
BURNT LIME 

CHALCID; it destroys considerable quan
tities of seed but does no harm to the 
herbage. Of minor importance are HAR
VESTER ANTS, STINK BUGS, and such plant 
diseases as SOUTHERN ANTHRACNOSE. 

Species: Two species of bur-clover are 
commonly cultivated in the United States, 
the SPOTTED BUR-CLOVER (or southern bur
clover) and the CALIFORNIA BUR-CLOVER 
(or toothed bur-clooer). TIFTON BUR-CLOVER 
and LITTLE BUR-CLOVER are more recently 
introduced species which are gradually 
spreading. There are about 35 other species, 
among them several with large spineless 
burs, e.g., BUTTON-CLOVER. 

References: M.6; M.3. 
See also CLOVERS; SPINELESS BUR

CLOVERS; ALFALFAS; KUDZU; INOCULATION. 
BURNT LIME = LIME. 
BURT. See RED OAT (variety). 
BUSH-AND-BOG is a heavy cut-away 
disk tillage implement, useful on brushy 
or rough pasture land. 
BUSH CLOVERS = LESPEDEZAS. 
BUSH VEL VETBEAN. 

See DEERING VELVETBEAN (variety). 
BUTTERMILK. See MILK PRODUCTS. 
BUTTONCLOVER (Medicago orbicularis) 
is one of the species of BUR-CLOVERS with 
large spineless burs. 

Reference: M.6. 
See also CLOVERS; SPINELESS BUR

CLOVERS. 
BUTTS is BUNDLE FEED from which the 
heads have been removed. 
BUTYLATED HYDROXY ANISOLE, or 
BHA, is one of the officially recognized 
ANTIOXIDANTS; it is used for stabilizing 
animal fats. 
imTYLATED HYDROXYTOLUENE, 
chemically closely related to BUTYLATED 
HYDROXY ANISOLE, is also an ANTIOXIDANT. 
BUTYRIC ACID is a colorless, oily 
liquid with an unpleasant, rancid odor. 
The acid is produced in the fermentation 
process of SILAGE and by rumen bacteria. 
Large amounts of butyric acid make the 
silage unpalatable and may increase the 
danger of ketosis, or acetonemia, a disease 
often affecting cattle and sheep.-See also 
BACTERIA. 
BYNG. See SIX-ROWED BARLEY (variety). 
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BY -PRODUCT FEEDSTUFFS are im
portant in feeding poultry and swine, as 
well as beef and dairy cattle. 

Research in animal nutrition includes a 
continual search for new by-products to 
use in feeds and for new ways of combining 
by-products with other feedstuffs into 
rations that give a better balance of 
nutrients and improve the efficiency of use 
of feeds by livestock. 

Cost is important in determining the 
value of a by-product in animal feeding. 
Each year new by-products, resulting from 
research and from technological develop
ment, become available to feed-manu
facturers and feeders. Increased use of by
products reduces not only the cost of 
animal production but also the competition 
of livestock with humans for food supply. 

Almost every food industry furnishes 
some by-products for animal feed, but the 
most important sources are the milling of 
grain, the processing of oilseeds, the manu
facture of dairy products, the slaughter of 
meat animals, and brewing and distilling. 

The by-product feeds can be grouped 
according to their origin as follows: (1) 
CEREAL GRAIN BY-PRODUCTS; (2) OILSEED 
MEALS; (3) FERMENTATION INDUSTRY BY

PRODUCTS; (4) DAIRY BY-PRODUCTS; (5) 
PACKING-HOUSE BY-PRODUCTS (including 
by-products from poultry dressing plants, 
whale fisheries, and the products obtained 
from rendering plants); (6) FISHERY BY
PRODUCTs; (7) PLANT BY-PRODUCTS (from 
vegetables or fruits). 

Reference: £.12. 
See also WOOD MOLASSES; COCOA MEAL; 

PUFFED CEREALS. 

c 
C =CARBON. 
C 11 is one of the inbred lines of CORN 
hybrids. 
Ca = CALCIUM.-See also MINERAL FEEDS. 
CABBAGE (Brassica oleracea var. capi
ta/a) is a biennial valued as succulent 
forage for sheep and dairy cattle; it should 
be fed after milking.-See also VITAMIN A. 
CACHE. See COMMON WHEAT (variety). 
CaCOa = CALCIUM CARBONATE. See also 
MINERAL FEEDS. 

R. Seiden, The Handbook of Feedstuffs
© Springer Science+Business Media New York 1957
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CACTI (sing.: cactus) belong to the Cac
taceae. They vary in size from small to 
treelike growths. The cacti are succulent 
perennials which are able to withstand 
drought. They occur in the Southwest, 
especially in arid areas, and are sometimes 
useful as emergency forage. All cacti are 
low in protein and cause scours when fed 
without sufficient dry feed.-See also 
RANGE PLANTS, PRICKLY PEAR CACTI. 
CADET. See COMMON WHEAT (variety). 
CAESALPINIODEAE is a subfamily of 
the LEGUMES. 
CAFETERIA SYSTEM. 

See SELF-FEEDING. 
CAL. = CALORIE. 
CALAMAGROTIS. C. canadensis 

= RLUEJOINT. 
CALCIFEROL =VITAMIN D2 .. 

See also VITAMIN D. 
CALCIFYING VITAMIN= VITAMIN D. 
CALCINED means: heated to a high tem
perature; e.g., calcined CALCIUM PHOS
PHATE. 
CALCITE is a rock-forming mineral con
sisting of CALCIUM CARBONATE.-See also 
MINERAL FEEDS. 
CALCIUM-the CHEMICAL ELEMENT Ca
is widely distributed in nature in the form 
of numerous salts. It is essential to normal 
nutrition of plants and animals.-See also 
MINERAL FEEDS; GRAZING; VITAMIN D; 
MOLASSES; FERTILIZERS; BLACK POD; LIME; 
OYSTER SHELL FLOUR; MINERALS. 
CALCIUM ARSENATE is a white 
powder which is only slightly soluble in 
water. It is a violent poison and must be 
handled with great care. 

Applied at the rate of 10 lb. dust or, as 
spray, 4 lb. in 100 gal. water per acre, it 
protects ALFALFA against GARDEN WEB
WORMS. However, fields so treated should 
not be used for hay or pastured with 
livestock. To kill the larvae of the ALFALFA 
WEEVIL, dust or spray the crop with 2 lb. 
calcium arsenate per acre. 

Calcium arsenate is also used in POISONED 
BRAN BAIT against ARMYWORMS and CUT
WORMS. It is contained in poison bait pel
lets used for the control of the common 
garden SLUG, one of the pests of SUBCLOVER. 

Calcium arsenate, as well as other AR-

CALCIUM-PHOSPHORUS 

SENICALS, may be used as dust or spray on 
SOYBEAN plants to prevent serious damage 
from rabbits. 
CALCIUM BIPHOSPHATE 

= MONOCALCIUM PHOSPHATE. 
CALCIUM CARBONATE, the chemical 
compound CaCOa-better known as lime
stone, chalk, or whiting-is one of the 
MINERAL FEEDS available in various na
tural and prepared forms. It is a white 
powder, which is practically insoluble in 
water, but which dissolves readily in the 
acids of the stomach. 

The leaves of sorghums, especially milos, 
grown on soils rich in calcium carbonate 
may become yellow (CHLOROTIC).-See also 
NONPARASITIC SORGHUM-LEAF DISEASES; 
LIME. 
CALCIUM CYANAMIDE=''CYANAMIDE." 
CALCIUM DEFICIENCY is the cause of 
many plant and animal diseases. While 
legumes are an excellent CALCIUM source 
for cattle, grasses (in form of grazing or 
hay crops) and grains may not supply 
sufficient calcium for heavy milking cows 
and thus cause a withdrawal of calcium 
from the cows' bones (osteomalacia). In 
young animals the bones fail to harden 
(rickets), and sometimes the blood calcium 
becomes depressed (tetany). 
CALCIUM HYDROXYDE 

= HYDRATED LIME; LIME. 
CALCIUM OXALATE is a white, water
insoluble powder.-See also SILAGE CROPS. 
CALCIUM OXIDE= LIME. 
CALCIUM PANTOTHENATE is a com
mercially available form of PANTOTHENIC 
ACID, one of the B-COMPLEX VITAMINS. It 
is a white, water-soluble powder; the 
aqueous solution is not stable.-See also 
VITAMINS. 
CALCIUM PHOSPHATES are officially 
recognized as mineral ingredients of feed
stuffs and include MONOCALCIUM PHOS
PHATE, DICALCIUM PHOSPHATE, TRICALCIUM 
PHOSPHATE, ROCK PHOSPHATE, and SOFT 
PHOSPHATE WITH COLLOIDAL CLAY. 

