
Vol. VI, No.2 University Farm, 51.Paul l February, 1949 

CONFERENCE REPORTS Oil Weed eOlltrol� 
R. S. DUNHAM

\\NOTHI NG REVOLUTIONARY 
this year," was t he comment of a casu al 
spectator at the Nor th Central Weed 
Control Conference as he summed up 
th e three-day m eetings held re cently 
in Springfield, Illinois. If he meant that 
the Conference produced nothing dra
matic enough to make a goo d headline, 
he was quite correct . And yet, som e 
revolutions ar e accomplished slowly 
without th e noise of an explosion . 

Whatever may be the futur e of 2,4-D 
(2,4-dichlor ophenoxyaceti c acid ) and 
related compounds in the weed control 
pr ogram, a lot of serious investigation 
into their possibili ties w as accomplished 
las t year. 

Nor w as the measure of 2,4-D impor
tance confined to scientific research. As 
the r esult of a questionnaire sent to 
Weed and Seed Inspectors by the Min
nesota State Department of Agr icul
ture, Dai ry and Food, it was learned 
that 1,547,529 acres of crops were 
sprayed wi th th is herbicide in Minne
sota last year. Preharvest spraying of 
very w eedy wheat in K ansas made pos

sible a harvest by straight combining 
of several thousand acres that w ou ld 
oth erw ise have been ve ry difficult, if 
n ot impossible, even fo r binder or 
swather . 

In spite of a la rge number of un
answer ed questions, a considerable fund 
of informtaion about 2,4-D has been 
built up and its use is on a practical 
basis. Plant physiologists , as w ell as 
botanists and agronomists, contribu ted 
importantly to the year 's research. 

Pre-emergence Treatments 

If 2,4-D-applied to the soil after the 
crop is planted and before it emerges
were successful in controlling weeds 
without injuring the crop, several prac
tical problem s would be solved. Al
though such pre-emergence treatments 
have been successful in the eastern 
United States, results we re too erratic 
in the north central region to m ake it 
advisable for the Conference to recom 
mend this practice. 

Result s in Illinois, Iadiana, and Iowa 
w er e reasonably successful for this 
t reatment of corn in 1947, and generally 

poor in 1948. An analysis of the envi
ronmental conditions in the two years 
makes some of the reasons apparent. 
In 1947 corn was planted late ; weeds, 
including the la te germinati ng species, 
emerged rapi dly ; 2,4-D was present in 
lethal quanti ties. In 1948 corn was 
planted at the normal date; weeds, es
pecially many grasses, germinated late; 
2,4-D no longer re mained in toxic 
amounts. 

Soil type, temperature, and moisture 
are quite obviously impor tant factors 
in th e success or failure of this practice. 
Some control of the effect of these fac
tors may be possible. Soils can be modi
fied, planting dates are somewhat flex 
ible, and chemists may develop formu
lations that are better adapted for th is 
practice than those now available. 

There are other difficulties brought 
to light this year. The removal of cer
tain broad-leaf weed species by 2,4-D 
has been followed by an increased 
stand of grass weeds. In addition, where 
pre-emergence treatm ent had con
trolled weeds, the growing of corn 
without any cultivation resulted in a 

(Continued on page 14) 



New Roses, 

Chrysanthemums 

Being Introduced 

Dr. Longley examines plants in the Horticulture greenhouse. 

C HRYSANTHEMUMS bl oom lu xuri
antly in Minnesota gardens every fall , 
and roses, too , thrive throughout the 
state, because years of research by plant 
breeders have developed var ieties suited 
to th is clima te. 

Dr. L. E. Longley, assistant professor 
of horticulture at the University of Min
nesota, has been one of the outstanding 
figures in this research. 

Since 1936 he has been in charge of 
the ch rysanthemum project at the Min
nesota Agricultural Ex per im ent Station, 
one of the few state experiment stations 
working with ch rysanthemum breeding. 
During those 12 years he has been re
sponsible for developing more than two 
dozen varieties of chrysanthemums par
ticularly adapted to climates of north
ern states. 

In additi on to his chrysanthemum 
breeding, he has experimented with 
ros es , and this year is announcing four 
new varieties, the first of the Minnesota 
ros es. All of them are of unusual inter
est to rose growers in this area. 

New Roses Named 

At the request and in sistence of his 
associates and Minnesota rosarians, on e 
of the roses has been named the L . E. 
Longley . The others are White Dawn, 
Red Rocket, and Pink Roc ket. 

The L. E. Longley has a large, semi
double, bright red 'flow er . The plant 
blooms almost continuously from the 
middle of J u ne until freezing weather. 
The plant has abundant foliage, is vig
orous, spreadin g, and disea se-r esistan t, 
and has proved very hardy for its type. 

Parents of the L. E. Longley are 
Crimson Glory, hardier than the aver
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ag e hybrid tea rose, and Pink Prin
cess, a subzero hybrid tea. 

White Da wn is a low climber with 
pure white blossoms and abundant 
glossy foliage. When fully open, the 
flow ers resemble ga r deni as. It is just 
as hardy as New Dawn, and is a much 
fr eer and mo re persisten t bloomer. 

Red Ro cket and P ink Rocket are 
single roses. S ince th ey are the shrub 
type, they are best for landscaping ef
fects. Flowers are borne in large clus
ters on vigorous pl ants which have 
abundant disease-resistant foliage. Red 
Rocket has large , deep red, very showy 
blossoms. Pink Rocket is no t as showy 
as Red Rocket but is the first good pink 
in this class. Both varieties bloom per
sistently all summer and are hardy 
enough to come through the winter 
w ell . Pink Roc ket is not quite as hardy 
as Red Rocket. 

Two new garden chrysanthemums are 
also being named this year, bringing 
the total number of Minnesota 'mum 
in troductions to 26. The two new varie
ties are Doc tor Longley (Minn. No . 
46-176-16) an d Moonlight (Minn. No. 
46-271-12) . 

Doctor Longley, the best Minnesota 
chrysanthemum to date, has large Ama
ranth pink to rose-pink, full double 
flowers 2lh to 3 in ches or more in diam
eter . Th e color does not fade in hot 
we ather . This variety is very floriferous, 
blooming early to mid-season and con
tinuing until frost. An upright plant of 
medium height, it is excellent for cut 
flowers be cause it bears its blossoms 
singly on rather long st ems. ,. . ' 

Since Dr. Longley will retire June 30, 
it is especially appropriate that his 
ou tstandi ng garden chrysanthe m um 

should be named by his associates in 
his honor, a tribute to his work as a 
chrysanthemum breeder. 

Moonlight is a white chrysanthemum, 
with th e center pale yellow to ivory. 
Th e plant is upright and bushy, bear
ing large trusses of reflexed flowers 
a bou t the same size as the Doctor Long
ley. Bloom is from m id-s eason to late. 
This variety is good for cutting wh en 
large sprays are desired. 

Although chrysanthemums have long 
be en popular in gardens in the east and 
south, only in recent years have really 
good varieties been available for 
northern regions. The difficulty had 
been that the flowe r bu ds ap peared too 
late to open before freezing weather. 

Hardiness Is Problem 

Among Dr. Longley's probl ems have 
been to develop strains with good color, 
ear ly enough to bloom before heavy 
frost, and hardy enough to withstand 
sev ere winters. 

Wh en th e chrysanthemum breeding 
work was started a t Minnesota, empha
sis was laid on time of bloom . Selec
tions made for introduction were re
stricted to those that would be sure to 
blo om before hard frosts came in th e 
fall. Thus th e earlier varieties for th e 
m ost part wer e selected to bloom be
tween August 15 and October 1. In th e 
last few years, more stress ha s been 
laid on developing hardiness through 
th e use of hardier parents. 

Though developed primarily for 
northern regions, the Minnesota 'mums 
have been gro wn suc cessfully in Ohio , 
at least as far south as Kentucky, and 
in the east in Maine and Massachusetts. 
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Station Announces lrllits tlnd Patatoa . • •� 
W. H. ALDERMAN 

and Staff· 

MINNESOTA fruit growers will 
have five new varieties to add to their 
orchards this ye ar . Announcement has 
been m ade by the University of Min 
ne sota Agr icult u ral Exper im en t Sta 
tion of the introductio n of a new ap
p le, pear , Nank ing cher ry, and two 
ne w plums. 

Breeding and testing of the newly
developed fr uits ha ve be en conducted 
for many years by the Division of 
Hor t icu lt ure, at th e Un iversity 's Fruit 
Breeding Farm near Excelsior. During 
the past ten years, t he breeding pro
gram has ha d the coopera t ion of the 
United Sta tes Department of Agricul
ture, Division of Fr uit and Vegetable 
Crops and Dise ase s. 

The Oriole a pple. 

Apple sauce and pies will benefit 
fr om th e new apple, Oriole (Minn. 
No. 714) . Its flesh is tender, fine
grained, and juicy, and its quality is 
also excellent for eating fresh . The 
flavor is sprightly and aromatic. 

Oriole was developed from a seed 
planted in 1914; the parentage of this 
su mmer apple is unknown. The tree is 
hardy, and although sometimes a li t tl e 
slow to come into fruiting, has a tend
ency to annual cropping. 

Th e fru its a re very large and round
ish, st r iped and splashed with r ed over 
an orange-yell ow ground. This variety 
r ipens fr om four days to a week ea r lie r 
th an Duchess. 

Gold en Spice is the name of th e ne w 
pear (Minn. No.4) , wh ich was grown 
fr om seed of unknown origin pl anted 
in 1914. The tree is vigorous, very 

• Collaborating in the dev elopment of the new 
fruit varie ties were T. S. Weir. a ssociate pro - . 
fes sor, Div ision of Horticulture, and assistant 
superint endent of the Fruit Breeding Farm; 
W. G. Brierley, professor, Division of Horticul
ture; A. N. Wilcox and J. D. Winter, associate 
prof essor s , Division of Horticulture : and Ken
neth Hanson , agent. U . S. Department of Agri
culture . 
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hardy, an d very productive. Th e small 
fru its ripen in mid-September . 

These pe ars are a ttractively colored 
a clear, r ich yellow , often accompanied 
by a r ed blush. The flesh is light yel
low, m edium te nder, and juicy, with a 
spicy, mildly tar t flavor. Golden Spice 
m ay be us ed for dessert , but it is 
especially good for sauce or spiced 
pick les. 

