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RURAL CHURC HES IN MINN ESOTA
 
LOWRY NELSON· 

M INNESOTA is a s ta te of many 
churches and denominations. Organized 
re lig ious life is conspicuously diverse 
wit h 98 of the na ti on 's 256 d ifferent 
r eligious organizations represented. 
Chri sti ans-especi ally Protestants- dif 
fer wit h one another in many wa ys. Of 
course, w e know that there is a wide 
area in wh ich Protestants, Catholics, 
and J ews find agreement. This is a 
point to keep in m ind as we consider 
th eir differe nces. 

In spite of the am azing number of 
sec ts and denominations , most of Min
nesota 's church members belong to a 
few major denominations. Seventy-five 
per cent of the church m em bers in the 
sta te belong either to th e Rom an Ca tho
l ic church or to one of the m any Lu
ther an bodies. 

In 1936, there were 506,447 Lutherans 
and 510,338 Roman Catholics. Adding 
the Methodists (75,010) , Presbyterians 
(41,272), Jewish Congregations (39,160), 
Baptists (34,421), Episcopalians (30,369), 
and Congregational and Christian 
Church m em bers (25,481) to the Ca tho
lics and Lutherans brings the total to 
1,262,498, or 93.3 per cent of all chu rch 
m embers in the state. 

We can not, however, ignore the 
sm aller sects which play important 
ro les in their local communiti es ; nor 
may we, with fu ll recognition of reali
ties, overlook the di ffer ences among the 
branches of the second-largest denom i
nation in the sta te, th e Lutherans. There 
are many differe n t Lutheran sects 
whi ch as yet can scarcely be regarded 
as one group. In fac t, the census lists 
17 differen t Lutheran bodies, including 
no t onl y the m ore wi dely known Swed
ish , Nor wegian , and German Lutherans 
but also Engli sh, F in nish , Icelandic, 

• Th e services of Mrs. Margaret McConah y. 
O. M. Westby. and Rulon McCarrey in as
sem blng data are gratefully acknowledged . 

President Emeritus W. C. C offe y Says-

Ther e is some thing impla nted in the human he art wh ich tells 

us we ca nnot leave God out of our reckoning. The Creator ha s 

ordained that this shall be a world not only of physica l laws 

but of moral laws as we ll. There is an order of tru th. justice. 

and mercy to which we must confo rm. Karl Marx decl a red 

religion to be the op ium of the people; a sedative which keeps 

men from rising up to destroy in justice. In his th inking . only 

matter is ult imately rea l. But the country in which his philosophy 

is entrenched ha s learned that there is a hunger for spiritual expression wh ich can be 
sa tisfied only In established cent ers for religious worship. 

A de mocratic society such as ours cannot do without well-orqcnized, vigorous 

churches. By cultivating thin gs of the sp irit we fort ify the principles which undergird 

dem ocracy . As farm conditions change and fa rm families become fewer and smaller. 

we face the se rious problem of organizing the rural re ligious program so tha t all 

rural people may have opportunity to participa te in a healthy church life. 

Da nish , Slovak, and "American" groups. 
The number of church members ha s 

increased steadily with the growth of 
populati on in the state. In 1906 there 
were 901,199; in 1916, 931,388; ill 1926, 
1.282,188; and in 1936, ther e were 
1,352,662 mem bers. While the Census 
of Reli gious Bo dies, 1946, is not ye t 
available, it is doubtful if the re has 
been much change in total membership 
in the state because th e popula tion itself 
changed very li t tle. The fact that farm 
population is less no w than in 1936 
would in dica te a decline in rural church 
mem bershi p also. 

While tot al church m embersh ip has 
incr eased, th e number of churches has 
in creased only slightly ove r the 30
year per iod. In 1906, there were 4,721 
churc hes ; in 1916, 5,014; in 1926, 5,132 ; 
and in 1936, the number declined to 
4,794. This declin e in the number of 
churches has no doubt come about 
through aba ndon ing rural chu rches, 
merging open-co u n try churches, or con

solidating an open-country church w ith 
a to wn or vill age church. Since 1936 
th e number of rural churches ve ry 
l ikely has declined even more. The 
decline in chu rche s, on the one hand, 
and the incre ase in members, on the 
other , have brought about a des irable 
increase in .the number of member s 
per church (see table 1). 

Churches Too Small 

But even though th e number of 
churches in relation to members has 
declined, th ere are still too many. The 
National Rural Church Executive 
Board, made up of representatives of 
various Protestant churches, r ecently 
declared that one church per th ousand 
people would be a desirable situa ti on . 
If we apply this standa rd, we find th at 
Minnesota has almost double the num
ber of churc hes that would be needed, 
or one church for ea ch 563 people. Even 
so, Minnesota, ranking sixteenth, was 
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For exam ple, data from 20 Protestant 
den ominations show ed uniformly smal
le r churc hes in villages than in urb an 
centers while those in the open country 
were smaller than those in the vill ag es 
(see tabl e 2). 

Thus it is clear that in m any cas es 
churches are kep t opera ting w ith fewer 
than 100 m em be rs . 

Membership Varies with Section 

The densi ty of church population as 
repo rte d in the Census of Religious 
Bodies varies in different par ts of the 
state. Larger pro por ti on s of th e popula
tion are church members in the south 
centr al coun ti es th an in othe r sect ions. 
The cutover section of nor theastern 
Minn esota has t he sm allest percen tage 
of church m embers. Gener ally, where One of Minnesota's first churches ob ser ves

Church membership, Minnesota, 1936. its 93rd year, in Vasa.people live far apart and are ba dly scat
ahead of m ost other state s in th is r e tered the propor ti on belonging to bers while others r eport only adult or 
gard.� ch urches is a lso low. This is the prin  confirmed members.'

The "e xcess" church es are mo st com  cip al reason for the cutover cou n ties The majority of church members of 
mon in the rur al areas, where i t is dif having a low percentage of churc h the st a te live in urban areas. As of
ficult, a t best, to get enoug h m em bers membershi p. Where th e Roman Catho 1936 rural m em bers constituted only 47 
to sup port a ch ur ch adequa tely. Of ten lic Chu rch is dom inant, th e pr opor tion per cen t of the total for the sta te,
the re are several churches "competing" of ch ur ch m em bers in the popula ti on is a lt ho ugh over half the population w as
for the relati vely few people in a farm relatively high; one re ason for this is li ving in rural areas. Th is may be a 
area.� th a t Catho lics repor t all baptized mern re sult in par t of the failure of r ural 

chu rch es to send in th eir reports . How
Table 1. Changes in Churches and Church Membership in Minnesota, 1906 to 1935 ever , it is likely that som e rural 

Numb er Avera ge Per cent mem- churche s were unable to continue to 
01 Membership members bers ar e of totalYear� fu ncti on during the depression . Thischurc hes� p er church popula tion '" 

would also help to account for the fa ll 
1906 ......................... 4,721 901,199 191 46.7 in g off in the r ural m embersh ip. 
1916 ............................. ...... 5,014 931,388 186 41.5 There is practi cally no differen ce in 
1926 5,132 1.282,188 250 51.4 th e pro portions of th e urban and rural 
1936 ............................ ........ 4,794 1,352,662 282 50.0 popula tions that belong to chur ches. 

Those who may be inclined to think of* Population for the various y e ars w a s e stima te d by interpolation . 
Source: Census 01 Religious Bodies lor 1906, 1916, 1926, and 1936. U. S. Bureau of Census. the city as "w icked" and the country 

Washington, D.C. as all vir tue cannot base th eir judg�
ments on the relative percentages of the� 

Table 2. Confirmed or Adult Members per Church. Urba n, Villa ge, and peo ple who belong to churches. Never�
Open-Coun try, for 20 Minnes ota Denominations, 1941' theless, consideri ng th e handicap s under� 

wh ich rural peop le have to fu nction asDen omina tion Total Urban Village Op en -country 
church m embers by compar ison with 

Av erage nu mbe r th e city or town, the sho wing is by no
Seventh-Day Adventis t ....� 57 83 30 26 means a reflection upon them.North ern Baptist Convention . 177 301 106 61 
Christian and Missionary Alli a nce 38 63 26 34 The problems of th e rural church 
Congregational and Christian Churche s 162 294 93 38 cen ter to a large extent around th e 
Disciples of Christ .. . 164 215 109 116 problem of size. Ma ny churches are too 
Evangelical Ch urch .... .. . 115 200 100 69 small for efficient op eration. The smallEvangelical Free Church of America . 68 139 50 43� 
Evangelical Miss ion Cove nant . 97 210 53 39 size results from two main factors : (1)� 
America n Lutheran .. 217 310 217 151 sectar ian he terogeneity ; and (2) scat �
Evangelical Luthera n Augustana Synod� tered resid ences of farm population. 

of North America .......� 230 498 178 125� The solu tio ns-easier seen thanEvangelical Luthera n Synod of Missouri , Ohi o. 
ach ieved-ar e :and other states . 191 341 162 166 

Evangelical Lutheran Join t Synod of Wisconsin 1. Federation of competi ng rural 
and other states . .. .. 293 624 219 164 churches. 

Finnish Evangelica l Lutheran (Suomi Synod) 108 147 67 60 2. Merging or consolidation of
Lutheran Free _......................... .. .. 113 253 112 76� 
Norwegian Lutheran . 186 527 180 114 open- country and town chu rches. 
United Luthera n .. 395 510 229 133 1 A br ief comment on the membership data 
Methodist .. 238 532 135 68 is in order . The information is colle cte d by

the U. S. Burea u of the Census by means ofPresbyterian _ . 191 404 89 56 questionnaire s sent to mi niste rs and to de 
Protestant Episcopal __ . 153 226 47 53 nomi nati ona l headquarter s. Repo r t is never 
Evangelical and Reformed 140 228 123 100� 100 pe r cent, and is probably less in r ural 

than it is in urban areas. Mor eover , chu rchesRoman Cathollet .. 721 1,678 425 213 differ in their definit ions of members. The 
All denominations . 186 361 137 107 Roman Catholic Church re ports all baptized 

members , wh ich for them include s infants. 
• Data from records in the central offices of respective denomina tions . Others repor t onl y adult or confirmed m em
t Roman Catholic ligures include all baptized children as well a s conlirmed or adult members. bers. 
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NEW CHEMICALS FOR CUTWORM CONT OL� 
A. A. GRANOVSKY 

EVERY YEAR cu tworms seri ously 
damage fa rm crops. They still d efy 
most con trol m ethods. Toma toes, cab
bage, to bacco, perenn ial and annual 
or nam entals, and other transplants are 
most ser iously dam aged by th e cut
worm. If these are pla nted in cutworm
infes ted soil, no m att er how well the 
seedbed is prepared, th e loss may be 
heavy. Corn , beans, onions, lettuce, 
pea s, and othe rs may also be damaged . 

In recen t ye ars th e use of several 
newer insecticides, especially DDT , 
chlordane, benzene, hexachloride, and 
ot hers, in controlling ins ects feeding 
above ground has been th orou ghl y 
st udied. However , relatively li ttle has 
be en done for th e control of insects 
wh ich feed below gro und . Poisoned 
whe at-bran bait is s till the st andard 
method in th e control of m ost cut 
worms. Often its resul ts are disappoin t 
ing, ne cessit a ting several applic ations. 
It is a lso cos tly an d di fficult to apply . 

DDT Emulsions Tried 

In Ma y, 1946, prelim inary test s with 
a few concen trations of DDT emulsions 
were made in t reating a heavily in 
fested ho me-vegetable garden near 
Anok a. Th ese tests indicated tha t DDT 
cou ld be used to con trol cutworms, a l
though some of th e vegetab les were in
jured by higher concentra tions of DDT 
as well as by th e solvent used in that 
par ticular form of emuls ion. Ma ny cut
worms were driven out of the soil to 
th e surface of th e gr ound in less th an 
10 minutes and continue d to emerge 
from th e trea ted soil for several hours. 
All of the cutworms that reached th e 
sur face becam e paralyzed a nd d ied in 
an hour or two. In spite of the ins ecti
cide injury in vary ing degrees, depend
ing on th e sus cep tibility of various 
garden crops to th e DDT emul sion 
treatment, th is new method of cu tworm 
control offered a very important pos
sibility. It needs further investigation . 