Calcined, fused, or precipitated calcium 
phosphate of low fluorine content is called 
DEFLUORINATED PHOSPHATE.-See also 
MINERAL FEEDS; BONE CHARCOAL. 
CALCIUM-PHOSPHORUS RATIO, rang
ing from 1:1 to 2 :1-i.e., one or two parts 



CALCIUM PROPIONATE 

Ca for each part P (provided that both 
minerals are available in sufficient quan
tities)-is considered ideal for animal ra
tions. A great excess or deficiency of one 
element, even though the other one is 
available in adequate amounts, may cause 
various disease conditions. 
CALCIUM PROPIONATE is a white, 
water-soluble powder. It is widely used 
as a MOLD INHIBITOR. 

CALCIUM SULFATE. See GYPSUM. 

CALCUTTA BUCKWHEAT 
= TARTARY BUCKWHEAT. 

CALENDRA. The Calendra spp. are known 
as RILLRUGS. 

CALEY -PEA = ROUGHPEA. 

CALF RATIONS. See DAIRY RATIONS. 

CALIFORNIA BROME (Bromus carina
tus) is a vigorous, short-lived native of the 
Rocky Mountain and Pacific Coast regions. 

Plants grow 3 to 4 ft. tall. Leaf blades 
are flat, 6 to 8 in. long, and about ~ in. 
wide. The seed is rather strongly awned. 

The species is characterized by its ca
pacity to produce large quantities of leafy 
forage that is relished by all classes of 
livestock. The mature foliage is harsh and 
less palatable, a condition that is offset 
somewhat by the fact that the seed heads 
are palatable and nutritious. 

This grass would have extensive use for 
revegetation if adequate seed supplies were 
available. 

Reference: H.l. 
See also BROME GRASSES; GRASSES. 

CALIFORNIA BUR-CLOVER (Medicago 
kispida), or toothed bur-clover, is one of the 
RUR-CLOVERS and therefore not a true 
clover. It resembles the SPOTTED BUR

CLOVER, but is readily distinguished from 
it by the lack of the large reddish-brown 
spot in the center of the leaf. California 
bur-clover occurs on the Pacific Coast and 
in the less humid parts of eastern Texas 
and southern Oklahoma. 

Reference: M.6. 
See also CLOVER; SPINELESS BUR-CLOVER; 

PASTURE PLANTS. 

CALIFORNIA COAST BARLEY. 
See SIX-ROWED BARLEY (variety). 

CALIFORNIA COMMON 49 is one of 
the COMMON ALFALFAS. 

80 

CALIFORNIA FEED = Caltfornia Coast 
barley. See SIX-ROWED RARLEY (variety). 
CALIFORNIA NUDLEGRASS (Stipa 
pulchra) is a conspicuously awned GRASS 

sometimes called southwestern porcupine 
grass. It has numerous slender stems 24 to 
40 in. high. The awns are 2 to 3~ in. long. 
This needlegrass species ranks high in 
forage value, being palatable to all classes 
of livestock, and particularly to cattle and 
horses. The seeds mature in early summer; 
the awns, thereafter, may be somewhat 
troublesome to sheep. When not grazed 
down during the summer, the species pro
vides a very good fall and winter forage. 

This valuable bunchgrass depends chiefly 
upon seed for reproduction. On many 
ranges it has been largely killed off because 
it was grazed so closely that seed could 
not mature. 

Reference: U.6. 
See also RANGE PLANTS. 

CALIFORNIA No. 23 SUDANGRASS. 
See SUDANGRASS (variety). 

CALIFORNIA OATGRASS (Danthonia 
caltfornica) is a leafy, fairly tall perennial 
which typically grows in small tufts. It 
ranges from British Columbia to Montana, 
Colorado, and California. While immature, 
this GRASS is considered good forage for 
cattle and horses, but somewhat less pal
atable to sheep. Like other species of oat
grass, it usually occurs in scattered loca
tions; but in California, for instance, it 
forms stands which are dense enough to be 
cut for hay. 

Reference: U.6. 
See also RANGE PLANTS. 

CALIFORNIA RED. 
See RED OAT (variety). 

CALIFORNIA WATERHEMLOCK. 
See WATERHEMLOCKS; POISONOUS PLANTS. 

CALIFORNIA WHEAT, better known as 
shallu, is one of the grain SORGHUMS. 

CALIVERDE belongs to the COMMON 
ALFALFAS. 

CALLISTEPHUS. Callistephus spp. 
China asters. See ASTERS. 

CALLOSOBRUCHUS. C. maculatus 
= COWPEA WEEVIL. 

CALORIE is the unit of quantity of heat 
(or ENERGY). The heat necessary to raise 
the temperature of 1 gm. water 1 o C. is 1 
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(small) calorie; 1 (large) Calorie raises the 
temperature of 1 kg. water 1 o C. Thus, 
1 Cal.= 1000 cal.; and 1000 Cal.= 1 therm. 

Calorific value, or energy value, of a sub
stance is the amount of heat each 1 gm. 
gives out on complete combustion. This 
value is of importance for feedstuffs and 
foodstuffs. It is (per gm.), 4.2 cal. for 
cellulose or starch, 3.8 cal. for sugar, and 
9.5 cal. for FATS; for PROTEINS it is about 
5.7 cal. · 

NoTE: The calorific value of sugar 
differs, depending on whether simple 
sugars (e.g., GLUCOSE-3.76) or disac
charides (such as SUCROSE-3.96) are 
involved. 

-See also ARMSBY FEEDING STANDARDS; 
CALORIMETER. 
CALORIMETER is an apparatus that 
measures the heat produced by burning a 
substance. 
CALORO. See RICE (variety). 
CALOSOMA. C. calidum is an INSECT 
enemy of the ARMYWORM; C. scuta/or = 
CATERPILLAR HUNTER.-See also GROUND 
REETLES. 
CALOSOTA. C. metallica, a WASP, is a 
parasite of the WHEAT STRAWWORM. 
CALROSE. See RICE (variety). 
CALYX (pronounced: kay-liks) is the 
outer group of floral leaves of a plant; it is 
often small and green in color, as con
trasted to the inner, more showy part, the 
COROLLA.-See also PERIANTH. 
CAMELLIA OAT. See RED OAT (variety). 
CAMNULLA. C. pellucida = clear-winged 
grasshopper. See GRASSHOPPERS. 
CANADA BLUEGRASS (Poa compressa), 
which is extensively naturalized in this 
country, resembles KENTUCKY RLUEGRASS, 
but is different from it because of its 
blue-green foliage, distinctly flat culms, 
and short and much contracted PANICLEs. 
It spreads by underground rootstocks 
(RHIZOMES). 

Canada bluegrass is adapted to open, 
rather poor, dry soils, and in such situa
tions competes with Kentucky bluegrass 
as a pasture grass. For lawns and golf links 
it can be used to advantage under condi
tions too dry for, or otherwise not entirely 
favorable to, Kentucky bluegrass. 

Reference: H .1. 

CANADA WILD-RYE 

See also RL UEGRASSES; GRASSES; PASTURE 
PLANTS. 
CANADA FIELD PEAS is a name applied 
to Canadian Beauty and other white- and 
yellow-seeded FIELD PEA varieties grown 
in the North Central States.-See also 
SILAGE CROPS; ALFALFAS; OATS; HAY. 
CANADA-THISTLE (Cirsium arvense) is 
a perennial 1 to 4 ft. tall. The hollow stems 
are branched at the top. The leaves are 
deeply cut into lobes and tipped with fre
quently sharp spines. The flowers are rose
purple or white and the Ys in. long seeds 
are tan and have a white downy tuft. 

This WEED is widely distributed in the 
northern half of North America and diffi
cult to controL-See also ALFALFAs; 
WHEATS; RYE. 
CANADA WILD-RYE (Elymus cana
densis) is a vigorous, widely distributed 
perennial bunchgrass. It is most abundant 
in the Great Plains, the Padfic Northwest, 
and the Rocky Mountain states. 

The seed heads grow from 3 to 5 ft. and 
many may be green or green-blue. The leaf 
blades are broad, flat, and rough. They are 
6 to 12 in. long and usually ~ in. or more 
wide. The mature SPIKES, dark purple in 
color, average nearly 6 in. in length and 
have sharp awns that emerge from the 
SPIV:ELET parts. 

Canada wild-rye begins its growth in 
the spring. If moisture conditions are 
favorable, it usually continues to grow 
through the summer. After a summer 
drought it may resume growth in the fall, 
if enough moisture is available then. 

The palatability of the forage is fair but 
becomes less so as the plants become 
harsh and woody at maturity. The young 
seedlings are exceptionally vigorous and 
quickly form a good protective cover; 
Canada wild-rye therefore is useful in 
mixtures, especially with grasses that do 
not produce ground cover rapidly. 

Hay of good quality may be had if the 
wild-rye is harvested just as the seed 
heads are emerging from the boot. 

Dangers: Among the plant diseases 
which attack Canada wild-rye are the 
GRASS SMUTS. 

Variety: Mandan wild-rye, an improved 
variety developed through selection and 



CANADIAN BEAUTY 

breeding, produces more forage and seed 
than Canada wild-rye. 

