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Prevent Damage to STORED WHEAT 
Wheat Must Be Clean 

WHEAT MUST BE CLEAN TO BE SOLD FOR FOOD 
PURPOSES. The best milling process can't make clean 
flour from unclean wheat. And wheat unfit for food 
can be sold only for animal use, at a loss in price on 
every bushel. 

On July 1, 1956, new regulations of the Food and 
Drug Administration regarding wheat sanitation toler­
ances become effective. In the future , other grains 
will probably be included in this program to upgrade 
the cleanliness of the grain supply. The new tolerances 
provide that legal action against filth-contaminated 
wheat will be taken at the following lower levels: 

One or nwre rodent pellets per pint of wheat (liquid 
measure) 01' 

1 percent or nwre of insect-damaged kel'nels. ( Ker­
[leIs which have been bored by insects shall b e 
considered damaged kernels. Kernels which are other­
wise sound but which are only slightly eaten by insects 
or from which the germ has been removed by insects 
shall be considered sound kernels .) 

The principal causes of contamination in Michigan 
wheat are: 

1. Animals - rats , mice, birds, etc. 
2. Insects - weevils and other insects. 
3. Chemical residues - «pink wheat"; this is wheat 

grain treated with a poisonous seed treatment material. 
Michigan law permits no mercury in food . 

What these regulations mean to Michigan wheat 
growers and shippers : 

Wheat found to be contaminated by rodents and 
insects above the tolerances listed will b e diverted 
from use as human food. If this occurs, substantia] 
discounts in price may be expected. Wheat found to 
contain "pink wheat" will be diverted from use either 
as human or animal food . Such wheat w ill b e very 
difficult to sell at any price. 

The situation in Michigan : 

1. Some Michigan wheat has already been confis­
cated under tolerances twice as liberal as those effec­
tive July 1, 1956. 

2. Nine out of ten contamination cases can be 
traced to contamination which took p lace on the farm . 

3. Small producers contribute heavily to the con-
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tamination problem. 
4. Michigan wheat is clean when it is ready for 

harvest. 

What should be done : 
1. All handlers of grain must learn and use good 

housekeeping methods. 
2. All wheat growers must market clean grain. 

How can this be accomplished: 
1. Store dry grain in rodent-proof storage. 
2. Inspect the grain for 'insect activUy at regular 

intervals. 

3. Do Hot put t reated seed wheat with market 
wheat . 

Following are specific recornmeliJatioll s for carry­
ing out these steps. 

Donlt Store Wet Grain 
FOR SAFE STOHAGE, WI-lEAl' SHOULD CO TAIN 14 

PERCE T MOISTURE OH LESS. Grain with more than 
L4 percent moisture is subject to "sick" and mold 
damage. In addition, insects are more active in wet 
grain than in dry . 

BOHDEHLlNE ~[OJSTUHE LS OAN GEHOUS ! Don't take the 
risk il!lvolved in storing wheat with more than 14 
perce nt moisture. During warm weather, grain with 
excess water in it may b ecome uamaged or "sick" in 
a periou of 2 weeks . "Sick" wheat is more difficult 
to market, without h igh u iscounts , than sprouted 
wheat. 

"Sick" whea t may appear normal on the outside. 
However, the germ is dead or partly dead . Wheat ill 
such a condition is generally not suitable for flour 
milling. The normal color of a healthy wheat germ is 
white or creamy white; "s ick" wheat has a germ which 
is tan to black in color. A wheat germ can be examined 
by carefully removing the seed coat which covers it. 

TEST FOR MOISTUHE IN WHEAT - Thresh by hand or 
combine enough for a sarnpl e ( at least 1Jz p int ), :lnd 
take it to your ]ocal elevator manager for a mois­
ture test. If they tell you it contains too much 
moisture, DON'T COMBINE your wheat! (CAUTION: 
The sample of threshed grai'll should be placed in an 
airtight container, stich as a fruit jar, fo l' carrying to 
the &levator.) 

Think! Before Combining 
Keep these points in mind before yo u begill com ­

bining your wheat. 
1. Just because the dew has dri ed off the heads 
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of the standing grain doesn't mean the grain is ready 
for combining. The kernels have had all night to 
absorb moisture. It may take a couple of hours of 
drying, after the dew is off, b efore the grain is dry 
enough to thresh and store safely. 

2. Cool grain will keep better in storage than warm 
grain . Grain exposed to the hot sun after threshing 
becomes very warm in a short time. Or if the grain 
is bagged and left lying in the sun in the bags, it will 
become very warm and may also absorb moisture from 
damp soi l. H aul and store the grain as fast as it is 
combin ed . 