In the sp r ing of 1947, in North Min
neapolis, a commercial truck-cro p 
ga rden, planted to nearly 1,500 tomato 
plan ts, was heavily infested with sev
eral species of cutworms. The infesta
tion was so severe that th e grower had 
to reset 873 out of 1,000 plants within 
two weeks. Three distinct exper iments 
were planned, using such newer insecti
cide s as DDT, benzene hexachloride, 

Cutw orms di d th is damage to a 
young cabbage transplant 
(le ft) an d a y oung tomato 
plant (ri gh t). 
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chlordane, and parath ion-3422 in dust, 
spray suspensions, and emulsion forms 
as fa r as available. 

In th e first experi me n t 13 distin ct 
formula tions we re tes te d, using the 
newer in secticides at various concentra 
t ion s and in differe nt forms. About 12 
to 14 inches of soil su rface in diameter 
abou t each alrea dy-set-out tom ato plant 
wer e treated by either hand d usters 
or sprayers. A visible deposit of either 
dust or sp ray was left on the ground. 
The lower por tio ns of th e plants were 
als o cover ed with insecticide. 

Exper iments with Dust 

In the second expe r iment only three 
sel ect ed dusts were used over 400 p lants 
each and were applied in th e sam e 
manner . These dusts were DDT 5 per 
cent, chlordane 5 per cent, and benzene 
hexachlor id e 5 per cen t with 0.5 per 
cent Gam m a isom er . 

In th e third expe r im en t a portion of 
th e field intended for tom ato plant ing 
was div ided into three par ts. One was 
left as an untreated ch eck; the other 
two por tions wer e un iformly treated 
with 5 per cen t DDT du st, leavi ng a 
sligh t visi ble deposit over th e en tire 
ground . Th ree days later, the tomato 
plants were set ou t over the enti re 
treated an d untreated areas. Immedi
ate ly aft er pl anti ng , in one - half of the 
area previous ly trea ted , th e ground was 
again du sted ab out 12 to 14 inches in 
d iameter arou nd ea ch set-ou t plan t. 

New Insecticides Prove Good 

Within 24 hours after t reatment, 
m any cu tworms we re either dead or 
partly paralyzed , lying on th e surface 
of the ground about each treated plan t. 
All of the new er insecticides used in 
th ese exper imen ts proved to be effec
tive in var ious degre es . The efficiency 
was grea ter in hi gh er concentrations. 
As m any as 17 de ad or dying cu tworms 

were found per pl an t under som e trea t
ments. None of the affected cutworms 
were able to enter the soil again. 

Carefu l observations th roughout the 
season were made on any poi son ing ef
fect up on the treated tomato plants. 
Th e op in ion of th e exper ienc ed truck 
cro p grower was also conside r ed . In 
all instances, as far as could be de 
tected, no harmful effec t was produced 
on th e plants or the yi eld of tomatoes. 

Th e tom ato pl an ts un der all treat 
m ents we re signi ficantl y better pro
tected fro m cu tworms than in the un 
treated plots . Hi gh er DDT concen tra
tions and chlordane and, to a lesser 
deg re e, ben zene h exachloride gave bet 
te r r esults than som e of the othe r tr ea t 
m ents. P arath ion-3422 at low concen
trations ga ve less effective contro l. 

Tr eat Bed Before Seeding 

On th e ba sis of these ex per iments 
th ese m et ho ds of cutworm cont rol a re 
m ore effecti ve than the standard whea t
bran bait. The best new m eth od to con
trol cu tworms is to treat the prepared 
see dbe d ab out 3 to 5 da ys before setting 
ou t the tr ansplants or before planting 
seed cro ps , using either 5 per cen t DDT 
dust or 5 per cent chlordan e dus t . Ap 
p ly abou t 30 to 40 pound s of dust pe r 
acre, dus ting th e entire ground un i
form ly, so that the cutworms will be 
ex posed to the insecticide. 

If dam age occurs to plants a lready 
set out, apply th e same mater ials on the 
soil around th e pla nts, cover ing an area 
about one foo t in diameter about each 
transplan t or in the row of crops. 

Th ough other materials gave fair ly 
sa ti sfactory results, they cannot be 
recommended at this stage. Benzene 
hexachloride te nds to taint th e products 
of th e plants and parath ion-3422 is 
hi ghly poi sonous to anima ls. 

Th ese two new m et hods are m ore 
convenient, more ' effective, and cheaper 
than the old poisoned wh eat-br an bait. 
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The nitrog en in animal dro ppings resulted in the added gr owth seen in this pasture. 

So e Minnesota Soils 
Need More ;NitrogeH 

A. C. CALDWELL and 
J. M. MacGREGOR 

THERE IS increasing ev idence th at 
a lack of ava ilable n itrogen is limiting 
plant growth on m any Minnesota soils. 

In the past a deficiency of availabl e 
phosphoru s ha s received th e most at
tention, but it is becoming apparent 
that nutrien ts other than phosphorus 
should receive more consideration. 

The an imal husban dry man readily 
appreciates the im portance of protein 
in feeding. The agronomist should be 
just as solicitous about the nitrogen 
supply for h is growing crop. Nit rogen 
is an essential consti tuent of all plant 
and ani mal ti ssues. This nut r ient is re
quire d by plants in large amo unts; it 
encourages the above-ground vegeta 
tive gr owth, produces succulence, and 
imparts a deep green color to the 
leaves. Nitrogen is essent ial in the re
pr oduction of both plants and anim als . 

Th e plants mos t likely to exhibit 
nitrogen-deficiency symptoms are the 
small gr ains, flax , and corn, as well as 
the hay and pastur e grasses. The corn 
plant suffer ing from a lack of ni trogen 
will indicate th is by a fir ing of the 
leaf, beginni ng at the tip and proceed
ing down the mi dri b. Th is should not 
be confused with symptoms of potas 
sium deficiency, which is characte rized 
by firing along the edge of the leaf. 
Nor should these deficiency symptoms 
be mistaken for drouth damage, which 
is a common error. In gener al, a n itro
gen defici ency may be suspected when 
plants are paler in color than usu al. 

Most of the nitrogen in the soil is 
t ied up in the organic matte r, which 

m ust be acte d upon and broken down 
by soil organisms before nitrogen be
come s av ailable to the plant. The total 
nit rogen content of m any soils may be 
quite high (some black prairie soils 
have as m uch as 6,000 pounds pe r acre 
six inches deep ) , but unless condit ions 
are suitable for decomposit ion an d the 
organ ic matter is in a form that can be 
r eadily attacked by soil organisms, the 
cr ops gro wn on that soil may suffer 
from a defic iency of nitrogen. Legumes, 
with the aid of the nodule organisms, 
are able to use free nitrogen in th e air . 
Th ere is some fixation of atmospher ic 
ni trogen by soil organisms apart from 
those associated with legumes, and 
electr ical storms fix addit ional nit rogen 
which is brought to ea rth in rain or 
snow, but the combined amounts sup 
plied from these two sou rces are low 
and far fro m enough for a good cro p. 

Trials He lp De termine Requireme nts 

In determining nitrogen needs ther e 
are many factors to be cons idere d, such 
as deficiency symptoms exhibite d by 
the plan ts , the active organic matter 
content of the soil, and soil -manage
ment practi ces. The most satisfactory 
method of determining pl an t needs is 
by actual field t ri als and by observing 
the responses of the plan t to applied 
nutrients. Such tests are an im por tant 
par t of the Div ision of Soi ls' work. 

Many fer til izer trials have indicated 
subs tan ti al increases in corn yields from 

Table I. Effect of Nitrogen an d Other Nutrients 
on the Yield of Corn on a Sa ndy Soil 

Yie ld. 
Pla nt nutrien ts 

a p pli ed, p ounds 
bu shels 

per 
Increase 
over un

per a cr e acre fertilized 

Ph os-
Nitro ge n p ha te Pota sh 

20 0 0 36.3 6.6 
o 20 20 30.6 0.9 

20 20 0 40.7 11.0 
20 20 20 42.8 13.1 

Th e application of ph osphorus and 
potassium to corn on the sandy lands 
wit hout the inclu sion of n itrogen is of 
doub tful va lue, as shown in table 1. 
Th e previous soil management and th e 
dist r ibu tion and the variation in the 
amount of precipi tation will affect the 
yields obtained with fer tilizers. 

In fer tili zer ratio trial s conducted in 
Renville, Waseca, and Mower counti es 
on finer-tex tu red soils , those fe r tilizers 
wi th a hi gher propor ti on of nitrogen 
proved to be the best. In Renvill e 
Cou nty, for ex ample, the best ratios 
were 1- 1-2 , 1- 2-2, an d 1-2- 1, and if 
such ratios were available they could 
be r ep resen ted by fer tilizers such as 
8-8-16, 8- 16-16, an d 8- 16-8. Fertilizers 
commonly used for corn are 2-12-6 
3-18-9, and 4-24-12, in wh ich the ni tro
gen content has a ratio to phosphate 
of 1 to 6. The application of 100 poun ds 
per acre of 2-12-6 in the hill to corn at 
plan tin g t ime supplies only 2 pounds 
of n itrogen , which would not be suffi
cient to meet the nitrogen requirements 
of one addi t ional bu shel of corn. 

Nitrogen Experiments on Flax 

F lax is a cr op wh ich is quit e sen sitive 
to lack of nitrogen in th e soil. As ta ble 
2 shows, good increases in flax y ields 

in cr eased supplies of nitrogen. Table 1 
shows the r esponse of corn on sandy Com leaves show effects of fertilizers . Left : 

corn starved for potash; cen ter: com starvedsoils, which are inheren tly low in or 
for nitrogen; rig ht: corn grown w ith com

ganic matter and thus in nitrogen. plete fe rtilizer. 
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were obtained in Stev ens, P olk, and 
McLeod count ies fro m nitrogen a lone. 
In Mower Cou nty n it rogen was us ed 
on ly in combination with phosphor us 
and potassium . Yield incr eases of 5.1 
bush els pro bably invo lve d all three ele 
men ts, but t he effect of n it rogen in in
creasing amou nts is apparent. Incr eas
ing the ni t rogen supply from 20 to 40 
po unds per acre in creased the yi eld by 
3.3 bus hels; add ing an addit ion al 20 
pounds to the 40 gave a fur ther y ield 
increase of less th an a bushel. 

Accord ing to the Flax News Letter of 
Oct ober 29, 1947, the average price for 
flax fr om 1929-45 was abou t $2. An 
average inc r ease fro m 40 pounds of 
nitrogen of 4.0 bush els w ould m ean an 
in creased r etu rn per acre of about $8. 
Forty pounds of ni trogen per acre ap 
plied as ammonium n it r ate at its pr es
ent cost wou ld involve an outl ay of 
about $4, lea ving a r etur n over fer t il izer 
cost of a round $4 per acre. 

Nit ro ge n Experiments on Oats 

Oats is a crop wh ich h as r espon ded 
ve ry consisten tl y, and at times remark 
ably, t o nitrogen ap plications. Tr ials 
con ducted in m an y counties by the Di
vision of Soils and the Agricultural 
Extension Di vision have shown ex cel 
lent resu lt s from apply ing nitrogen to 
oa ts . It is evident f rom table 3 that 
nitrogen and phosphate on oa ts giv e 
better ret ur ns th an either a lone. 

Nit roge n Effects on Pasture 

There is ample ev iden ce that pas
tures r espond to n itrogen applications. 
It h as been fou nd tha t nit roge n on mixed 
pastures sti mula tes t he n onlegum es to 
the detriment of th e legumes, bu t th e 
grow th of brom e and blue gr ass m ay 

Corn yields in these tria ls were increa sed by a pplying nitrogen . 

be improved in many cases by app lic a 
ti ons of nit rogen . The m any lush , gr een 
spots on a lmost any pastur e wh er e ani
m al droppings or uri n e have been de
posit ed sh ow wh at nit r ogen will do in 
st im ul at ing gr ow th. Legumes n eed large 
amou nts of n it roge n for m ax im um 
growth but they can ob tain it from the 
air , providing they are proper ly in ocu 
la ted an d so il fa ctors , such as su pplie s 
of lim e, phosphor us , and potassium , are 
m ade as fa v or able as possible. 

