
feed , including the scra tch grain, to 
pro duce a pou nd of turkey m ea t in each 
of th e last thr ee pens. Th is com pares 
very favor ably with pro duct ion fr om 
commercia l m ashes now av ai la ble to 
turkey pr oducers. 

There was normal dea th loss in all of 
th e gr oup s. Most of th e losses we re due 
to a bl ackhea d outbreak which occu r red 
dur in g the la te summ er. A well-known 
com mercial dr ug was us ed in the fee d 
at th is t ime for a sh or t period. Th is 
successfully reduced the am ount of 
blackhead. 

Feed costs per pound of turkey pro­
duced, given in th e last line of table 2, 
are very signi fican t. The hi ghest cost 
was in pen 1 which received the olde r 
type ra ti on con taining h igh er fiber . The 
last three pen s ea ch had a feed cost of 
ab out 1212 cents per pou nd of turkey 
produced which is considere d very 
good. Feed pri ces today are slig h tly 
higher th an in 1950. 

Th e bi rd s were gra de d a t the time of 
dre ssing and all gro ups appear ed to be 
norm al. 

It can be conclude d fr om this test, 
an d fr om other ba ttery and field trials, 
th a t all- vegetable rati ons m ay be used 
satisfac tor ily for turkeys just as they 
ma y for chickens. In normal ti m es it is 
not necessary to use all- vegetable m a­
terial nor wou ld it be wis e u ntil such 
experime nts are repeated . It is im por t­
ant to know, ho wev er , especially duri ng 
times of protein feed shortages, t hat we 
may get normal grow th of tu r keys 
using soybean oil meal as the so le pro­
tein concentrate in th e feed when bird s 
are on pastur e. 

Table 2. Results 01 Turkey Trials at Crookston. 1950 

Pen I Pen 2 Pen 3 Pe n 4 

RT5 RT6 ET9 ET9 
(st a n d a rd) (hig h en e rg y ) (a ll pl ant (p lu s y ea sl) 

Pou lts s tar te d 
Hens , 24 w eeks 
Toms . 24 w eeks 
Tota l turkeys, 24 wee ks 

Avera ge bo dy w ei gh t: 
4 w eeks 
8 w eeks 

12 weeks 
16 w e eks 
20 w e eks " , 
24 w eeks 

. 

_ ~ 

. 
. 

Av e ra ge weight of hens , 24 
Average weig ht of toms , 24 

Feed consump tion (a t 24 w eeks ): 
Tota l mash le d 
Tota l oa ts e a ten� 
Total corn e a ten� 
Total le e d eaten 

Pounds feed requir ed per pound of 
Tota l p oun ds turke y prod uce d ' 

Tota l cos t of f eed _ _ 

_ . 

. 

_ .. 
weeks _. 
weeks 

.............................................� 

. . 
............................ . ... 

ga in 

103 
48 
39 
87 

1.04 
3.4 1 
6 .55 

11.26 
14.67 
17.16 
14.08 
21.44 

4.09 1 
993 

1.832 
6,916 

4.42 
.................................... 1.564.5 

_ .. $209.81 
Feed cos t per p ound of tu rk ey p rod uce d . .134 

L~ft-Dr e ss ed .hens, fed all·vege ta ble rat ions wi th B'2. from the Crookston turkey 
~xpenmen t , 1950. Rig ht- one of the battery rooms of the po ultry nutrition labora tories in Peters 
Ha ll on th e 51. Pa ul Ca mp us where turkey exp eriments a re being conducte d. 

In th e Un iversity flock s a t Rosemount 
this ye ar w e are using the h igh -energy 
rat ion RT6 fed in pen 2 along wi th 
antibioti cs . Excellent r esu lt s can be ex­
pecte d with such a com bi nation . 

A n tibiotic Studies 

In th e battery trial s cond uct ed with 
turkey poult s at th e poultry nutr ition 
labora tory a t Un iversity Farm during 
1950, em phasis was placed on t he bene­
ficia l effect of anti biotics . 

In gene ral it appe ars th a t turkeys are 
m or e sensitive in sh owing th e growth 
prom oting effect of an tib iotics than 
chicke ns. The anti biotics procaine pe ni­
cill in, aureomycin, bacitracin , and te r ­
r amycin ea ch seem to be effect ive in 
sti mulat ing the grow th of turkey pou lts . 
It is r ecommended, therefore, th at an 
an tibioti c be used in all st arti ng an d 
growing ra ti ons for turkeys. 

Th e turk ey produc er who buys his 
feed will find, in all probab ility , th at 

ra tion 
w itb Bro) 

numbe r 
103 102 100 
41 40 37 
50 48 46 
91 88 83 

poun ds 
1.10 1.17 1.19 
3 .98 4.02 3 .85 
7 .13 7.12 7.52 

12.31 11.98 11.94 
16.14 15 .85 15.64 
18.54 17.89 17 .95 
l U O 14.68 14.69 
22.28 21.11 21.22 

4.200� 4,262 4.232 
459 564 661 

2.269 2,035 1.822 
6 .928 6.861 6.715 

3.96 4.10 4.03 
1.749.4 1.670.2 1.664.7 

do llars 
$2 17. 15 $208.29 $209 .86 

.124 .125 .126 

• Th e ligure lor the " 1010 1 pounds 01 turkey p ro d u ced " a ls o in cludes the gain made b y lurkeys 
wh ich die d during the ex periment (in order to g et a true r val ue for feed efficienc y a nd for cost per 
poun d of turk ey p r od uc e d ). 
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it contains su fficient anti bioti cs so 
th at he will not need to ad d extra 
amounts. 

It should be rem em bered tha t th e 
pr esence of antibiotics in feed does not 
insure in any way that disease will be 
prevented. Th e usu al sanita tion pre ­
cau tions must be taken. An ti biotics are 
no t a cure-all for poo r manage me nt. 

Other Stu d ie s 

Studi es are no w in progress on the 
possible value of ni acin , choline, and 
an uniden tified vitamin in turkey ra­
ti on s. We are cond ucting resea rc h also 
on the problem of "h ock d isea se" which 
is often seen in farm flocks. In addition 
st ud ies are being m ade on tu rke y 
broiler rations because of th e new in­
terest in producing turkey broilers in 
th e state. Ano ther of our presen t studies 
is of various methods of feed ing breed­
ing hen s at the Rosem ount Exper iment 
St a tion. 

Summary 

Research in turkey nu trition demo n­
st rates the be nefit of vitamin B'2 and 
antibiotics in fa rm r ations. Relati vely 
large savings can be made in improved 
feeding prac ti ces and improve d rations 
with the help of th ese materi als. 

Most turkey producers buy 
commercial feeds rather than at­
tempt to mix their own. We 
would discourage the home mix­

ing of rations unless adequate 
mixing facilities were available 
along with the proper know-how. 

Savings in ration costs. however. 
can often be made by use of 
home-grown or locally available 

grains along with premixes. con­
centrates. or supplements avail­
able at your local feed store• 
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Di seas es of O rnamen tal Plant s • • •� 
LOUISE DOSDALL 

P LANTS in the flower garden are 
subject to many dis eases caused by 
fungi, bac teria, viruses, and nematodes. 
Each kind of plant has its own special 
diseas es although some pathogens (or­
ganisms causing plant diseases) attack 
many di fferent plants. On 20 of our 
most common annuals, perennials, and 
sh rubs alone, some 80 di ffer ent dis eas es 
appear fr equently. 