Ventilate the Grain 
If yuu use the home granary for storage, provide 

good ventilation either with mechanical cooling 
equipment or by ventilation through open doors and 
windows that are screened- for 2 weeks or more, if 
necessary. 

~vl echani cal ventila tion is the use of a fractio ll al 
hursepower motor, small fan, and small center tube 
or tubes to cool grain and maintain q uality by forcing 
low airflows ( of one- tenth CFM/ cu . ft . or less ) 
through the grain . 

vl echanica l ventilation is not designed for drying 
grain ; however, in the case of b orderline moisture, 
mechanical ventil ation will remove about 1J2 of 1 
percent of moisture and improve keepin g quality. 

Proper fu migating methods with mechanical cooling 
eq uipmen t insure almost complete fum igation of 
stored grain . Reducing the temperature of the stored 
grain with mechanical cooling helps red uce insect 
infestation provicHn g the grain contains less than 14 
percent mois ture. 

( [f wheat has beell harvested while too wet for 
storage, see M.S.U. Extens ion Bulletin 316, "Drying 
Grain vVith Forced Air." for suggestions on handling 
wet grain . ) 

To Prevent Loss from Granary Insects 
• Sto re grain in insect-free uranaries. 

e Store grain with less than 14 percent mois­
t ure. 

• Mix a (. wheat lJ1'otectant" with the wheat 
w hen it is put 'into the bins. 

f) Fumigate stored grain 6 w eeks after it is 
harvested . 

All of these methods may b e necessary to p revent 
insect damage to grains. However, if a "wheat pro­
tectan t" is used , it may not be necessary to apply a 
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GRAIN·DESTROYING INSECTS 
Numerous insects cause damage to stored grain. Of 

these, the rice and granary weevils, the lesser groin borer, 
and the Angoumois grain moth are the most important. 
These insects cause damage by the adults or worms, or 
both, burrowing into the kernels. 

Fortunately for wheat growers, these insects are not 
very prevalent in Michigan . However, such insects as the 
saw-toothed groin beetle, the confused flour beetle, the 
cadelle, mealworms, I ndian -meal moth, Mediterranean 
flour moth, and others very often infest stored small 
grains, causing spoilage and loss in weight of grain 
because of insect feeding . 

These kernels of whea t show 
the damage caused by the larvae 
(grubs ) of the granary weevi l. 
The female granary weev il lays 
her eggs in small holes wh ich she 
makes with her mouth ports. The 
grubs which hatch from these 
eggs mine out of the kernels of 
groin . 

The granary weevil has a long 
snout, at the end of which are 
its mouth ports . W ith these 
mouth ports, it bores holes in 
kernels of groin . This beetle is 
chestnut-brown to blackish in 
color. It is not more than three -
sixteenths of on inch long . 

The Mediterranean flour moth 

has a wingspread of less than 

1 inch . When the moth is not 

fly ing, the upper wings are gray ­

ish . The worms are white to 

'II pinkish in color and about one ­

half inch long when full -grown . 

The confused flour beetle is 
reddish -brown in color, elongated 
in shope, and about one -seventh 
of a n inch long . I t belong s to 
a group of insects commonly 
called "bran bugs." This insect 
and others similar to it can be 
seen easily by putt ing a sample 
of infested groin on white paper. 
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fumigant. If a fumigant is used , it is generally not 
necessary to use a "wheat protectant" - a chemical 
which keeps insects away. 

Fumigation of insect-infested grain is not a pre­
ventive measure. When insects are in the grain, that 
grain is already contaminated . Killing them by fumi­
gation does not remove the damage or contamination . 
Both dead and live insects are undesirable in grain 
for human food. 

Stol'ing grain wuh less than 14 perr..:ent moisture 
in insect- free granaries is a "must" in preventing 
danwge to stored grain. Granary insects develop 
rapidly in stored grain with excessive moisture. In 
other words , every farmer should: ( a ) clean out his 
granaries; ( b ) treat them with methoxychlor or 
p yrethrum-piperonyl butoxide combinations ; and ( c ) 
see to it that his grain does not have more than 14 
percent moisture when it is put into the granary. 

The grallary shou ld be cleaned out and treated with 
methoxychlor or pyrethrum-piperonyl butoxide com­
binations at least 2 weeks before new grain is put 
into it. 00 the following: 

1. Sell all old grain that is !lot to be kept through 
another winter. 

2. Put all old grain not to b e sold in a granary b y 
itself. Insects will travel from old grain stored near 
new grain to the new grain. Don't pile newly harvested 
grain on old grain! 