Possible Detrimental Effects 

Care sh ould be exercised in u sin g 
n it rogen be caus e th ere are a number 
of p ossible de tr im ental effects from 
incor rect use. Applied n it rogen sh ould 
not com e in contact with th e see d or 
stands may be damaged. Too mu ch 
n it rogen induces excessive v egetat iv e 
gro wth, which r esults in a plant w ith 
in cr ea sed suscepti bili ty to d isease an d 

Table 2. The Effect 01 Nitrogen and Other Nutrients on the Yield 01 Flax 

Plan t nutrie nts a pplied, 
pound s p er a cre County 

Yield. bushel s 
p er a cre 

Increase over 
unfertil ized 

Nitrogen Phospha te Potash 

40 0 0 Stevens 18.1 3.3 
40 0 0 Polk 18.1 4.5 
40 0 0 McLeod 21.0 4.3 
40 40 0 Polk 18.8 5.2 
40 40 0 McLeod 21.7 5.0 
20 40 40 Mower 18.5 5.1 
40 40 40 Mower 21.8 8.4 
60 40 40 Mower 22.4 9.0 

Tab le 3. The Eflect 01 Nitrogen and Other Nulrients on the Yield 01 Oals 

Plant nutrients applied, 
pounds pe r ac r e 

Nitrog en Phosphate Potash 
40 0 0 
40 0 0 
40 0 0 
40 0 0 
0 40 0 
0 40 0 

40 40 0 
40 40 0 
40 40 0 
40 40 0 
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Yield. bushe ls Incre a se over 
County p er a cre unfertilized 

Wa seca 77.0 12.4 
Slevens 59.2 12.1 
Kana bec 39.4 3.8 
Beltrami 40.2 19.8 
Waseca 69.8 5.2 
Kanabec 35.6 0.0 
Waseca 86.2 21.6 
Slevens 70.5 23.4 
Kana bec 56.3 20.7 
Beltra mi 49.8 29.4 

weak st alks which are subject to lodg
ing. A go od n itrogen supply a lso favor s 
weed gro wth, an d w ill thus offer m or e 
competit ion to th e desi r able plant for 
n utrients, m oisture, and light. Heavy 
vege tati ve growth induced by nitrogen 
may h ave undesirable effect s on any 
legume accompan ying t he gr ain . It is 
dou btful if clean flax can be stimulated 
to such growth that legumes will su ffe r . 
Heavy n it roge n fert ilizatio n of oats 
cou ld cause such a growth to be h arm
ful to an accompanying legum e. 

Forms of Nitrogen 

There are t wo main forms of nitrogen 
availab le to th e farmer, gaseo us and 
solid. The cheaper form of n it rogen is 
the gaseous on e (fr ee n it rogen of th e 
air ) that is u sed by legu mes, and this 
crop sh ou ld be grown whenever and 
wh ereve r practical. Sources of solid 
forms of n itrogen are bar nyard manure 
an d comm ercial fertilizer. Commercial 
n it r ogen is found in fertilizers carry
ing nit ro gen only, such as ammonium 
su lfa te, ammonium nitrate, urea, an d 
cyan am id. Th ere are chemical com 
po unds with a high nitrogen con tent, 
su ch as 16-20-0 and 11-48-0, and th ere 
are "m ixed goods" wit h a relatively 
high proportion of nitrogen , such as 
10- 10- 10, 10-6 -4, 8-1 6-12 , an d 6-12-18. 
The fertilizer to use depen ds on n eeds, 
r el a tive cost, u ses, and availability . 

Nitrogen Not Always Needed 

The app lication of nitrogen sh ould be 
unnecessary if a good r otati on h as been 
practiced in which a flour ishing legu m e 
crop has been incor por ated in to th e 
soil ever y three or four years. Fiel ds 
t hat h ave be en heavily m anur ed sh ould 
n ot need n it r ogen fe r t ilizatio n . 

A bl anket recommen dat ion with r e
spect t o th e use of n it rogen is imprac
ti cal. For specific r ecommendations see 
Exten sion F older 145, "F ertili zer 
Grades and Rati os for Minnesota. " 
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by Harold G. Heggeness of the Division 
of Plant P athology and Botany indicateUSING 2,4-D on FLAX 
that the ester of 2,4-D reduced both oil 

R. S. DUNHAM and R. K. TANDON 

T HE USE of 2,4-D for the control of 
susceptible annua l we eds in flax ha s 
been recommended by the North Cen
tral Weed Cont ro l Conference an d the 
Wester n Ca nad ian Weed Control Con
fe ren ce. Both groups ha ve taken action 
on th is new use of the herbicide, the 
N.C.W.C.C. a t its December m eeting in 
Topeka , an d th e Canadian group at its 
November m eeting in Regina, Sask. 
Cer tain distr ibutors have also recom
mended 2,4-D for flax. 

These recommendations are substan
ti ated by ra ther compre he nsive studies 
of the re sp onse of flax to this chemical 
wh ich we re m ade last summer in Min
nesota, and by a pre lim inary investiga 
tion mad e in 1946. The studies indicate, 
however, that cer tain cau tions must be 
observed for best r esu lts . 

In previous years, when it wa s be
liev ed that flax was too sensitive to 
2,4-D, only Sinox (no w sold as Sinox 
W) and Dow's Selecti ve, commonly 
term ed d initros, have been recom
me nde d. If it can be used safely, ho w
eve r, 2,4-D ha s some adv antages. 

Din it ros r equire much more water 
tha n 2,4-D, a m inimum of 50 gallons 
per acre. Applications of from 5 to 10 
gallons of 2,4-D per acre are sufficient 
if proper spray m achinery is available. 

Th e rel ation of clim atic conditions to 
crop injury is m uch closer when di ni
tros are used . Bu rn ing of flax with 
Sin ox W or Dow's Selecti ve depends 

very largely on what the temperatu re 
is at the ti me of application, whether 
the cro p is wet, and what the weather 
is like just before spr aying. 2,4-D is 
much less sensitive to suc h conditions. 

Lastly , 2,4-D m ay be cheaper to use. 
Th e principal disadvantage of 2,4-D, 

if crop in j ury can be controlled, is its 
harmful effect on new seed ings of leg
umes. Fl ax is fr equen tl y us ed as a com 
panion crop for alfalfa since i t is ad
mirabl y adapted for this purpose. If 
sprayed with 2,4-D the new seedin g 
would probably be killed . Furthermore, 
2,4-D will not kill grass w eeds, such as 
pigeon grass and barnya rd grass, any 
better th an the dinitros. 

Varietal Differences 

A very important fa ct demonstrated 
in tr ial s with 2,4-D on flax is the large 
differen ces in suscepti bili ty th at ex ist 
between var ieties . Of the seven varie
ti es tested, Red wing , Ko to, Dakota, and 
Sh eyenne were all re la ti vely toler ant. 
Cry s tal, B5128, and Mine rva were defi
n itely more su scep tible. The differe nce 
was greatest between th e m ost toleran t 
Redwing and the su sceptible Crystal 
and B5128. An applica ti on of four tim es 
the amount of 2,4-D that reduced the 
y ield of Crystal and B5128 did not in
jure Redwi ng. Canada has re por te d 
Royal to be rela t ively tolerant. 

Varietal differe nces were a lso evident 
wh en oil pe rcentages and iodine num 
bers of the seed from treated plants 
were determined. Analyses furnish ed 

Abnormalities which appear in flax treated with too much 2,4-D. Upper left: 
bolls grown together; lower left : bent stems; right: excessive br a nching. 

per cent and iodine number in all varia, 
ties tr ied except the oil in B5128 at 4 
ounces per acre. But when the sodium 
and am ine sa lts were us ed , Crystal and 
Miner va were most susceptible to re
du ction in oil perc entage, while the re
m aining five var ieties showed varying 
degrees of tolerance. In Koto, 4 ounces 
of am ine did not r educe the oil per 
cent, and in Red wing, even 8 ounces 
did not cause reducti on . 

A somewhat sim ilar relationship be
tween varieties and effect on iodine 
numbers was observed in the case of 
the ami ne salt on ly. 

Rates and Dates of App lication 

Th e susceptible varie ties were in
jured by all r a tes and a t every stage 
of growth tr ied. Tol erant varieties 
showed m arked diff er ences between 
ra tes and dates. Koto was selected as a 
r ela tively tolerant variety for the de
term ination of bes t r a tes and dates of 
applicat ion. Sprayed when 2 inches to 
6 inches tall with 4 ou nces of 2,4-D, 
compu ted on th e aci d ba sis, this variety 
was not reduced in y ield of seed or 
straw by a sodium salt, an amine salt, 
or butyl ester. At th e sam e stage, 12 
ounces of sodium and ami ne did not 
ap pea r to be injur ious, but the ester 
r educed yi elds. Germination was not 
a ffec ted by any of th e treatments. All 
form ula tions appeare d injurious at 24 
ounces, the ester showing the severe st 
effect on yi elds and germination. When 
the flax wa s sprayed at la ter stages up 
to full bloom, in jury gene rally resulted. 
At th e full-bloom sta ge, treatment was 
a lmost disastrous to seed yi elds bu t did 
no t affect straw y ields importantly. 

In a ll of th e trials made in Minne
sota, we eds were controlled by hand 
cult iva ti on . Th e studies were made to 
det ermin e th e effect of treatments on 
th e flax crop. For th at reason, no in
crease in y ields du e to treatment was 
expecte d and none showed up. 

" 
Formulations Compared 

Most commerci al forms of 2,4-D fall 
in to three grou ps : th e me ta lli c salts, the 
am ine sa lts, and the este rs. As a repre
sen ta tive of each group, the sodium salt, 
th e tri ethan olamine sa lt , a nd the butyl 
ester were ch osen for th ese trials. Th ey 
we re compared on th e acid- equ ivalent 
bas is so that equa l amou nts of 2,4-D 
ac id we re applie d for eac h formulation . 
On this basi s , th e es ter was consider
ably more active than the salts and, 
from th e results ob ta ine d, should be 
use d on flax in smaller amounts. How 
much less wa s not det ermined in th ese 
trial s. Although 4 ounces of acid in the 
form of th e es ter did not re duce the 
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1. There is a large varietal dif Veterinary Instruction Started 
ference in tolerance of fla x to 
2.4-D. 

2. Among the varieties tested 
in Minnesota. Redwing. Koto. 
Dakota. and Sheyenne were all 
relatively tolerant. with Redwing 
the most tolerant. Crystal. BS128. 
and Minerva were definitely more 
suscep t ib le. with Crystal the most 
easily injured. 

3. Four ounces per acre of 2. 
4-D acid as sodium salt. amine 
salt. and ester did not reduce 
yi eld of tolerant varieties when 
applied at the 2-inch to 6-inch 
stage. but they di d reduce yields 
of susceptible kinds. 

4. At the rates tried. the amine 
salt was least injurious to per cent 
and qua li ty of oil. and the es ter 
the most injurious. 

S. Flax responds to treatment 
by a variety of visible abnormali
ties. but if tolerant varieties are 
sprayed and proper rates and 
dates of application are used. the 
crop recovers. 

yi elds of Koto flax when applied a t 
the proper st age of growth, it d id af
fect both oil percentage and iodine 
number ad versely. Wh en th e dosa ge 
approached th e m aximum toleranc e of 
th e va r iety or when the tim e of ap
plica tion was la ter than for best results , 
the flax was injured mo st easily by th e 
ester and le ast readily by · the sod ium 
salt. Th e amine sa lt was intermedia te. 
With re sp ect to oil percentage and 
iod ine number the amine salt was the 
least and the ester the mo st injurious, 
and th e sodium salt intermediate. 

Responses of the Flax Plant 

Th er e was a vis ibl e response of flax 
to 2,4-D soon aft er applicat ions had 
been m ade . Th is sh owed u p in a bend
ing and twisting of th e plant and a 
wilted appearance. Tol erant varieties 
treated with the proper amount and 
at the right stage of gro wth reco vered 
from this conditi on. Susceptibl e varie
tie s or tolerant ones th a t were treated 
with excessive amou nts did not r ecover 
completely and many abnorm alities ap
peared and pe rs iste d thro ugh th e sea
son. Th ese abnormali ties comprised 
twin bolls, fused leaves, swollen s tems, 
ex cessive branching, and death of th e 
central stem. Although excessive 
branching and twisting may affect the 
value of the straw for com mercial use, 
it is not known th at any of th ese ab 
normali ti es affect seed yi eld. Neither 
is it known whether they are inherited . 
Treatm en ts with 2,4-D can be expecte d 
to delay maturity, but at rates of 4 
oun ces it is of little importance. 
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W. L. BOYD 

H URRIEDLY reconstructed labora
tories and classrooms, provided in a 
building that was extens ively dam aged 
by fir e in 1943, an eag er freshm an cla ss, 
and a deeply concerned but enthusias tic 
facu lty enabled the University to start 
teach ing veterina ry m edicine on the St. 
P aul Campus last fall. 