Th e Minnesota Fruit Breeding Farm 
has gr own many thousands of seed
lings of the Ch ine se Bush Cherry, 
m ore commonly known as the Nank ing 
che rry. Among th ese seedlings was a 
strain obtained in 1925 fro m O. M. 
J ensen, of Albert Lea- this un usu al, 
self -fer tile stra in was the parent of 
th e new variety , Orient (Minn. No. 
63). 

Alt hough Orien t will set fr uit with
ou t cross-pollination from another 
var iety , it is qu ite possible that m ore 
satis facto ry crops may result , when 
cool w eath er pre vails at b looming 
time, if another variety of Nanking 
cherry is pl anted ne ar by to permit 
cross-polli nation. 

Or ient is ver y vigorous and may be 
gro wn as a b ush or small tree. It will 
of te n begin to fruit t he second ye ar 
after planting, r ip ening ear ly in J uly. 
The frui ts grow in clust ers on very 
sh or t st ems which remain attached to 
the bush when the fruit is picked. 

The ro undish Or ient cherries are a 
li t tle more than lh inch in diameter 
with a small fre e stone, and their 
bri ght, m edium-red color makes the 
tree an a ttractive addition to the home 
garden. The flesh is meaty, juicy, and 
pleasantly subacid in flavor. It is good 
when eaten fr esh, and is excellent for 
jellies . 

Th e Redglow plu m cam e from a 
cross m ade in 1913. The var iety first 
fruited in 1919, and has been widely 

(Con tin ued on pa ge 13) 

The Redglow plum. 

T HREE NEW varieties of potato have 
been releas ed to Minnesota farmers by 
the Minnesota Agricultural Experiment 
S ta tion. The new tubers, Waseca, Chi 
sago, and Satapa, are the results of 
several years' breeding work by the Di
vision of Horticulture and various 
branch ex per im ent stations. 

H igh y ields of satisfactory market and 
table quality ha ve be en the objectives 
of the potato breeding work. The varie
ti es have been under close observation 
for the past eight years, and some seed 
stock of Was eca, Chisago, and Satapa 
will be available from certified seed 
growers in time for the 1949 season. 

Sampling of Sa tapa potatoes. 

Coop era ti ng with the work have been 
the State Department of Agriculture, 
Dairy and Food ; and the Division of 
Fruit and Vegetable Crops and Dis
eases, United States Department of Ag
ric ulture. Disease resistance problems 
are also being studied in the breeding 
work. 

Waseca, Chisago, and Satapa have 
been tested in four distinct sections of 
Minnesota: the Red River Valley, the 
peatland region, the late region, and 
th e ear ly market region. All three 
varieties appear to be well adapted to 
these potato-growing areas of the state, 
and in all t ests, th ey yielded as well 
as or better than the old standard 
varieties. 

These varieties are not exceptional in 
productiveness, d isease resistance, or 
cu linary quality. Instead, they have 
other characteristics which may be im
portant to the potato industry. 

(Cont inued on page 15) 

• Collabora ting in the development of the new 
potato va rieties were F. A. Krantz . professor, 
Division of Horticulture; C. J. Eide, professor, 
Division of Plant Pathology and Botany; C. H. 
Griffith, assistant professor and agronomist, North 
Central Experiment Station; A. G. Tolcros, director. 
Seed Potato Certification, Minnesota Department of 
Agriculture. Dairy and Food; and O . C. Turn
quist. agent. U. S. Department of Agriculture. 
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GRADE A 

!W1:J - SO- 60%OF EGGS 

1m- 60- 70% 

-70% AND OVER 

D -NO DATA 

Proportion of eggs grading A de
livered by farmers in April. 
1948. sho wn by type-of·fa rming 
areas . 

GRADES 
8 AND C 

!W1:J - 15- Z0% 

!?m - ZO- 30% 

- 30%AND OVER 

D- NO DATA 

Proportion of eggs grading B and 
C de livered by far mer s in April. 
1948 in Minnesota a reas. 

STAINS 
AND DIRTIES 

~- 5% OR LESS 

m-5-9% 

-10% AND OVER 

D - NO DATA 

Proportion of eggs which were 
stained and dirty delivered by 
farmers in April. 1948. 

How Can We Improve 
Minnesota Egg Quality? • • • 

W. C. Waite and F. R. Taylor large production means that more than 
two-thir ds of our eggs are sold in disWHAT'S WRO NG with Minnesota tant markets. In these markets they 

eggs? Why do poultry producers in 41 compete with eggs from other ar eas. 
other states receive bet ter pr ices for The competition is tough and quality 
their eggs than we do? What can we counts because consumers are will ing 
do about th is situ ation? to pay a premium for better eggs. 

The answers to these questions are Unfortunately eggs may deter ior ate 
important! Minnesota ranks second all along the market ing channel from 
on ly to Iowa in the number of eggs producers to consumers. Time , te mpera
produced. In fac t , one dollar in every ture, and humidity especially affect 
ten of Minnesota's farm income is r e quality. Quali ty losses may be reduced 
ceived from eggs. by shortening the marketing pr ocess, 

It 's not too difficult to put ou r fing er by obtaining and m aking full use of 
on some of the reasons Minnesota farm  cooling facilities, and by improving 
ers receive less for their eggs th an marketing equipment an d facilities. 
producers in 41 othe r states. Marketing agencies, however , cannot 

First. our eggs are produced a long deliver better quality eggs than they 
way from the main consuming centers receive fr om producers. Eggs must be 
in New York, Boston, Chicago, etc. properly handled on the farm if more 
Naturally transpor tation costs work high -quality Gr ade A eggs are to be 
to our disadvantage. marketed. Many of our eggs have not 

Sec ond . producers have on ly a few had the quality that is needed to create 
local urban centers which will buy a "preferred" demand for them and 
eggs direct. thus command higher pr ices. 

Tab le 1. Temperature in Case at Time of Delivery by Farmers and Qual ity of Eq qs. Type of 
Fa rmlnq Area s 2. 3. and 4 Minnesota . Apri l. July. and Novem ber. 1948 

Proportion of Eggs Grading Band C 
Temperature Area II Area III Area IV 

in Case April June Nov. April June Nov. April June Nov. 

50°·59 ° F. 10.4 13.2 10.3 5.8 19.2 
60°_69 ° F. 18.0 13.9 U .9 15.2 7.5 17.4 35.3 27.8 22.8 
70° F. and higher 17.9 19.6 16.3 36.9 34.2 

Third. the quality of many of our eggs The University of Minnesota and the 
does not measure up to the standards U. S. Department of Agriculture made 
required to bring top prices. a cooperative study in 1948 to deter

Four th. most of our eggs come from mine the quality and quality losses in 
farm flocks where poultry is a sideline Minnesota eggs. Federal-State inspec
enterprise, and production practices of tors gr aded and inspected random 
these farmers vary widely. In many samples of eggs from 1330 producers 
other areas, where prices are better, at 112 different local markets during 
the principal egg supply comes from April, July, and November. 
large commercial flocks handled under These eggs wer e a good sample of 
the best production practices. the eggs shipped by carl ot assemblers 

The quality of eggs marketed from to markets outside the state. All eggs 
Minn esota farms can be improved! Our were inspected and individually graded 

o 10 20 30 -40 50 60 70 'so 90 lac 

APRIL 

JULY 

NOV. 1 ----, 

D-A rnm. -s- c INCLUDING 
0: STAIN 

_ - A- STAIN -DIRTIES ~- CHECKS 

Fig . 1. Quality of eggs delivered by Minnesota fa rmers in April . July. and November. 1948. 
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Fig. 2. Proportion of fa rmer deliveries con 
tai ning specified number of stained a nd 
dirty eggs per hundred eggs delive red in 
Minnesota in April. July, and November. 
1948. Note tha t 15 per cent of the eggs lost 
grade because they we re stains and dirties 
or checks (small cracks in the shell)
usually a result of careless ha ndling. 

according to "Unit ed States Standards 
for Quality of Individual Shell Eggs." 
The results of th ese gradings are 
show n in figure 1. 

Most eggs ar e A qualit y wh en laid. 
They deter ior at e later . Whe n inspec
tors graded eggs as de livere d by the 
farmer, th ey fou nd 66 per cen t in Apr il , 
64 per cent in J uly, and 75 per cent in 
November gr aded A. The r em ainde r 
had defects. 

During April, 21 per cen t ; J uly, 23 
per cent, and November , 14 per cent 
graded B or C. The reason for this w as 
probably that they had no t been ga th
er ed prom ptly or h ad been held too 
long at high temperatur es. There is no 
evidence on how the eggs wer e handled 
on the farm. How ev er , the temperature 
inside t he case w as taken at t he time 
of deli very. Low temperatures prob 
ab ly indicate bet te r handling th an hi gh 
tem peratures . (See t able 1.) 

When laid , eggs are about the t em 
perature of the hen's bo dy 004 0 to 
1070 F .). P rom pt cooli ng is, therefo r e, 
essenti al. Eggs deterior ate rapidly at 
high temperatures and should be h eld 
below 600 F . if possible. 

Table 2. Proportion of Farmers Delivering Spe. 
ciUed Numbers of A Eggs Per Hundred Eggs. 
April. July. and November. 1948 

> 

Nu mb er of Commercial A 
and A Stains and Dirties ------ 

per 100Eggs April 

90·100 16.9 
BO·89 29.0 
70·79 19.B 
60·69 13.7 
50·59 9.2 
40·49 3.B 
Less than 40 7.6 

100 

VOL. VI, No. 2-FEBRUARY, 1949 

~ 40 
LIJ 
~ 
0:: 

~ 30 
u. 
o 
z 20 o 
i= 
0:: 

~ 10 
o 
0:: ' 
a. 

:> 
o 
zoJ 

iX >- oJ 
~ - :.J -:> --a: 

::l 0 
'") Z 

't$; 
NONE I - 10 II - 20 21- 30 

NUMBE R OF STAINED AND DIRTY EGG S 

Eggs ar e generally cle an before they 
come in con tact wi th the nest . Frequent 
gathering can m ater ially reduce the 
nu mber of stained and dir ty eggs. 

Ma ny fa rmers pr oduce and handle 
eggs proper ly and de liver h igh quality 
eggs to the m arket. Other farmers 
could als o do so with only a lit tl e more 
ca re. Table 2 shows the p roporti on of 
the farmers deliveri ng differ ent propor 
tions of Grade A eggs. 