Reference: H.l. 
See also WILD-RYE GRASSES; GRASSES. 

Canada wild-rye. Plant, spikelet, and floret. 
(H.26.) 
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CANADIAN BEAUTY. 
See FIELD PEA (variety). 

CANADIAN VARIEGATED = Ontario 
Variegated. See VARIEGATED ALFALFAS, 
(variety). 
CANARYGRASSES (Phalaris spp.) 
found in the South, are winter annuals; 
those that occur in the North are summer 
annuals. HARDINGGRASS and REED CANARY
GRASS are two perennials which grow most 
rapidly during the cool season and since 
they are nutritious and palatable to live
stock, are cultivated for forage. 

Reference: H.l. 
See also GRASSES. 
Illustration: See REED CANARYGRASS. 

CANAVALIA. C. ensiformis = JACT{REAN. 

CANDIDA is a genus of a FUNGUS; some 
of the Candida spp. are used for the pro
duction of dried candida yeast.-See also 
YEAST. 

CANE is a term properly belonging to 
SUGARCANE, but sometimes also used for 
forage (or sweet) SORGHUMS, especially those 
used for making sorghum molasses.-See 
also DUST STORMS; MOLASSES. 

CANE MOLASSES, used for feeding pur
poses, is more correctly called feeding cane 
(or blackstrap) molasses.-See also MO
LASSES. 

CANE SUGAR. See SUCROSE. 

CANKER is a localized diseased area 
which is characterized by destruction of 
tissue and open wounds. This is usually 
found on woody or semi-woody stems; e.g., 
ASCOCHYTA STEM CANKER and BOTRYTIS 
STEM CANKER.-See also SOUTHERN BLIGHT; 
HEAT CANKER. 

CANNABIS. C. sativa = HEMP. 

CAPILLARY means: hairlike, or a very 
small tube. 
CAPITAL SOYBEAN. 

See SOYBEAN (variety). 
CAPROCK is one of the intermediate
type grain SORGHUMS. 

CAPSELLA. C. bursa-pastoris 
= SHEPHERD'S-PURSE. 

CAPSICUM, or red pepper, is the dried 
fruit of various Capsicum spp. It is offi
cially recognized as a FEED INGREDIENT 
and often used as a CARMINATIVE. 

CAPSULE = POD. 
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CARAWAY SEED is the dried fruit of 
Carum carvi. This officially recognized FEED 
INGREDIENT is used as a stomachic STIMU
LANT, CARMINATIVE, and CONDIMENT. 
CARBAMIDE = UREA. 
CARBOHYDRATES contain, in addition 
to carbon, the molecules of hydrogen and 
oxygen in the ratio 2:1. They include 
CELLULOSE, STARCHES, and SUGARS, and 
are the chief energy-producing constituents 
of all plants, vegetable food, and feed ma
terials. In the small intestine of animals 
they split into simple sugars for ABSORP
TION. 

The term carbohydrates is not to be used 
on TAGs; the percentage of carbohydrates 
in feedstuffs can easily be calculated by 
the addition of percentages of crude FIBER 
and NITROGEN-FREE EXTRACT.-See also 
MOLASSES; CALORIE; PENTOSANS. 
CARBOLIC ACID = PHENOL. 

Straw-colored carbolic acid = CRESYLIC 
ACID. 
CARBON, or C, is a CHEMICAL ELEMENT 
which occurs in nature in varying degrees 
of purity as charcoal, lampblack, etc. It 
is a constituent of all ORGANIC compounds 
and of the INORGANIC carbonates and 
cyanides.-See also ORGANIC COMPOUNDS. 
CARBONACEOUS means: containing 
CARBON. 

Carbonaceous feedstuffs are those whose 
dry rna tter contains a high percentage of 
CARBOHYDRATES; e.g., the carbonaceous 
concentrates (beet pulp, cereal grains, mo
lasses, etc.). 
CARBONATE is any salt of carbonic acid, 
i.e., the solution of CARBON DIOXIDE in 
water. 
CARBON BISULFIDE 

= CARBON DISULFIDE. 
CARBON DIOXIDE is an odorless and 
colorless, incombustible gas.-See also 
YEAST; SILOS; OXYGEN. 
CARBON DISULFIDE, or carbon bisul
fide, is a colorless, poisonous, and inflam
mable liquid characterized by its disagree
able odor. It may be used for preventing 
damage to the seed of the FIELD PEA by 
the PEA WEEVIL; it is best to fumigate the 
seed as soon as it is threshed. The seed 
must be placed in a tight container and 

CARBON TETRACHLORIDE MO<TURES 

exposed from thirty to forty-eight hours to 
the fumes of the carbon disulfide. 

This liquid should be contained in a 
shallow dish placed on top of the seed, 
since the vapor is heavier than air; 1 lb. 
(or a little more) carbon disulfide is suffi
cient to fumigate 100 bu. seed. 

Carbon disulfide is also used as FUMIGANT 
for the control of both the RED HARVESTER 
ANTS and the WESTERN HARVESTER ANTS, 
when these pests are in the nest. For a 
colony that has cleared an area of not 
more than 4 ft. in diameter, use 4 fl. oz. 
carbon disulfide. Pour the liquid into the 
entrance hole and then stamp dirt into it. 
Larger colonies must first be prepared by 
removing a 6-in. layer of soil from an area 
3 to 6 ft. in diameter surrounding the 
entrance. Thus, the vertical tunnels which 
lead to the chambers will be exposed. On 
the following day pour 8 fl. oz. carbon 
disulfide into the exposed tunnels. Then 
close the openings with firm soil and re
place the layer of dirt that was removed 
the day before. Re-treat from time to 
time, using 4 fl. oz. carbon disulfide per 
colony. 

Apply the carbon disulfide early in the 
morning or late in the evening, never at 
midday. 

Caution: Carbon disulfide is a poison, 
inflammable and explosive. It must be 
stored in a cool place and handled care
fully. Never open a container where there 
is poor air circulation; do not expose to fire. 
CARBON TETRACHLORIDE is a color
less, noninflammable liquid. It possesses 
INSECTICIDAL properties. 
CARBON TETRACHLORIDE MIX-

TURES are used as FUMIGANTS in the 
control of COWPEA WEEVIL in stored seed. 
A mixture of 3 parts ETHYLENE DICHLORIDE 
with 1 part CARBON TETRACHLORIDE or a 
mixture of 1 part CARBON DISULFIDE with 
4 parts carbon tetrachloride is recom
mended. These fumigants are available as 
ready-mixed liquids under various trade 
names. (Their preparation at home should 
not be attempted.) 

The seeds are placed in tight bins or 
receptacles and fumigated for at least 
forty-eight hours with one of the mixtures 
mentioned above, using 2 lb. of it to 100 



CAREX 

bu. seed. The fumigant is poured into 
shallow pans set on top of the seed or 
sprinkled directly upon it. As the fumigant 
evaporates, it forms a gas heavier than air 
which sinks down among the seeds. After 
fumigation the seed must be thoroughly 
aired, or the germination and flavor may 
be affected. Fumigation should be con
ducted when the temperature is above 
60°F., and preferably over 70°F. 

Reference: M.23. 
CAREX. Carex spp. = SEDGEs.-See also 
CYPERACEAE. 
CARLETON is the name of a COMMON OAT 
variety and a white DURUM WHEAT variety. 
CARMEL. Mount Carmel is a SOYBEAN 
variety. 
CARMINATIVES are drugs which stimu
late the movements of stomach and in
testines; they are used for relieving flatu
lence and colic. Among the carminatives 
are ANISE SEED, CARAWAY SEED, FENNEL1 

GINGER, and CAPSICUM.-See also FEED 
INGREDIENTS. 
CAROB BEAN, also called St. John's 
bread or locust bean, is the fruit of the 
LEGUME tree Robina pseudacacia. The beans 
are imbedded in fleshy pods; because beans 
and pods are very rich in sugar, they are 
ground and used as nutrients in calf 
rations and other mixed feeds.-See also 
FEED INGREDIENTS. 
CAROLINE CLOVER (Tr.Jolium caro
lini'anum) is a TRUE CLOVER; it is only of 
local importance. 
CAROLINA RUNNER is a runner-type 
PEANUT. 
CAROTENE, or prov#amin A, has VITA
MIN A value. It is a yellow pigment which 
accompanies CHLOROPHYLL in green leaves 
and other plant parts. A rough estimate of 
the carotene content can be made on the 
basis of the green color: fresh forage is 
green and rich in carotene, while old hay 
is bleached and contains no carotene. 

The ability of animals to convert caro
tene into physiologically active vitamin A 
varies; poultry require only 0.6 meg. beta 
carotene for conversion into 1 I.U. vitamin 
A; farm animals require 1 to 2 meg. beta 
carotene for 1 I.U. vitamin A, while calves 
(according to recent work) may convert ~ 
or less and some carnivora are unable to 

convert carotene.-See also ALFALFAS; 
ALFALFA PELLETS; ALFALFA-HAY STAND
ARDS; VITAMINS. 
CARPETGRASS (Axonopus affinis) has 
spread over the Coastal Plain from Virginia 
to Texas and inland to Arkansas. 

