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Afte a dozen years this insulated pole-frame hog farrowing house made of treated 
lumber is essentially as good as new. 

percent compared to hand digging 
and tamping. Pointed , power-driven 
wood posts are also more firmly set 
in the soil, and with less ph ysical 
lab or. 

Our developm ent of the power­
dr iven, multiple-post Rosemount Cor­
ner has given the farm fence an eco­
nomical foundati on seldom previously 
built into farm and right-of-way 
fences. Thi s corne r and mu ch of the 
design and material specifications de­
veloped under this project are being 
used by many farmers. Th ese stand­
ards have bee n adopted by the high­
way departments of many sta tes for 
right-of-way fences. 

Long-Lasting Buildings 

Th ere is also a need to use ade­
quate ly treated poles and other wood 
produ cts in all farm buildings. Les­
sons learned from the many farm 
structure s built during the past 15 
years can be applied to the environ ­
menta l anima l and poultry factories 
which wiII produce the eggs , milk , 
and meat of the future. 

Cattle, hogs, and poultry all create 
conditions of high relative humidity. 
Consequently, every effort is bein g 
mad e to cont rol both the air moisture 
and the temper ature in anima l build­
ings to create conditions more favor­
able for the growth and developm ent 
of the animals and poultry. Such con­
trol wiII enable anima ls to produ ce 

more meat, milk , and eggs from a 
given amoun t of fee d. Fans and other 
ventilation are helpful , and so is prop­
er structural design of the buildings. 
No matter how care fully design is 
conside red, however , conditions of ex­
cessive moisture favora ble for decay 
and deterioration of the struc tura l ma ­
teria l will often develop. Tr eated 
wood, which is a good insulat or 
aga inst both heat and cold, will con­
tinue to be one of the important 
bu ilding ma terials used in these 
farm fac tories. 

During the past 15 years severa l 
experimenta l farm buildings have 
been bu ilt at the University of Min ­
nesota Agricultural Experime nt Sta­
tions to test new ideas to facilitatae 
th is ever-cha nging pattern of farmin g. 
Preservative-treated wood has been 
incorporat ed into these struc tures, 
which are under continuous use for 
both poultry and livestock production. 

In 1952 a 52-by-1.32-foot, pole­
fram e, De ane-pl an cattle shed was 
built with sound western red cedar 
poles that had been previously used 
untreated for a few years in a utility 
line. W estern red ceda r is considered 
to be a na turally durabl e wood. Th ese 
poles were cut off at the previous 
ground line. Eleve n of the poles were 
set without any tr eatment. Six poles 
were brush-treat ed on the bott om 6­
foot section with a .5-percent penta 
solution in no. 2 fuel oil for a solvent. 

Th e remaining 44 poles were given a 
brush treatm ent of penta on the bot­
tom 6-foot sec tion plu s a 5 perce nt 
penta grease tr eatment about 6 inches 
above to 2 feet below the anticipa ted 
ground line. 

Some of the poles were in the feed­
storage area and some on outside 
walls, wh ere they remained reason­
ably dry. Others were in the animal 
pen area s, where th ey were in dir ect 
contac t with the manure pack. A few 
wer e adjacent to automati c wa ter 
foun ta ins. Th e IS-year pole service ex­
amin ati on found all the untreated 
poles, except those in the dry feed ­
storage area, were badl y decayed at 
the ground line; several were com­
pletely rotted off. Th e poles with only 
the brush-on treatm ent wer e littl e or 
no better than the untreat ed poles. 
Most of the poles with the pent a­
grease tr eatment were, afte r 15 years, 
in fairl y good condition, although 
those next to the waterers and one 
where the manure pack had been 
above the tr eated area were badly 
decayed. 

Original untreated pole near cattle wa­
terer rotted off at ground. Repaired by 

splicing. 
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In ali, 12 of the 61 poles were de­
caye d so badly they had to be either 
replaced or stubbed. A large number 
of the other poles were partl y de­
cayed, but they had enough sound 
heartwood so the decayed area was 
cut away and a new coa t of lO-per­
cent-penta grease, whi ch is now avail­
able, applied . Excavating, cleanin g the 
poles, adding new grease, and digging 
for repl acement poles was a difficult 
and tim e-consuming opera tion- much 
more costly than the initi al digging 
of the holes and setting of the poles. 

Pine poles treated to recomm ended 
standa rds would have remained sound 
after 15 years of service. Th e creoso te­
pressure-treated splash boa rds used 
above and below ground around the 
ends and closed side of this shed are 
still sound after 15 years of service. 
Using untreated or poorly tr eated 
poles, even of a naturally durabl e 
species like western red cedar, was 
certa inly "pe nny wise, pound foolish." 

Durable H orizontal Silos 

A somewhat similar experience with 
two experimen ta l horizontal silos (built 
in 1955 and torn down in 1967) also 
points out the need to use well-treated 
poles and other wood products when 
they will be in contact with the soil or 
other moist conditions favorable for 
decay. 

Part of the red pin e poles were 
treated immediately after cutt ing and 
peelin g when they were too wet to 
take the standard treatm en t. Th e 
penetra tion of the 5-percent penta 
solution was sha llow, and the total ab­
sorp tion was about 0.6 pound per 

Horizontal silo made of treated posts and lumber. 

cubic foot. This is about a ten th of the 1967 to make room for othe r struc­
recomm ended standa rd. Air-drying tures. At that tim e the lumber was all 
the remainder of the poles for 10 days free of deca y. Some of th e I-inch 
permitted the absorption of about 2 
pounds of the preservat ive solution 
per cubic foot , and %-inch pen etrati on 
of the pr eservat ive. Thi s tr eatm ent 
was still only ab out % of the recom­
mended standard. Most of these poles 
were incised to the butt six-foot sec­
tion. When setting th e poles for the 
silo, a 5-percent penta grease was ap­
plied in a 2%-foot ba nd at ground line 
on most of th e poles. 