To control each disease we must 
understand the relati onsh ip be tween 
the organism causing the disease and 
the host plant. Som e diseases hit only 
a limited area, as a leaf spot or a st em 
canker. Others inv ade the entire plant 
so that seed , cuttin gs , or propagative 
stock taken fr om the pla nt will be 
di seased. 

The invisible causal pathogens are 
blown about by the winds, washed by 
the rains, or carried by insects and 
man. Once in the soil, some may last 
for years. Host varieti es r eact diff er­
ently to each pathogen as well as to 
tre atm ents for control. 

To com bat diseases th a t are difficult 
to contro l by other m eans, breeding r e­
sis tant var ieti es is desirable. Progress 
in th is fleld is hamper ed by th e large 
number of var ieties grown and th e re la­
ti vely sh or t popularity of a variety. 

In this ar ticle w e will review four 
diseases-one caused by fungi, on e by 
ba cter ia , one by a virus, and one by 
ne matodes. 

Louise Dosdall is assistant professor of 
plant pathology and bo ta ny. 

Winter Crown Rot of Iris 

Winter crown rot of iris is caused by 
the fungus Botrytis convoluta. This 
fungus is a microscopic plant which is 
well adapted to the perennial habit of 
the iris plant. Although the fungus 
grows best at 70 ° to 75 ° F ., it can grow 
at temperatures as low as 20° F. At 85° 
F. it will not grow at all. While the 
iris plant is growing actively in th e 
summer the fungus does not attack it, 
but in the fa ll the fungus invades the 
ou ter leaves. During a wet fall the 
fungus may produce spores freely on 
the leaves, but since these leaves norm­
ally are dry it is hard to tell that the 
pl ant is diseased. During the dormant 
period of th e iris, esp ecially when a 
heavy snow covering ke eps the tem­
perature of the crown of the plant a t 
about 30° F ., the fungus grows slowly 
and converts the plant almost com­
pletely into a mass of fungus t issue. 
Wh en th e snow melts th e iris rhizome 
is a dry felty mass with heaps of bl ack 
fungus storage organs. On exposure to 
light , the fu ngus produce s spores freely, 
and th ese spores and mycelia in the 
soil infect neighboring plants. 

If the summer is relatively dry, 
sclerotia remain dormant in th e soil. 
Iris taken fr om an infested garden, 
ev en though they show no signs of 
decay, may carry the disease. Healthy 
iris planted into this garden may be 
ro t ted the fo llowing spring. 

The fu ngus, howev er, is a poo r com ­
petitor with other soil organisms. If 
the seas on is wet, especially in spring 
and early summer, th e sclerotia them ­

selves will decay and the following fall 
there will be little or no infection even 
in heavily infested soil. Also, if iris is 
not planted in infested soil for a year 
or two, there will be little or no crown 
rot fungus left in it. 

Varieties differ in their tolerance to 
the di sease. Those de rived from the old 
Iris germanica and from Iris pall ida are 
very sus ceptible while those of Iri s 
vari egata variety show a hi gh degree 
of resistance. 

Since the dis ease is carried from place 
to place on infected roots and st ems, 
the surest way to keep winter cro wn 
rot out of the garden is to treat all iris 
roots wi th a mercuric fungicide be fore 
planti ng , no m atter how healthy they 
appear to be . 

Bacterial Scab of Gladiolus 

One of the commonest diseases of 
gladiolus is caused by a bacterium 
called Pseudom onas marginata. These 
bacteria cause scabby pits on the corms 
or bulbs. Af ter planting, especially in 
wet seasons, the bacteria from these 
pits multiply rap idly in the soil. Rain 
splashes them on the leaves where th ey 
cause small leaf spots and at the soil 
line, a soft ne ck rot. Late in the sum­
m er the bacteria are washed down into 
the soil again and cause the scabby pi ts 
in the new corms . These bacter ia ap­
parently do n ot last lon g in mos t typ es 
of soils . Corm treatm ents, there fore , 
offer a simple m ethod of control. 

Various agricultural exper iment sta­
tions have carried on experiments for 
many years using different fungicides 

How fungus and bacteria hit ornamental plants. (Left) Scle rotia and conidia of the fungus causing winter cro wn rot of iris. (Center) Bee­
terial lesions on gladiolus corm and neck. (Righ t) Bacterial sp ots on gladiolus leaves. 
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Left- A nubby gla diolus corm infected w ith virus disea se and a he a lthy corm. Right-Chrysa nthe mum leaves infested by leaf ne mat ode. 

for con trolling gladiolus dise ases. The 
most gener ally sa tis fac tory treatment 
for scab has b een soak ing corms for 
two hours in a I :1000 mercuric chloride 
solu tion just be fore planting. 

Th e prob lem is complicated bec ause 
gladioli are sub je ct to seven or eigh t 
different bacter ial and fungus diseases. 
The diseases respond differe ntly to di f­
ferent tre a tm ents, gladiolus var ie t ies 
respond di fferently to the same trea t­
m ent , and treatments vary in th eir ef­
fectiven ess in di fferent soils and under 
different growing conditions. Ma ny 
growers p lant hundreds of vari eties. 
The pathogeni c fu ngi pers ist in th e soil 
so tha t ro tation becom es an importan t 
factor, too, in keeping glad ioli healthy. 

Mosaic of Gladiolus 

Virus disease s of plants are infections 
wh ich offer some of our most bafflin g 
and challenging problems. Most virus 
diseases a re transm itted from pla nt to 
plant by insect disease carriers. Some 
are tr an smitted by handling , pruning, 
an d grafting. Even th e clinging dodder 
can transm it a virus disease through 
its tendril s. Each virus has a specific 
host range and a special mode of trans­
m ission . Each host plant may be sub­
ject to several of these viruses . Once a 
plant is infected with a virus it remains 
infected alt hough the symptoms may 
be m asked . Som e of the viruses are 
carried through the seed and some ar e 
not. Some remain in the soil and som e 
do not. All of these fa cts must be de­
termined for each specific vi rus dis eas e. 

Ornamental plan ts ha ve th eir share 
of virus diseases. One of our m ost 
troublesome is mosaic of gl adiolus. This 
diseas e was fir st r ecogni zed in Minne­
sota in 1925. Mottling of the leaves , 
breaking of the color in the petals, and 
in some var iet ies, nu bby corms are 
symptoms. P lants from corms and 
cormels of diseased plan ts are disea sed. 
In some va rieties plants fr om corms 
an d cormels of diseased plan ts di e in a 
yea r or two ; in others disea sed corms 
and cormels produc e stun ted mottled 
plants year afte r year. In some vari eties 
th ere are no s igns of the disease in the 
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leaves, but the color of the pet als is 
mo ttled . In others the m ot tli ng of the 
peta ls appears on ly after the cu t flowers 
are placed in cold storage . A Minnesota 
glad iolus grower has obtained evidence 
that sports such as Irak from Bagda d 
and Bings, Wanda , Jewel, Gunpow der , 
and Leading Lady from Picardy are 
actually plants infected wi th virus. In 
Orego n it has been proven that th e 
virus in gladiolus is the same as Bean 
Vir us No. 2 in be ans , peas, and other 
legum es in th e P acific Nor th west. Th e 
dis ease is known to be transmitted by 
aph ids. 