In Apr il and J uly one-third of th e 
farmers, and in Novem ber mo r e than 
one - half of the farmers de livered lots 
of eggs grading 80 per cent or better 
of A quality . In April and J u ly anothe r 
th ird, ho wever, delivered lots of eggs 
with less than 60 per cen t of A quality . 

About five pe r cent of the eggs de 
livered by farmers were of A quality, 
but were stain ed or dirty. Table 3 
shows the results when these are added 
to the eggs grading A. Including the 
stains an d dirties, about 46 per cent in 
April, 43 per cent in July, and 69 per 
cent in Novem ber actually had 80 per 
cent or more of eggs of A quality. 

Th e qualit y of the eggs delivered by 
farmers var ied greatly among diff er -

Number of A 
Eqgs per 100 

Delivered April 

90·100 U.6 
80·89 22.4 
70·79 17.0 
60·69 14.0 
50·59 10.5 
Less than 50 24.3 

100 

Proportion of Farmers 
- - -------- - - - - ---

July Nov ember 

14.8 35.4 
28.5 33.3 
20.1 15.6 
14.0 6.1 
7.9 4.7 
5.1 2.0 
9.6 2.8 

100 100 

ent par ts of the state. The state was 
divided into the usual t yp es- of -farming 
areas for this study. In some areas 
(such as Ar ea 4), a much higher per 
cen ta ge of the eggs were of Band C 
quali ty . In other ar eas (such as Area 
3) a much hi gh er percentage of the 
eggs wer e stained and dirty. Th ere was 
much less var iat ion am ong areas in the 
number of eggs that were checked 
(cracked). The quali ty in the samples 
fr om th e var ious areas is sh own in 
the maps on page 4. 

Egg producers in Minnesota ha ve a 
real job to do in improving the quali ty 
of the eggs they produc e. The differ 
ence in quality am ong differen t par ts 
of the state defin it ely shows that they 
could market much better eggs than 
they do. Naturally no produ cer w ill 
try to improve the quality of his eggs 
unless th e added income more than 
pays for the added expense. In many 
areas th is income will more than cover 
added costs, so there is an incentive to 
produce better quality eggs. Of course, 
the marketing system must be such 
that premiums will make it worth
while to produce better eggs. 

Proportion of Farmers 

July November 

9.7 22.3 
22.9 30.7 
21.2 18.9 
13.9 10.6 
9.2 6.6 

23.1 10.9 

100 100 

Ta ble 3. Proportion of Farmers Deliverin g Spe . 
cified Numbers of Commercial A and A 
Sta ins and Dirties Per 100 Eggs. Minnes ota. 
Apr il. July . and November. 1948 
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,cauoraforp TESTS DRAIN TI LE • • •� 

DALTON G. MILLER 

F ARMERS WHO p lan t o insta ll con
cr ete tile drainage systems on th ei r land 
are r eceiving No. 1 prio r ity in on e phase 
of the work of the Agr icultural Engi
neering Division of the Un iver sity of 
Minn esota Experim ent Stati on. 

Thi s branch , in coop eration with the 
Public Roads Administr ati on , Federal 
Works Agency, and the Wate r Re
sou rces and Engineering Division, Min
nesota Department of Conservation, has 
recentl y announced resu lts of ex am in a
ti ons and tests of some 1100 commer
cial and exper ime ntal drain tile and 
10,000 2- by 4- inc h experimental cy l
inders af ter exposure to weak -acid soil 
conditions. 

Work on the proj ect bega n 26 years 
ago, when concrete specimens w er e 
buried in th re e peat soils in Minnesota 
and three peats in Wisc onsin. For com 
parison purposes, specim ens were also 
in stalled in one m in eral soil in Minne
sota an d one in Wisconsin. 

Laboratory and field studies w ere 
ac tive from 1923 until 1947, and results 
of the work have been r epor ted at 
len gth in Te ch nical Bull etin 180. 

Acid P eats Corro de Concrete Tile 

Examination of the long-buried tile 
and experimental cylinders r evealed 
that practically all concr ete specim ens 
have shown some evidence of deteriora
ti on in all the peats where the exposure 
periods were around 20 years. In gen
er al, the degree of corrosion varied with 
the acidity of th e peat and the unit 
strength, or qualit y , of th e t est piece, 
whether drain tile or cylinders. 

Po or-quality con crete tile did not 
give satisfactory service in even the 
low-acid grass and sedge peats with a 
pH of 6.0 or higher. On the other hand, 
we ll - m ade concrete drain tile gave 

rea son ably satisfactory service for 
many years when laid in the low-acid 
grass and sedge peats th at fa vor ably 
respond to cultiva tion w ithout much 
liming. The de gree of acidity of such 
pe ats is not gr eatl y different fr om that 
of ordinary dist illed water , very w eak ly 
acid. There is no acid acti on on clay 
tile. 

Tips For Farmers 

F armers w ho want to buy drain tile 
can sel dom be sure, without tile tests, 
that the pro duct h as be en m anufactured 
according to h igh standards. P urch asers 
can, ho wever , follo w certain sugge s
tio ns wh ich will provide r easonable 
ass urance of high - quality p roduct . 
J) Buy from companies wh ich are 

known to m ake high-quali ty prod
ucts . 

t>� Exam ine the tile closely and look fo r 
the im por tant w ater m arks on the 
sur face. In making concrete t ile of 
the sm all er si zes, th ere is a t end ency 
to us e insu fficien t mix ing w at er . If 
such has be en t he cas e, the t ile sur
fac e w ill be smooth. These su rfaces 
should h ave a stippled appear ance 
caused by the w et mix sticking 
slightly to the jacket when it is r e
moved. 

• Hi gh - quali ty concrete tile cannot be 
made from fine sand. The broken 
edge of a tile should r eveal many 
coarse par t icles approach ing a size of 
1fs to % inch . 

~	 Install no concrete tile within 30 days 
of it s manufacture. So -called "gr een 
t ile " is m uch mo r e likely to disinte
grate in the presence of soil alkalis 
or soil acids th an well-cured tile. 

~	 Hig h -quality concrete tile should 
give a clear r ing when held in the 
hand and struck sha rp ly w ith a pi ece 
of st eel. Do not install any tile which 
does not re spond properly to this t est . 

Sect ions of commercial drain tile after long-time service in tile lines la id in peat. Note the 
different degrees of e tching influenced by soil acidity and original tile quality. 

Authur }{uJtored� 
The J ohn Deer e Gold Medal. 

one of the highest honors in the 
field of ag r icultur al engi nee r ing . 
w as presented last year to this 
au thor. Dalton G. Miller. Mr . 
Miller is mater ials engineer for 
the Public Ro ads Admini stra tion 
a t University F arm . 

The m edal is gi ven each year to 
honor ou tstanding engineer ing 
ach ievements in the field of agri · 
culture. Mr. Miller re cei ve d the 
medal at th e annual dinner of the 
Am eri can Society of Agr icultural 
Engineer s in J une. 

Mr . Miller ca m e to Uni versity 
F arm in 1919. and in 1920 took 
charge of a sp ecial labor atory to 
inves ti gate the causes of fa il ure 
of ag r icultural drain til e. the 
m eans of obviating suc h fail ures. 
a nd the m apping of areas where 
ex tra pr ecaut ions are necessa ry. 

~	 If you have a quest ion about your 
soil conditions, ask your county agri
cu lt ural agent. 
The on ly w ay to dete r mine the ex act 

quality of drain tile is to select repre
sentative samples and subject th em 
to t ests for strength and abso rption. Th e 
results can then be compared wi th ac
cepted standards. 

The concret e in a finished pipe of 
high-quality drain tile sh ould have 
28-day compressive stre ngths of not 
less than 3500 pounds per square inch. 
For drain tile of th e smalle r diamet er s, 
this means breaking stre ngt hs ar ound 
1600 pounds per foot of len gth, and 
average ab sorptions be low 8.0 per cent 
after boiling for five hours following 
oven drying. 

It is perfectly feasible to manufacture 
drain tile of this quality on pa cker
head machines now in commo n use at 
some of th e better pl ants in Minnesota. 
Low-quality concrete drain tile are no t 
suitab le for drainage of any peats. 

If the output of concre te drain t ile 
is to be of as h igh qu ality as the t ests 
sh ow is necessary, th er e are four basic 
requirem ents to be m et by th e manu
facturer: 

Well-graded . sound sand and grave l. 
Good grading for the dr y mixes used 
in th e manufacture of drain tile in
volv es essentially not less tha n 4C 
per cent on the No. 8 sieve, with 
preferably somewhat m or e than hall 
of this on the No.4 sieve. 
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Rich mixes. Drain til e of the sm aller 
diameters, with nominal w all thick  <:rented Seed (jraills
ness and with 28-day suppor ting� 
strengths of as h igh as 1600 pounds� 
per foot of length , probably cannot� 
be m ade on st andard pack er-head� Found Fatal to Hogs .. . 
m achines, unless the ratio of cement 
used approaches l-21h, by volume, 
that of the sa nd and grave l. 

Adequate packing of the mater ia ls at 
the m achine. The matter of compac
t ion (packing ) of the materials is of 
t remendous im por ta nce if hi gh
stren gth and low- ab sorption tile a re 
to be m ade. J us t as it is impossible to 
m anufactu re h igh - grade product s of 
any type w ith poor equ ipment, it is 
likewise impossible to manufacture 
high - qu ali ty con cret e drain tile wi th 
an y but the heavi er , w ell built , and 
ampl y powered tile m ach ines. Tile 
of truly h igh qu ality simply cannot 
be m ade in quantity on some of the 
lighter constructed m achi nes on th e 
m arket. 

Adequate compact ion can be a t 
tained by using as wet a consistency 
as can be handled without sticking 
to th e jackets when they are r emoved, 
and by keep ing the tile-making m a
ch ines in first- class condition. 

Adequate curing. Dra in til e shou ld be 
cured in accordance with w ell -estab 
lished prac ti ces to insure adequate 
streng ths for the load requirements . 
P articu larly important , conc rete drain 
t ile should be well cured before th ey 
ar e installed in peats. Poorly cured 
con crete has a much lower resis tance 
to any corrosive action than concr ete 
wh ich has had am ple moist cu r ing, 
foll owed by hardening in air for as 
long as pract icable. Concre te tile 
should never be installed a t an age 
much un der 30 days . 