The 1- and 2-inch pine lumber used 
to line th e silos was air -dry when 
treated with the 5-percent penta solu­
tion . Many of the boards were heavily 
blue stained. Penet ration in the boards 
was nearly 100 percent, and the ab­
sorption was from 6 to 8 pounds of the 
preservat ive solution pe r cubic foot of 
wood. 

Th e silos were used for 12 consecu­
tive yea rs pri or to being torn down in 

I 
Plot for testing service life of treated and untreated posts. 

-~ 
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boards had warped and checked. The 
2-inch planks were as sound as when 
the silos were built. Four of the poles 
which had not been incised had com­
pletely failed. Sixteen other poles 
show ed some decay at ground line. 
Th e remainin g 46 poles and braces 
were still sound aft er 12 yea rs of ser­
vice. The struc ture s could safely have 
been used several mor e yea rs without 
major repairs or replacements. 

Pin e poles tr eated to standa rd spe ­
cification with 4 to 6 pounds of the 
preservative have remained sound for 
15 yea rs in similar farm struc tures . 
Th ere is no reason to believe their 
serv ice life will be less than 30 or 
more yea rs, whi ch is the experience 
with utility poles treated to acce pted 
standards . Unt rea ted pin e poles cou ld 
not be expected to last much longer 
than untreated pin e fence posts ­
cer tainly not more than five yea rs. 

Inspection of these and other 
experimenta l buildings conclusively 
shows the need to use adequa tely 
treat ed woo d in all farm structures. 
Thi s need will be even greate r in the 
environmenta l farm buil din gs of the 
future. 

There is no reaso n that "penny wise, 
pound foolish" sho uld continu e to be 
ap plicable to wood used in constru c­
tion, even where it comes in contact 
with the soil or other moist conditions 
favorabl e for decay. Adequate preser­
vative tr eatment, adequate design, 
and adequa te construction will assure 
wood structures with a long service 
life with a minimum of maintenance. 
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Newly Discovered in Minnesota -

Phytophthora Root Rot 
of Alfalfa 

F . I. Frosheiser 

In Jul y, l S63 my at tention was ca lled to a~ alfa lfa 
field in Carver County th at had suffer ed conside rable 
sta nd loss since early spring. The symptoms on the sur ­
viving plant s in the affec ted areas of the field suggested 
a root rot cause d by a fun gus, Phytophthora rnegasp er­
rna, whic h had been reported previously ~o occur in 
Californ ia, Ohio, and Illinois. I isolat ed thi s fu ngus from 
th e diseased roots, and reproduced th e disease in th e 
greenhouse . . 

Severa l oth er fields in thi s area, mostly ne w seedmgs, 
suffere d conside rab le stand loss during th e 1965 season 
following a ra iny p eriod in lat e May and early June. The 
rainfall in June amounted to ab out 8 inch es that year. 
The sta nd in a field in Pin e County was also grea tly re­
duced by thi s disease. 

Usua lly th e first evide nce seen of Phyt ophthora root 
rot is wilting of the plants and thinning of th.e sta nd . 
Some time before this happens th e roots becom e infected , 
and dark lesions ( ro tted areas) appear on the r? ots, 
followed by rotting of th e tap roots (figure 1 ) . The tissue 
above and below th e rotted areas is usually yellow. 

H igh soil moisture is necessary for th e progress ~f th e 
disease and if wet condit ions prevail th e rot contmues 
until the tap root is rotted off and th e pl ant dies. When 
the soil moisture decreases, progress of th e rot stops . If 
enough of th e tap root remains, th e plant produc ~s 

smaller repl acem ent roots and recover s. These adventi­
t ious roots of th e recovered plants are shallow, and th e 
plants ar e more sub ject to dam age by dr ought. 

In an ar ea where th e stand has been thinned , wh en 
the tap roots of sur viving pl ant show evidence of havin g 
been rotted off, very likel y Phytophthora root rot caus ~d 

the stand loss. Fi gure 2 shows roots of pl ants d'! g in 
September in areas wh ere th e stand had been thmned 
by th e fun gus early in th e summer. The len gth of ~ ealthy 
tap roots vari ed from 3 to 14 inch es. The pl ants with th e 
shorter tap roots were gen erally less vigorous . 

Since high soil moisture is necessary for dev~lopm ent 

of this disease, ther efore, it is a problem only in poorly 
dra ined soils during periods of excessive rainfall. Low 
areas in the field where water tends to collec t ar e often 
affected but th e condition also occurs on slopes wh ere 
th e water does not readily pen etrate th e subsoil. Here the 
surface soil remains saturated in p eriods of continuous 
rainfall- during th e tw o weeks in June 1967 for ex­
amp le. Rainfall for that month totaled 8 to 10 inch es 
in many parts of Minnesota. 

F . 1. Fro sheiser is a research plant pathologist, USDA, and an 
associate professor, Departm ent of Plant Pathology, University of 
Minnesota. 

Figure 1. Phytophthora root rot on alfalfa roots. 

A str iking exam ple of stand loss on a poorly dr ain ed 
hillside occurred in a first-year stand in Car ver County. 
The alfa lfa on th e cr est of th e ridge along one edge of 
the field was un affect ed. The sta nd was almost com­
pletely wiped out on th e slope, but the alf alfa in the 
lowest-lying portion of th e field was unaffected . This p art 
of the field was tile dra ined . 

The disease was observe d in Carv er and Pin e Coun­
ties in 1965, but a more extensive survey probably would 
have revealed a wider distribution. Evidence of the 
disease was found in a wet area of only one field in 1966, 
a season of limited rainfall. In 1967, follow ing the copious 
rain in June, Phytophth ora root rot was observed in 
alfalfa fields in Carver, Cottonwood , Murray, Sibley, 
Waseca, Chisago, and Pin e Counties. 