Foliar Nematode Disea se of� 
Chrysanthemums� 

One of the m ost serious diseases of 
hardy chrysanthemums in Minnesota is 
th e foliar nem a tode disease. Nematodes 
are micros copic worms one-fiftieth to 
one twen ty -fifth of an inch lon g. They 
are common in a ll types of soils, but 
only a fe w species cause disease in 

I 

J 
Gladiolus flower infected wit h virus disease . 

plants. Duri ng Minne sota win ters, for ­
tunately, these par as iti c nematodes 
rarely survive in the soi l. Th e foli ar 
nematode surviv es here on ly in infested 
pl ants and stock plants and in soil 
car r ied through the winte r in green­
hous es . 

Nem atodes require a film of fr ee 
w ate r in which to live. Wh en plants are 
wet the nematodes crawl from the in­
fes ted soil or infected buds to th e st ems 
and up to the leaves where th ey enter 
throu gh the stomata. Inside the leaf 
they fee d an d breed, causing the ti ssu e 
to tu rn yellow and the n brown. The 
most ch ar acteristic signs of nem atode 
infecti on are the V-shaped brow n areas, 
bounded by th e major veins, on th e 
lea ves. When the leaves are wet the 
nematodes crawl ou t of th e leaf onto 
the surface and up th e st em to the 
ne xt leaf . Thus, th e leaves die pro­
gressively from the base of the plants 
upwards. In a prolonged wet season all 
the leav es may be killed and even th e 
flower petioles invaded . 

For control, avoid using in fected 
plants for propagation . To ch eck the 
spr ead during th e active growing sea­
son , spray th e pl ants with a combine d 
bordeaux and nic otine sulfate mixture. 

These few ex amples of dis eas es of 
ornamental plants illustrate th e many 
prob lems that must be solved befor e an 
in telligent approach at con trol of any 
given d isease can be made. Multiply 
these pro blems by all the diseases of 
the m any ornamental plants grown in 
our ga rdens and we see why flower 
gr owers should acquaint themselv es 
wit h the diseases that affect their 
plants. 

Uni versity Farm exper iments show 
tha t pasturing off the companion crop 
improves ch an ces of getting a good 
legume stand . Pasturing prevents ex­
cessive shading and cuts competit ion for 
soil moisture. Stock ca n be turned in 
whe n th e companion crop is 8 to 10 
inches high and the so il dry enough to 
preven t injury to young legume seed­
lings. 
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Left-A common air-borne mold growing in culture dishes . 
Right -Enlarged view of spore-bearing heads of a common mold. 

Air-Borne Fu ngi 
CLYDE M. CHRISTENSEN and� 

MARY ANN SWAEBLY� 

M OLD S OR FUNGI are plants. 
Small, sim ple, and in conspicious, th ey 
oft en exer t an influence ou t of all pro­
por tio n to th eir size. They cause di s­
eases of plants and of an im als, includ­
ing man. Th ey rot and destroy raw and 
m anufactured m ate ri als of all k inds ex­
cept m etals. Th ey furnish us w ith foods, 
feeds, drugs, and assorted other prod­
ucts. As a group, mo ld s are a prev alent, 
essent ial, and end ur ing part of our bio­
logical community . 

Th ere are nearly 100,000 different 
kinds of molds, or fungi. They live in 
many differen t ways , but one outstand­
ing charac ter istic of most k inds of 
mold s is tha t they re produce at a ter ­
r ific r ate. This reproduction is by m ea ns 
of what are ca lled spores. In function , 
but no t in structure, the sp ore of a 
fung us is compar able to the seed of a 
high er plant. A single fungus m ay pr o­
du ce several di ffer ent k inds of spores 
during its life, bu t whatever k in ds it 
produ ces it is likely to produce in 
astronomical numbers. These spor es are 
sm all , avera ging probably 1/500 0 to 
1/ 2500 of an inch in diameter- much 
too small to be seen with the naked eye. 

Th ese tiny spor es may not be much 
in the public eye, but they fr equen tly 
get in to th e public no se and throat in 
sufficient numbers to cause respiratory 
aller gy. Countless thousands of th em 
falling upon ou r cultivated plants often 
cause sudden and destruc tive epidemics 
of such diseases as rusts, smuts, mil­
dews, bligh ts, and rots. Because of 

Clyde M. Christensen is professor of plant 
pathology a nd bo ta ny and Mary Ann Swaebl y 
is res earch a ssistant in plant pathology and 
botany. 

this, the invisible fungus spores in the 
air are often of vital importance to us, 
and this is why we study them. 

Because of their small size, fungus 
spor es are very buoyant. They are 
pi cked up by vagrant air curren ts and 
borne along by the wind almost indefi­
nitely. They have be en caugh t miles up 
ab ove the surface of the ea rth and 
hundreds of miles out over the ocean. 
Th e tr em endous numbers of them pro­
duced, cou pled with th eir buoyancy, 
m ean that air ov er all the surface of 
the earth normally carr ies a heavy, if 
invisible, load of m old sp or es. Spor es 
th at can cause plant disea ses also r ot 
our goods and chattels, cause respira­
tory allergy , and become troublesome 
in othe r ways, both obvious and subtl e. 

Aerobiology , the study of living 
things in the a ir, is no new fac et on 
the jewel of scienc e. It was begun by 
P aste ur , th e great French sci entist, 
m ore th an 75 years ag o. He proved that 
"germs," invisible to t he naked ey e, 
could be caught fr om th e air. His work 
was fundam en tal to the w ork we carry 
on today in m any fields of b iology. 

Work Started Here 

Work on air - borne spores of the fungi 
that caus e plant disease was first begun 
in th e Uni ted S tates in the Un iv ersity 
of Minnesot a's Plant Pathology Depart­
m ent shortly after 1910. Carr ied on in­
tensively since about 1920, th is work 
on u nseen fung us spore s in th e air ha s 
helped to solve problems connected 
with r usts of gra ins and other plants, 
smu ts of cereals, late blight of potatoes, 
mildews of m any kinds of econom ic 
plants, and other destructive plan t dis­
eases. 

Many factors other than air-borne 
spores are involved in ou r fight agai nst 

these shifty enem ies. But the knowledge 
of what fungus spores are carried in 
th e air, in wha t numbers, and how far, 
is an essential part of our continuing 
struggle against our fungus enem ies. 
Ev en though these spores cannot be 
seen, th ey may determine how we live. 

The techniques and principles gained 
from the study of spores of stem rust 
of cereals in the air have been of great 
value in other fields . Some of these 
techniques we can and do us e in track­
ing down epidemics of molds in bakeries 
and spaghetti factories, in surveying 
air-borne molds responsible for human 
allergy, and in other sp ecific problems. 
Once the principle is k nown, th e sp e­
cific applications follow. 

In general, to determine the number 
and kinds of mo ld or fungus spores in 
th e air w e use th e following methods. 

1. Expose greased glass microscope 
sl ides to th e air for a given length of 
t ime , then exam ine the slides with a 
m icroscope. Spores of numerous fungi, 
important in plant disease and in al­
lergy, can be recognized by this m eans. 
The spores of many fu ngi a re too sm all 
to be seen rea dily or recognized on such 
slides, and so this tech n ique has limita­
tion s. 