Rely On Standards 

Th e standards for ti le to be used 'for 
drain age of peats in Minnesota should 
be th ose set by the Am er ican Society 
for Tes ti ng Ma ter ials, for th e class of 
product designated as "Extra -Quali ty 
Drain Tile." The r equired minimum 
break ing st re ngth is 1600 pounds per 
foot of leng th for a ll si zes of l 2-inch, or 
less, inside diameter. Furthermore, as 
an index of durability of the tile, 
limits are fixe d for the amount of water 
which m ay be absorbed by th e tile 
walls . Th ere is little or no difference 
in the retail price of poo r - and good
quality tile. 

Th e individual farmer who purchases 
drain til e for hi s land is seldom 
equi pped to make test s as elabor ate 
as the se . Upon request, however, the 
Division of Agricultural Engineering, 
Un ive rs ity Farm, St. Paul l , Minne 
sota, w ill make a lim ited number of 
these tests free of charge, if the farmer 
subm its five ti le of the size to be tested, 
all transportat ion charges pr epaid. 
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E. F . Ferrin. H. C. H. Ker nkamp, 
M. H. Ro epke. and M. B. Moore 

E VER Y YEAR , us ually dur ing the 
spr ing, there are reports of losses of 
ho gs w h ich have been fed trea ted seed 
grains. So me t imes the deaths are 
cla imed to be the result of feeding 
purchas ed grain which m ight have 
been treated w ith a fungicide. 

To test the possibly poisonous na
ture of treated seed oats, an exper i
m ent w as run last summe r by the Di
visions of Anim al Husbandry, Veteri
n ary Medicine, and Plant P athology 
and Botany of the University of Min ne
sota, in cooperati on with the Midwest 
Re tail Feed Associati on , Inc. 

Grow in g pigs, ranging in weight 
from 60 to 99 pounds at the beginning 
of the te st, wer e fed in concrete
floored pens for varying per iods of 
ti me. As a control, and to be su re that 
the grain was normal and undamaged, 
two of the p igs were fed untreated 
oats. These pi gs r emained healthy and 
made an average rate of gain for pigs 
fed onl y oats and water . 

Plan ~f ' Feed ing 

A portion of the sam e normal oats 
was r emoved from the bin and tr eated 
with Ceresan M at the rate of lf2 ou nce 
per bushel . These treated oats wer e 
th en self-fed as th e on ly feed to six 
tHri fty pigs. The tabulation below 
·shows the p lan of feeding and the 
r esults. 

The only pigs which were able to 
"sur vive the te st were those which re
'ce ived treated oats for just 10 days. 
They seem ed to remain in a healthy 
'co'ridition. 

•Two p igs which ate the treated oats 
for 20 days sur vive d that period, but 
died five and nine days, respectively, 
after being put back on normal feeds 
at the end of the 20-day period. It 
w as planned to feed two pi gs treated 
oats for 30 days, but one of these pigs 
died after 27 d ays. 

The treated oa ts were less palatable 
than no rm al oats, so the last fou r pigs 
ate only enou gh to make gains ranging 
from 4 to 9 pounds per head for the 

Length 01 Feeding Period Pig No. 

first 20 days. Af te r that, they eithe r 
re fu sed to eat the whole oa ts or ate 
very li t tle. 

A weak and unstea dy ga it was the 
first symptom of sickness shown by 
the pigs. It was hard for them to get 
to th eir feet and they could walk onl y 
a few steps. Scour ing soon deve lope d, 
and the pigs often vomited af ter eat 
ing the tre ated oats. Som e of them 
seemed to get d izzy, turning around 
in circles. A day or two la ter , they 
became paralyzed and died. 

Mixe d Ration Tested 

These tests also invest igated the pos
sibili ty of m ix ing tr eated seed grain 
with other feeds . Treated oats w ere in
cluded, at the rate of 15 per cent, in a 
mixture of shell ed corn, tankage , soy
bea n oilmeal , a lfalfa meal, and m in
er als. 

Three p igs w ere self- fed th is we ll
proportioned mixture for 60 days in 
dry lot. The average daily gain was 
1.63 pound s per p ig, and the pigs ap
peared to be norm al in he alt h. 

During the 60 days, how ever, on ly 
3 ~~ bus hels of treated oats we re eate n 
by the three pigs . Be cause so little was 
consumed, the la bor cost of handling 
a special mixture of feeds w as greater 
than the salvage value of th e oats , 
There w as also considerable waste of 
fee ds because the pigs found the mix 
tu r e unpalatable. 

Three similar pigs w ere fe d a m ix 
tu re of the same feeds which contained 
30 per cent tr eated oats. This feed was 
so distasteful to the pigs that they 
rooted much of it out of the feeder. 

Th e gain per pig daily was 1.20 
pounds, and they consumed 580 pounds 
of feed for each 100 pounds gain. Thus 
this plan was considered unprofitable 
because the gains were slow an d be
cause th e pigs ate approximately 200 
pounds of feed more per 100 pounds 
ga in than pigs of this weight should 
take. 

Because the feeding of Ceresan 
treated oats proved so unsat isfactory 
in these t ests, it is recommended that 
any surplus seed grain not be used 
for feed. 

Results 

10 days 

20 days 

30 days 

1 
2 
3 
4 
5 
6 

Remained hea lthy 
No noticeable change 
Died 5 days after the experimental period 
Died 9 days a fter the experimental period 
Died after 27 days of fe eding 
Died at e nd of 31 days 
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The West eeHtra! Experiment Station • • •� 
the West Cen tr al Station. P urchased 
as a calf, the bull F emco D elux e, and 
also one of hi s sons we re proven in 
the Morris herd. Breeding-sires from 
these two an imals have been distr ib 
uted to at least 67 breed ers and fa rm
ers , and their influence has contrib
ut ed markedly to the improvem ent of 
dairy cattle in Minnesota and sur
rounding sta tes. F emco D elux e was 
la ter sold in to an ar ti ficial insem ina
tion association whe re he ca rri ed on 
th e improvement over an even wide r 
are a. 

This herd was twice recognized by 
th e National Holstein Associati on with 
their Progressiv e Breeders Award. 
During the years it has been in th e 
building-up process, the herd has been 
used for feed in g tr ia ls and pa stu re 
exper ime ntal work . Th e Holstein herd, 
as we ll as the Shor th orn bee f herd , 
is now bein g used in a long- t ime in
breeding proj ect, in wh ich th e Univer 
sity of Minnesot a is cooper ating wi th 

Mr. Eds on, superintendent of the West Central School and Station. in the Morris greenhouse. th e fed eral government. 

Inbreeding Swine 
brood sows ar e kept each year . The 

ALLEN W. EDSON flock of sh eep includes 92 breeding Expe r imenta l work w ith swine has 
ewes. The poult ry flock is m aintained gone thro ugh two distinct phases in 
at ab out 600 laying hens. th e past 16 years . A coope rative cr ossFROM Indian Sch ool to Agr icu lt ur al 

Careful se lecti on of breeding ani  breeding project ca r r ied on in the first Exper iment Stat ion is the history of 
m als, judicious culling, and th e adher par t of that peri od help ed to developthe Un iversity 's West Centr al Statio n 
ence to recognized feed ing pr actices much information that has been used at Morr is, Minne sota. 
have dev elope d the h ighest producing by farmers and commerci al hog proTh is is an ann iversary year at the 
herd of dairy cattle owned by the Uni ducers. Abou t 10 years ago, the sta tion West Central Station, for it was just 
versity at any location. This r egistered began cooperation wit h others in the for ty ye ars ago, on Apr il 14, 1909, that 
Holstein herd, with an ave r age yea rly state in an inbreeding project carr ied th e Legislature accepted from the fed
bu tterfat production of 420 pounds per on as a part of th e wo rk of the Regional eral governmen t the bu ildings and a 
cow over the past twelve year s, is also Swine Breed in g Lab oratory.tract of 293 acres of land which had 
recognized as one of the top producing P oland China hogs were selected been in use as an Indi an School. Actu
he r ds in the state. for use at the West Central Station. ally, Un iversity activiti es did not begin 

The state's first Gold Medal sire of Two rather highly inbred lines, k nown until J uly I , 1910, when the West Cen
the Holstein breed was dev eloped at as the Viola and the A lines, are now tral School of Agr icu lt ure and Experi

men t Station w as formally organized . 
The sta tion ea rly re cogn ized the 

impor tance of experi m en tal work 
wh ich wou ld dev elop information that 
could be used on west cen tral Minne
sota fa rms, and the hi st ory of this 
work is as old as th e inst itu tio n. Th e 
ex per imen tal program falls natur
ally into three m ain di visions : live
stock, including po ultry; crops and 
soils ; and horticulture. The horticul
tural dep artment ha s a lso conducted 
some forestry investigations. 

One of the first problems of th e sta
ti on was to dev elop herds and flocks 
with wh ich to w ork . Thirty-ni ne years 
of work has built up th e station's pres
ent livesto ck program. A herd of 54 
r egi stered Holstein and 17 Shorthorn 
cows plus bull s and calves provides 
material for experimental b reeding 
work now being car r ied on . About 50 The station's Holstein herd. one of the top producing herds in the state. 
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A.� C. Heine. assistant superintendent at the 
West Central Station, and head of the agri
cululral engineering department of the Mor
ris School of Agriculture. 

maintained. These swine lines are be
ing used at the Waseca 'and Rosemount 
St ations to cross with the Minnesota 
No. 1 b reed produced at the Grand 
Rapi ds Station, and the Minnesota 
No.2 br eed produced at the Crookston 
St ati on . 

Two breeds of sh eep are main
tained: the Hampshire, an old estab
lished breed, and the Columbia which 
was developed in the west by the 
United States Department of Agricul
ture. This breed, developed first for 
western range conditions, combines 
hi gh quality and weight of fleece with 
a good carcass. 

At the Morris Station an attempt is 
being made to develop the Columbia 
to better meet the requirements of 
Minnesota conditions. 

The lamb-feeding phase of the sheep 
bu siness has been given sp ecial empha
sis at Morris. One or two carloads of 
feeder lambs have been fed each year 
for 20 years to t est differ ent types of 
rations and diff erent feeding methods. 
Most of the lambs have been western 
stock, but some native lambs have also 
been fed . 