A perennial grass, it makes a dense sod 
and is distinguished by its compressed, 
two-edged, creeping stems (which root at 
each joint) and its blunt leaf tips. The 
slender flower stems grow 1 ft. high
rarely 2 ft. (in fertile soil). Because it has 
no underground stems, this grass never 
has become a pest in cultivated fields. 

Carpetgrass is especially adapted to 
sandy or sandy loam soils, particularly 
where the moisture is near the surface 
most of the year, but it does poorly in 
swamps or where seepage is continuous. 
Carpetgrass is probably most valuable for 
permanent PASTURE. It also has value for 
firebreaks in forests, for lawn and turf, 
for use along roads, and for open areas in 
the pine forests. The. cheapness and abun
dance of seed and ease of establishment 
make it popular in the South. 

Because its sod is dense and its habit of 
growth is aggressive, LEGUMES are main
tained with difficulty when carpetgrass is 
used in a cultivated pasture. On fertile 
soils it makes a good growth, but generally 
it is not high enough in feed nutrients to 
furnish a balanced diet. 

Seed can be sown on a well-prepared 
seedbed or broadcast on burned-over open 
areas in timberland. It is spread quite 
easily by grazing animals and by natural 
reseeding. Seeding is best done in spring; 
but even summer or midsummer will not 
be too late. 

Reference: H.l. 
See also GRASSES; LAPPA CLOVER; LES

PEDEZAS. 
CARROT (Daucus carota) is a root which 
is too valuable to be used for stock feeding. 
Where available cheaply, carrots-which 
are rich in CAROTENE (vitamin A)-make 
an excellent crop for poultry and horses. 

Carrot top is a VEG:Ji:TARLE WASTE PROD
UCT used as stock feed. 

Dehydrated carrot leaf meal contains pro
tein and vitamins A and B2; it can be used 
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to advantage in diets of poultry in place 
of ALFALFA meal.-See also PLANT RY
PRODUCTS; GRAZING. 
CARTER GRASS=NAPIERGRASS. 
CARTHAMUS. C. tinctorius 

= SAFFLOWER. 
CARTIER. See COMMON OAT (variety). 
CARUM. The dried fruit of C. carvi is 
known as CARAWAY SEED. 
CASEIN, a yellow-white, odorless powder, 
is the major protein of milk. In cow's milk 
it is present as a neutral calcium salt 
(caldum caseinate).-See also MILK PROD
UCTs; RENNIN; HYDROCARRONS; PARA
CASEIN. 
CASEIN WHEY is the liquid milk residue 
which is obtained in cheese manufacture, 
after most of the nitrogenous matter is 
removed from the milk. See also MILK 
PRODUCTS. 
CASH CROP is a crop which, being sold 
off the farm, brings in ready cash. 
CASSAVA ( Manihot utilitissima) is a root 
crop grown in Florida and other south
eastern states as raw material for the 
starch industry or as feed for cattle and 
other stock. The same purposes may be 
accomplished by using cassava meal, or 
manilwt meal, the by-product of starch 
factories; it is low in protein, fat, and fiber. 
CASTLE VALLEY CLOVER 

= GARDNER SALTBUSH. 
CASTOR BEAN (Ricinus communis) is a 
plant which grows very high (in the North, 
over 12 ft. ; in the tropics, up to 30 ft.) 
and may therefore be used to provide 
shade on poultry ranges.-See also GRAZ
ING. 
CASTOR SEED MEAL, the CASTOR BEAN 
residue obtained in castor oil factories, is 
poisonous. It may be used as fertilizer, 
but must not be used in feeds. 
CATALUNA. See RYE (spring variety). 
CATCH CROP is a crop planted on land 
where other crops have failed or another 
crop has already been harvested. 
CATERPILLAR is a term popularly used 
for the larval stage of moths and butter
flies. The caterpillar has a distinctly set-off 
head, a pair of appendages (jointed legs) 
on each of the first three body segments, 
and prolegs (short, fleshy, unjointed legs) 
on iOme other segments.-See also LARVAE; 

CELATORIA 

GRUB; MAGGOT; ALFALFA CATERPILLAR; 
VELVETBEAN CATERPILLAR. 
CATERPILLAR HUNTER ( Calosoma 
scrutator) is one of the GROUND REETLES. 
This beneficial insect is about 1~ in. long 
and has green wing covers with rosy 
margins. 

Reference: J. 7. 
CATJANG, or Hindu cowpea, is the name 
of a group of COWPEA varieties. 
CATKIN is a SPIKE with scalelike RRACTS. 
CATTAIL (Typha lattfolia), or tule, is a 
WEED which grows on poorly drained land 
and in RICE fields. It is a perennial 
which spreads by seeds and creeping root
stocks. -See also RLACf.C SHEATH ROT. 
CATTAIL MILLET= PEARLMILLET. 
CATTLE RATIONS. See BEEF CATTLE 
RATIONS; DAIRY RATIONS. 
CAUCASIAN BLUESTEM (Andropogon 
caucasian) is one of the newer RLUESTEMS 
now being cultivated in the southern areas 
of the United States. It is a vigorous 
bunchgrass which is easily established from 
seed. The high-yielding plants have fine 
texture, are drought-resistant, offer good 
weed competition, and give a good ground 
cover. This species volunteers freely and 
does well when seeded alone on SORGHUM 
stubble. It gives satisfactory results in the 
southern Great Plains area when used for 
dry-land grazing and for hay. 

Reference: W.16. 
CAULIFLOWER is a vegetable closely re
lated to BROCCOLI. It may be used like the 
latter, but ordinarily it is too valuable to 
be fed to animals. 
CAUSTIC means: corrosive. 

Caustics is a term generally applied to 
the water-soluble hydroxide compounds 
of the ALKALIES; e.g., sodium hydroxide. 
CAYUGA. See SOYREAN (variety). 
CC 1 is one of the inbred lines of CORN 
hybrids. 
CECUM, or blind gut, is a part of the 
DIGESTIVE TRACT. 
CEIBA. C. pentandra = KAPOK TREE. 
CELATORIA (C. diabroticae) is a two
winged fly which attacks the SOUTHERN 
CORN ROOTWORM in the beetle stage. It 
places a maggot (larva) in the abdomen 
of the beetle and the maggot feeds on the 
vital organs of the host and finally kills it. 
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After death of the beetle the parasite 
larva enters the ground and forms a 
PUPARIUM in which it passes into the pupal 
stage. In due time, the adult, or fly, 
emerges from the puparium which starts 
the cycle over again. 

Reference: L.9. 
CELL is the structural (usually micro
scopic) unit of all living organisms. It is 
surrounded by a cell wall and consists 
largely of PROTOPLASM; its most essential 
part is the NUCLEUS which is fundamental 
in growth, METABOLISM, and reproduction. 
CELLULASE is an ENZYME. 

CELLULOSE, a CARBOHYDRATE, is the 
major component of the cell wall of plants. 
Almost all vegetable tissues contain cellu
lose. It is a white fibrous material, in
soluble in water, and makes up one part 
of crude FIBER.-See also BACTERIA; REST

ING SPORE; HEMICELLULOSES; LIGNIN. 

CENT AUREA. C. solstt~ialis 
= YELLOW STAR-THISTLE. 

CENTIPEDEGRASS (Eremochloa ophi
uroides) grows in the southern states and 
as far west as the Pacific Coast. It is a 
perennial which spreads by STOLONS and 
makes a dense mat of creeping stems and 
leaves. 

Centipedegrass will grow on clay soil 
and the poorest Norfolk sand, if enough 
moisture and plant food are available for 
it to get started. It has withstood tem
peratures of 12° F. or slightly lower, but 
is not adapted to conditions in the North. 

Centipedegrass. (H.l.) 
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Because of its low nutritive value, its 
best use is for lawns and in erosion control. 
In pastures it generally has given poor 
livestock gains. Because of its dense and 
aggressive growth it crowds out desirable 
LEGUMES. Chemical analysis of grass 
samples, even in young vegetative growth, 
resembles the analysis of cereal straws. 

Reference: H.l. 
See also GRASSES. 

CEPHALOSPORIUM. C. gregatum is a 
FUNGUS which causes RROWN STEM ROT. 

CEPHUS. C. cinctus 
= WHEAT STEM SAWFLY. 

CERATOPHORUM. The FUNGUS C. se
tosum causes RROWN SPOT OF LUPINE. 

CEROCARPUS. C. intricatus 
= LITTLELEAF MOUNTAIN-MAHOGANY. 

CERCOSPORA is the imperfect stage of 
the FUNGUS Mycosphaerella. The species 
C. zebrina is the cause of SUMMER RLACK

STEM; C. sojina, also known as C. daizu, 
causes FROG-EYE; C. oryzae, NARROW RROWN 

LEAF SPOT; C. sorghi, GRAY LEAF SPOT; and 
C. cruenta, RED LEAF SPOT. 