The fun gus, which appears to be pr esent in most of 
the heavier soils in Minnesota, will dam age alfalfa dur­
ing prolon ged periods of rainfal in poorly drain ed soils. 
The fung us do es little or no damag e in soil that is ade ­
qua tely dr ain ed. 

Figure 2. Alfalfa roots rotted off at various depths 
by Phytophthora. 
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Hybrid Sorghums� 
As Forage� 

A. R. Schmid 

The sorghums may be considered as four types: 
1) sweet sorghums (sorgos), 2) grass sorghums, 3) gra in 
sorghums, and 4) broom-corns . 

Th e sweet sorghums (sometimes called "forage sor­
ghums" or "canes") have long been used for silage and 
fodd er in Minnesota. They have sweet , juicy stems, and 
so some are used for production of sorghum syrup. 

The grass sorg hums include sud angrass and Johnson­
grass. Sudangrass and the sorghum-sudan hybrids have 
been recognized as useful crops for green chop and 
emergency or supplementary pasture and hay. 

The grain sorghums and broom corn are seldom used 
for fora ge. 

A. R. Schmid is an associate professor, Departm ent of Agronomy 
and Plant Genetics. 

The use of male-steril e lines has made it possibl e to 
produce hybrid sorghums, sudans, and sorghum-sudans 
at reasonable cost. The question is: How much better 
are they? Will they substitute completely for corn as 
silage? Will the hybrid sudans and sorghum-sudans re­
plac e alfalfa or alfalfa-grass mixtures for hay, pastu re, 
and green chop? These and other questions have been 
partially answered by recent research at Minnesota Agri­
cultural Experiment Stations. 

Sorghums for Silage 

A wide range of sweet sorghum hybrids developed by 
seed companies and experiment stations are available. 
Many are late in maturity for pro duc tion of good silage 
in Minnesota. Sorghum is a warm weather crop, having 
ori ginated in tropical countries, and so most of the 

Figure 1. Forage sorghum variety trial at Rosemount. Note the variab ility in maturity. 
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Table 1. Average yields per acre, digestibility in vitro and composition of corn and forage sorghum at the silage stage at 
Rosemount 1967. 

Tons dry In vitro Tons d igestible Perce nt of 
Crop moiler d ige5t ibility dry mailer dry matter 

per ccre of d ry matter per a cre composed of 
in % heads or e a rs 

Corn - Average of 3 hybrids . ............ ............ 6.80 63.1 4.26 52 
Sorghum hybrids 

Avera g e of 3 high yie ldi ng, ea rly matur ing . 5.46 6 1.1 3.33 21 
Avera ge of 3 high yield ing, late maturing . .. ............... .. 6.96 57.3 3.6 1 9 

hybr ids are best adapted to the wanner climate of the 
southern Great Plains sta tes. Some hybrids mature ea rly 
enough to attain the dough stage before frost in the 
St. Paul area . 

Tria ls of these sila ge sorghums in comp arison with 
corn have been carried out at Rosemount and Lamber­
ton over the past few years (see figur e 1). In tabl e 1 are 
shown yield di gestibility (de termined by a labo ratory 
meth od ) and composition data from the corn and 
sorghum tr ial at Rosemount in 1967. These plo ts received 
adequate amounts of P and K fertilizer (shown by soil 
test) and 100 pounds of N per acre. Th e dat a are 
average s of four repli cations of three-row plots. Corn 
was planted in early May and the sorghum in late May. 
Th e dige stibility was det ermined by a test tu be method, 
using rum en fluid from a dairy cow, peptic acid, artifi cial 
saliva, and urea . The perc entage composition of the 
plants was determined by hand separa tion. 

The data show that the avera ge of the three high-

yields (late -matur ing sorghum hybrids compare favor ­
ably with the average of the thr ee corn hybrids in yield 
of dry matter. However, the digestibility of the dr y mat­
ter as det ermined in the lab oratory was almo st 6 percent 
lower than that of corn . Th e high-yielding, ea rly-matur ­
ing sorghum hybrid s were 2 percent lower in digestibili­
ty. As a result, the yield of digestible dr y matter for corn 
was 4.26 tons, early sorghums 3.33 tons, and the late 
sorghums 3.61 tons per acre. Th e grain, the most nutri­
tive part of the plant, helps to explain the difference in 
digestibility. In corn the ears were 52 perc ent of the dry 
matter . In the early sorg hums, heads were 21 percent of 
the dry matter , but in the late sorghu ms only 9 percent. 
These dat a are similar to other da ta obta ined in Min­
nesota, an d they indi cate that corn is still "kin g of the 
silage crops." 

If sweet sorghu ms are used for silage, select the 
varieties that will give a good yield, mature early, and 
give a high perc entage of the yield composed of sorghum 

Figure 2. Sudangrass grazed when about 30 inches tall. Note the excessive waste.� 
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head s. Data from vari ety trials in Minnesot a are reported 
in Minnesota Miscell an eous Rep ort 24, available from 
your county ag ent . 

Sorghum-sudan and Sudan Hybrids for Green-chop 

Acreages of sor ghum-sudan and sudan hybrids great­
ly increased up to 1965, due to publicity. Also in 1965, 
with conside ra ble winter -kill on legumes, an emergency 
crop wa s needed , and sorghum-sudan and suda n hybrids 
reached a peak of use in Minn esota. In 1965, with a cool 
season, th ese crops did not perform as well as normal , 
and publicity had dropped off, so the acreage has since 
declined. 