2. Expose culture dishes containing 
nutrient ag ar to th e air for a given 
len gth of time. Then we cover the 
d ishes and ho ld them in the laboratory 
until t he mold spores that have fallen 
onto them from the air have germi­
nated and formed visible m old colonies. 
We can ident ify the different kinds of 
m olds that ha ve developed and th us 
find ou t how m any living spo res of 
what k inds of molds are m ost prevalent 
in the air. Spores of many kinds of 
com m on fungi will not grow at all on 
such culture media or will gr ow so 
slowly that we cannot detect them. 
Thus, the value of this techniqu e al so 
is lim ited . In spite of its limitations, 
th is t echn ique is us eful. As a variation 
of this , we have exposed sterile blocks 
of mois t wo od in the air and have found 
tha t WOOd -rotti ng fungi are common in 
th e air in Minnesota even in midwinter 
- a fact we could not have determined 
by ex posing culture di shes. 

3. Use volumetr ic sampling, in wh ich 
a measured quantity of a ir is dra wn 
th ro ugh a gadget in which the m old 
spores are trapped in a liquid or in air . 
These can be exam ined under a m icr o­
scope, or cultured , or both . Thi s volu­
metric technique is still rather ne w, but 
appears to have some advantages. We 
as well as others are now explor ing it 
more fully. 

Using these di fferent t echniques, we 
have found that not only is the outside 
a ir literally filled with in vi sible m old 
spores, but also the air in all homes in 

(Continued on pa ge 17) 
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lIou eon Preveltt Sloat in eattle and Slteep� 
PREVENTING BLOAT 

J. H. SAUTTER 

MORE THAN one Minne sot a farmer 
has had hi s herd or flock ruined by a 
su dden ons la ught of bloa t. Th e loss of 
even one an im al may mean the d iffer­
en ce between profit and loss on sm all 
fa rms. 

Bloat is an excessive accumulati on of 
gas in the fir st two com partments of 
the stom achs of ca ttle and sh eep. Cattle 
are hi t hardest and sh eep to a lesser 
degree depending on th e mana gement 
p ractices. 

Th er e are two ty pes of bloa t, acute 
and ch ronic. The acute ty pe is t he m ost 
common and occurs when cat tl e and 
sheep are pastured on succulen t leg­
u mes such as alfalfa and th e clovers. 
Chroni c bloat occurs in the in divid ua l 
sheep an d cow on any typ e of rati on . 
The caus e perhap s is due to inhe r itance. 

Causes of Bloat 

There is an impressive list of caus es 
of blo a t, bu t on ly a fe w are rea lly 
important except under unusual cir ­
cumstances. Som e of these causes are : 

1. Feed ing im mature green legumes 
such as alfalfa and cer tain clov r s. Th is 
is th e m ost im por tant because it occurs 
most fr equentl y . It usually can be 
avoided by good managem ent. 

2. Overea ti ng of feeds, par ticularly 
if the diet con tains green feed that lac k s 
roughage. 

3. Feed ing of frosted or d amaged 
feeds. 

4. Mechan ica l obstruct ion of the 
st omach openings with hair balls , ap­
ples, beets, m angoes, or otherwise im ­
m edi ately in digestible material. 

5. Degree of soil fertili ty . 

The dam age produced by fe ed ing suc­
culent or im m atu re legumes com es from 
lack of roughage. Bloating is not ne­
cessar ily due to th e for ma tion of too 
much gas but rather to th e in ability of 
th e an im al to rid itself of the gas . 
Roughage perf orms two fun ct ions. It 
stimula tes belch ing and also causes the 
walls of th e st omach to contract and 
move the feed along the digest ive tract. 
If both of th ese m echan isms are func­
tioning, m ost cases of bloat will be 
avoided. 

It is known th at succulent grasses 
may yi eld fully as much gas as leg­
umes, but cat tl e se ldom bloat on grass 
pasture s and frequentl y do bloa t on 

J. H. Sa uller is associate professor of veteri­
nary medicine. 
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Bloat r esu lt s from lack of enough su itable fiber or roughage to initiate 
belching. Therefore, include enough roughage of a coarse stem y nature 
in the a ni mals' d iet to ove rc ome this deficiency or to prevent ex cessive 
eat ing of succulent foods wh ich lack fiber . 

If an im als, especiall y sheep, are being fattened, it may be wise to m ix 
ch opp ed hay w it h grain and to mix grasses w ith legumes . Bloat usually 
is not a p roblem w he n pastures contain 50 per cent grasses. Unless sup­
plemented , pu re stra nds of a lfalfa sho uld not be pastured until th ey are 
a t the earl y bloom stage. Feeding a full feed of hay a t night before 
pastur ing th e nex t day is a goo d pract ice. Avoid making sudden ch anges 
of feed and do not feed damaged feedstuffs. 

legume pastures. This is probably be­
cause of th e la ck of stimulus to belch 
and failure of th e stom ach walls to 
contra ct. 

Somet imes th e animal ea ts large 
amounts of dense or heavy feeds. This 
depress es th e lower par ts of the r umen 
or paun ch wh ich pull down th e region 
wh ere the esophagus is attached . If the 
open ing t here becomes covered w ith 
flui d and f ed, the gas cannot escape. 
Th is condition is aggravated s till fu r th ­
er when the animal lies down. 

Overeati ng or overf eeding , pa r ticu ­
larly whe n anim als are not used to i t, 
will produce bloa t. This prob lem in­
volves seve ral fact ors. The r um en of 
th e cow conta ins m illi ons of tiny bac­
ter ia and prot ozoa which bre ak dow n 
an d partially di ges t th e feed . If a new 
feed is suddenly in troduced in to the 
stomach, the functions of the organism 
which is related to th e feed are dis­
rupted and the animal may bl oat. Th e 
new feed may car ry new organisms 
int o the r umen or may need a differen t 
group of organisms to break it do wn. 
Then th ere is a period during wh ich 
the organisms adjust to th e new feeds. 
During this period bloat may ap pear. 

T o avoid this t rouble . offer new 
fe ed t o animals only in small 
amo un ts u n t il they have adju ste d 
to the n ew fee d. 
One of th e m inor causes of bloa t, 

me cha n ical in nature , is the stoppage 
of th e op en ing of th e esopha gus into 
th e stomach or of th e passage th rough 
which feed passes into the th ird stom­
ach on its way through the inte stinal 
tract . Such bulky objects as apples, 
car rots, beets , and pot atoes lod ge in 
the esop hagu s or gullet, thu s preventing 
th e escape of gas . Bl oat is in evitable 
u nl ess the an imal is quickl y r elieved. 

Anoth er caus e of bloat is th e form a ­
tio n of balls in cows' stomachs. These 
vary in number from one to a dozen 

and in s ize fr om a hen 's egg to a large 
m uskmelon. These balls are usually 
m ade of ha ir or a mixture of hai r and 
indigestible port ions of roughage. 

Ca ttle have th e habit of lick in g th em ­
se lves and one ano the r. If th e hair is 
lon g as in the wint er months and is 
swallowed, th e ro lling, kn ea ding moti on 
of th e rumen forms it into balls. Th e 
hair is indiges ti ble, and if th e ball s 
become lodged in vital spots, th ey 
m ust be removed by surgery . 

Soil fert ility is an indi re ct cause of 
bloat . Some investigators say that 
farmers wi th fertile soil ha ve more 
cases of bloat th an farmers wh ose soil 
is poor. Such claims are difficult to 
substantia te sin ce experimental data are 
lack ing. Th ere is a possibility th a t pas­
tures grown on poor soil have m or e 
roughage or differ in certa in chemical 
constituents th an pastures grown on 
good soi l. 