Becaus e of limited equipment as well 
as pe rsonnel sh ortage, on ly 24 students 
could be admitted to th e freshman class. 
While the De par tm en t of Buildings and 
Grou nds was battli ng with the scarcity 
of building materials and racing against 
th e ap proach of cold we athe r , staff 
members were wrestling w ith the prob
lems of curriculum, tuiti on, equipm ent , 
faculty re cruitment, and in terviewing 
and cou nselli ng of s tudents. Securing 
ex pe r ienced tea chers with .established 
reputations in veterinary medicine is a 
difficult problem. The attractions of
fer ed in th e practic e of veterinary m edi
cine and the attracti ve salaries offered 
to veteri nar ians by the numerous in
dustrial orga n izations have greatl y 
reduced th e num ber of re cent gradua tes 
in terested in th e oppor tu nities in te ach
ing and research . In sp ite of these bar
riers, we have secured th e serv ices of 
m any able yo ung m en . 

Th e deci sion of the Universi ty to 
adopt an educational program of six 
ye ars of tra ining in veterinary medicine 
ha s m et with the whole-hearted ap
proval of the veter inary medical pro
fess ion th roughout the entire country. 
It is quite probable that many, if not 
all , of the presen t-day schools will soon 
require an additional year of prepro
fessional training or an allover six
year training period. 

With spacious, well -ligh ted , properly 
equipped laboratories and competent 
instruction, th e presentation of gross 
and microscopic anatomy and embry
ology is being accomplished very satis
fac torily . The instruction offered to 
ve ter inary students by the various divi
sions within the College of Agriculture 
an d the School of Medicine is al so mos t 
satisfactory and provides a well
r ounded program of training. 

With th e problems of the fr esh man 
year well taken care of, staff m em bers 
a re no w should er in g the additional 
problems which 100m larger and larger 
wi th the approach of the period when 
we will be faced with teaching both 
fr eshman and sophom ore classes. A 
three-story tem porary building, the 
Army barracks type, now being erected, 
will be available for occupancy early 
this sp r ing. Th is building, which will 

provi de additional laboratories as well 
as classro oms and offices, will enable 
us to meet th e new obligations which 
will come through the teaching of othe r 
bas ic su bje cts , namely, physiology , 
pharm acology, pathology. bacteriology, 
and parasitology. This building will also 
house our animal diagnosis. lab oratory. 
This laboratory, which has served th e 
livestock industry and the vete rin ary 
medical pro fession, will no w serve also 
in offer ing instruction, particular ly in 
bacteriology and pathology. 

The plans for th e first unit of the 
permanent buildings, a hospital or cli n ic 
building, are rapid ly being completed. 
The clin ical building will provide for 
the teaching of clinical medicine, highly 
important in the training of ve terina
ri ans. Though we will no t be actively 
teaching clinical m edicine before the 
junior year, we are, nev er theless, de
veloping a clien tele to be fully pre pare d 
to m eet every need that will come to 
us once the hospital is ready to accept 
pa tie n ts. The teaching program is be
ing closely integra ted with th e research 
activ it ies of the experimen t station . All 
staff mem bers will engage in resea rch . 
Combining research with teaching will 
be profitable to both students and staff. 

Practical Education Planned 

The gradual development of the new 
school will provide for a highly scienti
fic and practical education. With in 
creased growth or development, we will 
be fully prepared to meet the r equi re
m ents of an approved or acceptable 
school as defined by accrediting agen
cies such as the state examining or 
licensing boards, the American Veteri
nary Medical As sociation, th e Bureau 
of Animal Industry of the U. S. Depart
ment of Agriculture, and the Army. 

Th e large number of students en 
rolled in preveterinary medical courses 
in the many colleges and schools in all 
parts of th e country indicates the wide 
and growing interest in veterinary 
m edicine. Present interes t is as keen 
as it has been at any time since the 
close of the war. All but one of the 
present colleges of veteri nary medicine 
are units of tax-supported institutions 
in which consideration is give n to quali
fied resident applicants before out-of
state applicants can be adm it ted . Be
cause of the large number of qualified 
residents seeking admission, nonresi
dent students continue to fac e an almost 
hopeless position. We hope to ad m it a 
greater number of freshmen with the 
opening of the 1948-49 school year. 
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The Northwest Agricu ltural Experiment Station and School 01 Agriculture from the a ir. 

The orthwest School and Experiment Station 
T. M. McCALL 

THE NORTHWEST SCHOOL and 
Exper im ent Station at Crooks ton is 
loca ted in the he art of the Red River 
Valle y of Minnesota 300 miles north
west of S t. Paul. 

The Nor th west Experiment Sta tion 
was established as a branch of the 
Minnesot a Experi m ent Sta tion in 1895 
on a tr ac t of 476.61 acr es of land. This 
land was given by the Great Northern 
Railway Company on th e conditi on th at 
it be us ed for educational or agricultural 
experi m en t sta tion purposes. The land 
acreag e has been increased dur ing th e 
past 10 ye ars to 915 acres, all of which 
is now under clear title to the Univer 
sity Board of Regents. 

The Northwest School of Agriculture, 
the second regional school to be estab
lished, opened for its first school ye ar 
in th e fall of 1906, with on e school 
bu ildin g and a farm sh op in the Experi
m ent Station horsebarn. The physical 
plant of the school has expanded from 

the first two buildings to fourteen build
in gs used for school purposes in 1948. 
Four dormitories, two each for boys and 
gir ls, originally designed to ho use 364 
students , now furnish living quarters 
for 425 studen ts and are still in adequ ate 
to care for all students who wish to 
ente r school. Including the ini tial gift 
of 476.61 acres , the scho ol and sta tion 
land, equipment, and buildings now are 
valued at over one m ill ion dolla rs . 

The school now has a te ach ing staff 
of 25 members. Since the fou ndin g of 
th e school in 1906, 2,132 boys and gir ls 
have grad uated fr om the regular cou rse 
and 1,049 from th e advanced course. 
Graduates of the Nor thwest School are 
among the ou ts tanding farmers and ag 
ric u ltu ral leaders of the Red River Val
ley . Ma ny gr aduates have con tinue d 
th eir education and are now making 
ex cell ent r ecords in home econom ics, 
agric ultural extension , and exper im ent 
sta tion work. 

Trained specialists are in charge of 
the vari ous departments of the North -

Superintendent T. M. 
McCall (center) dis
cusses new corn hy
brid s wilh corn spe
cialisls O. C. Soine, 
agronomist at the 
Northwest Station (left). 
and E. H. Rinke . corn 
breeder. University 
Farm. 

west Exp erimen t Sta ti on. The Experi 
m en t S ta t ion staff includes T . M. McCall , 
superi ntende nt ; O. C. Saine, agronom ist ; 
O. M. Kiser and H. D. Fausch , animal 
husbandmen; A. M. P ilkey, pou lt ry
m an ; B. C. Beresford, hor ti cultur ist ; 
A. M. Foker and H. W. Sod er burg, ag
r icultural engineers ; and civil service 
em ployees in ea ch depa rtm ent. 

Th e major regi onal exper imental 
work carried on at the Experi men t 
Station has been wit h field and hor ti 
cultu ral crops and with pou lt ry. Live
s tock has been kept at th e Sta ti on since 
its founding ; howev er, defin it e ex peri
mental work wit h livestock did not get 
unde r way until abou t 1910. 

Through its cro p-variety tes ting work, 
the Northwest Experimen t Sta tion has 
played a leading role in th e introduc
tio n and propagation of adopted varie
ties of crops in the Red River Valley. 
In the testing of var ietie s and the pro
pagation of fou ndation seed stock , th e 
Exper imen t Station has cooperated 
fu lly w ith the Minnesota Cen tral Ex
perim en t Stati on and th e other branch 
stations. Increase fields a t the Northwest 
Sta tion have been us ed al most exclu 
sively for th e pro d uct ion of foundation 
seed stocks for Red River Valley and 
other Min nesota fa rmers. 

Through the past 50 yea rs , the para de 
of the new var ieti es of crops th rough 
the test plots and increa se fields has 
marked th e progress in the develop
m ent of new disease-resistant va r ieties 
of farm crops . Ne w var ieti es of crops 
produced by the plant breeders of the 
departments of Agr onomy and Hor ti 
culture a t th e Minnesota Exper im ent 
Station and acquisi t ions fr om oth er ex 
periment st ations are giv en preliminary 
tests in th e rod-row or smaller exper i
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m en tal plots . The Nor th west Exp er i
men t Sta tion coopera tes fully in the 
Minnesot a standard plan of vari ety crop 
te sti ng . New varieti es of crops approve d 
for th e Red River Vall ey area at th e 
annual Experiment Station Crops Con
ference are increase d as foundation 
stock. New varie tie s of cro ps increased 
at th e Nor th west Experiment Station 
are distri bu ted as foundation stock to 
growe rs accordin g to r ules set up by 
the exper im en t sta tions for the release 
of ne w var ie t ies. The am oun t of certi
fied fou ndati on seed stock produced a t 
the Nor thwest Experiment Station 
varies from 2,000 to 4,000 bush els each 
year , d istr ibu ted between th e new rec
ommended variet ies of wheat, oats, ba r 
ley, ry e, and flax . Variety and culture 
tes t plots of m any mi scellaneous cr ops 
are included in the crops plots each 
year ; such crops include fiel d and edible 
peas, soy beans, sa fflow er , sunflowers, 
and he mp. 

Fertilizer Trials 

Co mprehensive trials of commercial 
fe rt ilizing m aterials alone and in com
bination were st arted in 1914. Th e fer 
tilize r trials on farm crops and potatoes 
were carried on in cooperation with th e 
Division of Soils of the Central Experi
ment Station. Tes ts on ra tes of manur
ing an d differ ent applicati on ra tes of 
low-grad e fertilizers, testing of ferti liz
ing materi als , alone and in combination, 
in th ree- and four -year ro ta tio ns were 
cond ucted for three and four cycles . 

Th e ear ly work with comm ercial 
fe r tilizers indicated that no profitable 
return could be expected fr om potash 
fe rtilizers on the heavy soil s and that 
most profit able r eturns from phosphate 
fertili zers came from alfalfa, sugar 
beets, and potatoes. Later work on 
plot s, after ye ars of cropping, indicated 
th e value of potash in th e fertilizer ap
plication and that m ost crops respond 
profita bly to ap plica tions of phosphate 
fertili zers. The addition of commercial 
nitrogen as a fer ti lizer on a variety of 
cro ps has give n som e in dications of in 
creased yi elds during the past two 
years. Complete fer til izers with low 
nitrogen , low potash, and hi gh phos
phate conten t are provin g of value on 
many Red River Vall ey soils for pota
toes and sugar be ets. 

Grasses and Legumes 

Since the fou nding of th e Nor th west 
Sta tion , work with grasses and legumes 
has be en given a gre a t deal of a tten 
tion . The low yi eld of na ti ve grasses 
for pasture and ha y pr om pted th e work 

One of the lots of Western lambs 
in the station's 1947·48 suqo r
be et-top feeding expe rimen ts. 

Minnesota No. 2 gil ts sav ed for Icnrowinq , 1948. 

in testing th e cultiva ted varieties of 
legumes and gr asses . Th e Sta tion pl ayed 
an im por tan t part in th e in tro duc tion 
of Grim m alfalfa in to th e Red River 
Valley in 1914. At that t ime, 18,000 
pounds of Gr imm alfalfa seed was d is
tr ibu ted to 521 cooperators. The wide
sprea d us e of sw eet clover as a legu
minous past ure, hay , and soil-bu ild ing 
crop wa s encouraged by re sults ob
tained at the Sta tio n . 

Potato Investigations 

A great deal of work has bee n done 
with potatoes through th e 50 ye ars just 
pa ssed. Variety tr ials have figured 
pr omi nen tl y in the potato work. Other 
tests in cluded in th e published repor ts 
on pot a to work include spraying tests, 
seed treatment, amo un ts of se ed per 
acre, size of seed pieces, tr ansm ission 
of virus d iseases th ro ug h the seed piece, 
depth of pla nting, and coopera tive test
ing of new breedi ng m aterial. 

Garden Crops 

Var ie ty and cult ure tests of ga rden 
crops have con ti nued since the found
ing of th e Exper iment Sta ti on . Var ie tal 
r ecommendations have been m ad e to 
farmers and gardeners th rough printed 
an d mim eograp hed publications . Maj or 
emphasis in the ga rd en work has been 
placed on tom ato tr ials of new-named 
and hyb ri d select ions of tomatoes. 