The best use of sorghum-sudan and hybrid sudans is 
as a green -chop cro p. Product ion comes during Jul y and 
August when forage producti on from perennial grass es 
and legumes can be quite low . However , they ar e not 
"miracle crops." When harvested at ab out four feet in 
height before heading, di gestibility is 65-70 percent and 
prote in content is ab out 14 percent - excelle nt green 
chop feed at this stage. These crops grow ra pidly, an d 
as they head out and approach maturity th e digestibility 
drops below 60 percent; th en they are no lon ger top 
qua lity for high -producing dair y cows. The costs of pro­
duction of th ese annuals run higher th an for perennials 
such as alfa lfa or alfa lfa-bra me , du e to the annua l costs 
of seedbed pr eparation, nitrogen fertilizer (not needed 
for alfa la), seed, and seeding. 

Table 2. Average dry matter yields of sudans and sorghum­
sudan h ybr~s at a green chop stage (about 4 feet) at 
Rosemount and Morris, 1965-1967. 

Tons dry matter per acre 
Crop 1965 1966 1967 Avg. 
Suda n 

Piper 1.96 3.79 2.28 2.68 
Trudan II .... 2.13 4.22 2.10 2.82 

Sorghum-suda n 
Avera ge of 4 highe st yield ing 2.40 4.77 4.95 4.04 
Avera ge of 4 lowest yieldin g . 1.75 3.96 2.28 2.66 

The dry ma tter yields of Piper sudan, Trudan II (a 
sudan hybrid), and sorghum-sudan hybrids at the Experi ­
ment Stati ons at Morr is and Rosemo unt ove r a peri od of 
3 yea rs are shown in tabl e 2. These dat a are from plots 
drill ed at 30 pounds of see d per ac re with adeq ua te 
P and K, plus 100 pounds of N per acre . At green chop 
stage (about 4 feet high ), th e hybrids on th e average 
outyield Piper suda n. However , the four low est -yielding 
sorghum-suda n hybrids yielde d ab out the same as Piper 
sudan (2.7 tons of dr y matter per acre) as an average of 

the tw o sta tions and three year s. The four highest-yield ­
ing sorg hum-sudans yielde d 4 tons per acre. In compari­
son, alfalfa (with modest fertilization and a th ree-cut 
system) will yield ab out 3112 tons of dr y matt er as hay 
containing ab out 16 pe rcent cru de protein. Yields of 5 
tons per acre of alfalfa with optimum fertilization and 
using a three-cut syste m is possibl e in man y areas of 
Minnesota. Alfalfa is still "queen of th e forages;" how­
ever sudans an d sorghum-sudan hybrids can provide 
an other crop to help the green-chop man fill th at mid­
summer need. 

Sorghum-sudan and Sud an Hybrids for Pasture 

Sorghum-sudans and suda n can at times be disap ­
pointing for pasture becaus e of the was te (see figure 2). 
It is recom mended that Piper suda n, which is low in 
prus sic acid (H CN) , be grazed after it is abou t 18 inches 
tall. The sorghum-sudan hybrids generally are a bit 
higher in HCN and should not be grazed until they are 
about 24 to 30 inches in height. At thi s height th e waste 
from pasturing can be excessive . At St. Paul in 1967, 
Trudan II was drilled in at 30 pounds per acre alongside 
a see ding in 40-inch rows. When it was 36 to 40 inches 
tall at the first round of grazing and 24-30 inches tall at 
th e second round of grazing, th e average percent waste 
of dry matter from tramping and fouling was 79 perc ent 
for the drilled and 43 perc ent for rows. These measure­
ments were mad e by taking yield samples before and 
af ter grazing and using a peri od of only 3 days to graze 
it down. The catt le tend to walk down th e rows and 
th erefore caus e less waste than when drilled solid. Some 
fa rmers have reported good results with rows 18 inches 
apa rt. Tests of 18-inch rows will be mad e at St. Paul 
in 1968. 

Summary 

On th e basis of yield of di gestibl e dry matter per 
ac re, hybrid fora ge sorg hums are worth ab out 80 percent 
as mu ch per ac re as good corn hybrids for silage, accord ­
ing to the Rosem ount test. For best results in Minn esota 
the early-matur ing, high-yielding hybrids sho uld be 
selected. 

The sorghum -sudans and hybrid suda ns sho uld be 
considered as suppleme ntary or emergency crops and 
should not be considered repl acem ents for alfalfa or 
alfa lfa -grass. Their best use is as gre en-ch op crops. For 
pasture the waste can be consid erabl e from trampin g 
and fouling. Growing th ese cro ps in na rro w-r ows for 
pasturing ma y be th e an swer to reducin g th e was te. 

Whatever you can not understand, you can not possess. GOETHE 
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Urea-Lorn Silage for Dairy Cattle� 

The microbes in a cow's paunch can use the nitrogen 

in urea - a chea p synthetic chemical - to make pro­

tein. Eventually the cow uses this protein. O ne wa y to 

feed urea is to mix it with silage. 

D. E. Otterby, J. D. Donker and V. G. Pursel 

Livestock peopl e are reducing costs for supplemental 
protein by using urea in the dairy cow ra tion . Fe ed 
grade urea is a syntheti c product that contains 45 percent 
nitrogen. Th e nitrogen in one pound of urea is equivalent 
to the nitrogen in 2.81 pounds of natural pr otein . Th e 
cow is able to utilize urea because the microorgani sms in 
the cow's rumen (paunch) can convert the nitrogen from 
urea into a high-quality microbial protein . Th e cow in 
turn uses the microbial protein for her body needs . Urea 
is usually ch eaper per pound of protein equivalent than 
supplemental soyb ean meal. 

The addition of ur ea to corn silage at silage making 
time is becoming increasingly popular. Th ere are some 
real advantage s for this procedure. First of all, urea can 
be added to the silage in one operation. Second, the 
pr otein level of corn silage is normally quite low but is 
raised substantially wh en ur ea is added . The latter is 
particularly advantageous when large amounts of corn 
silage are fed with little or no alfalfa hay . Wh en urea­
corn silage is fed to dairy cattle, the protein content of 
the grain mix does not hav e to be as high as it otherwise 
would. 