Experimental work in poultry has 
been confined mainly to rations and 
feeding methods. The poultry flock is 
now being used to study the effects of 
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different amounts of feeding space al 
lowed per bird. 

Proper sequence of cropping, soil 
fertility studies, testing of grain and 
soybean varieties, pasture improve
m ent, and a hybrid corn im prove
ment pr ogr am represent the major 
portion of the research work being 
carri ed on in agronomy and soils at the 
West Cent ral Station. 

The oldest continuous rotation ex
periment in the state is located here, 
in what is k nown as a phosphate
deficient area. One of the ear ly trials, 
st arted in 1914, was set up to determine 
the value of phosp hate fertilizer and 
manure, combined w ith a goo d ro ta
tion, for improving crop yields. Al
though modified from its original form, 
the test is still in operation, and 
through the years has provided a strik
ing demonstration of fertilizer an d ro
tation practices. 

In cooperation with the Soils Divi
sion at University Farm, numerous 
other trials have been conducted to 
determine the needs of soils in west
ern Minnesota. 

New Var ie ti es T ested 

The testing of grain, corn, and for
age crops is carried out in coop er at ion 
with the Divisions of Agronomy and 
P lant Gen etic s and Plant Pathology 
at Universi ty Farm. Hundreds of rod 
rows of wheat, oats, barley, flax , and 
soybeans- represen ti ng the ne wer cre
ations getting their first tests-are 
grown alongside large plot s of the 
Minnesota re comm ended varieties and 
some superior strains from other states. 

Th e forage crops work is divided 
into a br eeding program and a cul

tural practice program, using mixtures 
of grasses and legumes. A large num
ber of alfalfa, red clover, and sweet 
clover strains are being grown in com
parative yield trials. Another test is 
being made of alfalfa grown in mix
tures of approved strains of brome and 
timothy. Supplementing these tests, a 
series of alfalfa-grass mixture plots 
were sown in 1948 for grazing pur
poses. 

An ex te nsive corn improvement pro
gram has been carried on at the sta
tion for a number of years. This con
sists principally of maturity testing 
and comparative yi eld trials of the new 
top crosses, double crosses , and som e 
new strains of pop corn. 

Horticulture 

Many trees common to other sections 
of Minnesota will not thrive in the 
state's prairie regions. For this reason, 
th e West Central Station early initiated 
a study of diff erent varieties of trees, 
shrubs, and perennials to determine 
their hardiness under west central 
Minnesota conditions. 

Of the deciduous trees, the green 
ash, American elm, and the hackberry 
have be en most dependable through 
the past 39 years. For a fast-growing 
tree, nothing surpasses the cottonwood. 

Of the evergreens, the Colorado 
spruce has been superior to all other 
varieties. The Black Hill spruce has 
done well, but was not as drought 
resistant as the Colorado. The Ponde
rosa pine went through all the dry 
years, but many were lost during the 
unusual winter of 1947-48. In addi
tion, the Ponder osa is difficult to trans
plant. Th e European larch is a very 

P. S. Jordan. animal husbandman at Morris. is pictured with one of the purebred Columbia 
sheep being developed for Minnesota conditions. 
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fine coni fer , specimens of which have 
been growing in the area for mo re 
than 50 yea rs. 

Of the ta ll - growing shrubs, the Tar
tarian honeysuckle, the common lilac, 
the French lilac, and the Caragana have 
all proven ve ry de pe ndable. The 
Persian lil ac had been excellent until 
the w inter of 1947-48 , when practically 
all tops were winter-killed . It is mak
ing a rapid recovery, however, wher
ever the old dead tops have been r e
moved . 

In th e m edium - tall shrubs, none 
have be en better than the spi raea Van
houttei and the Cotoneaster acutifolia . 
Th e sta tion has found no low-growing 
shrubs that are dependable in this 
area. 

Wh ile western Minnesota ' probably 
will never be a commercial fru it a rea, 
th e station does m aintain a six - acre 
apple orchard, an d a sm all plum and 
cher ry orchard. Tr ees developed at the 
Minn esota Fru it Br eeding fa rm are 
tested for their adaptabili ty to west 
cen tral Minnesota conditions. 

The Haralson apple and the Dolgo 
cr ab ap ple are the two be st fr u it-be aring 
trees that so fa r have com e into pr o
duc tion . Both grow on strong, healthy 
trees able to withs tand the hot, dry 
winds common to the area. Within the 
ne xt five or six years th e station will 
have quantities of F ireside, Victory, 
Minj on, Red Well, and Prairie Spy 
trees in production . Som e or all of 
these will prob ably prove to be su 
per ior to the Haralson, and the group 
as a whole will add m uch variety to 
the ap pl e crop. 

S t a tio n Da y Progra m s F e a tured 

The best expe r im ental da ta in the 
wor ld is of no va lue u nl ess it is pl aced 
in the hands of peo pl e who can m ake 
use of it. The inf ormation developed 
by the West Cen tral S tation is dis
seminated in four principal ways : 
through the Annual Sta ti on Day pr o
grams, through publications of the Ex
perim ent St ation, by the Agricultural 
Exten sion Service, and through the 
cla sses of the Wes t Central and other 
schools of agriculture. 

E ach year the pu blic is invi ted to 
four Experiment Stat ion programs. At
tendan ce at these runs into the thou
sands during th e year. The annual 
Sheep and Lamb Fe ed ers' Day is usu
ally held in J anu ary at the conclusion 
of a feeding trial. The second Thu rs
da y in July has been set aside for th e 
annual Stati on F ield Day when a tou r 
of the plot s is conducted in the fore
no on, and an appropriate speaking pro 
gram is held in th e afternoon. Du ri ng 
the firs t week in October , the station 
sp onsors its Annual Hybri d Cor n and 
Soybea n Day , fo llowed a few weeks 
later by the An nual L ivestock Day. 

The stati on a gro nomist, R. O. Bridgford, discusses the corn crop with Herbert Bly, a forme 
and seed grower in the Morri s area . 

Benzene Hexachloride 
May Flavor Beef and Pork 

P. A. ANDERSON 

B ENZENE HEXACHLORIDE has 
proved itself to be an effective chemical 
in the control of hog mange, pou lt r y 
lice and mites, and lice on beef. Like 
m any other good things, ho wever, this 
new chemical may have drawbacks. 

There have been reports that th is 
chemical causes "off" flavors in the 
meat when it is prepared for consum p
tion. On th e other han d, others in ter
es te d in the field have noted no ill ef
fect on flavor. 

Most wo rkers in meat r esear ch have 
found very few ob je ctions in the cas e 
of fresh pork . Most re ports indica te that 
pou lt ry meat has been made ine dible 
by ea rlier trea tm ent with benzen e hexa
chlor ide. 

A few r eports on trials w ith beef ca t
tl e definitely indica te that these animals 
should not be slaughtered until 60 days 
after spraying. 

Repeated r eports had indica ted that 
normally ed ibl e pork from hogs treated 
with benzene hexachloride w as produc
ing obj ectionable odors and off flavors 
when being prepared for table use. 
These reports prompted the Division of 
Animal Husbandry to study the effe cts 
of trea tmen t with this new ch em ical. 

Four m arket hogs we re sp rayed w ith 
benzene hexachl or ide at three weeks, 
two w eeks, one w eek, and two days 
be fore being slaughtered an d sen t to 
our Meat Laboratory for proc essing. 

The hogs were all scalded in the cus
tomary manner and chilled at 34° F . 

for 48 hours befo r e cutting. The righ 
loin of each carcass was marked an, 
chilled another 16 hours. 

At th is ti me, two center -cut chop 
were cut fro m each loin . The cho ps wer. 
then pan-fried and r egular por tion 
were served as approved by the Mea 
Investigation Committee on cooked 
meat testing . During th is tr ial the equip 
m en t was handled carefully so that th 
chops fro m each loin were fried in uten 
sils tha t we re free fro m contaminat ioi 
from previ ou s samples . 

Th e r esults of our trial wer e all ne ga 
tive. After be ing told th e nature of th 
trial , none of the teste rs reported bein, 
ab le to de te ct off flavor or remarke: 
tha t the ch ops we re ined ible. 

R ecom m en d e d P r a ctices 

Our present recommendations are 
1. Handle benzene hexachloride care 

fully. Keep food away from clothin . 
us ed when treating animals. 

2. Do not slaughter beef for 60 day 
after being treated. 

3. More work on poultry is necessar: 
to be sure of good results . 

4. After treating hogs with benzen 
hexach lor ide, allow at least 7-10 day 
to elapse before slaughtering. Th is ree 
ommendation is m ad e even though ou 
trial for pork was negative only tw 
days after sp raying. 

5. Tes ts by one of our prominen 
packers indicate that spraying hog 
three days before slaughtering is ne 
objectio nable. 
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ROUGH FISH
A ;Neglected /(,esource 

LLOYD L. SMITH. JR. 

AT A TIME when all impor tant ag
r icultural areas are exploit ing soil and 
water to bring about a maximum yield 
of foods and to produce more anim al 
protein, it is unfortunate th a t many 
people in Minnesota are overlook ing 
th e great assets in our large w ater 
areas. 

They contain a pr otein reservoir 
which is largel y ign or ed but w hich 
could be made to yield millions of 
pound s of h igh ly desira b le foo d with
out jeopardi zin g in any way ex isti ng 
values. 

We refer, of cou rse, to the hosts of 
so-called "rough fish " wh ich are sel 
dom taken by anglers and ar e usually 
considered pests, or at best , useless 
ob ject s wh ich clutter up the water . 

Th e imm edi ate problem that fa ces 
us in us e of these fish is the unw illing
ne ss of people to ch ange their ea ting 
habits or to su r mount prejud ices 
aga inst vari ous species . P robabl y the 
outstan ding case in point is the Ger
m an car p. This excellen t food fish is 
widely beli eved to be unfit fo r human 
consumption , and is berated as "pub
lic en em y number one" of bo th sports
men and fishery managers . Popular 
prejudice almost preven ts r ea listic con
sider ati on of the problem on its merit s. 

Va lue of Carp 

The comm on aim is to eradicate car p 
so that our nat ive gam e species may 
be preserved and in creased. To accom
plish this en d, many Minnesotans de
mand la rge expenditures of license 
fees and, for the most part, disregard 
th e m aligned fish as an important na
tural food resource. 