:3. Thoroughly "house-clean" the granary, and 
repair all mouse and rat holes. 

4. Treat the walls , ceilings, and Aoors of the granary 
with 50 percent wettable methoxychlor powder. Use 
it at the rate of 2 gallons to each 1,000 square feet of 
wall, floor, and ceiling surface. Follow one of these 
methods: 

( a ) Use 2 pounds to 5 gallons of water. Put on 
with a broolll. Be sure to keep the water and meth­
oxychlor well stirred , or 

(b ) Use 1% pounds to 3 gallons of water. Put on 
with a kn apsack sprayer. Keep shaking the mixture 
in the sprayer, or 

( c ) Use 40 pounds to 100 gallons of water. Put on 
with a power sprayer. 

5. Use pyrethrum-piperon yl butoxide combinations 
at the manufacturer's directions. Read the label. 

Lea ve the granary undisturbed for at least 2 weeks 
after treating, then sweep the walls and floors. Re-
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move all traces of loose methoxyc hlor o r pyrethrnll1 -
pipe-ronyl hlltoxide comhinations and dead insects. 

"\i\1heat protecta nt" is appli ed directl y to the gra in 
as it is b eing stored . Variou s methods can b e devised 
for mi xin g the "wheat protectant" w ith the grain . The 
aim is to thoroughl y mix the g ra in and insecti cide to­
gether. "\i\1h eat protectant" is ll sua ll y not effecti vE' if 
thorou gh cleaning of the granary is n eg lected . T hi s 
material is not satisfactory for controlling insects o nce 
th ey have estahlished them se-Ivps in th e grain . 

F MIGATlO : To p re vent in sect damage, fumi gate 
6 weeks AFTER THE GRA TN rs HAHVESTE D . 
( Other insects, sti ch as s\,veet clover weevil s or wire­
worm adults, often appear in the grain when it comes 
from the fi e ld a nd ma y h e confllse rl with gra in ­
destroying insects . ) 00 the following : 

l. Be sure the lowe r part of the grana ry is ti g htl y 
constructed before llsing a fumi gant to prevent 
insect damage to stored grain. This means that the 
Roar and sidev.ralls should b e equall y ti ght t o prevent 
the fumi gant from escapin g. 

2. The grain should b e leve l, and pil ed not more 
than 6 inches from the top of the boards on the bins. 

3, Use a mixture of ethylene di chloride and carbon 
tetrachloridet as follows : 

( a ) 5 gallons to each 1,000 bu sh els of grain stored 
in deep bins .t 

( b ) 1 gallon to each 150 bush els for lots Jess than 
1,000 bushels. t 

( c) 8 gallons to each 1,000 bushels for grain stored 
in shallow bins. 

Pour the mixture over the top of the bins of gra in . 
Grain stored more than 4 feet in depth may need 
special means of applying the mixture. Get sp ecia l 
instructions for such cases. (Note: It is h est to put the 
ethylene dichloride-carbo11 tetrachloride 1T1ixture 01 1 

the grain from outside of th e granary). D o not breathe 
the fum es of the M LXTU HE for any extendcd p e riod . 
Do not spill it on the hands or skin . 

t This mixture wi ll not kill granary insccts vcry wc ll w h(, 11 
the tempera ture of grain is less th an 6.5 0 P. E thyknf' di chlori de 
mixture should be factory-mad e in th e pro portion of .'3 par ts 
ethylene dichloride and 1 p art carbon tetrachlorid e. It is the 
standard recommended fumigant for Michigan. 

t After fu migating w ith eth ylene dich loride-carbon te trach lor­
ide mixture, leave the grain undi sturbed for 6 days to ob tain the 
best results. Follow manufacturer 's d irections for other material '. 
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·1. Other good fu migants li ke dh ~l l ene dihrom idf'§ 
ca n h E' bou ght to trea t gra in. They should he ll sed 
accordin g to th e manufacture r's d irecti ons. 

\ -V hen the g ra na ry in sects arc fo und infesting stored 
g ra in , the onl y thin g tha t w ill con tro l them is flllniga­
ti on. Follow th (' in strll ctions giv(, 11 for t /7 (' li se of 
fumi gants to pr('ve llt ins('ci damagc. 