We were interested in feeding urea-corn silage to 
cows receivin g no supplemental protein oth er than that 
offered naturally in the feed. In addition, we wanted to 
limit the amount of alfalfa hay fed . As you know, alfalfa 
hay is quite a good source of protein as well as other 
nutrients. Accordingly, tw o 14-by-40-foot concrete stave 
silos at the Morr is E xperim ent Station were filled with 
corn silage. Silage in one silo was mixed with uroea at 

D . E. Otterby is an associate professor and J. D . Donker is a pro­
fessor, Departm ent of Animal Science, University of Minn esota. In 
that department V. G. Pursel recentl y completed his doctoral 
studi es. He is now with the USDA, Beltsville, Md. 

MINNESOTA SCIENCE 



the rate of 10 pounds per ton of silage. The other silo 
was filled with corn silage only. All corn tor silage was 
grown on the same field . Eac h load of silag e was 
we ighed as it was brought in from the field , and the 
appropriate amo unt of urea was spr ead over the top 
of the material going into the urea silo. Mixing of the 
urea with the corn silage was facilitated by the process 
of unl oading the wagons and filling the silo. 

Th e two silages we re compared during the ea rly 
sprin g of 1967 in a 90-day feeding trial with milking 
Holstein cows. We used twent y-six cows, pair ed acco rd­
ing to stage of lactati on, production, and age; in each 
pair, one cow ate ur ea silage and the other ate regular 
corn silage. Both silages were fed on a free-choice basis. 
In addition, we offered each cow five pounds of alfalfa 
hay an d a grain mixture as show n in th e tabl e, fed at 
the rate of 1 poun d for every 2 pounds of milk over 20 
pounds dail y. First-calf heifers received 3 pounds of 
extra gra in per day to take care of the requirements 
for growth. Gra in and silage were fed twi ce da ily. Cows 
fed the urea-corn silage received no supplemental pro­
tein in their grain mixture, while the cows on regular 
corn silage were given a gram mixture contai ning soy­
bean meal. Both groups of cows received similar daily 
amoun ts of protein. 

Table. Composition of grain mixtures 
Fora ge 

Regular Ureo­
Corn Silage Corn Silage 

Ground Shelled Corn . 69.7 74.4 
Ground Oats . 22.2 23 .6 
Soybean Meal (44%) . 6.1 
Sa lt . 1.0 1.0 
Dicalcium Phospha te . 1.0 1.0 

During the 90-day trial, silages and hay were sampled 
daily and composited by 2-week periods for che mical 
analyses. Each batch of gra in was sampled, similarly. 
Cows were weighed once every 2 weeks. Daily milk 
production was recorded , and milk fat percentage and 
production were det ermined at the regula r DHIA test­
ing period. 

Th e urea-silage tested lOA percent cru de prot ein on 
a dry basis and 32.3 percent dry matter , while the regu­
lar silage conta ined 7.7 perc ent crude protein on a dr y 
basis and 31.9 perc ent dr y matter . Consumption of silage 
average d 58.8 and 65.2 pounds daily for cows on urea 
and no urea, respectively. The urea cows at e ab out 1.5 
pounds more grain per day. 

As the gra ph shows, there was very little difference 
in pr oduction between groups over the 90-day period. 
Average milk production for cows fed ur ea-corn silage 
was 47.1 pounds per day, while that for the group fed 
regular silage was 46.0 pounds. Milk of both grou ps 
ave rage d 3.7 perc ent fat. When we calculated the per­
centage decline in milk production over the 90-day 
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Cows in a group fed urea -corn silage produced about the 
same amount of milk as cows in a similar group fed regula r 

silage. 

period, the result s wer e again very similar - the urea­
silage cows decreased an average of 19.5 percent, and 
the regular silage cows decreased 17.1 percen t. The cows 
fed the regular silage gained slightly more body weight: 
62 versus 36 pounds for the 90-day experime ntal period. 

Th e results of this tri al, whi ch are similar to results of 
similar trials at other experiment sta tions throughout the 
country, ind icate that urea-corn silage can be used suc­
cessfully in the dairy catt le ration with little or no dif­
ference in milk production . In thi s trial the nitrogen 
from urea pro vided the equivalent of 0041 pounds of 
protein daily. This was only ab out 10 percent of the total 
protein in take. 

It should be kept in mind th at urea in corn silage 
or urea used in any other manner will be of no benefit 
either nutritionally or economically if protein is already 
ade quate in the rati on. Our cur re nt recommendations 
include: 

Use 0.5 percent urea, or 10 pounds urea per ton of 
silage. 

Be sur e the urea is mixed well with the silage during 
the filling pro cess. 

Be sure the dairy ration is ade qua te in energy, min­
erals, and vitamins. 

Give the cows 2 to 3 weeks to adjust to the urea. 
Do not blow large amounts of urea (such as that from 

spills or accumulations around the blower) into silo at 
one time. The concentra tion of urea in the silage will be 
too high. 
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Loss of Crop Nutrients� 
Through Runoff� 

D. R. Timmons, R. E. Burwell, and R. F. Holt 

Wh en th e concen tra tion of nutrient 
minerals in lakes and rivers beco mes 
too high , growth of water plants usu­
ally becomes excessive. The wa ter 
may then become undesirabl e for do­
mestic and recrea tiona l uses. Thi s too­
grea t nutrient enrichmen t ( eutrophi­
cation) of surf ace water s has been 
widely publicized recently, and the 
chemicals in runoff from agricultural 
lands have been blamed as one of the 
prime contributors. 

Few quantitati ve data are availa­
ble for evalua ting the amounts and 
sources of agricu lture 's contrib ution to 
this eutro phication problem. It is tru e 
that ferti lizers are be ing applied at 
higher rates because they are cheaper 
now and because of the economic ne­
cessity to get the largest crop returns 
per acre. Thi s could increase the con­
centrations of chemicals in agri cul­
tural run off. Also, the runoff from 
feedl ots is of concern because live­
stock and poultry production is being 
concentra ted into larger , confinement­
type operations. 