Su ch an appr oach to the problem 
over looks sever al basic fac ts. First of 
a ll , the ca r p w as brough t here in ten
tionally as a foo d fish and is h ighly 
regarded as such in the are as where 
it or igin ated . Seco nd , when ca r p are 
adequately harvested, and their num 
be rs kept in control , th ey can live in 
h armony with game fish in good ga m e
fish waters. 

Thi r d, many of our hea vi est carp
pro ducing lakes are now much bette r 
adapted to ca rp than they are to game 
sp ecies which on ce inhabited t he m . 
Th is change has been stimulated by 
inte nsive agr icultural practi ces an d 
soil erosion wh{ch have sha ll owed th e 
lakes and silt ed t heir bottoms. Fourth , 
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elimin ation of carp from our waters is 
im possible eve n wi th an unlimited ex
penditure of effor t and money. 

Unprejudiced exam inatio n of these 
points m ight very well lead to a general 
r eappraisal of the whole situation and 
a more r ealistic attitude toward our 
so-called "car p problem." During th e 
fisca l yea r , 1947-48, more than 8,500,000 
pound s of ca rp were taken fro m Min
nesota waters and sol d for human con
sumption . It is estim ated roughly that 
if effor ts were made to manage carp 
as a food resource, th is figure could 
easil y be doubled. 

Perhaps it is s igni fican t tha t research 
stations are being set up in various 
parts of the w or ld to determine better 
methods for rearing ca rp and similar 
species for food purposes. 

In this country the Fish and Wild
life Service and several agricultural 
exper iment sta ti ons have recognized 
the de sir abili ty of this fish as a source 
of food and have issued bulletins set
ti ng forth its merits and describing 
th e best m ethods of table preparation. 

Invest igations now in progress are 
sh owing that many of our lakes con
tain goo d gam e fish popu la ti ons as 
well as su bstantial carp populations, 
and fu r ther, that both th e carp and 
other sp ecies can live together quite 
happily. This conge niali ty is enjoyed, 
appare ntly, because the most desirable 
living situations for carp are not those 
which can be most readily utilized by 
ga me fish . Carp can fill a sp ot in the 
lake and ea t certain available basic 
foods which cannot be taken by other 
fishes . To a t te m pt th e elim ination of 
carp may be to r ed uce the potential 
food-pro ducing capacity of many lakes 
w itho ut substant ially or no ticeably im
pr oving the ga me sp eci es. 

Ou r third considera tion , tha t many 
lakes are now better suited to ca r p than 
game fishes, becomes very important 
when we realize that carp can convert 

basic food into fish flesh at t he rate 
of about 4 pounds of food per pound 
of fish produced . On the other hand, 
typical fish ea ters like northern pike , 
walleyes, and black bass convert food 
at the rate of 6-9 pounds of basic food 
per pound of fish . 

If a one-pound carn ivorous fish r e
quires 6-9 pounds of for age fish which 
have already consumed 4 pounds of 
basic food per pound of bod y weight, 
we can re adily see why the carp can 
produce so many more pounds of fish 
per acre tha n game fish. 

Yield Is Great 

In Minnesota waters we can harvest 
as much as 170 pounds of carp per 
ac r e year after year, wh ile our com
bined game sp ecies rarely produce more 
th an 25 to 50 pounds per acre per 
year . 

Finally , when demands are made to 
eradicate the car p, even with unlimited 
ex pe nditure of money, we are con
fronted with a task like the elimina
tion of th e English sparrow or the 
grasshopper. Fair exam inat ion of the 
whole problem leads us to th e inescap
able conclusion that we are asking 
fisheries manag ers to spend large sums 
of money for th e purpose of reducing 
our basic wealt h . 

Furthermore by so doing, we are not 
increasing the total pounds of food 
fish which can be harvested from our 
waters. The foregoing assumptions do 
not minimize th e value to our state of 
good game fish populations with th eir 
econom ic and recreational values. Th ey 
do rev eal however, a conflict of popu
lar objectives with actual r ealities 
and a lack of consideration for som e 
of ou r most fundamental world prob
lems. 

In popular gov ernment, administra
tors carry out policies desired and fos
tered by the public. For any marked 

(Continued on page 15) 
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THE SO YBE AN is one "imm igrant" 
tha t is m ak ing itself a t hom e in Min
nesot a. Not all such newc omers have 
fared as well. Crops like hem p, grain 
sorg hums, and several forage spec ies 
have come and gon e w ith varying de 
grees of succ ess or fa ilu re. 

Soyb eans, on the other hand, have 
stead ily becom e m ore impor tan t . Soy
bean acreage in creased fr om 12,000 
acres in 1938 to 920,000 in 1947, and 
th en droppe d back to 844,000 in 1948. 

High pr ices of oil seeds in recent 
years have probably been the main 
reason for this greatly increased in ter
est. There have been other r easons, 
however. 

Minnesota fa rmers have fou nd that 
they ca n produce soyb eans . For m an y 
years a few m en , including R. E. Hodg
son, sup eri ntendent of the Waseca 
branch ex per imen t station, have been 
demonstr at ing th at soybeans grow we ll 
on Minnesota soils. 

It has taken h igh prices, however, to 
encourage the average farmer to give 
soybe ans a try. In doing so, he has 
disc overe d for himsel f some of the 
crop's advan tages. In many instances 
soybeans can be produced without 
ser ious competition for h is sho r t la bor 
supply at peak pe riods. In unfavor
able seas ons he can plant soybeans a 
li ttle later than corn. He or di na rily 
doe s not need to add to h is equipment 
SInce he can use his corn m ach in ery for 
planting and cu lt ivating and h is com 
bine fo r har vestin g. 

St ill other fac tors have contr ibute d 
to the r ise of soybeans in Minnesot a. 
Developments in other in dustries and 
in othe r soybean-producing state s have 

1941 1942 1943 1944 
YEA R 

Fig . 1. Acreage of soybeans gr own for beans 

helped. Th e oil-seed processin g indus
t ry has been well established in Min
nesota for many years . Essentials of 
soybea n cu lt ure h ave been fairly well 
worked out he re and in othe r sta tes. 
The all-purpose combine is be com ing 
generall y availabl e in most par ts of 
th e state. Moreover , soybe an va r ieti es 
wh ich are satisfac tory for Minnesota 
have been dev elop ed. 

Th e sto ry of th e dev el opm ent of 
va ri et ies is a fascinati ng one . It is im
possibl e to t ell th e Minnesot a sto ry 
witho ut including some of the develop
ments for t he United States as a who le. 
Varieties for th is r egio n are th e result 
of the combined efforts of seve ral st ate 
ex pe r imen t sta tio ns , the United States 
Dep artm ent of Agriculture, and certain 
private seed concerns. 

Steps in Development 

As in th e case of other self-pollinated 
crops, soy bea n varieti es hav e been de
ve loped in thr ee rather di stinct ste ps. 

Introduction-Many lots of seed were 
imported , mainly fr om East ern Asia 
whe re the soybean is native. These lots 
w ere tried in many pl aces in the Unite d 
States. Only a ve ry few were adapte d 
to Minnesot a conditions . 

Selections from introductions-Plant 
scient ists , including A. C. Amy, of the 
Minnesota Agricultural Exper im ent 
Station , found that su pe rio r st r ains 
cou ld be sel ected fr om these introduc
tions. Most of ou r present var iet ies, 
such as Habaro, Ottawa Mandarin, and 
Flambeau, are su ch se lections . 

Selections from P lanned Crosses
Finally th e third phase of var ieta l de

1945 1946 1947 1948 

in Minnesota , 1938.48. 

velopment made it s appearance. Plant 
breed ers began to hybridize. Th e first 
st ep in hybridization is ca re ful selec
tion of parental strains according to 
th e desirable quali t ies th at each pos
sesses. Next, two of these are cross
pollinated by hand, since th e soy bean is 
naturally self-po llinated. Th e plants 
resulting fr om this crossed seed are 
th en allowed to self-polli nate. 

From several such self -polli na te d 
gen erat ion s th e best plants are select ed. 
Wh en cer ta in lines appear to breed 
pure for the combined good qu alities 
of both of th e or iginal parents, th ey 
are placed in yi eld tr ial s. Those that 
perform best in several years of test
ing are incre ase d and finall y released 
as new var iet ies . 

Only a few soybean varieties de
veloped by hy bridization have reached 
the grower. Th ey include such impor
tant on es as Lincoln and Hawkeye, 
which are adapted to th e cen tral corn 
belt . Improved varieties bred by this 
method and sel ected in Minneso ta will 
soon be av ailable. 

In developing these new varieti es 
emphasis has been placed on high yi eld , 
ear ly maturity, su itability to combine 
harvesting, and quality of seed. Goo d 
yielding ability is param oun t. P roper 
m atur ity is equally important . 

In the r esults from soybean y ield 
trials in southern Minnesota th e ea r ly 
varieties have yie lded about as well as 
late ones. Table I shows that Flam
bea u , the ear lie st of the five varieti es, 
yielde d nearly as much in southwe st 
ern Minnesota as any of the others. On 
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th e other hand, Ric h land, t he la test, 
yielde d somewh at less than the other EW FRUIT VARIETIES . • • 
variet ies at Waseca and in southwest

(Continue d f rom page 3) ern Minnesota. It is also worth empha
siz ing that in both 1947 and 1948 con teste d since that time. It is normally 
dit ions were ide al for the r ipen ing of vigor ous, productive, and hardy. 
late var ieti es. Re dglow's foli ag e is good, but su s

cept ible to leaf spo t which sometimes There seems to be little, if any, ad
caus es defoli ation of we ak trees. Thevantage in pl anting ex tremely late
fr uit is also moderat ely affected by maturing varieties, ev en in favorable 
brown ro t, bu t this can be contro lledseasons . There will be a seri ous loss 
easily by applying the r ecom mended in yield and quality fro m such a prac
spr ay as the fruit begins to color . tice in unfavorable seasons. 

The rich, dark r ed fruits ripen in
In the new var ieti es, attention has 

mid-season ; they are large, roundish
be en given to ease in harvesting. The 

oblong, with a thick sk in . The tender,
seed should be borne in pods wh ich juicy flesh is sweet flavored , and good 
do not sh atter easily . The desirable for eati ng fr esh. Re dglow makes ex
plant sh ould gro w at least 30 inches cell ent jelly, an d may al so be used for
ta ll under favorable condit ions, it sho uld ja m or preser ves . 
resist lodging, and its lowest pods and The other new plum, South Da kota
bran ches sh ould be several inches off (South Dakota No. 27) has an origin 
the gr ound. In ad di tion an upright type 
of branching is desirable. A plant which 

of the new ex per imen tal varieties havesh eds its leaves promptly upon r ipen ing 
2 or 3 per cent more oil than certainals o makes for easier harvesting. 
of the old sta ndard vari eti es. 

