesota farmers have proved this, but the immature sta ges resulted in on ly 
others have variable results one year fair or poor silage. 
to the nex t . To find out the reasons With oats silage and oats-and-pea 
for these di fferen ces , the University silage, 67 percent of the sa mples were 
st ar ted in 1956 t o survey the quali ty harvested in the late milk to early 
of silage shown at the annual silage dough stages, as recommended by the 
show held during Farm and Hom e Un iver sity of Minnesota. Sixty-three 
Week. Th is repor t deals wi th the 777 percent of these scored "Excellent" 
sampl es th at we re en tered and scored, or "Goo d ." The ot her third were har
1956 through 1958. vest ed in early milk but allowed to 

Each silage entry w as accompanied wil t. These samples all scored 
by a detailed information blank. Each "Good ." 
sample w as evaluated against the 
scorecard develo ped by the National 
S ilage Evaluation Committee as "Ex
cellen t , Good, Fair, or Poor." Most 
common in the show were corn and 
legume silages . Oats were fairly com
mo n and there were other com bi na

Typical samples 01
tio ns le ss important (table 1). d illerent kinds of 

These samples have shown definite� s ila ge entered lor� 
judg ing in annual�relations hips between quality and sila ge show . 

sp ecific handling and storage practies. 
High-q uality silage is dependent on 
many factors, all of which ca n be con
trolled to some degree by good man
agement. Three major requ iremen ts £ a r C" ..ri� 
for making high-quality silage are:� 

1. Harvest ing fora ges when the n u
In th e legume-grass group, 36 pertriti ve value is h igh . 

cent contained 90-100 percent legume.
2. Controlling amount of oxygen. 

Two-thirds of these samples were har
3. P rovi di ng for proper preserva vested in at early stages of growth. 

tio n . However, only half of them had h ad 
Time of Cutting Important preservatives added. 

H igh- quality corn silage has a h igh 
Are Preservatives Worthwhile? propor tion of grain. Harvesting a t the 

dent stage insures this higher quality. Proper fermentation requires a 
Of the whole-plant corn silage sam good supply of sugars or ferm entable 
ples, 90 percent had been harvest ed carbohydrates. Becau se corn has a 

Ta b le 1. Crops used lor silage. according to numbe r 01 sam ples exhibited. 1956-58 

Crop� 1956 1957 1958 Tolal Percent 

Corn 80 96 117 293 37.7 
Da is ... 36 51 27 114 14.7 

··· · · · .Oats a nd Peas · · · · ... .n 12 15 14 41 5.2 

62.0 

Miscellaneous supplement s" 6 8 20 34 4.4 
~Legu me ..............•.............. ..... 93 82 77 256 33.0� 

Gra ss ......................•.._. 10 2 13 25 3.2� 
Miscellaneoust ...... .............................. 10 2 2 14 1.8� 

38.0 

Tolal ........_...................-......._.......... ...........•..........•....... 247 260 270 777 100.0� 

" Sorg hums, sorghum-soybeans, corn-sorg hum-soybean combinations. e tc .� 
+Sundangra ss , mi llets . etc .� 

the nece ssary carbohydrates, making 
a proper fermentation difficult or im
possible to achieve. Al so, high mo is
ture con te n t increases that difficulty. 
Preservatives provide for som e lee
way in silage operations but do not 
guaran tee good silage. 

Two types of preservatives are 
av ailable, carbo hydrate and chemical 
additives. Of the preservatives used , 
40 percen t were carbohydrates-mo
lasses, ground grain , and whey. The 
other 60 percent were chemical-sodi
um m etabisulphite. Table 2 shows the 
importance of using the preservatives 
in recommended amounts. 

I 

Improper mixing of the chemical 
preservative may result in poo r silage. 
It is ea sier to blend 150 to 250 pound s 
of ground grain, or 60 t o 100 pounds 
of molasses, into a ton of green 
chopped material than to blend in 8 
to 10 pounds of chemicals . 

Silo Has a Dual Function 

The silo is both a processing and 
storage structure. In the processing of 
silage, the si lo serves as a barrier to 
air. Tabl e 3 shows the relation of the 
structure to silage quality. Of the 
sa mples from u prigh t structures, 64 
pe rc ent scored either "Excell en t" or 
"Goo d." Conversely, 58, 68, and 60 
percen t of the samples from the 
t rench , bunker, and stack, respective
ly, were "Fair" or "Poor." 

Conventional upright tower sil os 
were produci ng better silage. Th is 

William F. Hueq, jr.. is Exten sion Aqronomist. 
Rodney A. Briqqs is associate pro fe ssor, Depart
me nt of Agronomy and Plant Ge netics. 
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Table 2. Performance of p reservatives as shown in s ila qe evaluation. 1956-58 

Evaluation 
Total 

Preservative Am ount samples Excellent Good Fair Poor 

Carbohydra tes ........................... ..... .. Recommended� 

Less than 
recommended 

Che mica l ... ....._ ...... . . ......._..... ...._Recomm ended� 

Less than 
recomm end ed 

doe s not indicate that other structures 
cannot produce high-quality silage. 
It indicates instead that more care 
must be taken to reduce exposure to 
ai r . The use of plastic covers in all 
types of st ructu res was effective in 
upgrading silage quality. 