Nitrogen and phosphorous are gen­
era lly considered the main elements 
causing aqua tic plant growth, and 
these minerals are also major com­
ponent s of agricultural fertilizer. 
Therefore, the amounts of these ele­
men ts in agricultur al run off need to 
be determined , and th eir critical lim-

At the North Cen tra l Soil Conservation 
Research Center, SWC, ARS, USDA, Mor ris, 
Minnesota , D . R. Timmons and R. E. Bur ­
well are soil scient ists . R. F . Holt is director 
th ere as well as a professor of soil science, 
University of Minnesota . Th e USDA and th e 
Minnesota Agricu ltura l Experiment Sta tion 
cooperat ed in thi s research. 

its need to be established so that 
methods can be developed and used 
to reduce these elements be low crit i­
cal levels in the runoff water. 

This rep ort summarizes 2 years' re­
sults of chemical ana lyses of runoff 
from the natural-rainfall erosion plots 
at th e Barnes-Aastad Soil and 'Water 
Conservati on Research Association 
Farm near Morri s, Minneso ta . 

The Experiments 

Nutrient content of runoff material 
was determined in 1966 and 1967 for 
a Barnes loam soil on a 6-percent 
slope. We mad e these meas urements 
on expe rimenta l plots established in 
1961 to determine the annua l run off 
and soil losses caused by natural rain­
fall in the west central Minnesota soil­
climat ic area . Five soil-cover cropping 
conditions were studied : ( I) continu­
ous corn ; (2) continuous, clean-culti­
vated fallow; (3 ) corn in rotation ; 

Table 1.� Annual nutrient loss for two 
plots. 

Avg a nnua l 

(4) oats in rotation; and (5) hay in 
rotation. Each of these soil-cover con­
ditions was repeated three times on 
plots 13.3 feet wid e and 72.6 feet long. 
We used standard equipment and 
procedures to determine soil and wa­
ter losses. Wea ther records were main­
tained at the plot site to aid in inter­
pret ing data on run off and soil loss. 

Instead of using recommended, ero­
sion-preventing planting methods, we 
planted crops up- and-down -slope to 
study the effects of cover without the 
added effect of perfect contouring . 
Th e fall plowin g pr actice prevailing 
in the area was used. Weed s were 
contro lled by mechanical cultivation 
without the use of herbicides. Crop 
residues remained on the plots aft er 
harvest , except for two hay cutt ings. 
Fertilizer was broadcast and disked 
into the soil annually to supply suffi­
cient amounts of plant nu trients to 
maintain a high level of crop produc­

seasons for the natural-rainfall erosion 

Avg Ib per acre nutrient los; 

tons per Avg annual 
Cropping acre inche s Total 

treatments soil loss runoff N* NH.-N N03-N P K 

1966 
Fallow ... ............. ' ........ ...... 3.80 3.80 26 .0 0.3 0.8 0.2 1.8 
Corn-continuous ...... 0.36 0.91 4.0 0.1 0.1 0.1 0.5 
Corn-rotation ....... ..................... 0.19 2.05 2.2 <0.1 0.3 0.1 0.6 
Oats-rotation ..... 0.01 0.20 0.1 0 < 0.1 0 < 0.1 
Hay-rotation 0 3.41 0.3 0 0.1 0.1 0.8 

1967 
Fallow 10.28 4.63 89.9 0.8 2.6 0.5 4.6 
Corn-continuous 3.14 2.98 19.2 0.3 0.8 0.2 1.2 
Corn-rotation . ....... ..................... 0.62 2.35 6.7 0.1 0.4 0.1 0.6 
Oats-rotation .. . .... .. .. ....... ... 1.02 2.09 9.4 0.1 0.9 0.1 0.6 
Hay -rotation .... . ......-..... 0 3.83 5.7 0 0.2 0.3 5 2 

* Exclud es NH.- and No3-N. 
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Table 2. Annual nitrogen loss lib per acre) In runoff water and sediment from snowmelt and rainfall for two seasons. ':' 

Total Nt� NH.-N NOs-N 

Snowmelt Rainfall Snowmelt Rainb ll Snowmelt RainfallCropping 

H,O� Sedi- H,O Sedi- H,O Sedi- H2O Sedi- H2O Sedi- H,O Sedi­
ment ment ment ment ment ment 

treatm enls 

1966 

Fallow ................................................ 0.40 1.29 0.25 24.03 0 0.01 0 0.27 0.38 0 0.28 0.13� 

Corn-continuo us ........................... .03 0 .28 3.65 0 0 0 .10 .02 0 .04 .01� 

Carn-ro tal ion ............... .................. .50 0 .17 1.55 0 0 0 .02 .30 0 .02 .01� 

Oal s-rola lion ................................ .04 0 .07 0 0 0 0 0 .03 0 .01 0� 

Hay-rota tion . -_ ............................... .30 0 0 0 0 0 0 0 .10 0 0 0� 

1967 

Fallow ............... ............................... 3.20 1.03 .21 85.46 0 .04 0 .75 .99 .02 1.24 .35 

Corn-continuous ...................... .31 0 0 18.92 0 0 0 .25 .29 0 .43 .07 

Corn-rotation ..... ....... ................. .66 0 .12 5.90 0 0 0 .08 .34 0 .05 .02 

Oats-rotalion .29 2.67 .01 6.44 0 .03 0 .06 .66 .01 .22 .02 

Hay-rotation ....... ........................... 5.62 0 .02 .03 0 0 0 0 .13 0 .03 0 

* Values are given to two places to indicat e the sma ll concent:ations measured for nutrient loss but not 10 indicate absolute values. 

t Excludes NH.- and NOs-N. 

tion. The annual nutrient applications Table 3. Annual phosphorous and potassium losses lib per acre ) in runoff water 
and sediment from snowmelt and rainfall for two seasons. '" per acre were: 

( 1 ) Continuous corn: 100 Ih N as P K 
33.-0-0, 26 Ib P as 0-46-0. Cropping Snowmelt Rainfall Snowmelt Ra infa ll 

(2 ) Rotation corn: 50 Ib N as 33.5­
tr e at rne nts H2O Sed iment H2O Sedi ment H2O Sediment H,O Sediment 0-0, 26 Ib P as 0-46-0. 