CERCOSPORA LEAF SPOT 
= SUMMER BLACKSTEM. 

CERCOSPORINA. The FUNGUS C. ki
kuchii is the cause of PURPLE SEED STAIN. 
CEREAL is a GRASS cultivated for its 
edible seeds, or grains. The term cereal is 
applied to both, the grain and the plant 
itself. 

Cereal crops are also called grain crops. 
Among the true cereal crops are the SMALL 

GRAINS (oats, rye, barley, wheat), as well 
as CORN, PROSO, grain SORGHUMS, and RICE. 

NOTE : BUCKWHEATS, which do not 
belong to the true cereals, are com
mercially classified among the grain 
crops. 

See also SILAGE CROPS; STRAW; PUFFED 

CEREALS. 

CEREAL FORAGE. 
See HAY; PASTURES; SILAGE. 

CEREAL GRAIN BY -PRODUCTS are 
obtained from such cereal grains as WHEAT, 

CORN, RYE, OATS, BARLEY, RICE, and 
BUCKWHEAT; commercially, SORGHUM prod
ucts are also listed among them. When 
these cereal grains are processed for human 
food, part of the grain is removed and 
becomes a by-product which is used mainly 
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in feeds for farm animals. Most of the 
grain by-products have higher levels of 
protein, fat, and fiber than do the original 
grains; some contain more vitamins. The 
higher fiber content limits their use in 
feeds for swine and poultry. 

Reference: E.12. 
See also BY-PRODUCT FEEDSTUFFS; 

SCREENINGS. 

CEREAL GRAIN SILAGES. See SILAGE; 

CEREAL SILAGE. 

CEREAL GRAINS. See CEREAL; LEGUMES. 

CEREAL GRASSES. 
See DRIED CEREAL GRASSES. 

CEREAL HAY from SMALL GRAINS is 
widely used in the Pacific Coast states, 
Montana, and North Dakota. In compo
stiion and feeding value, good cereal HAY 

is similar to good timothy hay; both, 
therefore, may be used to replace each 
other in livestock rations. 
CEREAL PASTURES ~re of great value 
in the northern part of the United States 
where there exists a need for forage in late 
fall (RYE or WHEAT) and in early summer 
(OATS or BARLEY). In the South, they are 
important as winter PASTURES. 

CEREAL SILAGE from CORN or grain 
SORGHUMS is easily made because these 
crops are rich in sugar; therefore, neither 
molasses nor any other preservatives need 
to be added. Green cereals, such as OATS, 

WHEAT, and BARLEY are also widely used 
in SILAGE making. A better product is 
obtained if PRESERVATIVES are used. 40 
to 60 lb. of MOLASSES per ton of fresh 
material is satisfactory.-See also SILAGE 

CROPS. 
CERES. See COMMON WHEAT (variety). 
CERESAN is a fungicide which contains 
as active ingredient 2 percent ETHYL MER

CURIC CHLORIDE. It is the most effective 
material for the SEED TREATMENT of PEA

NUTS, when used as dust at the rate of 3 
oz. per 100 lb. shelled seed; it is also an 
effective protectant against insect and ro
dent damage.-See also CERESAN M. 

CERESAN M is a powder which contains 
7.7 percent of the somewhat volatile 
FUNGICIDE ethyl mercury para-toluene sul
fonan£l£de. For SEED TREATMENT of SOR

GHUM it should be applied at the rate of 
not more than % oz. per bushel. 

CHAFF 

Seed-treatment of OATS tends to reduce 
the seed-borne fungus diseases VICTORIA 

BLIGHT, COVERED SMUT OF OATS, BLACK 

LOOSE SMUT, OAT LEAF SPOT, CULM ROT, 

and HALO BLIGHT. The seed oats are treated 
with ~ oz. Ceresan M in slurry form per 
bushel. The same quantity of Ceresan M 
and the same treatment is recommended 
for the control of BACTERIAL STRIPE OF 

OATS; WHEAT SCAR, FLAG SMUT OF WHEAT, 

COMMON RUNT, and DWARF RUNT of wheat; 
COVERED SMUT OF BARLEY; and BROWN 

SPOT OF RICE. 

Application of 1 oz. Ceresan M dust to 
1 bu. seed is needed for the prevention of 
GRASS SMUTS. 

Mix the fungicide and the seed in a 
special treater or the mixing equipment 
described for COPPER CARBONATE. After 
treatment, put the seed in a cloth sack and 
let it stand in a dry place for not less 
than one day and not more than three 
days before planting. 

Caution: Ceresan M is poisonous. Care 
should be taken to avoid inhaling the dust 
or the fumes or having it come in contact 
with the skin, especially when moist, as it 
will cause blisters. Treatment of the seed 
should be done in the open air or in a well
ventilated place. If dust is present in the 
air, a dust mask should be worn. Long 
sleeves should be worn, and gloves used to 
cover hands and wrists. Treated seed 
should not be used for feed or food. 

Reference: L.l. 
CERTIFICATION OF SEED, grown and 
sold under specified conditions and inspec
tion, is important to insure the mainte
nance of varietal purity and freedom from 
seed-borne pests. 
CERTIFIED DYES are prepared in ac
cordance with federal government speci
fications. It is illegal to use other than 
certified (F.D.c.) dyes for coloring feed
stuffs.-See also COLORS. 

CHACODERMUS. C. aeneus 
= COWPEA CURCULIO. 

CHAETOCNEMA. C. pulicaria 
= CORN FLEA BEETLE. 

CHAFF is (1) a thin SCALE, GLUME, or 
BRACT, or (2) a fragment material of light 
plant-tissues broken in threshing.-See also 
SCREENINGS. 



CHAFF AND/OR DUST 

CHAFF AND/OR DUST. 
See SCREENINGS. 

CHALCIDS are insects which parasitize 
other insects; an exception is the CLOVER
SEED CHALCID. 
CHALK = CALCIUM CARBONATE. 
CHALK ROCK is a source of CALCIUM 
CARBONATE.-See also MINERAL FEEDS. 
CHAMISE (Adenostoma jasci'culatum), or 
chami'so, is a Californian evergreen shrub 
which forms dense brushfields. The sprouts 
produced by chamise the first season are 
palatable to livestock, but older sprays are 
largely inedible. 

Reference: U.6. 
See also RANGE PLANTS. 

CHAMIZA = FOURWING SALTBUSH. 
CHANCELLOR PEA. 

See FIELD PEA (variety). 
CHANG PEA. See FIELD PEA (variety). 
CHAPARRALS are thickets formed by 
often tangled shrubs, such as CHAMISE; 
they are found on ranges in the western 
states. 
CHARCOAL consists chiefly of the ele
ment carbon and small amounts of ash or 
minerals. It is obtained by incomplete 
combustion of organic substances, such as 
wood, blood, or bones. The black powder, 
granules, or lumps absorb odors and color
ing matter. Charcoal is officially recog
nized as one of the MINERAL FEEDS. When 
mixed in feed, it passes through the ani
mal's body undigested, but adsorbs gases 
and carries them off. 

Charcoal is often added to mash feeds 
in amounts of 1 to 2 percent; it may also 
be mixed in pigeon feed or scratch feed of 
poultry, or fed to poultry cafeteria style 
(in hoppers). 
CHARCOAL ROT, caused by the FUN
GUs Macropltomina phaseoli, has resulted 
in serious losses in fields of SORGHUMS (but 
not the kafir-type Quadroon) throughout 
Texas, Oklahoma, Kansas, Nebraska, and 
New Mexico; it occurs, furthermore, in 
California, Illinois, Indiana, Maryland, and 
other states. This sTALK ROT also affects 
SUDANGRASS. It is sporadic in its appear
ance, and is associated with crop sequence 
at the critical stage of development and 
certain soil and weather conditions that 
subject a crop to periods of stress such 
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as extreme heat or drought. The rot is 
likely to occur in dry spots in a field, 
such as terrace crowns, knolls, or areas 
underlain by coarse sand or gravel. 

Injury due to charcoal rot usually does 
not become evident until the sorghum 
plants approach maturity. Close exam
ination at that time reveals many poorly 
filled heads with lightweight kernels, a 
premature ripening and drying of entire 
stalks, and the presence of lodged stalks. 
Further examination shows that many 
stalks are soft and discolored at the base, 
with the pith disintegrated at this point 
and the separated VASCULAR fibers in the 
stalks presenting a shredded appearance. 

An abundant moldlike growth of a pink 
or white Fusarium fungus is found fre
quently at this stage and probably, along 
with the BACTERIA present, assists in the 
destruction of the stalk. Soon thereafter 
the affected stalks break over at the base. 
If a period of dry, warm weather follows 
this stage of the disease, the vascular 
fibers in the interior of the stalks become 
covered with small black bodies visible to 
the naked eye; these compact masses, 
known as SCLEROTIA, are formed by the 
fungus causing the disease. 