Quality of thc bea n, both external 
an d internal , has been taken in to ac The Years Ahead 
coun t in breeding new varieties. Siz e 
of bean is of secondary impor tance, What is the fu ture for soybeans in 
but the seed coat sh ould be smooth , Minnesota? Many people are asking that 
fr ee of disea se, and resistan t to sp li t  question and no on e seems qu alified to 
ti ng. answer it. Much, of course, will de

pend upon the relative prices of other 
fa rm crops. Not many fa rmers will pr oOil Content Varies 
duce soybeans if some other crop wi ll 

Soybean vari eties differ widely in bri ng them m uch gr eater returns. 
th e internal com position of their seeds. Minne sota farmers now know, ho w
The most valuable frac ti on of the see d ever , that they can produce soybeans 
is oil. Hence on ly strains carrying a succ essfully. Ne w and better variet ies 
h igh oil content are selected in the will soon appear. The processing indus
breed ing program. try is located close by. There is a real 

A farmer often says, "What do I market for the soybean meal in Min
care about the oil content? I don' t nesota. The demand for domestic oil 
get paid on an oil bas is anyway." is still high. More industrial uses are 

This is true. A high oil content is no being found for soybean products. All 
direct advan ta ge to hi m, and if it in all , it se ems unlikely that soybeans 
means a sacrifice in yield he m ight be will soon pass out of the agricultural 
unwise to gr ow such a variety. As new pi cture in southern Minnesota. 
high-yiel ding, h igh-oil varieti es come It is true that soybeans present a 
along, ho wever, it is to his long-range soil conservation problem on rolling 
benefit to produce th em in pref erence la nd , as do all r ow crops. From a long
to the low-oil va r iet ies. range viewpoint a considerable reduc

The general price level of Minnesota tion in acreage of such crops as soy
soybeans may rise somewhat when the beans and corn is pro bab ly desirable. 
processor becomes assured that Min With proper management, however, 
nesota beans will turn ou t as much oil soybeans can probably be grown safely 
per bu shel as Iowa or Illinois beans. on the relatively level la nds of south
We can view the fu tu re wi th consid er n Minnesota, if they continue to be 
erable hop e in this respect, for some a profita ble cash crop . 

Table 1. Yields of Soybean Varieties a t Waseca and in Southwestern Minnesota Coun ties. 
Av eraqe 1941·1948 

Approximate Yields 
Number 01Days

Variety Earlier or La ter So uthwestern 
Than Otta wa Mandarin Wa seca Minnesota 

Bushels per ac re 

Flambeau . 7 22.S 
Ottawa Mandarin . o 29.2 23.1 
Habaro . + 9 30.1 22.9 
W isconsin Ma nchu 606 . + 8 28.6 24.6 
Rich la nd . + 14 24.4 22.0 
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which m ay be traced back to th e early 
plum-breeding work of Dr. N. E. Han
sen , of th e South Dakota Agr icultural 
Experiment Station . 

In 1907 the late Charl es Haralson, 
then an assistant to Dr. Hansen , wa s 
emplo yed as superintendent of th e 
newly established Minnesota Fruit 
Breeding Stat ion. Mr. Haralson brought 
with him propagating wood of ab out 42 
seedling p lu ms which he though t might 
be of value in the Minnesota bree ding 
program. 

The se were iden ti fied by a ser ies of 
num bers fro m 1 to 42, with Sou th Da 
kota as a pre fix, but these nu mbers 
have no relation to any Sou th Dakota 
records. Number 27 is th e only one 
that proved to be of value in breeding 
or to have other outstanding qualit ies. 

Sinc e the South Dakota Station did 
not make use of th is se edling or main
tain the ori gina l stock , it was suggested 
by South Dakota that Minnesota spon
sor th is in tr oduction . The nam e was 
selected by mutual agreeme n t. 

The tree is of the na ti ve plum type 
an d is very hardy , vigorous, and pro
ducti ve. The fruits are of medium size, 
colored an attracti ve bright medium 
r ed over a yellow ground . 

The thin , medium- tough sk in covers 
a ye llowish flesh that is te nder , meaty, 
juicy, and plea santly swee t. The fr uit 
is very good for eating fres h or for 
jelly. 
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seem to be affected by ap plications of Weed Control Conference ... 2,4-D made at re commen ded stages of 

(Con tinue d fro m page 1) 
nitroge n deficiency for the corn on some 
soils. Crops on sand y soils h ave gener 
ally been ser iously injured by this trea t
m ent. Many perenn ial w eeds are either 
unhurt or suffer on ly m inor injury . 

Th e r eports on research work proved 
the impossibility for exact specifications 
in r ecommendati ons for the amount of 
2,4- D to be used and the time to apply 
it. Rates and dates a re influenced by the 
conditi on of t he plant at ti me of spray
ing . P lants gener ally are mo st su scep
tible dur ing per iods of r apid growth. 
Rep or ts indicated the r ate of transloca
tio n of 2,4-D to be closely r elated to 
th e am ount and m ove ment of carbohy
drates in t he lea f. Rapid periods of 
gro wth are accompanied by relatively 
la rge amounts of meristematic tis sue 
wh ich is especially suscep t ible to 2,4-D 
inj ury . Rapid growth in perennial 
weeds is a vulner able condition and 
hence a desirable ti m e for spraying, 
but such pe r iods should be avoided in 
cr ops. 

Gro wth from em ergence to the fully 
t ill ered st age in sm all gr ains is nor
m ally slow . The succ eeding "shooting" 
or "j oin ting" stage is one of r apid de
velopm en t . Corn grows s low ly under 
cool temper atures, but a per iod of r apid 
growth may be induced by adequate 
moi sture an d hi gh temperatures. It is 
at these gr and peri ods of growth that 
spraying m ay cause damage to crops. 

Grains May Be Injured 

Oth er stages sus ceptible to injury are 
th e "boot" stage of small grains, the 
bud or bloom stage of flax, and the 
tasseling stage of corn-periods of 
flow er formation and development. Ex
perimental data are not very conclusive 
as to ho w early crops may be sprayed. 

Alt hough perennial w eeds di ffer in 
their tolerance of 2,4-D, the commonly 
troublesome species on the farm are 
usually difficult to kill. The objective of 
control has been substituted generally 
for the aim to eradicate. 

It is possible to t r eat such species in 
growing crops with sufficient amoun ts 
of 2,4-D to retard development of the 
weed without serious injury to th e crop. 
Alt hough this pract ice m ay r equir e 
several ye ars fo r eradication, it com 
monly prevents seed formation in per 
ennial weeds, reduces or r emoves com 
peti ti on, and complies w ith w eed laws. 

Under favorable conditions a retrea t
ment can be made in the fall to hasten 
depletion of root reserves. A combi na
ti on of a competing cereal crop or ag
gressive forage grass with 2,4-D treat
ment seems mo re effective than 2,4-D 
alone. This has been particularly true 
w ith field bi ndweed and le afy spurge. 

The fla x a t the left shows the damages which 
result when 2.4·D is applied too late in 
the deve lopmen t of the plant. 

The sus ceptibility of a crop may not 
always be ex pressed in yield s. The ap
plication of 2,4-D oft en produces vari 
ous abnormalit ies which ar e frequently 
ve ry strik ing in appe ar ance. "On ion 
leaves," abnormal heads, and delayed 
matu rity in grain oft en follow spraying. 

Corn stalks fr equently become very 
br it tle or are bad ly bo wed. Brace roots 
a re grotesquely modified. Twisting, 
bending, and branching of flax stems 
ofte n occur, as well as fused le aves , 
fu sed bolls , and delayed maturity. 

In mo st studies these responses have 
not resulted in reduced yields. "Onion 
leaves" in corn, however, have pre
vented the em ergence of the tassel, 
wind or cultivation at the time of brit
tleness has caused broken stalks, bowed 
stalks have interfered with cultivation 
and picking, and del ayed m aturi ty has 
sometimes been serious. 

Reactions Oilier 

Variety appears to be an important 
factor in some crops. Tolerant varieties 
in flax, corn, and to a le ss exten t in 
wheat, oa ts , and barley , tend to r ecover 
fr om reaction to 2,4-D more completely 
than suscep ti b le var ie ties. 

The Confe rence heard r epor ts on only 
a fe w in vest igat ion s concerned with the 
effect of 2,4- D on quality. The evid ence 
is sufficient to indicate that oil percent
age and quality in flax , protein content 
in wheat, and suga r content in sweet 
corn and sugar beets, may be affected 
without any accompanying reduction in 
yi eld. Germination of seed does not 

growth. 

Altho ug h a number of investigators 
tried 2,4-D on horticultura l crops, no 
general r ecommen da t ions for its use 
were made by the Conference. The most 
promi sing resu lt s were with sweet corn 
potatoes, an d strawber ries for a first
ye ar planti ng. P re-emergence treat 
men ts in asparagus , beans, beets, onions, 
spinach, and melon crops have shown 
promise, but investigators felt th at 
trial s under a wide vari ety of soil and 
climatic conditions ar e needed befor e 
recommendations can be made. 

A popu lar section of the Conference 
was the one devoted to woody-plant 
control. Alt hough th e fund of informa
tion on this phase ha s grown very rap
idly in only two years, this section ou t
li ne d 15 impor tant problems tha t need 
fur the r inves tigati on . 

A .2 per cent solution of 2,4-D was 
r ecommended for k illing woody plants 
which are sensitive to foliage sprays. 
Wh er e humidity is low and drift an d 
volatility a re not a pro blem, the ester 
formulati on is su ggested ; under humid 
conditions the same conc entrat ion of 
am ine or sodium salt may be us ed. 

Mos t of the plants are best spra yed 
when growing actively. At least a 5 
per cent solution of 2,4-D should be 
used for tr eating su rfaces of stumps 
and cane s th at have been cut as clos ely 
as possibl e to ground level. Thi s treat 
ment w ill k ill som e shrubs and trees 
that are tolerant to foliage sprays. A 
combinat ion of equa l parts of 2,4-D and 
2,4,5-T (2,4,5 - trichlorophe noxyacet ic 
acid) was r epor ted more efficient than 
2,4-D alone. 