(3 ) Oats : 16 Ib 1 as 33.5-0-0, 27� 1966 

Ib P as 0-46-0. Fallow 0.03 0.01 0.03 0.14 0.19 0.08 0.19 1.30 
Com -con tinuo us .........' ..... 0 0 .05 .03 .02 0 .28 .20The faIlow plots were ferti lized with 
Corn-rolat ion .03 0 .03 .02 .35 0 .16 .10 

300 pounds of 16-20-0 per acre in 1961 Oals-rota tion ... .... .... 0 0 0 0 .02 0 .02 0 
only. Hcy-rotction .06 0 0 0 .82 0 0 0 

Runoff samples coIlected after each 1967 
runoff -producing storm wer e filtered Fallow .................................... .01 .03 .02 .42 .50 .19 .12 3.78 
to separate the wate r and sedim ent in Corn-continuous ............... .01 0 .06 .16 .14 0 .11 1.00 
the run off. Th e sediment and water Corn-rotat ion .04 0 .02 .05 .33 0 .07 .24 
samples were then analyzed for total Oats-rotation ..................... .01 .01 .0 1 .05 .17 .09 .03 .33 

nitrogen, nitrat e and amm onium nitr o­ Hay-rotation .34 0 .01 0 5.10 0 .0 1 0 

gen, pho sphoru s, and potassium. * Values a re given 10 two pla ces to indicate the small concentrations measured for nutrient 
loss but not to indicate absolute values. 

Results and Discussion Table 4. Annual and accumulative nutrient losses based on 1961-67 soil losses 
Th e annua l nutrient losses from the and 1966-67 nutrient losses. 

natural-rainf all erosion plots for 1966 Avg a nnua l Avg annual 7-year 
and 1967 are shown in tabl e 1. The tons per acre I ~ nutrient Avg annual cumulat ive 

1966 nutrient losses were lower he­ Cropping soil lass loss per ton Ib per acre Ib per acre 
treatments (1961-67) soil loss nutrienl loss nutrient loss cause four of the five runoff-producing 

(1 966-67) storms occurred when crop cover was 
fairl y complete; but four of the five N* 

Fallow 21.37 8.57 183.1 1282.0 runoff-producing storms in 1967 oc­
Corn-continuous� 9.44 7.03 66.4 465 .0 curred dur ing the cri tical erosion pe­
C-O-H rotat ion� 2.21 14.26 31.5 220 .0 

riod when crop cover was lacking or p
negligible. Fallow plots and continu ­ Fallow 21.37 .05 1.07 7.49 
ous com plots generaIly had the high­ Corn-continuo us . 9.44 .09 .85 5.95 
est nutrient losses of the five cropping C-O-H rotation 2.21 .39 .86 6.02 
tr eatments. K 

Nutrient losses determined in the Fallow 21 .37 .45 9.62 67.'3 

water and sediment porti ons from Corn-cont inuous 9.44 .50 4.72 33 .0 

snowmelt and rainfall runoff are pre­ C-O-H ratatian 2.21 3.81 8.42 58.9 

sented in tabl es 2 and 3. For all crop- * Includes Kjeldahl N, N03-N, and NH4-N. 
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crop were much less than the rspec­
est loss of total nitrogen occurred in 
th e sedim ent portion of the rainfall 
runoff ; but the water from snowmelt 
runoff contained most total nitrogen 
for the hay plots . All the ammonium 
nitrogen occurred in the sediment 
from the rainfall runoff , but the ni­
trat e nitrogen losses were high est in 
the water portions of snowmelt and 
rain fall runo ff. The amounts of am­
monium and nitrate losses from each 
crop were much less than the respec­
tive total nitrogen losses. 

For the 2-year period, both phos­
phorus and potassium losses in sedi­
ment were highest from fallow plots , 
but losses of the se elements in runoff 
water were highest from rotation corn 
and hay plots. It appears that snow­
melt leaching of grain stubble preced­
ing the hay cropping season is the 
main factor causing nutrient losses 
from hay plots. Only negligible nu­
trient losses were measured in rainfall 
water runoff from the hay plots. 

Estimates of th e annual nutrient 
loss per acre and of the accumulative 
7-year losses for the natural-rainfall 
erosion plots were made by averaging 
the total amounts of each nutrient in 

the wat er and sediment from snow­
melt and rainfall runoff for the two 
years and calculating the pounds of 
nutrient loss per ton of soil loss ( table 
4) . This 7-year average was used be­
cause complete runoff and soil loss 
measurement s have been made on the 
natural-rainfall erosion plots for this 
period. 

Erosion studies at other locations 
have shown that soil losses from 300­
foot slope lengths may be twice the 
losses obtained from 75-foot slope 
lengths. If field and cropping condi­
tions are similar to thos e of the small 
plot studies, th e nutrient loss data can 
be projected to larger areas. Based on 
the average nutrient loss for 1966-67, 
a continuous corn field with a 300-foot 
slope length and one-fourth mile long 
(9.3 acres) could lose 228 pounds of 
nitrogen, 3 pounds of phosphorus, and 
17 pounds of potassium annually when 
conservation practi ces are not used. 
Th ese nutrients not only contribute 
to eutrophication of lakes and rivers, 
but also represent a fertility loss of 
about $2.50 per acre per year for the 
farmer. 