Fruits 

The soils of th e Northwest Ex peri 
ment Sta t ion are less favor able for tree 
fruits tha n are the soils of any of the 
other Minnesota branch stations . In 
spite of h igh alka lin ity and h igh nitro
gen con tent of th e soil, many of the 
more hardy var ieti es of apples, crab 
ap ples , and pl ums have given favorab le 
yield s. Th e problem of contr olling 
chl orosis on tree fr u its , small fru its, 
and some broadleave d trees and shr ubs 
re m ains unsolved on the heavy soil 
types of the Red Ri ver Valley . 

Livestock 

Th e North west Station m ainta ins 
pu rebred herds of Holstein and Sh ort
horn ca ttl e, Shropshire sh eep , Poland 
China sw ine, and a number of P er 
che ron horses. In addition to the stand
ard breeds of livestock, a new breed of 
crossbred swine, the Minnesota No. 2, 
ha s been developed at th e North west 
Station as a part of th e work of the 
Regional Swine Breeding Laboratory. 
All major livestock projects ha ve been 
and are coopera t ive with the Division 
of Animal and Poultry Husbandry of 
the Minnes ota Experim en t Sta t ion . 

The work with swine prior to 1920 
consisted chiefly of feeding and pas tu re 
tr ials and the crossing of the York 

(Contin u ed on page 15) 
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Start r Solutions Give� 
Vegetable extra Roost� 

R. E. NYLUND 

GETTING VEGETABLE S to mar
ket jus t before the rush often means 
the diff erence between profit and loss 
to Minnesot a marke t gardeners. Th e 
reas on is twofold. F irst, the earliest 
vegetables on the market command a 
pr emium in price. Secon d, cool-wea ther 
cr ops su ch as earl y cauliflower and 
hea d lettuce must re ach edible maturity 
before the hot we ather of m idsu mmer 
or be a total loss, while w arm-weather 
crops such as pep pers, eggplants, an d 
tomatoes m ust r each edible maturity 
before the firs t fall fro st. Thus it is 
important that both of these grou ps 
m ake as rapid grow th as possible to 
reach m aturity before u nfavorable 
weathe r cu ts th e season shor t. 

Since these crops r equire a long er 
favorab le -gr owing per iod to re ach edi
bl e maturity than Minnesota offers, th e 
common practice is to start th e plants 
in a gre enhouse, hotbed, or cold frame. 
Th en , when weathe r conditions become 
suitable for growth, they are trans
planted to the field. F requently during 
transplanting much of the plants' root 
systems are lost, setting th e plants back 
in growth a week to severa l weeks 
until new roots replace those lost. 

Most comme rcial growers in Minne 
so ta use tr ans planting machines equip 
ped wit h tanks so that wa ter can be 
eje cted into th e furrow into which the 
plants are se t. Using water a ids the 
plant to recover fr om the transplanti ng 
shock by assur ing good contact of the 
roots with the soil particles. 

In 1936 experim en ts in Indiana de
monstrated tha t th e use of dilute 
solu t ions of phosphoric acid in th e 
transplanti ng water resu lt ed in earlier 
tr ansplan t recovery , greater growth , 
ear lie r fr u iti ng, a nd gre ater tot al yield 
of cannery tom atoes. F urther work, 
pri ncipally at th e New York and New 
J ersey Agricultural Experiment Sta
tions, resulted in th e development of 
a number of nu tr ient mixtures contain
ing nitrogen, phosphorus, and potash 
which were effect ive in im proving the 
growth and increasing th e y ields of 
tomatoes. The effecti veness of such 
solut ion s in im provin g 'growth and in 
incre asing y ields, particu larly ear ly 
yields, is due to th e stimula tion of root 
development by providing a su pply of 
imm ed iate ly available nutr ients to the 
roots. 

Preliminary work in 1944 at the Min
nesota Agricu lt ural Exper im en t Sta ti on 
indicated th a t certain transpl anti ng 
solu tions or , as th ey are m ore oft en 
called, starte r solu ti ons wer e effective 
in hastening the matur ity of tomatoes 
an d ca bbages whe n used in th e trans
planting water. Conseq uently in 1945 
experiments were begun to det ermine 
the effectiveness of variou s commer
cially ava ilable and ex per imental 
starter-solution mixtures in increasing 
the yi elds of tomatoes and early cab
bag es. 

Tests with Tomatoes 

Eigh t-w eek-old fla t -grown plants of 
th e P ritchard variety were used in all 
th e ex pe ri men ts . At th e t im e of tr ans
plantin g, one-four th pint of th e st arter 

Table 1. Ea rly Yields 01 Tomatoes in 1945. 1946. a nd 1947 Irom Pla nts Tra nsplanted 
to the Fiel d. Usinq Different Star ter-Solu tion Mixtures 

Yields of tomat oes 
Compos ition of A mount of starter- Three- Per cent through August 31 
sto rt er -solu tien soluti on mixture in y ea r increase 
mixture used 50 gallons of water 1945 1946 1947 average in yield 

Pounds 

Wa ter ................................... 
11-32-14 5 
17-48-18 · 3 
10-52-17· 5 
10-19-12· 5 
8-16-12 6 

10- 6- 4 ..........._..-........... 5 
4-16-12 •••••• •• •••••••••• ••• ••••••••••••••••••• N 12 

10- 6- 4 ......-............... .................... 10� 
5-25-15· .......................................... 3� 
6-12-18 .......................................... 8� 

Sign ifica nt diflerencet ...............� 

• Complete ly soluble mixtures. 

Tons / ac re Tons/acre Tons / a cre Tons/acre Per ce nt 
.4 1.0 4.5 2.0 
.8 2.2 7.0 3.3 65 
.6 1.6 6.8 3.0 50 
.6 1.8 6.1 2.8 40 
.3 2.4 5.7 2.8 40 
.4 1.9 6.1 2.8 40 
.6 1.8 6.0 2.8 40 
.5 1.8 6.2 2.8 40 
.6 2.0 5.5 2.7 35 
.8 1.7 5.7 2.7 35 
.6 1.7 5.2 2.5 25 
.4 .9 1.5 .6 

t :1a~if~ h~e~~~rt~~!~~ut\~~ fr~i~:m~fnt~ignificance ma y be due to soil va riability or ca uses other 

The author us es solution lo r transplanting 
tomatoes in gr eenhouse. 

solution to be test ed was poured around 
the ro ots of each plant. The control or 
un treated plants were se t in th e field 
in the same manne r but one-four th pint 
of wa te r was used instead of a st ar ter 
solu tion . 

The early yi elds (yie lds through Au
gust 31) of tom atoes obta ine d in 1945 
1946, and 1947 fr om plants tr ansplanted 
to th e field using differen t st ar te r solu 
ti ons are given in table 1. In spite of 
the wid ely var iable weather con diti ons 
duri ng the growing season of 1945 1946 
an d 1947, the effects of the starte~ solu: 
tions were consistent. In each year most 
of the starter-solution mixtures tested 
significantl y increased ea rl y y ields . 
Averaging the ear ly yi elds obtained 
with the starter solutions each year, 
th e use of starter solution increas ed th e 
early yield of tom atoes by 45 per cent 
in 1945, 89 per cent in 1946, and 34 per 
cent in 1947. Over th e three-year per iod 
the average ear ly yield fr om tomato 
plants on which starter solution had 
bee n us ed was 2.8 to ns per acre as 
compared to' "2.0 tons fro m pl ants se t 
ou t using water onl y, an inc rease of 
40 per cen t. Assuming an ave ra ge price 
through Au gust 21 of $2 per bu shel for 
tomatoes, the in creas ed gross income 
du e to th e us e of st arter solution would 
amo un t to $64 per acre. Using the cost 
($11 per 50 pounds) of the m ost ex
pensive of the commercial star ter -solu 
tion mix tures listed in tab le 1, the cost 
of star ter soluti on wou ld be approx i
mately $2 per acre. Allowing $2 for the 
sligh t additional labor involved in usin g 
star ter solution, th e net increas e 1n 
incom e from th e early crop would be 
abo ut $60 per acre. 

Mor eover, the total yi eld s in tw o of 
th e three years were also signi ficantl y 
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Tab le 2. Total Yields of Tomatoes in 1945. 1946. and 1947 from Plants Transplanted 
to the Field . Usinq Different Starter·Solution Mixtures 

Composition of 
start er-sol ution 
mixture us e d 

A mount of sta rter
s olution mixture in 
50 gallons of wa ter 

Yields of toma toes 
to first killing frost 

1945 1946 1947 

Three-
ye ar 

aver age 

Per cen l 
incre a se 
in y ie ld 

Pounds Tons/acre Ton s/ acr e Tons/acre Tons/acre Per cent 
Wa ter 5.8 18.3 21.7 15.3 
11-32-14 5 8.7 19.4 26.7 18.3 20 
17-48-18 ' 3 8.1 17.8 25.5 17.1 12 
10-52·17' 5 7.5 18.6 23.6 16.6 8 
10-19-12' 5 7.0 21.2 24.0 17.4 14 
8-16·12 6 7.1 18.9 25.2 17.1 12 

10- 6· 4 5 7.6 18.0 25.2 16.9 10 
4·16·12 12 8.1 18.2 25.0 17.1 12 

10- 6- 4 10 7.7 21.0 23.2 17.3 13 
5·25-15' 3 8.2 18.6 23.7 16.9 10 
6-12·18 · 8 6.3 

Significant differencet 2.0 

• Completely so luble mixtures. 
t A di ffe rence bel ow the point of s ignificance 

tha n the starter-solution treatme nt. 

inc r eased through the use of st ar ter� 
solu tion (table 2). Th e average in crease� 
in total y ields for th e three years as a� 
m ean of all starter solut ions te sted was� 
12 per cent. Subtracti ng the ea r ly yields� 
(yields th rough August 31) from the� 
total yi elds and assumi ng the average� 
pr ice of tom atoes from Se pt ember 1 to� 
the end of the season as $.50 per bu sh el,� 
th e increase in yield fro m September 1� 
to th e end of the season would amou nt� 
to an additional $22 per acre incom e� 
from th e use of star te r solution .� 

Starter Solu t ion Tests with Early 
Cabbage 

Thirteen starter-solution m ixtures 
were tested on early cabbage (Yellows 
Resi stant Go lden Acre va r ie ty) in 1945, 
1946, and 1947. Due to a seve re infes
ta tion of cabba ge m aggot, no yi eld 
records we re obtained in 1945. Ea rl y 
y ields (first cutting) for 1946 and 1947 
are given in table 3, and total yields 
(to July 29) are given in table 4. Th e 
star ter solu tions in creased th e tonnage 
of cabb age in the firs t cutting by about 
80 per cen t, an d the tota l to nnag e cut 
by about 15 per cent. 

Differences Between Starter Solutions 

The differen ces in th e effecti veness of 
vario us starter-solu tion mixtur es used 
on tomatoes an d cab bag es were neith er 
great nor consistent. However, if we 
conside r early yi elds to be of pr ime im 
por tance, the star te r -solution mi xtures 
10-52-17, 11-32-14, 10-6-4 (at 5 pounds 
per 50 gallo ns), and 10-19-12 r esu lt ed in 
h igh ea rly y ields of both tomatoes and 
cabbages, while 17-48-18, 8-16-12, and 
4-16-12 were m ore effec tive wit h tom a
toes than with cabbage. Th e m ixtu re 
7.5-22.5-11, wh ich was not used in th e 
tomato test, a lso resulted in high y ields 
of cabbage. 
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20.7 23.7 16.9 10 
D .S. 3.1 1.6 

ma y be due to soil varia bilit y or causes other 

From th e st andpoint of eas e of appli
ca tion , the star te r solu tions listed in 
tables 1 throu gh 4 fa ll into tw o gro u ps : 
(1 ) those th a t are completely soluble 
and can th us be m ixed directly wit h 
water in th e transplanter tank and 
(2) those that are partially soluble and 
thus must be prepared before use to 
avoid ge tting insoluble residues in the 
tr an splanter t ank. 

Preparation of Starter Solutions 

Fo r comm er cia l growers who set ou t 
pl ants by m ach ine, probably th e m ost 
sa tisfac tory star ter -solu tion m ix tures 
are those th at are completely soluble. 
At least three such st arter-solution m ix 
tures are on the m arket: (1) "Takehold" 
or "Boost'em " (analys is : 10-52- 17), (2) 
"Hy-Gr o" (analy sis: 13-26-13), and (3) 
"VHPF" (analysis: 5-25-15). These m ix
tures can be dissolved directly in th e 
tr ansp la n ter tanks using five pou nds of 

"Take hold," 1% pounds of "Hy-Gro," 
or 3 pounds of "VHPF" per 50 gallons 
of water. By adjusting the je ts to de
liver one-fourth pint of solu tion per 
plant it wou ld take approxim ately 75 
gallons of sol u tion to set out an acre 
of tom ato pl ants sp aced 3 feet by 6 feet 
and 300 gallons to set out an ac re of 
cabbage space d 1% feet by 3 feet. 