When the roots and lower parts of the 
stalks decay in the field, the sclerotia be
come incorporated in the soil. Here, under 
proper temperature and moisture condi
tions, they may germinate and infect the 
roots of any one of more than 30 different 
kinds of crops. Among the latter are CORN, 
RED CLOVER, ALFALFA, LESPEDEZA, COTTON, 
SUGAR BEETS, POTATOES, SWEETPOTATOES, 
SUNFLOWERS, COWPEAS, SOYBEANS, and 
several species and varieties of peas and 
beans. 

Control: Varietal resistance to charcoal 
rot exists among sorghums. The milos 
and milo derivatives, including Martin, 
Midland, and Westland, suffer the greatest 
damage; feterita, hegari, and Sweet Sudan
grass are less seriously affected. Most 
varieties of sorgo and kafirs are rather 
resistant. 

Reference: L.l. 
See also FUSARIUM STALK ROT; RHIZOC

TONIA STALK ROT. 
CHARD. See SWISS CHARD. 
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CHARLEE. See SOYBEAN (variety). 
CHARLOTTETOWN 80. See TWO-ROWED 
BARLEY (variety). 
CHEAT = CHESS. 
CHEATGRASS (Bromus tectorum), also 
called cheatgrass brome, d011Jny chess, and 
broncograss, is not to be confused with the 
related "cheat," or CHEss. It is widely 
distributed in the United States. Cheat
grass is found as a weedy roadside annual 
in eastern states and covers extensive 
areas in the West. It is a rapidly growing, 
short-lived grass that is very aggressive 
under moist conditions and may deter 

Cheatgrass. Plant at maturity and awned 
seed. (F.10.) 

CHICKASAW PEA 

establishment of perennial species. Herb
age production is high and provides good 
forage when young, but fluctuates widely 
in yield from year to year. Awns, when 
mature, cause mechanical injury to stock. 
Cheatgrass, when dry, is a great fire 
hazard. 

Reference: W.16. 
See also GRASSES; RROME GRASSES; AL

FALFAS; SAGEBRUSH; RANGE PLANTS; WEED. 
CHECKROW is a row of plants (or seeds) 
which is spaced equally in both directions. 
CHEESE MEAL, a by-product of cheese 
manufacture, consists chiefly of the cheese 
trimmings. It is an excellent source of 
protein and fat and at its best is as valu
able as best-grade tankage. 
CHEESE RIND. See MILK PRODUCTS. 
CHEMICAL BARRIERS for the control 
of migrating CHINCH BUGS include CREO
SOTE HARRIERS (dt'rt-rt'dge creosote barrt'er 
and creosote-treated paper-fence barrt'er), TAR 
BARRIER, DINITRO-DUST BARRIER, DDT
DUST HARRIER, and OIL HARRIERS. 
CHEMICAL ELEMENT is any one of 
about 100 simple substances composed 
only of one kind of atom ; e.g., ARSENIC, 
BORON, CALCIUM, FLUORINE, IODINE, MAG
NESIUM, MOLYBDENUM, NITROGEN, OXYGEN, 
PHOSPHORUS, SELENIUM, SILICON, SULFUR, 
etc.-See also TRACE ELEMENTS. 
CHENOPODIUM. C. album 

= LAMRSQUARTERS. 
CHEROKEE. See COMMON OAT (variety). 
CHERRY. 

See WILD CHERRY; POISONOUS PLANTS. 
CHESS (Bromus secalinus), also called 
cheat or chess brome, is a weed which 
often causes trouble in MEADOW FESCUE 
and WHEAT stands; its seeds closely re
semble those of the fescue.-See also 
GRASSES. 

D011Jny chess = CHEATGRASS. 
CHESS BROME = CHESS. 
CHEWINGS FESCUE. See FESCUES; SUB
CLOVER; RED FESCUE; GRAZING. 
CHEYENNE KAFIR is not a true kafir, 
but one of the intermediate-type grain 
SORGHUMS. 
CHEYENNE WHEAT. See COMMON 
WHEAT (variety). 
CHICKASAw PEA = MUNGBEAN. 



CHICK PEA 

CHICK PEA (Cicer arietinum)-:-also 
known as gram or garbanza-is a bushy, 
hairy LEGUME widely grown in California. 
The seeds are sometimes used as feed for 
horses and other livestock; the herbage 
should not be fed to animals since it may 
cause poisoning. 
CHICKWEED (Stet/aria media) is a WEED 
which grows .to 2 ft. height. It is very 
troublesome in rich soils and spreads very 
fast during the cool growing season.-See 
a/so ALFALFAS; WHEATS. 
CHIEF SOYBEAN. 

See SOYBEAN (variety). 
CHIEFKAN. 

See COMMON WHEAT (variety). 
CHILEAN ALFALFA is a variety of the 
nonhardy ALFALFAS. 
CHILEAN DODDER ( Cuscata racemosa 
chileana), one of the DODDER. species, is a 
parasitic plant which attacks ALFALFA and 
CLOVER. It occurs occasionally in the 
Mississippi Valley and California. 

Reference: H.19. 
CHILE SALTPETER= SODIUM NITRATE. 
CHIL TEX is one of the intermediate
type grain SORGHUMS. 
CHINA GRASS = RAMIE. 
CHINCH BUG (Biissus leucopterus) is 
one of the most destructive insects, attack
ing the grain and grass crops of the United 
States. It is most abundant in the regions 
drained by the Mississippi, Ohio, and 
Missouri Rivers. The chinch bugs prefer 
to feed on BARLEY, WHEAT, RYE, and 
OATS. After the spring flight, probably 90 
percent are in the SMALL GRAINS; where 
the acreage of small grains is low, the 
bugs may be found On TIMOTHY, KENTUCKY 
BLUEGRASS, ST. A and 
several wild GRAssEs. 
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Throughout the CORN-growing area the 
second generation of chinch bugs feeds on 
grains and grasses that are succulent late 
in the summer, such as timothy, FOXTAIL, 
and BENTGRASS, but mainly on com and 
various SORGHUMS. They also attack RICE, 
PROSO, and SOYBEANS. 

Most of the varieties of forage sorghums 
are not injured extensively by the chinch 
bug unless infestation occurs when the 
plants are small. Among the sorgos, Honey, 
Leoti, Black Amber, and Red Amber are 
the most susceptible. SUDANGRASS, also, is 
attacked by this insect pest. Hegari, Early 
Kalo, milos and their hybrids (especially 
Sooner and Colby) are more susceptible 
than other sorghums. But the grain sor
ghums darso, Gumo, Midland (when early 
planted), and many of their derivatives, 
are able to resist injury from the chinch 
bug. 

Fortunately, the chinch bug does not 
develop on any of the legumes. Other com
mon crops which prevent its development 
are sunflower, flax, rape, buckwheat, beets, 
and all the truck or garden crops, except 
sweet com. 

The full-grown chinch bug is about 76 
in. long, and black with white markings. 
The long-winged form prevails throughout 
the Central States and is capable of flying 
long distances when the wind is favorable. 
The short-winged form is unable to fly. 

In fields of small grain the bugs will feed 
a few days before the females begin laying 
eggs. The female chinch bug lays several 
hundred eggs at the rate of 15 to 20 a day. 
The eggs, which are about ~ in. long, 
hatch in seven to forty-five days, depend
ing mainly upon the temperature. A very 
young bug, or NYMPH, is about half the 
size of a pinhead, and bright red with a 
transverse band of white. This bug sheds 
its skin five times, and with each change 
it becomes darker until, in the last stage 
before acquiring wings, it is grayish-black 
with a conspicuous white spot on the back. 
In all immature stages the insect is wing
less. In the sixth, or adult, stage the insect 
has wings. 

There are at least two generations of 
chinch bugs a year, throughout their en
tire range in this country. A third genera-
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tion usually develops in the extreme South, 
and occasionally a partial third generation 
as far north as Iowa. 

Chinch bugs overwinter in the adult 
stage in tufts of perennial grasses or in 
clump-forming grasses such as timothy, 
orchardgrass, and sedges. Many bugs pass 
the winter under leaves and litter in the 
borders of woodlands and under hedges. 
Chinch bugs may sometimes be found 
under large leaves of weeds, in standing 
cornstalks, and in sorghum stubble; also 
under the bark of dead trees, boards, and 
shingles of houses. 

The spring flights of overwintering bugs 
take place when the temperature remains 
at 70° F. or more for several hours. 

Weather is the chief factor governing 
the number of chinch bugs, which are most 
susceptible to weather conditions while 
they are hatching. The adults are less able 
to survive an open, wet winter than a cold 
one with heavy snow cover. 

Probably the most destructive natural 
enemy of the chinch bug is the disease 
caused by the white fungus, Beauveria 
globulifera, which is generally present in 
the fields throughout the country. 