Conservation practices such as con­

tour ing, strip-cropping, mulching, and 
minimum tillage will reduce soil losses 
by 25 to 75 percent. The close rela­
tionship between soil and nutrient 
losses obtained from the 72.6-foot 
slope length natural-rainfall erosion 
plots farmed up and down the slope 
indicate that factors which increase 
or decrease soil losses will also result 
in a corresponding cha nge in losses 
of nutrients from sediments. Th e 
amounts of runoff water, however, are 
not closely related to erosion factors, 
and erosion control practices involving 
crop residu e management may not re­
du ce nutrient losses in th e runoff wa­
ter if leachin g of th e residue occurs. 

Nitrogen and phosphorus losses at­
tributable to runoff and soil loss from 
agricultural watersheds are influenced 
by many factors . These include cul­
tural and conservation practices, soil 
characteristics th at affect infiltrati on 
and percolation, length and steepness 
of slope, seepa ge of ground water, 
amoun t and distribution of precipita­
tion, water and sediment pondage 
areas, and size of watershed. Addi ­
tional information is needed on these 
factors to be tte r unde rstan d nutrient 
losses from agr icultural lands. 

NEW D AIRY TOPPING HAS ONLY HALF As M UCH F AT 

Food scientists at the University of Minnesota have 

developed a dairy topping that resembles whipped 

cream but contains only half as much fat. According 

to S. T. Coulter , M. A. Nielsen, and E. L. Thomas, their 

new produc t is 15 percent fat and contains only 23 calo­

ries per ounce. Regular whipped cream is 30 percent fat 

and contains 48 calories per ounc e. 

Made principally of cream, milk solids, sugar, emulsi­

fiers, and stab ilizers blend ed togeth er and homogenized, 

the new topping stays whipped better and withstands 

storage at low temp eratures better than whipping cream. 

Unlike regular whipping crea m, it can be frozen and 

stored successfully for months. Freezabl e foods such as 

cakes and pies may be frozen and stored after the new 

topping has been added. 

Test marketin g at the Department of Food Science 

and Industries indi cates that consumers like the new 

dairy topping. 
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New Minne ota Field Crop arietie 
Carl Borgeson 

Minnesota farmers will benefit from the rel ease of 
three new field crop varieities - Nored flax, Clay soy­
beans, and Polk hard red spring wheat - which have 
been developed at the Univeristy of Minnesota Agricul­
tural Experiment Station. 

Nored flax is a medium to late maturing variety that 
is considered to be a replacement for Redwood and 
B-5128. 'When sown early, Nored is superior to other 
recomm ended varieties in yield of seed . Also, it is out­
standing in its tolerance to pasmo disease and in its 
resistance to rust and wilt. It resists lodging and is high 
in oil. 

Nored flax first seed increase. 

Nored is medium in height, has blue flowers , and has 
average-size brown seed. 

North Dakota, South Dakota, and Wisconsin are 
also releasing Nored flax. Two men at the University of 
Minnesota cooperated in its development: V. E. Com­
stock, USDA agronomist and associate professor of 
agronomy and plant genetics , and Harlan Ford, research 
agronomist for the USDA. 

Clay is an early soybean. It matures 6 to 8 days earlier 
than Merit and 3 days later than Flambeau. Clay has 
bett er standing ability than eithe r of thes e varieties, but 
it is shorter. In spite of its shortness, Clay has outyielded 
Merit and Flambeau in test fields harvested by combine. 

Clay ha s dense, dark green foliage, purple flowers , 
and gray pubescence. Its seeds are medium size, shiny, 
and yellow, with colorl ess hila . Oil content of seeds is 
high. 

Carl Borgeson is an associat e professor, Department of Agronomy 
and Plant Genetics. 

We expect Clay soybeans to be used most in a small 
area in northeastern South Dakota and in the Red River 
Valley counties of Minn esota and North Dakota. North 
Dakota and South Dakota have joined Minnesota in 
releasing Clay.

J. W . Lambert, professor of agronomy and plant 
genetics at the Univ ersity of Minnesota, selected Clay 
soybeans from a cross between Renville and Capital. 

Polk hard red spring wheat was develop ed under 
the dir ection of Robert E. Heiner, USDA geneticist and 
assistant professor of agronomy and plant genetics at 
this university. Polk is a bearded wheat of medium 
height and maturity. It has mod erately stiff straw. It is 
superior to Chris in resisting the common typ es of stem 
and leaf rust. It is also resistant to black chaff and bunt. 

One of the outstanding characteristics of Polk is its 
test weight, which averages about 3 percent higher than 
th e weight of Chris . In the 1967 regional field trials , Polk 
yielded 6 percent more than Chris ; but over a 3-year 
period the two vari eties averaged the sam e in yield . 

Th e milling and baking characteristics of Polk are 
sa tisfactory. In this way it is higher in quality than Chris . 

North Dakota, South Dakota, and Montana will be 
participating with Minnesota in the release of Polk. 

We distributed foundation seed and registered seed 
of Nored flax, Clay soybeans, and Polk wheat in coopera­
tion with thr ee groups: the Minnesota Crop Improve­
ment Association ( to registered and approved memb er 
growers ) , the Minnesota Seed Dealers Association, and 
the Minnesota Approved Seed Processors Association. In 
all, 1415 bushels of Nored, 557 bushels of Clay , and 7129 
bushels of Polk were distributed to growers in the three 
organizations. These growers will be listed in the seed 
directory published by the Minnesota Crop Improvement 
Association and usu ally avilable about October first . 

Nored flax, Clay soybeans, and Polk hard red spring 
wheat were dev elop ed as a team effort between the De­
partment of Agronomy and Plant Genetics and the 
Department of Plant Pathology at the University of 
Minnesota in coop eration with the Agricultural Research 
Service, U.S. Department of Agriculture. 
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