Sa ti sfactory starter solutions also can 
be prepared usin g ord inary comme rcial 
fertilizers. In tes ts a t Unive rs ity Farm 
th e m os t effective starter solutions of 
th is type have been made f rom 
fertilizers having th e ana lysis : 10-6-4, 
8-16-12, and 4-16-12. All of these analy 
ses are readily ava ilable fr om fert ilizer 

- dealers, the firs t being a com mon lawn 
fertilizer and th e others being agricul
tural fer tilizers . Since these fer tilizers 
contain in solu ble residues, th ey should 
not be mixed directl y in the tr ans
pl an ter tank. Th e mos t satisfactor y 
pro cedure is to m ake a st ock solu tion 
by mi xing equal quantities of fer tilizer 
an d water in a tub or barrel a day .0 1' 

two before transplanting ; for example, 
50 pounds of 10-6-4 fe r tilizer in 50 ga l
lon s of water. Each gallon of the stock 
solution will th en be eq uivalen t to one 
pound of th e dry fertilizer . At the ti me 
of transplanti ng, th e pr oper amount of 
the stock solution is poured into th e 
transplanter tank (5 gallons of 10-6-4, 
6 gallons of 8-16-12 , or 12 ga llons of 
4-16-12 ) and th e tank filled with water 
to make up the 50 gallons of star te r 
solu tion . 

For hom e or fa rm -garden use where 
the star ter solutio n is applied by hand, 
either the comm erc ia l st ar ter -solution 
mixtures or ordinary fertilizer mi xtures 
can be prepared directly in a b ucke t 
or ot he r con tainer and a half-cup of 
th e s tar te r solu tion poured arou nd th e 

(Continue d on page 15) 

Ta ble 3. Early Yields of Cabbage in 1946 and 1947 from Plants Transplanted to 
the Field. Usinq Different Starter·Solution Mixtures 

Composition 
st a rter -sol uti

of 
on 

A mou nt of sta rter
solution mi xture in 

mixt ure us e d 50 gallons of water 

Pounds 

Water 
7.5-22.5-11 6 

10- 6- 4 5 
10·52·17' 5 
11-32-14 5 
10-19·12 • 5 
5-25-15' 3 

10- 6- 4 10 
6-12·18 8 
4·16-12 ..... 12 
8-16-12 .........., .............. 10 

17-48-18 ' 3 
8-16·12 6 

13·26·13' :1: . ...................... ................................ 1.5� 

'" Comple tely soluble mixture s. 
t One cutting. 
:j: Not included in 1946 test. 

Yields of cabbage 
cut through July lOt Two- Per cent 

year inc rease 
1946 ., 1947 average in yield , 

Ton s/ a cre Tons/acre Tons / acr e Per cent 
.6 

1.9 
2.0 
1.9 
1.7 
1.2 
1.6 
.8 

1.2 
1.4 
1.7 
2.0 
1.4 

3.4 2.0 
6.2 4.1 105 
6.2 4.1 105 
5.8 3.8 90 
6.0 3.8 90 
6.4 3.8 90 
5.8 3.7 85 
6.3 3.6 80 
5.7 3.4 70 
5.4 3.4 70 
4.8 3.3 65 
4.2 3.1 55 
4.5 3.0 50 
5.4 
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Is the Hybrid the ((eltie!<elt of (Ofl/orrowJJ?� 
R. N. SHOFFNER 

IsTHE "HYBRID" the "ch icken of 
tomorrow" or is it merely anoth er 
passing fad on th e farm scene? P oultry 
breeders d isag ree on the answer, but 
whatever the an swer m ay be, many 
poult rym en are going ahead with hy
bridiza tion. 

The U. S. Department of Agriculture 
Regional Poultry Breed in g Laboratory 
is r ight now studying th e field. For 
the pa st 10 years th e Poultry Secti on 
of the Uni versi ty of Min nesota Agri
cult ural Experi men t Station has been 
working on inbreedin g and hybr id iza
tion . In th is article we are consideri ng 
a "hybr id" as the product of a cross 
be twe en inbred lines. It includes crosses 
with in breeds (incros s) and between 
breeds (incrossb reds) . 

Thus far some exper imental "hy
br ids" have shown m arked superior ity 
in our tests. We have also found that 
we can develop inbred lines whi ch are 
self-sustaining. Becaus e of th e possi
bili t ies offered by hybri diza tion, the 
Pou ltry Section has m any cro ssing tests 
under way. In order to unde rstand these 
tests and th e processes involved it is 
wise to start from the begi nning and 
take a look at inbr eed in g and the n go 
on to hybrids. 

Performance of Inbred Lines 

Our in vest iga tio ns have been de
signed prim arily to use inbreeding as 
a techn ique fo r im provem ent and to 
study its us e as an ai d to selectio n . 
Em phasis is pl aced on inbreeding be
cause it has been dem on strated that it 
is one of th e mos t cer ta in m eans of 
purifyi ng for u niform ity in breeding 
per form ance. Su perior foundation stock 
is, of cour se, hi ghly desirabl e. Intro
duction of qua lities wh ich the stock 
does not have destro ys th e inbreeding. 
Superior foundation st ocks usually keep 
th eir advantage thro ugh generations of 
inbreeding . Tabl e 1 show s th a t line 520 
kept it s sup eriority in egg produc tion, 
and line 230 kept its edge in hatch
abili ty an d ad ult m or ta lity. Th e prob

Sin gle-cross ind ividual s (Legh orn s x New Hampshire and Leghorns x While Plymouth Rocks) 
which a re on performance tes t during 1947-48. These birds have good bo dy a nd e gg size 
and certain crosses la y at a n excep tiona lly high rate. 

lem is to ge t into one stock a su periority 
of several d ifferent quali ties. 

Performance generally goes down as 
inbreeding pr ogresses. Inbreedi ng fixes 
infer ior as well as super ior traits and 
it genera lly r educes vigor . This has 
made people believe that th e inbred 
lin es are al ways slow-growing, poor
producing birds, barely able to r e
produce th emselves. This is not nec
essar ily true but v igorous selection is 
r equir ed to keep a pr eponderance of 
favorable genes to br ing abou t improve
men t. This in turn offsets th e effects 
of unfavorable genes. The better-kn ow n 
poultry-improvement techniques of sib
test ing, family se lecti on, progeny test 
in g, and pedigree are all valuab le aids 
in de veloping th e inbred line . Som e 
inbred lines actually may improve in 
some w ays, such as egg pro ducti on , 
and fa ll off in others, su ch as hatch
abili ty . Som e fa lli ng off in cer tai n r e
sp ects does not make it impossible to 
carry on th e lines. Some lines will fall 
by the w ay becaus e inbreed ing pur
posely "puts on the pressur e." Thus 

Table 1. Levels of Performance of Five White Leghorn Lines During First Two Generations 
and Last Two Generations of Development 

No . Degr ee of 
Line inbre eding ~~io~r; 

Per cent 

520 .................................. 40 7 

420 67 11 

210 55 8 
220 65 9 
230 45 7 
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Fir st tw o genera tions La st tw o g ene ration s 

Eg g Ha tch - Adult Eg g Ha tch - Ad u lt 
p rod . a bili ty mort. prod . a b ili ty mort. 

No. Per cent No . Per cent 

207 62.0 41.5 208 54.0 33.7 

172 75.5 46.0 184 53.4 9.5 
132 69.5 31.5 176 50.4 33.5 

145 79.0 23.0 164 63.0 33.8 

133 81.0 18.5 167 70.3 24.4 

inferior lines can be weeded out. For 
ins ta nce, of th e 16 lines begu n at Min
nes ota eig h t have been lost or discarded. 

Development of Inbred Lines 

The w ay of developing inbred lines 
is ve ry im portant. The Minnesota Ex
peri ment Stat ion has us ed the closed 
flock m eth od on a very narro w basis . 
In breeding has been slow, 3 to 10 per 
cent per generat ion . Th is system of 
mating all ows for se lection between 
individuals and be tween close ly r elated 
sub lines w ithin a line. We ar e not 
advocating this typ e of inbred line de
velopmen t ove r other methods, since 
there is som e r ea son to beli ev e th at 
un der cer ta in con ditions rapid inbreed 
ing of many sm all li nes with se lection 
between th em will be more effecti ve. 

In develo ping inb red line s using on ly 
one typ e of mating, such as continuous 
brother x sis te r matings, invites dis
aster . A cho ice of mating sy stems w ill 
depend som ew ha t up on how fas t and 
how far in bre eding need s to be carried 
in order to have satisfactory parent 
inbred lines . It appears a t th is t ime 
tha t very hi ghly inbred stocks are no t 
par ticu larly necessary . The genet ic con 
stit u tion of the stock m ay a t ti m es be 
r elatively more im por ta nt than th e 
gene ti c purity. Note lines 520 and 230 
wh ich are th e least inbre d bu t con
trib ute m ost to the var ious crosses. 

Controlled Crossing 

We an ticipate d a t the beginn ing of 
our investigations that the inb red line s 
would likely be of greates t value whe n 
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Tab le 2. Pe rformance of Single Cros ses Between Inb red Lines 01 White Leghorns 

Cross No. eggs produced Ha tchabili ty Adult mortality 

1946 

520 X 420 232 

520 X 230 224 

520 X 210 188 

420 X 220 .................................................... 186 

220 X 210 157 

220 X 230 ....... ,...............................,................. ISS 

crossed with ot her in bred lines. Ta ble 2 
indicates tha t, in all probabili ty, lines 
520 an d 420 com bine best for egg pro
duction wh ile lines 520 and 230 com 
bine bes t for highest hatchability . In 
a con tro lled crossing pr ogram when 
using highly inbred lin es presum ably 
ge netically stable , cr ossing the lines 
will give abou t the sam e r esults year 
after year. In th e crossin g ex periment 
sh ow n in ta bl e 2, the d ifferent crosses 
rank ed about in the same order for 
both years. Hatchability consistency 
wasn't qu ite as clearcut, but is st ill 
accura te enoug h for practi ca l purposes. 
Th e two y ears' da ta for adult mo r tality 
indi ca te n o clear -cu t t rends. 

P rediction of P erf orm ance 

Closely r elated to hybr id chick pro
duc ti on is the tes t ing of in bred lines 
and st ra ins as su itable paren ts of hy
brids. It would r equir e thousands of 
tests to search ou t and determine the 
better pa re nt stocks fro m th e various 
breeds and var ieties. Failu re to pred ict 
perform ance of cr osses from the v ari ous 
inbred lines and the performance of 
m ultiple crosses from single crosses 
would be a major stum bling block to 
a hybridization program . From the data 
of tab les 1 an d 2 it appe ars that better
per formin g inbred lines are likely to 
be th e better parent lines when cr ossed. 
This fac t su ggests culli ng lines on per
for mance basis. 

There are 45 single-cross comb ina
tions that may be secured from 10 in
bred lines. Mating these 45 s ing le-cross 
combin a tions in ever y possible w ay to 
produce four-way hybr ids w ould r e
quire 6,300 m atings , Making so many 
matings and testing their progeny are 
v ir tually impossible . By pr edicting pe r 
formance and eliminati ng the po orer 
in bred lin es the number of te st crosses 

Tab le 3. Actual and Predicted Performance of� 
Four.way Crosses. Made from Single Crosses� 

Between While Leghorn Inbred Lines� 

Egq production 
Kind of cross 

Actua l Predicted 

210·520 X 420·230 ..........._.............. 243 207� 

520·230 X 420·210 ........................... .219 208� 

420·220 X 520·230 ................._........ 203 198� 

520·230 X 220·210 ........................... 183 194� 

220·230 X 210·420 ........................... 175 188� 
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1947 1946 1947 1946 1947 

226 79.6 79.7 8.3 43.3 

222 87.6 84.0 11.1 23.6 

236 64.5 50.7 24.1 58.3 

203 83.1 68.3 20.0 46.2 

177 56.2 74.3 37. 1 16.7 

180 81.0 77.6 42.1 20.0 

can be r educed greatly , an d st ill enable 
us to find th e be t ter crosses. 