NOTE : C ra in fumigan ts arc poisonol1s. Rcad the 
ICl hel on how long YOll shm dd wa.il after fum igating 
Ilntil the grain can he so ld. 

To Prevent Loss from Rodent Contamination 
• Raf - an d 1I7 () 1I .'w-proof existing granaries. 

• Er('c f an I!! ro <i('n t-proofN/ new gm/7ories. 

• I\.. P('P roden t pop lilation down h i, diminal ­
in g shdt('rs and food .s·lIjJplies, ' 

In creas in g ly, gra in is be ing condemned for h uman 
L1 SC because o f co ntamin ati on hy an imal hair and 
filth . Con tam in ati on su ch as clung , llI'inc , and hair 
comes mostl y from rats ancl mi cc- hut h irds , cats and 
other a nimals can a lso he responsible. 

Rodent-proof storage is Ih(' an I!! satisfactor!! pro­
tection. Even with proper san ita ti on and efficient 
control , rats and mice may come into a fa r m frolll 
some pl ace outside to enter a g ranary. 

Fig , 1. Metal band along sid ing. 

§Fumigan ts containing carhon hisldfidc are gClll'ra lly nol sug­
ges ted for use in Mich igan. 
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Suggestions for rat - and mouse -proofing : 

1. Screell all ventilatioll opellings with ,,,,o\,en wIre 
screen (,'ha rd ware cloth") of %- inch m esh or smaller. 
Small mice call pass throtlgh 1/z- in ch mesh. Metal 
lath of tilE' expanded -meta l type is cheaper, htlt it is 
harder to handle. And since it rllSts e(ls il y, it can 1)(' 
lI sed on ly in sheltered places . 

:2. All holes ,,,,hicl! arc lIot necessa ry For ventil a tion 
or access must he patched with sheet metal. Thr 
g ranary hins call also he lin ed with sheet lI1 etal. 

.'1 All k-inch h ellid of ga lvanized slwet meta l app li ed 
()vcr the s idin g , 2 feet or more ahove th e ground , will 
prevent rats froll1 climhing lip sidewalls ( Fig. j ) . 

4. All doors mtlst he kept closed o r he screenecl . 
Door jamhs shou ld he meta l-sheathed . Dnor eclg<,s 

8" G. I . • Metol Bond 

Melol Strip 
Around Door 

Fig. 2. Metal strip around door-edge. 

shou ld he cove rell with metal, app li ed as aU -s haped 
strip around th e door ( Fig. 2 ). Properl y scrccned 
openings shou ld h e provided fo r ventilation . 

5. non', Icave o]Jcnings for cats to (, Ilter th e 
granary. Hodents can use the same 0pcllings- and th e 
ca ts themse lves ca ll foul the grai n. 

0. To prcvent cats , rats , allci Illic(' fro ll1 cntering 
throu gh th e top- and to prevent hirds from clrc pping 
through the top- grain hins shou ld bc cove red with 
sheet metal. Use I -in ch board covered w ith metal 
or a fram e of 2 x 2-inch material and sheet metal 
( Fig. 3 ). 
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I " BOARDS COVE RED WITH SHEET METAL 
o WIRE" MES, : 

Fig. 3. Covering for top of bin . 

Control of rats and mice already present : 

\Vherc rats and mjce are already present, poison 
them with an anti-coagulent hait such as warfarin. 
(\Vaming: Anti-coagulent baits must be kept from 
other animals.) Prepare the bait by mixing 1 part of 
poison ( 0.,5 p ercent concen trate ) with 19 parts of 
cereal bait, by weight . Powdered sugar substituted 
r or cereal, up to 1 part, in creases the attraction. 

I~xpose th e bait where th e rod ents can get at it con ­
tinuousl y, since it must h e eaten b y a rodent for several 
c1 ays in order to kill. Protect the hait h y covering it 
with a hox or a hait station. Inspect each station 
('vcry da y, add ing new hait as long as it is b eing 
taken. Don 't ever le t the bait run out . Rut remember­
poisoning is on ly a temporary remedy; the only perm a­
Il ent control js elimination of all rodent food and 
shr ltcrs. 

Cooperative C'xtensi on work in agric ulture and h om e C'Conom ic .. Michigan 
State Un ivers ity and th e U. S . Departm ent of Agri culture coop erating. 
Paul A. Mi ll er , Director , Cooperative Extension ervice, Michigan State 
Uni vC'rs ity, East Lansing. Printed and distrib utC'd under Acts o f Con gress , 
I'vb~' 8 and Jun e 3 0 , 1914. 
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