From the evaluat ion of 777 silage 
sa mples of all types at three silage 
sh ows during Farm and Home Week, 
it is cle ar that Minnesota farmers can 
m ake good silage when they give at
ten tion to th e importan t details of 
silage-making . Of the sample st udied , 
14 percent scored "Excellent," 45 per
cen t "Good ," 32 percent "Fair," and 9 

28 8 15 5 0 
(82% ) 

28 3 10 6 
(54% ) 

63 21 20 13 9 
(65%) 

16 0 7 3 6 
(38%) 

percent "P oor ." Silage evaluation 
points out places for improvement 
and emphasizes the relationship be 
tween use of recommended practices 
and high-quality silage. 

Table 3. Types of slIa qe structures. 1956-58 

Evaluation in pe rcent 

Type of silo Number Excellent 
or Good 

Fai r or 
Poor 

Upr ight 
Trench 

534 
75 

64 
42 

36 
58 

Bunker 52 32 68 
Stack _ _ 35 40 60 
Not reporling 81� 

Tota l '._'_."'_'._ 777� 

STOMACH DISEASES OF SWINE� 
(Conti nue d from page 15) 

di eting how many pig s in a herd will 
be affected . 

While mo st of the ti ssue alterations 
that character ize t his disease occur in 
the stomach and intestines, the more 
typical symptoms indicate involve
me n t of the brain and spinal cord . 
A very characteristic symptom is a 
wobbly, incoordinate gait. The pigs 
move for ward in an aimless and con
fuse d m an ner. It is not unusual for 
the pi g t o walk in circles, keeping it 
up for some ti m e. Another symptom 
is so-called "paddli ng"-the p ig li es 
on it s side and makes running mo
tio ns w ith its legs. It is also not un
common to find pigs in a sta te of stu
por, so that they can be moved about, 
roll ed ove r, and p rodde d without re
sisti ng. 

The specific cause of edema dis
ease has no t been determined. Some 
research workers believe it is due to 
a bacteri al agent, but others are not 
so fully convinced . No specific and 
r egu larl y effecti ve treatment has been 
developed that will cu re pigs in the 
more advanced st ages of the di sease. 
On the other h and, some of the sul
fonamide types of m edication have 
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be en reported to be ben eficial in se 
lected cases. 

Swine Dysentery 

Swine dysen tery is an infectious 
disease affecting the digesti ve tract. 
S ince the stools almost always con
tain noticeable amounts of blood, it 
is also called " bloody di arrhea" and 
"bloody scours." It is caused by a 
micro-organism p resen t in large num
bers in the bowels and feces of in 
fected sw ine. 

Dysentery affects sw ine of all ages, 
but it most destructive at the feeder 
pig ag e. Death loss sometimes runs 
60 perc ent or m ore at that age . It is 
less deadly among older swine. Soft 
and semi-liquid stools that contain 
mucus and/or blood is a very prom
inent symptom. This m ay continue 
for a week or more and, in the late 
stage, the feces contain grayish col
or ed, flaky shreds. 

As the disease progresses, the pigs 
lose w eight, their ha ir coat becomes 
shaggy and dry, and their skin dry 
and harsh . Appetite is usually d i-

INSECT COLLECTIONS� 
(Continued from back cover ) 

student to acquire some idea of the 
great diversity of the world's insects 
directly rather than in dir ectl y from 
books. Thus, a collection is also ess en 
tial in training future entomologist s. 

Without these collections, our 
knowledge of the insects, the largest 
part of the animal kingdom, would be 
incomplete. The enormous amount of 
information available concern ing in
sects would be difficult, if not impos
sible, to use. And our attempts at con
trol of pest species would be haphaz
ard, possibly even causing more harm 
than good. 

Such are the practical reasons for 
the m ainten ance of insect collections. 
Howev er , it probably sh ould be re
peated that one of the most important 
reasons for collections is that th ey are 
the source of material for research by 
specialists on the classification of in
sects and their evolution . This pro
vides the foundation on which all of 
our knowledge of insects, their bi
ology, and their distribution rests. 

minished. The disease may last a few 
days or it may last 3 weeks or mo re. 

The m ed ical trea tment of swine 
dy sentery is highly commendable. 
Arsenical preparations, compounde d 
to provide about 10 grains of ele men
tal arsenic to each ga llo n of drink ing 
water, have been very beneficial. But 
it is very important that any prepara
tion containing arsenic in therapeu
tic amounts must not be av ailable to 
the swine for mo re than 5 or 6 da ys, 
because of the arsenic's to xicity. 

Summing Up 

Though symptoms of the d iseases 
affecting the stomach and intestines 
of swine often or similar, there are 
m any other a ilm en ts which must be 
recognized when m aking the diagno
sis and prescribing t reatment. Some 
examples are : hog cholera, swine ery
sipelas, leptospirosis, Salmonellosis, 
" u rem ia-toxem ia," certain of the 
parasitic and protozoan d iseases, and 
some of the nutritional deficiency 
diseases. 