Problem of Pr oduction 

Th e coming of the hybr id ization 
program is causing m any hatcherym en 
considerable concern. The hatchery in
dustry produces over 90 pe r cen t of the 
chicks r a ised . Most hatcherymen are 
multipliers wi th a sou r ce of st ock and 
usu all y w ith some connection with a 
breeder for breeding males. His de 
mands have been fairly cons tant in the 
past. H e knows littl e about produ cing 
"hybr ids" and h e is not prepar ed to 
deve lop or tes t inbred lines. What if 
the public demands "hybri ds"? How 
will he supply them ? Only ti m e w ill 
tell h ow the s itua tion will be m et. Cer 
ta inly bree ding op era ti ons won't be 
changed overnight and the hatch ery 
man w ill probably remain as he is 
today , largely a multiplier. The produ c
tion of "hybr id" po ultry is not an ea sy , 
haphazard w ay of producing sto ck , but 
it is no t im possi bl e. Even when inbred 
lin es ar e availab le, h a tcherymen will 
have to ex ercise str ict control in mating 
lines to secure be st performance. 

Types of Commercial Crosses 

He re are some possible combinations 
from hypothetica l unrelated inbred 
lines, A, B, C, and D. 

Single cross "h ybrids ." This is the 
fir st gen era ti on cr oss bet ween any two 
unrelat ed inbred lines such as (AxB) 
an d (CxD) . The "hybr ids" of this type 
of cr oss are likely to be to o expensive ' 
for gen er al fa rm use, 

Three- w ay cross. This consists of 
cr ossing inbr ed individuals to single
cross individuals. The most logical mat
ing is that of in bred (nonrelate d ) 
m ales to "hybrid" females. For ex
ample, A m ales x (B x C) females. 

Four-way cross or doublecross "hy
brid." This "hybr id" is secur ed by 
crossing together two single crosses, 
(AxB ) x (Cx D) . This in volves four 
no nr elat ed in bred lines. This cross 
pr obably is the logical one for commer 
cial p ro ducti on bec ause we can secure 
a grea ter n umber of less costly chicks 
and st ill m ain tain performance. 

Continuous cross or crisscross. This 
method implies innumerable lines, but 
act ually it probably would not ex ceed 

five or six no nrela ted lines. Th e plan 
is essen tia lly th is : fir st year A x B ; 
second year C x (A x B); followed by 
D x (C x (A x B » , etc . The cy cle can 
perhaps be st ar t ed over somewhere in 
the last on e or two gen erations by 
usin g A or B once m or e. Th e Univ ers ity 
is n ow explor ing the possibil it ies of 
su ch a syst em in compari son to the 
othe r types of crosses. 

Advanced generation cr oss. Th is is 
essen ti a lly the same as the four -w ay 
cross ex cept tha t single-cross st ock is 
ca rr ied through several gen eratio ns. 
Each y ea r part of th e stock is used to 
perpetu ate the single-cross m aterial 
an d the r emaining is crossed wit h th at 
of an other single cr oss to provide com 
mercial four - way "hybrids." Su ch a 
program m aterially in creases the pos
sible number of "hybr ids" an d elimi 
nates som e of the st eps n ecessary in 
pro ducing a four-w ay cro ss, thus r e
du cing definit ely the cost of "h ybr id" 
chi cks. We are at present comp ar ing 
pe r for mance of the advanced -gen era
ti on h ybri ds with th at of comparable 
fou r - way "hybr ids" in each gene ration , 

Future Indications 

Several of ou r w it hin - breed, in cross, 
"hybrids" h av e ind icated ou tst anding 
perfor m ance. Mu ch bet ter inbred lines 
will be developed t han these, so even 
better -p erforming "hybr ids" are in the 
offing . A sm all amoun t of data here 
and else where indica tes t hat some of 
the bet ter-performing "hybr ids" will be 
incrossbreds which will in volve a t least 
two breeds and perhaps m ore. In some 
cases plumage color of the "hybrid s" 
m ay be var iable, which is objected to 
by some poultrym en and is d iscrim i
nated against on some m arkets. Crosses 
between bro wn - shell ed an d w hite
shelled breeds produce an in term edi
ate-c olored egg. Th e in te r ior quality 
of these eggs is as good as eith er of the 
parent breeds but they are, neve rthe
less, discriminated ag ainst at some mar 
kets. While these are hi ghly artificial 
bar r iers, they are real. It r emains to be 
seen if these "ar t ificial discriminations 
will be a serious handicap to the su ccess 
of a hybridizing program. 

In any event w e must investi ga te the 
possibility of utilizing hybrid v igor. 
Th e developmen t of inbred lines is a 
necessar y st ep in that direction . The 
crux of the whole situation narr ows 
down to this: the production of su
perior "hybrids" will crea te a de m and 
and the extent of this demand will in 
turn deter mine largely to what ex tent 
the "hybri d" will r eplace the ex ist ing 
so- call ed purebreds. The out standing 
pureb red breeder will have more de
mand than ever for his st ock , and con 
se quentl y h e will hav e a greater pre
mium put on his ab ili ty to produce 
super ior breeding material. 
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Table 2. Distribution 01 Egg Production by Size 
01 Flock in Minnesota Type-ol-FarmingWhere Are Minnesota Areas 1, 2. 3. and 9'. 1945 Census 

Eggs Produced?� 
S. A. ENGENE and FRANK T. HADY 

E GGS are produced in all par ts of 
Min nesota. Eigh ty-three per cen t of the 
fanners had some ch icke ns on J anu ar y 
1, 1945. Three-fourths of th e eggs, how
eve r, were produced in the southern 
half of Minnesota-in type-of-farm ing 
areas 1, 2, 3, 4, and 9 (see table 1 and 
map). A very large percentag e of th e 
farmers in th ose areas kept chickens , 
and flocks were la rg er than in th e 
nor thern pa r t of the state. The egg 
production per chicken, ho wever , d id 
not va ry much among any are as. 

Most of th e eggs are produced in farm 
flocks, as a par t of a di vers ified farm ing 
program. Thi s wid e distr ibution of 
poult ry in m any rela tively sm all farm 
flocks presents a serious obs ta cle to im 
pr ovements in marketing. Own ers of 
small flocks are less likely than are 
owners of large flocks to follow prac
tices tha t help to provide eggs of high 
quali ty , acc ord ing to a sur vey of egg 
production and fa rm agg-handd ng 
me thods . This survey was m ad e in 
Hen nepin County by W. H . Dankers, 
M. K . Hinds, and Harold C. P ederson, 
and re sul ts were issued in November , 
1947. 

An unpublished tabulation of data 
fr om the 1945 Censu s of Agricultur e 
provides information on egg production 
by size of flock, size of fa rm, and type 
of farm, based on a sam ple of fa rms in 
Minneso ta type-of- fa nning areas 1, 2, 
3, and 9. This sam ple includes abou t 
five per clint of th e fa rms. It was draw n 
in such a way as to r epresen t all fa rm s 
in the areas. 

Table 1. Distribution of Chickens and Egg� 
Production in Minnesota. 1945 Census� 

01 Agriculture� 

Per cent of state tota l 
reported in e a ch a rea 

Type. Pe r cent 
of- of farms Fa rm s Number 

farming repor ting re por ti ng of eggs 
area chic ke n s chi ckens produced 

Janua ry 1, in 
1945 1944 

1 90 13 13 

2 93 22 28 

3 93 13 18 
4 91 13 15 
5 81 9 7 
6 81 12 9 
7 79 7 5 
8 57 9 3 
9 77 2 2 

Sta le 83 100 100 

United Stales Census of Agriculture. 1945. Vol
ume I , part 8, Minn esota, Statis tics b y County. 

This information on where eggs are 
produced may help to pr ovide an un
ders tand ing of the prob lems facing th e 
poult ry industry. 

Th e farmer's will ingness and ability 
to make im provements will dep end in 
part on th e size of the poult ry enter
prise. Nineteen per cent of th e flocks 
were small, with less than 99 ch ickens 
(see table 2). Owners of these sm all 
flocks may not find it worth wh ile to 
under take a program of improvement 
wh ich will enable them to market 
h igh er-qu ali ty eggs. 

Th ese farmers.. however , produced 
only five per cent of th e eggs. Sixty-one 
per cen t of the eggs were produced in 
flocks of 200 to 499 ch icke ns. The ow n
ers of many of these flocks' will find it 
feasible to foll ow a program of im
pro vement th at will en able them to 
market eggs of h igh er qu ality. Only 12 
per cent of th e eggs we re produced in 
flocks of 500 chi ckens or m ore. The 

Cl 1 0 

Type-ol-Farming Area s in Minnesota 

Area I-Southeast dairy and livestock 
Ar ea 2-Soulh·central dairy and liv estock 
Area 3-Southw est livestock a nd cash gra in 
Ar ea 4-West-central livestock and cash grain 
Ar ea 5-East-central dairy and potatoes 
Area 6- Northw es tern dairy and livestock 
Area 7-Red River valley small gr a in. pota

toe s . and livestock 
Area 8-Northern cutover dairy. po ta toes. a nd 

clover seed 
Area 9-Twin City suburban truc k, dairy , and 

Iruit 

01 Agriculture 

Chicken s Per cent of 
per flock all fa~ms 

reporhng 

O· 99t . 19 
100-199 . 32 
200·299 27 
300-499 18 
500 or mor e 4 

* Unpublished da ta esti m a te d f r om 
Da ta subject to sampling err or . 

Per cen t of 
a ll eggs 

produced 
in 1944 

5 
22 
31 
30 
12 

a sample . 

t Includes farm s re portin g eggs produ ced in 
1944 with no chicken s on hand January I, 1945. 

owners of the se flocks wou ld be mo st 
interested in marketing problem s. 

The size of th e fann m ay also affect 
the a t titude of the farm er toward h is 
poult ry en terp r ise. Almost th ree- fourths 
of th e eggs were pro duced on farms of 
less th an 220 ac re s (see tabl e 3). These 
farms are small enough so th a t th e 
pou ltry can command a fa ir share of 
the farmer 's in teres t an d time. Farmers 
operating ve ry small farms, u nder 70 
acres, had flocks averaging about 135 
ch icke ns. F anners operating slightly 
larger farms, 70 to 99 acres, had larger 
flocks-about 180 ch ickens. Farms of 
100 acres or mo re averaged about 225 
chickens per flock , wit h little r elation 
sh ip to th e size of fa rm. 

A th ird important fa ctor affecti ng th e 
fa rme r's a t t itude toward h is poultry is 
the incom e fro m poultry compa red with 
th e income from other sources. Only 
s ix per cen t of th e fa nners k eeping 
ch ickens in southern Minnes ota re
ceived ha lf or m or e of the ir in come 
from poultry (see table 4). These spe
cialized poultrymen produced nine per 
cent of eggs in the area. Most of them 
operated only a sm all ac reage of land. 

More th an one-half of the poultry 
r aisers obtained 50 per cen t or m ore of 
th eir income ,eit her fr om sales of cash 
cr ops and dairy products or from live
stock and livest ock pr oducts. Th ose 
farmers are likely to devot e a la rge 
share of th eir time to the en ter pr ise 

,, 
Table 3. Distribution 01 Egg Production by Size� 

01 Farm in Minnesota Type-ol-Farming� 
Areas 1, 2. 3. and 9'. 1945 Census� 

01 Agriculture� 

Per cent of Per ce nt 
Ac res a ll farms d is tribu tion 

p er fa rm reporting 
ch ick en s 

Under 70 13 
70· 99 . 13 

100-139 . 14 
140-179 25 
180-219 10 
220·259 10 
260·499 . 14 

500 or m_o_r_e_ . 1 

.. Unpublish ed data es timate d fr om 
Da ta subject to samplinq error . 

MINNESOTA FARM AND HOME 

of eggs
produced 

9 
11 
14 
28 
11 
10 
16 
1 _ 

a sample . 
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fable 4. Distr ibution 01 Egg Production by types 
01 Flock in Minnesota Type.ol.Farming 

Areas 1. 2. 3. and 9'. 1945 Census 
of Agriculture 

Per cent of Per ce nt 
Type all farms distribut ion 

of farm reporting of eggs
chickens produced 

Poultr y . 6 9.5� 
Genera l 36 44� 
Family living . 3 0.5� 
Othe rt . 55 46� 

* Estima ted from a sample. Dat a subjec t to 
sampling e rror. 

t A ll other, incl uding unclassifi ed and n o
income farms. 

w hich br ings the biggest income. Im
provements in poultry must be m ade in 
com petition wit h th e other en te r pris es . 