Next in importance is the tiny parasitic 
insect Eumicrosoma benefica. This wasp 
lays an egg in the chinch bug egg; the 
maggot hatching from the wasp egg con
sumes the content of the chinch bug egg. 
A number of birds are also known to feed 
on the chinch bug. 

Control: Since first-generation bugs feed 
mainly on small grains and those of the 
second generation on corn and sorghum, a 
good way to hold both in check is to 
make their food supply as scarce as pos
sible. This can be done by reducing the 
acreage of small grains where corn and 
sorghum are the leading crops, or of corn 
and sorghum where small grains predom
inate, and by planting legumes or other 
immune crops in their place. In recent 
years much progress has been made in the 
development of hybrid corns and sorghums 
distinctly resistant to chinch bugs. 

In the more western areas, where the 
native bunchgrasses form the principal 
shelter, burning over these grasses while 
the bugs are in them-some time between 
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November 1 and March 15-may help to 
reduce their numbers. However, permanent 
pastures and hayfields should not be burned 
over, and the burning of small-grain 
stubble and cornstalks is not warranted, 
because few bugs overwinter successfully 
in such cover. 

Another way of reducing chinch bug 
damage is to avoid adjacent plantings of 
small grain (particularly barley and wheat) 
and corn. Where this is not possible, a 
barrier should be run between the plant
ings. A dust barrier around the field to be 
protected is satisfactory during dry 
weather. It is generally made by plowing 
a furrow, throwing the dirt both ways, 
and then dragging a log back and forth in 
this furrow until the sides and bottom 
have been worked down to a fine dust. 

A chemical barrier, such as CREOSOTE 
BARRIERS (dirt-ridge creosote barrier and 
creosote-treated paper-fence barrier), OIL 

BARRIERS, DINITRO-DUST BARRIERS, DDT

DUST BARRIERS, and TAR BARRIERS are of 
great value. At harvest time (except in the 
South) only a few chinch bugs have 
reached the winged stage, and most of 
them have to migrate on foot; thus, in one 
instance 8 bu. (at least 60 million) bugs 
were caught along Y2 mile of creosote 
barrier. 

Insecticide dusts or sprays have not yet 
been found practical for reducing chinch 
bug infestations. Since chinch bugs do not 
eat plant tissue, they cannot be killed by 
poisons merely sprayed or dusted on the 
plants, but must be hit by such insecticides 
as SABADILLA POWDER, NICOTINE, ROTE
NONE, DIELDRIN, or TOXAPHENE. These in
secticides are recommended for use on 
plantings of valuable seed corn or corn
fields that have been invaded suddenly by 
chinch bugs. 

References: P.S; M.1. 
CHINESE MUNGBEAN is a variety of 
the green-type MUNGBEAN. 

CHINESE SUGARCANE (Saccharum si
nense) is one of the SUGARCANE species 
grown in America; JAPANESE SUGARCANE 

is one of its varieties. 
CHINESE VELVETBEAN (Mucuna ni
vea), also called White Chinese, is in nearly 
all respects like the LYON VELVETBEAN, 



CHISEL 

but less vigorous and about six weeks 
earlier, usually ripening before frost south 
of central Georgia, Alabama, and Mis
sissippi. 

Reference: P.10. 
See also LEGUMES; INOCULATION; VEL

VETBEANS. 
CHISEL is a tillage implement with 
points, used to stir the soil 10 to 18 in. 
deep. 
CHLORAMPHENICOL 

= CHLOROMYCETIN. 

CHLORANIL, or tetrachloro-para-benzo
quinone, forms yellow plates which are 
practically insoluble in water. It has FUN

GICIDAL properties and is therefore used 
as seed protectant. Chloranil is the active 
ingredient of SPERGON. 

CHLORA TES, especially sodium chlo
rate, are used as herbicides. If a chlorate
containing weed killer falls on leaves, it 
causes spots.-See also NONPARASITIC SOR

GHUM-LEAF DISCOLORATION. 

CHLORDANE is one of the chlorinated 
hydrocarbons which have become so useful 
as modern INSECTICIDES. It is a heavy, 
amber-colored liquid, insoluble in water, 
but soluble in kerosene and other organic 
solvents. Chlordane is available in form 
of emulsifiable concentrates, solutions, 
wettable powders, and dusts. 

STINK BUGs can be controlled by the 
application, per acre, of 10 gal. emulsion 
spray containing 2 lb. chlordane. 

For the complete eradication of ANT 

colonies, apply a 5-percent chlordane dust 
over the mound of their nest; where defi
nite colonies cannot be located, ant infes
tation can be controlled by spraying with 
a mixture containing 4 lb. of 40 percent 
chlordane wettable powder in 100 gal. 
water. 

For the control of the RED HARVESTER 

ANT and the WESTERN HARVESTER ANT 

apply (during warm periods when there is 
little wind) a 5-percent chlordane dust at 
the rate of 8 oz. in -a 4 to 6 in. wide band, 
making a circle 5 to 6 ft. in diameter with 
the center at the nest entrance. The treat
ment has to be repeated if necessary. 

To control GRASSHOPPERS, 1 lb. chlor
dane is required per acre; it has a residual 
action of two to four weeks. 
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To kill the adults of the ALFALFA WEEVIL 

spray 172 to 2 lb. chlordane per acre when 
the spring growth of alfalfa is 1 to 2 in. tall. 

Spraying or dusting infested plants with 
chlordane kills the SPOTTED CUCUMBER 

BEETLE and its larva, the SOUTHERN CORN 

ROOTWORM. The application must be re
peated every two or three weeks. 

Caution: Keep chlordane away from 
eyes, nose, and mouth; wear respirator 
while applying dust; bathe and change 
clothing after dusting. 

Do not dust vegetation that may be 
eaten by man, dairy animals or animals 
being finished for slaughter. 

Antidotes: Wash contaminated areas 
thoroughly with soap and water. Take 1 
tablesp. salt in a glass of warm water to 
induce vomiting and repeat until the vomit 
fluid is clear. Lie down and remain quiet; 
call a doctor.-See also DRY BAIT. 

CHLORINATED HYDROCARBONS 
are often useful as insecticides; e.g., AL

DRIN, BENZENE HEXACHLORIDE (LINDANE), 

CHLORDANE, DDT, DIELDRIN, HEPTACHLOR, 

TOXAPHENE, and related compounds. 
CHLORINE is a suffocating, greenish
yellow gas which is valuable as disinfectant. 
However, this chemical element is essential 
for normal nutrition when consumed in 
form of its inorganic salts, e.g., SODIUM 

CHLORIDE. Organic compounds are widely 
used as modern insecticides; e.g., the 
CHLORINATED HYDROCARBONS. 

CHLORIS. The Chloris spp. are known as 
FINGERGRASSES. C. gayana = RHODES
GRASS. 
CHLOROCHROA. C. sayi 

= SAY STINK BUG. 

CHLOROMYCETIN, or chloramphenicol, 
is an ANTIBIOTIC obtained from the soil 
BACTERIUM Streptomyces venezuelae or pro
duced synthetically. It forms needles or 
plates which are only very slightly soluble 
in water. 
CHLOROPHYLL is a complex nitro
genous substance which occurs (with other 
pigments, such as CAROTENE) in plant 
cells that contain MAGNESIUM and iron 
and are exposed to light. It is green in 
color and responsible for the prevalent 
green hue of the vegetable kingdom. 
Chlorophyll is essential to the formation 
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of starch and other carbohydrates in 
plants. With the help of the energy of the 
sunlight it converts water and carbon 
dioxide of the air into these foodstuffs. 
The conversion process is called photosyn
thesis.-See also VITAMIN A; CLOVER MITES. 
CHLOROPICRIN is a poisonous liquid 
with an intense odor which causes tears 
and headache. It is almost insoluble in 
water. Chloropicrin is a disinfectant and 
insecticide and can be used for sterilizing 
soil infested with PERICONIA ROOT ROT. 
CHLOROSIS is the yellowing or blanch
ing of leaves and other green plant parts 
due to partial failure of CHLOROPHYLL to 
develop.-See also WITCHES'-BROOM. 
CHLOROTIC means: pertaining to CHLO
ROSIS; as the yellow or yellow-striped 
appearance of leaves.-See also NONPARA
SITIC SORGHUM-LEAF DISCOLORATIONS. 
CHLORTETRACYCLINE 

= AUREOMYCIN. 
CHOLESTEROL, or cholesterin, is a 
STEROL which occurs in fish liver oils, and 
such animal products as fat, egg yolk, 
brain, and bile. One of the cholesterol 
derivatives, when irradiated, gives VITA
MIN Da.-See also VITAMIN D. 
CHOLINE, one of the B-COMPLEX VITA
MINS, is a viscid, water-soluble liquid that 
is widely distributed in plant and animal 
cells. It is important in nutrition. 