Since it is easy to confuse the di s
eases and disorders affecting these 
organs in swine, consult a veter in 
arian for a specific diagnosis . Early 
recognition and prompt treat men t 
will r educe losses from some of them. 
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Insect Collections Serve� 
Many Purposes in Research� 

EDWIN F. COOK 

I NSECTS are the most numerous of 
all animals in numbers of kinds or 

species. There are at least 800 ,000 
species already known and they are 
still being described at the rate of 
around 6,000 new species each year. 
There are probably 15,000 different 
k inds of ins ects in Minnesota alone. 
It is impossible, therefore, for one 
man to know the identity of more 
than a sm all fraction of the sp eci es 
of insects in th e w orld , let alone know 
anything about their biology . 

Aid Systematic Classification 

In the course of many years of re
search , using insect collections as a 
source of material, en tomologists 
have developed a classification of in
sec ts . T hose who specialize in the 
study of particular groups of insects 
h ave w r itten "keys" that will enable 
ot he r entomologists to ident ify larger 
groups, and ev en identify insects to 
species. Thi s work, despite all the ef
fort that has gone into it, has still 
barely begun. Even when a particular 
specimen has been identified by use 
of a ke y , a direct comparison with 
specimens identified by experts is 
usually necessary. This is because 
many species are distinguishable only 
by charact er isti cs that ar e of a seem
ingly m in or nature and because there 
is a great deal of variation with in 
anyone species. Th is m akes keys only 
useful for making approximate iden
tifica tions. A properly id en ti fied, care
fully organized coll ection of insects 
is essential, then, for even the best 
trained entomologist if he wants to 
identify insects correctly. 

Ed win F. Coo k Is associat e p rofessor. De
partment of Entomology and E conomic 
Zoology. 

Here, t hen, are two uses for insect 
collections, both eminently practical: 
First, for the research necess ary in 
developing an insect classification 
which helps in identification; se cond, 
for the preservation of properly iden 
tified specimens for comparison with 
unknown insects we wish to identify. 

Why we do need proper identica
tion of an insect ? This is becau se ev
ery kind or species of insect, no m at 
ter how little difference is physically 
apparent, has its own particular h ab 
its and b iology, its own capacity for 
causing damage or being useful, and 
it s own geographical di stribution. If 
we do not identify an insect properly, 
we might waste large amounts of 
money attempting to control perfectly 
harmless kinds or cause real damage 
by destroying a us eful sp ecies . 

Aid Control Planning 

As an example here might be cited 
the cas e of mosquitoes . Some of our 
local species bite man and some sp e
cies don't ev er bite. Money spent in 
controlling the non-biting sp ecie s, 
even if they are abundant, is entirely 
wasted. Another example is in the 
case of ladybird beetles. Most of 
these predatory insects that fe ed on 
such pests as ap hids and scale in sects 
are often very ab undant on some 
crops. Occasionall y someone will as 
sume that the ladybirds are feeding 
on crops and will want to spray them. 
This would be the worst kind of folly, 
since the ladybird beetles are busy 
destroying truly harmful insects. 
There is one group of ladybirds, how
ever, that are ser ious pests of agri
cultural crops and these require con
trol measures. 

The value of an insect collection to a university or to the public 
may not be evident to most people. It might be assumed that trained 
entomologists should be able to identify important pest species of 
insects without having to refer to identified specimens for compari
sons. In general this is true. but it is also true that in most instances 
direct comparisons are absolutely necessary before we can properly 
identify an insect. 

P roper identification of insects is 
important for another reason. A vast 
amount of information is available in 
the literature on the biology of in
sects, but this is only available to 
those who know the proper scien t ific 
name of the insect. 

Another reason for insect collec
t ions is that they provide us with r ec
ords of the geographical distribution 
of insects. This may be important in 
the case of imported insect pests. 
S inc e properly p repared specimens in 
insect collections have labels indicat
ing where and when the specimen s 
were coll ected , we can discover what 
geographical area an insect is fr om. 
This helps also if we want to obtain 
parasites and predators to help con
trol the insect. These are to be found 
in the area where the insect is native. 

If we have what seems to be a new 
pest, we m igh t also be able to deter
mine whether it truly is new to the 
area or not . This will have importance 
in th e even t we consider the us e of 
quarantines to keep a pest insect out 
of any given area. It is rather point
less to maintain a quarantine against 
a foreign insect pest if this pest is al
ready well established. This error has 
been made in the past in some states 
owing to a lack of contact between 
those working with collections and 
those working in applied field s of en 
tomology. 

Aid in Training Entomologists 

If a collection is large enough and 
has a varied geographical ori gin , it 
permits a student to become ac
quainted with insects of distant re g
ions as well as local ones. It permit s 
a student to study insects at h is own 
convenience rather than when the in
sects are abundant, and it permits a 
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