It is commonly accepted th at bloat 
is caused wh en an animal fails to expe l 
gas or belch and not whe n th er e is ex ­
cessive form ation of ga s. While som e 
feeds, part icu larly th e succulent leg­
umes, may produce gas more quickly 
th an ordinary feeds , th e main pr oblem 
is one of expu lsion . California workers 
found that bloat occurred on gre en 
alfa lfa even though the gas formed in 
alfalf a-feeding trials was less th an in 
trials on hay al on e or on hay and grain. 
It al so has been shown by exper imenta ­
ti on th at amo unts of gas far ex ceeding 
those form ed under any natural condi­
tion could be forced into th e rumen 
w ithou t ser ious effect . Wh y th e cow 
cann ot belch when fed th e feeds which 
tend to produce bloat is not understood. 
Nor th Dakota workers , how ev er, have 
shown that stro k ing th e interior of the 
rumen wit h wisps of hay will cause th e 
animal to belch. Th is fact has led to 
the bel ief th at roughage is necessary 
for the prev ention of bloat. 
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Scotch Pine for Min esota?� 
H. L. HANSEN and O. F. HALL 

LAST WINTER, a part of Minnesota's 
oldest forest pl antation was harvested 
for lumber and pulpwood. The harvest, 
which took pl ace on the beautiful wood ­
land prop erty of St. John's Un iver sity, 
west of St. Cloud in Stearns Cou nty. 
was so bountiful that it prompted Uni­
versity of Minnesota forest ers to ex­
amine further the species in volved . 

Way back in 1894 and 1895, Father 
J ohn Katzner started the fir st Minne ­
sota forest plantation in a clearing in 
the nati ve oak for est. He planted white 
pin e and two acr es of Sc otch pin e. Th e 
latter is called Scot's p ine in Europe 
an d is the comm on native pin e from the 
Scandinavian countries south thr ough 
Germany and France and in the British 
Isl es. 

Wh en th is little two-acre plot of 
Scotch pin e was cut at an age of 55 
years, it yi elded 102 cords of pulpwood 
and 512 sawlo gs having a volume of 16,­
750 board feet of lumber. The trees 
averaged m or e than 10 inches in di­
ameter breast high, with som e as large 
as 20 inch es. This remarkabl e yield led 
our foreste rs to ask some questions. 
Wh at are the ch arac teristic s of this 
speci es, and what will be it s relative 
success wh en planted elsewhere in 
Min nesota ? That 's what University of 
Mi nnesota forester s set out to find . 

Scotc h Pin e Plantin gs in M inne s o ta 

Qu ite a few tria l plantations of thi s 
orang e-bark ed pin e have been made in 
the ea ster n states . In Minnesota th e 
larges t of such plantations we re m ade 
at the fo llowing location s: 

1. Around L ake Vadnais, north of St . 
P aul. These S t. Paul Water Dep artm ent 
plan tation s were made to protect the 
r eservoir watersh ed . Approxi m ately 235 
acr es, only part of which is in Scotch 
pine, h av e bee n planted sin ce 1914 un ­
der th e supe r vision of Professor J. H. 
Allison of the Sch ool of Forestr y . 

2. The Cloquet Experimental Forest. 
Among several pl anti ngs m ade, som e 
in 1918 were for the purpose of com­
par ing Scotch pine wi th th e nati ve 
jack p in e. 

H. L. Hansen is a ssoc ia te prof essor of Ior­
estry and O . F. Ha ll is instructor in lorestry . .

Before we can finally evaluate 
the merits of Scotc h pine com­
pared with the native jack pine 
we must gather further informa­
tion. While Scotch pine seems to 
attract more insects and other 
enemies than jack pine, it appears 
to have a greater capacity for 
growth on good sites. 

One conclusion seems obvious. 
If you wish to plant Scotch pine 
in Minnesota, use the hardy and 
well-formed Riga variety or use 
trees grown from the seed of se­
lected trees which have demon­
strated their suitability to Minne­
sota conditions. 

3. The Chippewa and Superior Na­
tional Forests. The re, the Lake States 
F or est Experiment Station h as estab­
lished a number of plantations since 
1931, largely in connectio n with tests 
of d ifferent seed sources. 

'4. The North Central Experiment 
Station a t Grand Rapids. Plantation was 
establish ed in 1901. 

5. St. John's Un iversit y at College­
ville. P lantings of Scotch pine were 
star ted there in 1895. Later, a con­
siderable number of plantations of other 
coni fer s were al so est ab lished . 

6. Demonstrati on farmstead shelt er ­
belts. These w ere planted by Un iver sity 
foreste r s on sev erai hundred farms 
sca ttered th roughout western and cen­
tral Minnesota. Rec or ds of gro wth rate 
and survival of Scotch pin e 'on 52 of 
these farm stead shelt erb elts were ana­
lyzed. 

Ra te of Growth 

How fast does Scotch pin e grow? 
Does it gr ow fas te r than our native 
sp ecies of pine? The answers to these 
qu estion s det er mine in part the r el ative 
m er its of any for eign species introduced 
to n ew loc ations. 

An analysis of r ecords made a t the 
plantations list ed above gave inf orma­
ti on on the r ate of growth of th is sp e­
cies. Wh ere possi bl e, comparison has 
been m ade wi th the growth rate of 
jack pine planted at th e same time an d 
on th e same area . J ack pine w as used 
for comparative purposes be cause it is 
one of our most commonly planted coni­
fe rs and because its ea r ly growth is 

Top-c-Pifty-Iive -yecr-old Scotch pine pl antation a t St. John's Univer sity.� 
Center- A 32-year-old sta nd 01 Scotch pine in the SI. Paul Water Department plantations,� 
Bottom- Thinning in a 32-yea r-old Scotch pin e sta nd. The tree be ing rem oved is 11 Inches� 

in diameter- Cente r and bottom photos courtesy St . Paul Dispatch. 
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Compa rativ e Yiel ds Irom Scotch Pine and rack Pine Pl a n ta tions in Minnesota 

Volume per acre 

Loca tion 
Plantation 

a ge Scotch pine Jack pine 

Collegeville 
Gra nd Ra pids 
St. Paul . 

years 
55 
40 
30 

cords 
66 .0 
20.0 
25 .2 

cords 

38.8 
29.5 

Cloque t 
Shelt erbelts 

. 30 
25 

24.6 
1.177 (tence posts) 

16.9 
869 (tence post s) 

faster than that of any other native of this spe cies lack hardiness. 
pi ne. Our table shows how yields from Scotch pine grown from seed col­
the two species compare. lected in the Scandinavian coun ­

It is evident from the yield compari­ tries and fro m the East Baltic reg ­
sons that the growth r ate of Scotch pine ion showed almost no injury duri ng 
has varied grea tl y in the different pl an­ this severe wi nter. while damage 
ta ti ons. In side- by-side comparisons at w as severe to tr ees coming fr om 
Grand Rapids and Lake Vadnai s, the mo re southerly sources. Ii is also 
native jack pine h as grown more rapid­ t rue th at trees from some sources 
ly . In simila r com parisons at Cloquet have excessively large limbs and 
and on m any of th e demon stration crooked and deformed trunks. 
fa rmstead sh elt erbelts, the Scotch pine Scotch pine fro m the East Baliic 
has far exceeded th e jack pine in rate regi on (the Riga variety) h as been 
of grow th. In addition the year ly foun d to h ave the mo st desir abl e 
growth in th e plan tati on a t St. J ohn 's growth for m and should be pre ­
Un iversi ty av eraged the amazing rate ferr ed to trees from other sou rces. 
of 1.18 cor ds per acre. Unfor tun a te ly , 

Planti ngs m ade in the state 25 or no d irect com pa r ison w ith jack pine is 
m ore y ears ago are now beginning topossible on this area. This plantation, 
produce cones. Th is will m ake possiblehowe ve r , h as demo nstr ated the capacity 
t he collecti on of see ds from those treesof th is sp eci es for extremely r apid 
which by th eir hardiness and growthgrowth on good sites . 
characteri stics have demonstrated their 
suitability to Minnesota conditions. 