One-th ir d of th e poult r y r a iser s can 
be classified as gener al farmers- the y 
h ave several sources of in com e. Many 
of th ese have sizable poultr y flocks. 
Here , to o, the fa rmer 's interest is d i
v id ed among severa l enterprises. 

ill' • 

STARTER SOLUTIONS 
(Con ti n ue d fr om page 11) 

ro ot s of each pl ant as it is set in to th e 
soil. One-four th p ou nd of a material 
such as "Takehold" (l 0-52-17) or 10-6-4 
fert il izer will m ak e 10 quarts of solu 
tion-enoug h to transplant 80 pl an ts. 

While th e exper im ental w ork with 
starter solut ion s h as bee n carri ed on 
prim arily with cabbage and t om atoes, 
prelim inary work on the value of 
star te r solutions for sett ing ou t stra w
berr y plants ind icates th at starte r solu 
tions m ay be of va lue wit h this crop. 
Work at other stati ons h as shown that 
y ields of ce le ry , pepp ers, eggplan ts, and 
muskmelons can be increased t hr ough 
the use of star ter solu t ions . 

Because of the effects of star te r so lu 
tions in stimulating r oot development , 
using them to set ou t annu al flowering 
p lan ts st ar ted indoors see ms warra nted. 

Authors in 'this Issue� 
R. S. Dunham. "Usin g 2,4-D on Flax ," 

is pro fessor, Divi sion of Agr on om y and 
Plant G enetics ; Ro op K. Tandon is a 
graduate stu den t fro m In d ia, st udying 
for h is Ph.D. in agro nomy. 

Lowry Nelson. "Rur a l Ch u rch es in 
Minnesot a," is professor of sociology. 

T. M. McCall. "The North west School 
and Exp erim en t S ta t ion," is professor 
and supe r in tendent of th e Northwest 
Sch ool and Sta tio n, Cr ooksto n. 

A. A. Granovsky. "Ne w Chemicals for 
Cu tworm Contr ol," is pr ofesso r , Di vi
sion of Entomology and Economi c 
Zoo logy. 

R. E. Nylund. "Star ter Solu ti on s G ive 
Vegeta ble s Ex tr a Boost ," is assistan t 
profess or, Divis ion of Hor ti cult u r e. 

A. C. Caldwell. "S om e Minnesota 
Soils Nee d More Nitrogen ," is ass ociate 
pr ofesso r and J. M. MacGregor is ass ist
an t professor, Division of Soils. 

R. N. Shoffner. "Is the Hybrid the 
'Ch ick en of Tomorro w '? " is as sist ant 
professor, P oultry Husbandry . 

S. A. Engene. "Where Are Min neso ta 
Eggs Produced?" is assis tan t professor, 
Di visio n of Agricultur al Econ omics, and 
F . T. Hady is agricultur a l econo m ist, 
USDA. 

W. L. Boyd. "Ve ter inary Instructi on 
S tarted," is professor and chi ef, Division 
of Veter inar y Medicine. 

S inc e most of the starter-so lution 
m ixtures which have been discussed ar e 
r elatively h igh in av a ilable n u tr ients, 
it is important tha t the concentr at ion s 
r ecom mended be followe d ra ther 
closel y t o avoid roo t injury. It does no 
harm if more than one -fo ur th pint of 
solu t ion per pl ant is used , bu t experi
ments h ave shown that n o ad ditional 
advan tage can be ex pected through th e 
use of more t ha n one- four th pint of 
starter so lution per p lant. 

Table 4. Total Yields of Cabbage in 1946 and 1947 from Plants Transplanted 
to the Fie ld. Using Different Stnrter-Solution Mixtures 

Compo s ition of 
sta rter-s olu tion 

Amount of starter-
so lu tion mixture in 

mixt ure used 50 ga llons of wa ter 

Pounds 
Water 
7.5·22.5-11 .... ....................... 6 

10· 6· 4 ........ ................. 5 
10-52·17 ' ................................... 5 
11-32·14 5 
10·19·12' 5 
5-25·15 ' 3 

10· 6· 4 10 
6·12·18 8 
4·16·12 12 
8-16-12 10 

17-48·18 ' '3 
8·16·12 6 

13·26-13 ' t ... 1.5 

, Completely solubl e mixtures. 
t Not included in 1946 test. 
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Total yields 
of ca bba ge Tw o- Per cent 

year incre ase 
a ver age in yield 1946 1947 

Tona / o cre Ton s /acre Tons/acre Per cent 

8.0 
7.9 
8.5 
7.8 
8.2 
8.0 
8.1 
8.6 
8.8 
7.8 
8.5 
8.2 
8.6 

12.3 10.1 
14.4 lI.l 10 
15.0 11.7 16 
14.1 10.9 8 
15.8 12.0 19 
16.3 12.1 20 
15.0 11.5 14 
14.7 11.6 15 
14.8 11.8 17 
15.2 11.5 14 
14.8 11.7 16 
15.8 12.0 19 
15.3 11.9 18 
15.0 

NORTHWEST STAl ION 
(Conti n ue d f ro m page 9) 

shir e an d Duroc J er sey br eeds in the 
production of m arket p igs. Cr ossbre ed
ing trials w ere continued from 1928 to 
1935 with the fed eral cooperative bre ed
ing project star t ing in 1939 and con
t in uin g to date. The presen t swin e
breeding program includes the inbreed
ing of th e Poland Ch in a and th e stand
ardiza tio n of Minnesota No. 2 (a cr oss 
bet ween Yorkshire and inbred Chin a), 

The sheep-breeding projects ca r r ied 
on throu gh th e ye ar s included stu dies 
on : si ze in market lamb produc tion ; 
tendency toward pr oduction of twin 
or single lambs by Shropshire ewes ; 
close br eeding of Shropshire ew es; 
record of performance on Shr op shir e 
and Hampshire ewes; crossbreeding of 
Oxfor d on Shropshire and Hampshir e 
ewes ; m aintenance of an op en-faced 
flock of Hampshire sheep-to be con
tin ued in 1948 by the Di vision of An i
mal Husbandry, S1. Paul Campus; fe ed
in g of native la m bs; feed ing beet tops 
to Western lambs (third year, 1947-48). 

Exte nsive coop erative beef-feed ing 
tr ia ls have been conducted, in volving 
more th an 400 head of beef cat tl e . Th e 
beef-feedi ng trial s in cluded t he use of 
com mon feeds characteristic of th e Red 
R iver Valley , includ ing barley, wheat, 
corn si lage, alfalfa, sweet-clover hay, 
and com mo n concentrates. Da ily gains 
up to 3.08 pounds per da y were r e
ported in the beef-feeding trials. 

Poultry Projects 

Th e Northwest Station a t the pr esen t 
ti me is maintaining purebred flock s of 
White Leghorns and Rhode Island Reds 
a large flock of inbred-hybrid and back
cross fowl, and a small flock of h eavy 
out -cross fowl. All of the stati on flocks 
are used for project or demonstra t ion 
purposes. Approximately 750 laying 
hen s are maintai ned throughout th e 
year an d more than 3,000 chicks are 
matured annually on the st ation range. 

Breed in g projects and feeding trials 
wer e the chief projects during the 

-ear lier years of ' Station work. More r e
cen tly the project work has centered 
around th e Federal proj ect, "Gene tic 
Reaction of the Fowl." This project is 
a part of the s ta te- and na tion-wide 
breeding program d ir ecte d by th e Ani
m al and Poultry Husban dr y Divi sion . 

P oultry-h ouse construc t ion and in 
sula tion has been studied. A new po u l
try-house construction project was in 
augur a ted as a cooperative proj ec t in 
1944 in coop eration with th e Divisions 
of P oultry Husbandry and Agricultural 
Engineering and the Minnesota and On
tar io P ap er Compan y . Records of pe r 
formance of the inbred and crossbr ed 
poultry now make up the m ajor breed
ing' work. 
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I N THE November 30. 1947. issue 
of Minnesota Fa rm and Home Sci
ence . Director Bailey pointed out the 

need . for coordinated 
Coopera action in agricultural 

research. The people of tive 
Minnesota may be asResearch 
sured tha t the spirit of 

cooperation pervades the staff of the 
University of Minnesota Agricultural 
Experiment Sta tion. Its influence is 
felt not only at the central and 
branch stations under the supervision 
of the Department of Agriculture of 
the University. but also in all con
tacts with citizens of the state who 
are interested in the a gricultura l 
enterprise. as well a s in the relation
ships with other colleges and depart
ments of the University and with 
many sta te' and federal agencies and 
bureaus. The research program is 
immeasurably strengthened by the 
teamwork which is evident on all 
sides. 

The problems facing agriculture 
have become so complex that the 
best minds of many specirrliats must 
be brought to bear on the attempts 
to solve them. As a rule. no one sci
en tist can expect to have all the 
knowledge and experience required 
to meet most of these problems. As 
the questions arise from day to day. 
members of the sta ff. and often others 
outside the University. are called to
gether in conference to discuss the 
problem from all angles and to plan 
a course of action. When the decision 
is made as to the nature of the attack. 
it usually involves the active partici
pation of numerous investigators. 
working independently in their re

spective fields of science or as small 
combat teams, but always with fre 
quent and pr oductive consultation 
with one another to insure integr a 
tion and coordination, 

Examples of this intellectual and 
practical coopera tion are numerous. 
For instance. an a ttack is being ma de 
on the control of diseases of potatoes. 
This ca lls for the joint efforts of the 
potato geneticist. the plant pa tholo
gist. and the entomologist. Extension 
specialists, specialists from the Sta te 
Department of Agriculture. Dairy 
and Food. as well as re presentatives 
of the Minnesota potato growers. 
have been called together at inter
vals to discuss the problem. All ha ve 
ta ken part in planning the research 
pro ject and in pursuing the studies 
in the la boratory or in the field. The 
assistance of economists. home 
economists , state or federal regula 
tory officials. county agents. and 
others may be enlisted. 

Another example of cooperation is 
involved in the study of the utiliza 
tion of fla x straw. The Graduate 
School, the Minnesota Institute of 
Research. the Institute of Technology. 
especially through th e Department 
of Chemical Engineering. the School 
of Business. and others have worked 
closely with the Experiment Station 
divisions, including specialists from 
Home Economics. Agricultural Engi
neering. and Agricultural Economics, 
to plan a coordina ted program of 
research and to put it into effect. 
Considerable progress has been 
made in producinq useful fiber which 
can be woven satisfactorily into fab
rics to meet the demands of the 
public. These investigations are con
tinuing and. undoubtedly. will call 

Rural Churches in Minnesota . Lowry Nelson 

for the services of other specialists. 
both within and outside the Univer
sity . 

Other investigations now under 
wa y involve. in one way or another. 
the cooperation between the Experi
ment Station. the Medical School, 
the College of Engineering, the Hy
dra ulics Laboratory. the School of 
Mines. the School of Pharmacy. 
state agencies. such as the Depart
ment of Conservation. the Iron Range 
Resources and Rehabilitation Com
mission. the Department of Business 
Research and Development. private 
organizations such as the Mayo For
estry and Horticultural Institute. the 
Hormel Institute. and others. With all 
these facilities and talents ava ilable, 
it may be expected that a substantial 
contribution will be made to the 
fund of knowledge which will be 
made available to the agricultural 
industry of the state. 

The Agricultural Experiment Sta
tion is organized to serve the people 
of Minnesota and is ma king every 
effort to utilize all the facilities . all 
of the scientific resources. personal 
and material. within and without the 
University, to diagnose the agricul 
tural problems correctly. and to 
proceed systematically and aggres
sively to uncover the facts tha t will 
reveal the source of the difficulties 
and to demonstrate the procedures 
to be followed in order to solve the 
many problems facing agriculture. 

H. Macy Associate Dir ecto r 
Agricultural Experiment Station 
Universit y of� Minnesota 

", 

. . 

New Chem icals for Cutworm Control. A. A. Granovsky _................................ 3� 

Some Minnesota Soils Need More Nitrogen. A. C. Caldwell and T. M. MacGregor ........... 4� 

Using 2.4·D on Flax. R. S. Dunham and R. K. Tandon 

Veterina ry Instruction Started. W. L. Boyd 

The Northwest School and Experiment Station. T. M. McCall 

Starter Solutions Give Vegetables Extra Boost. R. E. Nylund 

Is the Hyb rid the "Chicken of Tomorrow"? R. N. Shoffner _ . 

Where Are Minnesota Eggs Produced? S. A. Engene and F. T. Had y 

Coop era tive Research (an editoria l). H. Macy 

6 

7 

8 

..............................� 10 

12 

14 

_................................ 16� 

M INNESOTA FARM AND H OME S CI ENCE 