Othe r Herbicides 

The compound 2,4,5-T ha s be en more 
effective on brambles and more depend
able for killin g poison ivy than 2,4-D . 
It has not proved more potent for those 
spe cies th a t are easily controlled by 
2,4-D. 

TCA (trichloroacetate) appears 
promising for the eradicat ion of qu ack 
grass, but the tre atmen t is expensive at 
present. It may also be useful as a pre
emergence treatment to con trol crab 
grass and fox tail. 

IPC (iso propy l-N-phenyl car bam
ate) has not proved effec tive on quack 
grass, but has sh own promise as a 
pre-em ergenc e treatment for the con
trol of seedling grasses in a few crops. 

PCP (p en tach loro phe nol) has shown 
possibilities as a pre- em ergence treat
ment on certain large se eded crops 
such as soybeans. 

Because of in sufficient information, 
none of these herbicides ex cept 2,4,5-T 
was recommended for farm us e by the 
Conference. 
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ROUGH FISH ARE NEGLECTED� 

Lelt-the Wa seca po ta to. a good variety for 
the home ga rden. 

Right-the Chisago yields many large . smooth 
tubers with small. sha llow eyes. 

(Continued fro m page 3) 

What makes the per formance of Wa
seca, Ch isa go, and Sa tapa superior to 
th at of the standard var iet ies of similar 
maturing seasons is that th ey produce 
m or e m edium and la rge tubers of h igh 
mar k et qu ality . In addition , they ex 
h ibit a character ist ic un ifor m ity of 
size . 

The n am es for t he new varieties a re 
of Am er ican Indian origin and w ere 
select ed as descri pt ive of tuber ap pear
ance in each case. The n ames do not 
r efer to Minnesota a reas to which the 
var ieties m ay be particularly adapted. 

WA SECA (m eaning "red ea r t h" ) 
The plants ar e small to m ed ium in size , 
compact to spreading in form. This is 
a v ery ear ly -m aturing variety which 
m ight be compared to Red War ba. The 
skin is red and smooth , but un like the 
Warba th e ey es are m ed ium sh allo w . 

Because it produces m edium- to 
large-siz e tubers ear ly in th e season, 
Waseca may be especia lly adapted to 
the ho me garden . In tests wh ich com
pared varieties on the basis of yield of 
U. S . No . 1 size tubers, Waseca y ielde d 
86 per cent of po tatoes mor e than 2% 
inches in diameter . 

CHISAGO ("lar ge, fai r " ) - This 
ear ly -m atur ing var iety gr ows on m e
dium- to large-size p lants, of er ect to 
spreading shape. 

The comparison tests showed that 90 
per cent of th e yield of Chisago con
sisted of potatoes 2% in ch es in diameter 
or larger. Cobbler y ielded 84 per cent 
and Triumph 81 per cent of th is size. 

SATAPA ("red ball"J -A m id-sea
son var iety, Satapa is compar able to 
Ponti ac in m atur in g season. It produces 
uniformly round, smooth tubers of 
pale red sk in color , m edium to lar ge in 
size with very shallow eyes. 

The shallow eyes, together with t he 
uniform, smooth shape of the tuber, 
makes Satapa particul arly adapted to 
use in restaurants and hotels where 
mechanical pee lers are used. 

An yone interested in procuring seed 
stocks of these varieties should com
municate w ith A. G. Tolaas, Seed 
Potato Certification Office, University 
F ar m, St. PaulI, Minn. 

(Continued f rom page 11) 

ch ange to occur in ou r h andling of 
the rough fish situation, a de finite 
modification of the public's a ttitude 
would have to come fir st. 

S trangely enough, curr ent practi ces 
a im ed at rough fish elimin ation would 
not have to be greatly modified to 
achieve fishery m an agement for m ax i
mum protein yield. A ch ange of policy 
an d objective, howeve r , wo u ld allow 
emphasis to be placed on good fish 
management which would utilize all 
sp ecies with the greatest possible ef
ficie ncy and maximum retur ns to the 
citizens of Minnesota. We should un
derst and clearly that more effecti ve 
carp utilization is n ot only consistent 
with maximum game fish pr oducti on , 
but is essent ial to it. 

Native Species Neglected 

A su bject of almost equ al importance, 
although mu ch less spe ctacular , is the 
great n eg le ct of various native species 
such as bullheads, catfish , suck ers, and 
the ye ll ow perch. These fish es are 
sought very li t tl e by anglers ex cept in 
limited ar eas, bu t they do form a ver y 
important part of the fish po pul at ion 
of Minnesota w aters. 

They use large quantities of basic 
raw materials and convert th em into 
exc ellent food fish. Unfortunately, m ost 
of t hem die of old age and n ev er con
tribute to th e resourc es of hum an 
food . 

This w aste is caused by ignorance 
of t he fine food qualities of these fishes 
and to the mistaken belief , at least in 
the case of per ch , that they are gener 
ally parasitized or u nwholesom e. Th e 
state Conser va tion Depar tm ent last 

y ear harvested nearly 1.5 million 
pounds of bullheads which were sol d 
for a good price on the commercial 
market. Bu llh ead projects were car
r ied on in an effor t to improve the 
game fish populations. To what de gree 
game fish are improved has not be en 
fully det ermined but certainly the sav 
ing of this large quantity of fine food 
which is n eg lect ed by anglers is good 
conser vat ion and could be expanded 
mo re wid ely. 

Many of our lakes are overrun wit h 
unw anted yell ow perch. Adequate u se 
of the se fish would not onl y provide 
mo re food, but would greatly reduce 
the problems of game-fish managem ent. 
The perch emph asizes a point some
times overlook ed by fish eries m anagers 
and quite genera lly mi sunderstood by 
fisherm en. This important fact is th at 
us e of all species r esults not only in 
a gr eater yie ld of th e less desi r ed 
forms, but also in a much gr eater yi eld' 
of the popular game fish es. 

A lake will produce a limited num
ber of po un ds of fish per acre. If the 
av ailabl e food and sp ace is used by 
fish which are not harvested, there is 
much less food and space for the game 
spe cies which are sought by t he sports 
angler. The refore, the k ey to bett er 
gam e fishing as we ll as to greater pro
duction of fish proteins is the maximum 
use of all sp eci es r a th er than the at
tempts to build up large popu latio ns 
of predaceous game fishes. 

Conservation Department employees dipping 
carp out of the net a lter completing a seine 
haul on a Minnesota lake. 

Minnesota Department of Conservation 
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"WHAT YOU don 't know but 
you are willing to try to find ou t" 
is the real mea ning of the word 
"research," sa id Cha rles F. Ketter
ing, Res ea rch Consulta nt of Genera l 
Motors Corp oration. This is a pr o
foun d sta tement in simple words, 
and ev eryo ne engaged in a gricul
ture-the farm er and the scientist 
a like- would a gree tha t we fa ce 
many un answe red questions for 
whic h we eagerly seek the correct 
answers. 

Some peop le thought that science 
had made conside rable progress 
when it brought forth the at omic 
bomb. As a matter of fac t, this was 
just one a nswer to a single my stery 
of Na tur e. Ever y day, new problems 
arise- problems that seem even more 
puzzling than those we ha ve fac ed 
before . We have made great strides 
in our knowl edge of physics, chem
istry, gen etics, microbiology , and so 
forth, but we a re st ill seeking the 
solution to many everyda y pr ob
lems of fa rm operation, production, 
distribution, family living, a nd other 
phases of country a nd city life. 
When one question is answere d, a 
dozen others arise. 

Agriculture is no t sta tic but dy
namic, much 'a s we should expect, 
since Natur e is in a constant sta te 
of flux. The plant breeder may de
velop a new and productive variety 
of oa ts, for example, with nearly all 
of the desirable characteristics 

which have been sought for genera
tions. The grower may immediately 
feel elated because of the hig h 
yields and superior properties of the 
new va riety. Suddenly and without 
much wa rn ing, a new disease ap
pears on the horizon, and the new 
variety is stru ck down. Where must 
we turn now? 

Fortunately, the plant breeder has 
not been caught unawa re of the pos
sibilities. He has been propagating 
other combinations of known or lit
tle-studied varieties. He ma y have 
ready a variety which is resista nt 
to the new plague. He canno t stop 
a t this point, however, because a 
new threa t ma y appear . We will 
probably never be absolutely certain 
that a va riety will resist any infec
tion or fit a ll conditions. The search 
continues and one must be patient 
because Nature is re luctant to give 
up a ll her secrets. 

Remarkable changes have ta ken 
place in Minnesota agriculture in 
the periods between World Wa rs I 
and II. The number of horses ha s 
decreased and tractors ha ve in
creased nearly tenfold. Mechaniza
tion brin gs new problems to fa rmers. 

Corn and fla x production have 
more than doubled; soybeans have 
increased by more than 200 times; 
wh eat has gone down to fifty per 
ce nt of 1919 figures, while rye pro
duction is on ly ten per cent of wha t 
it was thirty years ago. These shifts 
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have in troduced entirely different 
problems for the investigator as well 
as the farm operator. 

Radios have now become sta nd
ard equipment in more than ninety 
per cent of Minneso ta farm homes, 
though none were there immedi
a tely a fter the last war. Even so, we 
still lack a dequate a nswers for 
many of the questions raised by 
housewives a bout their every day 
ta sks and responsibilities. 

At any moment, the forces of Na
ture ma y change a n a tom and 
thereby a lter a molecule which in 
turn may mean new characteristics 
for a substance hitherto considered 
well-known. In all fields of research, 
we discover one fact and find that 
it is not enough. Resea rch is never 
finished and there are more ques
tions unanswered than answered. 

It is the function of the Experi
ment Station to proceed persistently 
in its attack upon the multitude of 
problems facing a griculture. If we 
are to ma ke progress, patience, un
derstanding, and diligence are nec
essary on the part of both investi
ga tor and agriculturist. Let us re
peat that there is much we do not 
know, but we are more than willing 
to try to find out. 

With the support of the people of 
the Sta te, the Agricultural Experi
ment Sta tion will continue the quest 
for the tru th. 

~-,.....---
H. Ma cy . Associate Dire ctor� 
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