Importance of See d Source 

Tre es, like ot her plants, possess ge­ Injurious Agencies 
netic di fferences. In some species like 

Scotch pine, like other trees, is sub­Scotch pine there are distinct r aces 
ject to dam age by ins ects , disease, andfrom the diff erent geographic and cli­
other d estructiv e agen cies. Numerousm atic r egions ov er which the species is 
observations in many ar eas have shownfound. Th ese races differ from each 
that this sp ecies is especially subject toothe r in several ways, including both 
girdling by porcupin es and rabbitsform and hardiness. 
browsing by deer, and bark puncturing 

The se vere winter injur y during by sapsuck ers. In some localities where 
the win te r of 1947-48 demonstrated these animals and birds are prevalent, 
very strikingly tha t southern races severe damage has been done to Scotch 

Twenty-two- year-old Scotch pine plantation just belore a th inning which removed two cords 
01 pu lpw ood per acre. 
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pine. In many cases these agen ts have 
shown a particular preference for this 
species over the native spe cies . 

There is evidence that Scotch pine is 
subject to considerable dam age by the 
pine root-collar weevil and th e pine 
spittle bug. Both these insects cause 
r elatively little injury to the na tive 
pine. Ther e is also some in dication tha t 
the jack pine budwor m prefers Scotch 
pine to jack p in e. 

Air-Borne Fungi 
(Continued fr om page 14) 

which we have tested samples is filled 
with mold spores. Oft en the kinds of 
m olds present in th e a ir wi thin ho m es 
differ fr om those prevalen t ou tdoors. 
This may be important in the field of 
mold-caused respiratory allergy , which 
gives so many people so much miser y. 

As far as we can see, the mold sp ores 
in the air within the homes appear to 
be coming from within the hom es them ­
selv es. From where in our ho mes? Well , 
ou r tes ts of housedust show that it is 
loaded wi th the sp or es of m old s. The 
stuffings of chairs, sofas, and mattresses 
that we have tested have conta in ed tre­
mendous numbers of living mold sp or es 
- up to billions per pound. Furniture 
stuffing unquestionably is a ri ch source 
of mold spores tha t occur in the a ir 
wi thin the homes. It is not the only one 
be cause so many different ki nds of 
molds ca n and do grow in so m any 
di fferent things and places around the 
home. However spic and span it may 
appear to the hou sewife's eye, no h ome 
is free from mold spores that have 
come from the home it self. Our houses 
de finitely are moldy. 

Wha t We Seek 

Our work on this aspect of air-borne 
molds is still too new to enable us to 
pick out the major sources of mo ld 
contamination within homes, factories, 
or food processing plants. Eve ntually, 
we hope to be able to find sources and 
reduce or elimina te the damage or di s­
comfor t that molds cause in such places. 
Ou t-of-doors, we h ope eventually to be 
able to trace epidemics of plant diseases 
locally, regionally, nationally, and inter­
nationally, much as stem rust has been 
tracked down, by aerobiological re­
search. Some of this research will pay 
off in important discoveries now or in 
the near future. Some of it will pay 
off a hundred years from now. As in all 
research, the results we get today are 
of minor importance compared with the 
benefits to be obtained in the future if 
we can only lay an adequate ground­
wor k now. 
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How Hard Will Low Prices Hit Farmers?� 
WILLIAM E. McDANIEL 

SINCE THE dep ression of the th ir ­
t ies, farmers have had to buy more and 
more items in ord er to produce the 
th ings th ey sell. As long as farm prod­
uct pr ices were increasing, th is u pward 
trend did no t h it the farmer too har d. 
Bu t du r ing 1949 and up until the K o­
rean War, prices for agricultural prod­
ucts we re falling. At the sam e time, 
some prices that farmers paid conti nued 
to ri se while others declined slowly. 
Thu s, the ave rage prices paid by farm ­
ers declined more slowly than pr ices of 
their products . In 1949 when net farm 
ea rni ngs dropped sharp ly, m an y farmer s 
asked, "Have increa sed cas h fa rm ex­
penses m ade th e farmer m or e vulner ­
able to lower price levels?" 

To answer this qu es tio n we st udied 
cash farm exp en ses an d receip ts fro m 
records kept for 20 yea rs on South­
east ern Farm Managemen t Se rvice 
dairy farms averaging 160 acres. Al­
though members of the se rvice are 
above average in managerial ability, 
the changes in the ir r eceip ts and ex ­
pe nses are indicative of the general 
tre nd in the ar ea : 

Cash expenses. of course, have r isen 
rapidly . Ap proximately one-half of the 
$5,949 average increase on th ese fa rms 
be tween 1930 and 1949 was caused by 
r ising prices . The rem ain der was due 
to th e increase in the quantity an d qua l­
it y of things the farmer purchased and 
used in farm pr oduction . 

Cash farm receipts also rose rapidly 
fr om an average of $3,940 in 1930 to 
$4,013 in 1940 and $13,335 in 1949. This 
in crease w as due to rising pr ices and 
larger sal es of fa rm products. 

In 1949, fa rm ers bought m ore sup­
plies suc h as fee d, fertili zer, lubricants, 
an d fuel tha n in 1930 or 1940. Th ey also 
sold m ore farm products. The reason 
for buying m ore supplies was tha t the 
fa rm er ex pe cted h is sa les to be in­
creased by more th an enough to pa y for 

William E. McDa niel is instru ctor in agricul­
tural ec onomics . 

FARM EXPENSES HAVE RISEN RAPIDLY • 
1930 1940 

LIVESTOCK PURCHASED� 
FEED PURCHASED� 
CROP 6. LIVESTOCK EXPENSE� 
POWER 6. MACHINERY OPERATION� 
CUSTOM WORK ®� 
REAL ESTATE UPKEEP ®� 
TAXES 6. MISCELLANEOUS� 
HIRED LABOR� 

TOTAL 
• Based on 160-acre farms in southeastern Minnesota 

th e extra expense. When the price lev el v iously been delaye d wer e included in 
declines, the im porta nt question will be, the expenses of 1949. Real estate im ­
"Will the annua l cost of the additio nal provement and livestock equipment up­
sup plies be covered by th e added farm 
sa les a t the lower prices?" 

Our char t below shows the amoun t 
cas h farm ex pe nses and r eceipt s would 
have been in 1930, 1940, and 1949 if 
pric es we re figure d a t the 1935-1939 
levels. Therefor e, the increase both in 
receipts and expens es is a refl ect ion of 
physical vo lume sold and purc hased 
and not a r eflection of ch anges in pr ices. 

When changes in prices are elim i­
na te d in thi s way, the inc rease in 
volume of sales represented an ave rage 
net increa se in re ceipts of $366 in 1940 
over 1930. During the t h ir ti es, new 
practices such as use of h ybri d corn 
and commerc al ferti lizers incr eased 
cash expe nses, but larger fa rm sa les 
mo r e th an offset the increased expe nses. 

High Prices Mean High Expenses 

With the elimina ti on of price fluctua­
ti ons, th e average ne t re ceipts in 1949 
w ere $392 less than in 1940. This in di ­
cates th at with a constant pri ce level 
in the two years th e in crease in items 
purchased and used in production in 
1949 did not in crease fa rm output 
enough to offset the in creased expense. 
Som e repair s, howev er, which had pre-

RECEIPTS AND EXPENSES PER FARM BASED ON 1935-39 PRICES� 
1930 1940 1949 

CASH RECEIPTS ((~ CW~~ [(~mc~) 
CASH EXPENSES ~i)~" J. ®;1,77].., «(~~) 

NET RECEIPTS u~l) «f€Z$) ~f) 

keep coul d have been reduced $180 if 
no m or e repairs had be en m ade in 1949 
than in 1940. Miscell aneous ex pense 
could have been reduced by $40 with­
out re duc ing fa rm inc ome . Thu s, t he re­
duction of $180 plus $40, subtracted 
fr om the $392, w ould leave the average 
1949 net receip ts onl y $172 less than 
those of 1940. 

When th e pr ice level advances as it 
d id be tween 1940 and 1948, pr ices re­
ce ived by fa rmers te nd to advan ce fas t ­
er than pr ices th ey pay. Therefor e, in 
such peri ods farm ers concen trate on 
increasing product ion and less a t ten ­
tion is give n to economizing expenses. 
Because t his was the case from 1940 
to 1949, mo re efficien t operatio n could 
possibly red uce cash ex penses by t he 
$172 without reducin g produ ction. 

Cash fa rm ex penses as shown in our 
charts do not in clude payments of in ­
te rest and debts. The tota l farm mort­
gage deb t in 1949 in southeaster n and 
sou th central Minnesota wa s only 62 
per cent of the de bt in 1930 and 84 
pe r cent of the debt in 1940. Therefore, 
th e fa rmer w ith the aver age amount 
of debt was paying less interest and 
princ ipal in 1949 th an previously. 

Farmers Well Equipped 

Depreciation of m echan ical power 
and m achi nery and r eal esta te improve­
m ents are not include d in our cha rts . 
In general, Minnesota fa rmers are now 
well supplied with rel atively new 
equ ipm ent . If th e general price level 
decline d, most fa rmers cou ld continue 
oper ation for seve ral years wit h limited 
buy ing of power and m ach inery. 
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FARM LIVESTOCK AND UVES10CK PRODUCT SALES HAVE GONE UP*� 

BUTTERFAT (LBs') 

1930 

~ 
1940 

~I 
1949 -I 4;94* 1:1 

HOGS 
EGGS 

(LBS.) 

(DOZENS) 

t!~,., 
O D,,330 

."1~i 

01:1540 I'\io~"
O O OQ41 

• Based on 160·acre farms in southea stern Mlnnesot.Q 

Real estate as a whole is in good 
repair. Allowance w as m ad e in cas h 
fa rm expenses for r epair equiv alen t to 
that m ad e in 1940. 

Our study indica tes that if prices de ­
cline to the 1935-1939 level, these Min­
neso ta dai ry farm ers will have as large, 
if not larger , ne t cash fa rm receipts 
than they would have had in 1930 and 

1940. F armers w ith t he average am oun t 
of debt woul d have m ore m oney left for 
family l iving after paym ent on int erest 
and debt than they would have had in 
eithe r of th e othe r years. 

Any increase in v ulnerabil ity a t this 
lower pr ice level becau se of m ore cash 
farm ex penses has be en offset by in­
crea se d volum e of fa rm product ion . 

Retter 11011 and Pastures Predicted� 

L IVESTOCK production, especially 
cattl e and sh eep , can be in cr eased as 
m uch as 20 to 25 per cen t in Minnesota 
withou t adding to our presen t fa rm fa­
cilities. University Farm exper ts believe 
that thi s incre ase is possible if we adopt 
better product ion methods and if w e us e 
hay and pa sture. 

Long-esta blished practices such as 
pasture and cr op rota tion, use of leg­
umes and proper fer til izers, and im ­
proved breeding could be the basis fo r 
such an inc re ase. 

In ad dition , th e University 's Agri­
cultural Ex per im en t S ta tion and Ag ri ­
cultural Extension Servi ce hav e car ried 
on extensive work in hay and pasture 
improvem ent r ecently . Some of the re­
su lt s of th is work in clude : 

1. Discovery that star ting renovation 
of pastures by plow ing or cultivat ing 
in Aug ust or even October gives bet ter 
yi elds of both hay and pasture and 
grain than spr ing renovation . 

2. F ur ther su bstantiation of the fa ct 
that alfalfa is the best legume and 
brome the best grass for Minnesota. Th e 
combina ti on of th e two make the best 
past ure mixtu re. 

3. Recommendation of birdsfoot tre­
foil for the first t im e in cer ta in mixtures 
for permanent pastu re renovation in 
southe astern Min ne sota. 

4. Accep tance of Ladino clover as 
part of r egular legum e-gr ass mixtures 
a t one-ha lf to one pound per acre in 
eastern an d northern Minnesota . 

5. Further substantiation that leg­
ume-grass seedings are most lik ely to 
emerge if seedings are made aft er a rain 
by drill in g the seed shallow into a cult i-
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pa cked surface and then following by 
cultipacki ng. 

6. Dis covery tha t t rea ting alfalfa and 
red clover seed with Arasan or Sp er gon 
w ill give better s tands. 

7. Demons tration th at hay silage is 
practi cal in Minnesota. 

8. Est ablishment of th e value of test­
ing soil be fore appl ying fe r tilizers. The 
Universit y Soils Laboratory has been 
set up to do th is job . 

9. Re-emphasizing the fact that beef 
can be raised to advantage on grass. 

10. Demonstrat ion that barn driers 
are pra ctical on many farms and th a t 
th ey generally raise the quality of ha y 
grade. 

In addition, much exper im ental work 
is now in progress at the Un iversity of 
Minne sota Experim ent Station and its 
branches in various parts of th e state. 

P lant pathologists and agronomists 
a re breeding for dis ease-resistant leg­
u mes, especia lly ba cterial-wilt resistant 
alfalfa and leaf-spot resistant brome. 
Entomologis ts a re seeking to control 
insects harmful to legumes without 
harm ing the honeybees so necessary to 
polli nat ion . 

At the sa m e t im e th e Extension Serv ­
ice has set u p pasture improvem ent­
manag ement and crop-rotation demon­
strat ions which we us ed throughout th e 
st ate. 

This ear ly start will keep Minnesota 
as a lead er in a gr asslands program such 
as that announced la st fa ll by the USDA 
and th e Land Grant Colleges. The pro­
gram will mean continued effort on th e 
many-sided attack on grassland prob­
lem s. 

More Production - - ­
(Co ntin ued from pag e 9) 

With th e five-year rotat ion , th e farm­
er wou ld have five fields, ea ch with 60 
acres. Multiplying by the yi elds abov e, 
th is gives: 

Wh eal 60 acres X 261/2 = 1,590 bushels 

Ba rl ey ,..,.,.... ,." .,......., 60 a cr e s X 33 = 1,980 bushe ls 

Wheat 60 acres X 18Y2 = 1,110 bushels 

Tota l grain ................................................... 4,680 bushe ls� 

Alfalfa 60 acres X 1,7 = 102 tons . 

Look at th ese figures again . Wit h the 
first rotation , 225 acres of grain would 
gi ve 4,950 bushels of grain . With th e 
second rotation, 180 acr es w ould giv e 
4,680 bush els . That is only 270 bush els 
less grain. That is not a ve ry large 
difference. To offset the loss of grain, 
th e second rota t ion wou ld give 60 acres 
of alf alfa th at could be used for hay 
or seed . 

Now look at the expens e side. With 
the seco nd r otation the farmer would 
have 45 acres less grain th an with th e 
first. He would save the seed and la bor 
for that grain. He w ould have 15 acres 
less to fallow. H e would, ho wev er, have 
to buy more legume seed and he would 
have the 60 acres of alfalfa to ca re for . 

Th e difference is even greater if we 
look into the future. The farmers said 
that w ithout alfalfa the yi elds would 
dr op abou t 10 per cent in 20 years ; with 
alfalf a the yields wo uld go up ab ou t 
10 per cent. That m eans that at th e 
end of 20 years, a farmer using no 
al falfa would produce 4,455 bushels of 
gr ain on 225 acres ; the man with alfalfa 
wou ld produce 5,148 bushels on 180 
ac res. 

Th is deserves close study. The live­
stock farm er can get hi gh fe ed produc­
ti on with alfalfa and other high yi eld­
ing legu m es; he will also be improving 
th e future productivity of his soil. 

The cash grain farmer can also profit 
by th e us e of legumes. A reasonabl e 
amount of legumes will soon pay divi­
dends in h igh er yi elds, even if he has 
no good use for the hay. He probably 
will be able to harvest enough seed 
for his own use and have some to sell. 
The r est can be plowed under, as an 
economical fertilizer. 

This long look ahead with legumes is 
impor tant now. We are not in an all­
out war; we are not putting everything 
we have into one great effort for a year 
or a few years. We are in a defense 
pro gram, a program that may be with 
us for many years. We need high pro­
duction now; but we must get it in 
such a w ay that we can get even higher 
production in th e future. Good rota­
tions, with legumes, are as good as 
more land for that long pull. 
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rotect Bees fo r Bet te r Po l in at ion� 
A. G. PETERSON and What if heavy infestations of Lygu s Cultural Practices 

F. G. HOLDAWAY bu gs, alfalfa plan t bugs, or grasshop­

WIL L INSE CT ICID ES kill the bees 
that pollinate m ost of our legumes, 
many fru its, berries, melons, and som e 
vegetables? That quest ion worries many 
farmers today. Wh ile we may n eed in­
secti cides to k ill our insect pests, we 
also ne ed bees to pollinate our crops. 
A li ttle care, ho wev er, will help us to 
k eep both farming aids. 

Clearing of new land and ch anges in 
our ways of farming apparently h ave 
caus ed our wild bee population to drop 
in Minnesota. At th e same time, these 
ch anges have resulted in ev er-in creas­
ing acreages of crops r equiring ins ect 
poll inati on . Our r ecommendations fo r 
prote cting and conservi ng wild bees 
and h oneybees follow. 

Legumes 

To day's legum e seed producer should 
know the most important insects that 
affect his cro p. Such insects are the 
tarnish ed plant bug, the alfalfa plan t 
bug, leafh oppers, and seed we evils . 
These in sects sh ould be k ept under 
control, especially duri ng the bud and 
flowe r ing stages of legumes. Insecticides 
may al so be ne cess ary to control grass­
ho ppers , blister beetles, or aphids. 

Bees are responsible for almost all 
cr oss-pollinat ion of legume flowers. 
Bumble bees, when present, are im­
portan t po lli na tors of alfa lfa. We st ill 
do not know how much honeybees can 
contr ibute to pollination of alfalfa in 
Minnesota , but we know that they are 
effective polli nators of al sike and sweet 
clover and possibly of r ed clover. 

Most in juri ous inse cts can be con ­
trolled by one application of 5 per cent 
DDT dust at 30 pounds per acre or 
DDT spray at l lh pounds actual DDT 
per acre. Apply the insec ti cide at bud 
stage before m any blossom s appear . 
Appl ica tion at t his t im e will not k ill 
bees and will sh ow some r esidual effect 
through most of the blossom per iod. To 
control grasshoppers it may be neces­
sary to u se tox aph ene, chlordane, or 
aldrin eith er alone or in combination 
with DDT. 

Ap plicatio n of insectici des dur ing 
the flowering stage is h azardo us 
both to h oneybees and wild bees. 
Avoid such applications except in 
emergency. 

A. G. Pe terson is research fellow in en­
tomology a nd economic zoology and F. G. 
Holdaway is ent omologist in entomology and 
economic zoolo gy. 

pers requ ir e use of an in secticide during 
the flowering period? Then light appli­
cation of 10 per cent toxaphen e dust at 
20 pounds per acre or toxaphene spray 
at 1.5 pounds actual toxaphene per acre 
may be m ade in late even ing, at night, 
or in the ver y ea r ly morning when bees 
are not in the field. 

DDT is satisfactory for control of 
blister beetles, but it is m ore toxic to 
bees th an toxaph en e. Dieldrin, para­
thion, aldrin, and chlordane are ver y 
toxic to bees and should not be us ed 
during the blossom stage under any 
circumstances. 

Orchard Fruits 

Control of in jur ious insects su ch as 
codling m oth, curculio, apple maggot, 
leafrollers, aphids, and scale insects 
usu ally r equires from five to eight ap­
plications of various insecticides in a 

·season . 
As wi th legu m es, the cross- pollination 

of apples , crabapples, pears, plums, and 
ch erry-plums de pen ds almost en tirely 
on bees. Honeybees are effective po lli ­
nators and usually more important than 
wild bees because colonies can be 
moved into orch ards. 

To save th e bees, do not appl y insec ­
ticides during the blossom period. If 
undercover plan ts ar e in bloom , they 
sh ould be clipped prior to application 
of insec ti cides . Don't allow dusts or 
sprays to drift into areas near thehives 
or those areas which are bein g worked 
by bees. 

Berries, Vegeta bles, Melons, and 
Orna menta ls 

Bees are impor tan t in the producti on 
of such cro ps as strawberri es, cur rants, 
gooseberries, raspberries, cranberries, 
some grape s, squash, pumpkins, cucu m­
bers, muskmelons, and w ater m elons 
and in th e seed produ cti on of many 
vegetables. Bees al so help in th e pro­
du ction of ber ri es on some ornamentals. 
P roducti on of self-fertile varie ti es of 
fruits and berries often is im proved by 
cross-poll in ati on by be es. 

Again, avoid applications of insecti­
cides to berries, vegetables , and melons 
during blossom pe riods. In em ergenc y , 
ap ply when be es are not in the field . 
Keep dusts and sprays from drifting 
into nearby areas which are being 
worke d by bees. 

Uncultivated and wooded areas offer 
favorable habitats for bumbleb ees and 
other wild bees. If possible, leave such 
areas undisturbed if they are being 
us ed by bees as nesting areas . 

Planting dates and cu tting of hay 
crops m ay be staggered when feasible 
to allow a longer period of honey flow. 
This also serves to concentrate th e 
pollinators on part of a field at a time. 

Remember that it may be just 
as important to protect your bees as 
it is to control harmful insects. You 
can do both by using the right in­
secticides and by spraying and 
dusting a t the right time. 

Experiments at the University of 
Minnesota Agricultural Experiment 
Sta ti on show that a mixture of fou r 
parts of soybean flour and one part 
dried brewers' y east is a satisfactory 
poll en su bstitu te and can be used to 
great advantag e by bees when they 
hav e difficulty get ti ng natural pollen . 
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