Because betaine is an oxydation product 
of choline and the animal body can reduce 
betaine, it is possible to replace choline 
with BETAINE HYDROCHLORIDE in the ra
tion.-See also YEAST. 
CHOLINE CHLORIDE forms deliques
cent crystals which are very soluble in 
water. This nutritional factor is often 
used (in place of the liquid CHOLINE) in 
rations and may be expressed as such on 
labels.-See also VITAMINS. 
CHOLINE PANTOTHENATE, which 
forms cyrstals, is used in feed rations.
See also VITAMINS. 
CHOPPED ALFALFA. See ALFALFAS. 
CHOPPED COWPEA HAY. See coWPEA. 
CHOPPED HAY. See HAY. 
CHOPPING ROUGHAGE for the pur
pose of saving animals "work" in mastica
tion and digestion is a waste of money 

CITRUS PRODUCTS 

(for equipment) and of time. Chopping of 
hay or other roughages-like grinding of 
grains or other seeds, or soaking of grains 
(such as oats or com) is advisable whenever 
animals are to be induced to eat more of a 
not too palatable feedstuff by mixing it 
with other feeds; or when very young, sick, 
or old animals are unable to properly chew 
other than prepared feed. 
CHOP SUEY BEAN = MUNGBEAN. 
CHORIZAGROTIS. C. auxiliaris 

= ARMY CUTWORM. 
CHRYSOTHAMNUS. C. nauseosus = 
rubber rabb#brush; C. stenophyllus = SMALL 
RARBITBRUSH.-See also RARBITBRUSH. 
CHUFA SEDGE (Cyperus esculentus) is a 
WEED occurring in the southern parts of 
the United States. Its small tubers are 
low in protein, but when supplemented 
with protein-rich feed and corn (to harden 
the carcass), they may be used success
fully for fattening swine.-See also CY
PERACEAE. 
CICER. C. arietinum = CHICK PEA. 
CICUTA. The Cicuta spp., or WATERHEM
LOCKS, are POISONOUS PLANTS, e.g., • C. 
calijornica = California waterhemlock, C. 
occidentalis = western waterhemlock, C. 
maculata = spotted waterhemlock, and 
C. vagans = tube waterhemlock. 
CINQUEFOIL. See SHRUBBY CINQUEFOIL. 
CIRPHIS. C. unipuncta = ARMYWORM. 
CIRSIUM. C. arvense = CANADA-THISTLE. 
CITRIC ACID forms colorless crystals or 
a white powder and is readily soluble in 
water. This organic acid, which occurs in 
the juices of citrus fruits, is one of the 
officially recognized ANTIOXIDANTs.-See 
also FERMENTATION PRODUCTS. 
CITROVORUM FACTOR, which occurs 
in liver, is related to FOLIC ACID (now 
called pteroylglutamic acid) and acts simi
larly, especially as a growth stimulant and 
preventive of macrocytic anemia in chicks. 
CITRUS. C.limonum = LEMON. 
CITRUS MEAL = DRIED CITRUS PULP. 
CITRUS MOLASSES. See MOLASSES. 
CITRUS PRODUCTS, used as feedstuffs, 
are the officially recognized DRIED CITRUS 
PULP and CITRUS SEED MEAL as well as 
CITRUS PULP and citrus molasses.-See also 
MOLASSES; PLANT BY-PRODUCTS. 



CITRUS PULP 

CITRUS PULP is a term used collectively 
for peel, seeds, and pulp, left in large 
quantities from the canning of citrus 
juices and other CITRUS PRODUCTS. These 
citrus by-products are fed to ruminants 
either fresh, or ensiled, or dried; citrus 
molasses is also a citrus by-product. 

Reference: E.12. 
See also PLANT BY-PRODUCTS; MOLASSES; 

DRIED CITRUS PULP. 
CITRUS SEED MEAL, one of the offi
cially recognized CITRUS PRODUCTS, con
sists principally of the seeds of oranges 
and grapefruits, singly or mixed, from 
which the major portion of the oil has 
been removed; it is composed mostly of 
kernel with such portion of the hull as is 
necessary in the manufacture of citrus seed 
oil. It may contain small amounts of the 
seed of other varieties of citrus, and must 
be designated according to its protein 
content. 

Reference: F.6. 
CLAM SHELLS are very rich in CALCIUM 
(in form of carbonate) and are therefore 
used as calcium supplement in feed rations. 
CLARAGE. See CORN (variety). 
CLARKAN. 

See COMMON WHEAT (winter variety). 
CLARK'S BLACK HULL Blackhult 
wheat. See COMMON WHEAT. 
CLARK•s NO. 40 Clarkan. See 
COMMON WHEAT (variety). 
CLAVATE means: Club shaped.-

See also CLUB WHEAT. 
CLAVISEPS. C. purpurea = ERGOT. 
"CLAY" is a term applied to a group of 
COWPEA varieties. 
CLAYS are hydrated aluminum silicates. 
They consist of very small colloidal min
eral soil particles. Finely ground clay is 
used as diluent in insecticidal dusts.-See 
also BENTONITE; CUBE; DERRIS; CRYOLITE. 
CLEAR-WINGED GRASSHOPPER. 

See GRASSHOPPERS. 
CLEMSON and Clemson Nonshattering, 
which is better known as C.N.S., are 
SOYBEAN varieties. 
CLICK BEETLES are slender, ~ in. long 
BEETLES of brown, gray, or black color. 
They are the adults of the WIREWORMS, 
various species of which feed on potatoes 
as well as cereal and forage crops. 
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CLIMATE is the total long-time charac
teristic weather of a region.-See also 
ARID; HUMID CLIMATE; SUBHUMID CLIMATE; 
SEMIARID. 
CLIMAX is a variety of KOREAN LESPE
DEZA.-See also LESPEDEZAS; ANNUAL LES
PEDEZAS. 
CLINTON. See COMMON WHEAT (variety). 
CLIPPED OAT BY-PRODUCT. 

See OATS. 
CLIPPED OATS. See OATS. 
CLOVER is a name applied not only to 
the TRUE CLOVERS, or Trifol£um spp., but 
also to other LEGUMES and even some 
plants of other groups. Among these so
called clovers, which resemble the true 
clovers in some respects, are AL YCECLOVER; 
SWEETCLOVERS (and their many species 
and varieties); BUR-CLOVERS (including 
Buttonclover); LESPEDEZAs, or bush clovers 
(including Japan clover); WHITE SWEET· 
CLOVER, formerly called Bakhara clover 
(including Hubam clover); and DESMODIUM, 
commonly called tick clover, of which 
FLORIDA REGGARWEED is a species. 

Dangers: Clovers are attacked by FU
SARIUM ROOT ROT j BLUESTEM OF CLOVER j 
CLOVER-SEED CHALCID; CLOVER ROOT RORER; 
LYGUS RUGS j PEA APHID j YELLOW CLOVER 
APHID, and other APHIDS i and STEM NE
MATODE. 

Many of the clovers, if grazed when 
succulent, may cause BLOAT in ruminants. 

See also HAY; STRAW; ALFALFAS; SOY· 
REAN;WHEATS;OATS;RICE;COWPEA;CORN; 
SORGHUMS; REDTOP; SMOOTH RROME; FIELD 
BEANS; VETCHES; TREFOILS; CLOVER DOD
DER; CHILEAN DODDER; PASTURES; PASTURE 
MANAGEMENT; RANGE PLANTS; LEGUME 
BACTERIA. 

Illustrations: See BUR-CLOVERS; RED 
CLOVER; SPOTTED BUR-CLOVER; WHITE 
SWEETCLOVER. 
CLOVER APHID (AnurapMs bakeri) is a 
small green or pink plant louse that may 
become very abundant in CLOVER (espe
cially RED CLOVER and ALSIKE CLOVER) 
blossoms. This APHID secretes a sticky 
honey-dew that lowers the quality of the 
seed and often greatly reduces the yield. 

Control: Probably the best means of 
avoiding loss is to produce seed from the 
second crop. Clip the first crop when the 



95 

infestation becomes heavy, remove the 
hay as quickly as possible, and allqw the 
field to remain without water until the 
plants are dry-about ten days in good 
sandy loam soil. If the sun is hot and the 
ground dry, good control on second crop 
clover is attained. 

Reference: M.27. 
See also YELLOW CLOVER APHID. 

CLOVER DODDER ( Cuscata epithymum), 
one of the DODDERS, is a plant parasite 
showing a decided preference for CWVER 

and ALFALFA. It occurs in parts of the 
West and is found in the East from Maine 
to Pennsylvania. The stems of this species 
are distinctly reddish in color. Clover 
dodder rarely seeds in the United States. 

Reference: H.19. 
CLOVER FAILURE, erroneously called 
clover sickness, may be due to one or more 
causes, such as unfavorable soil conditions, 
poor seed, poor seeding methods, wrong 
seed treatment, attacks by diseases or 
insects, etc.-See also RED CLOVER. 

CLOVER-FLOWER MIDGE (Dasyneura 
leguminicola), also called clover-seed midge, 
is one of the insects that may reduce the 
amount of RED CLOVER seed produced. The 
adult can be easily recognized by its red 
abdomen. Its body length is approximately 
~in. 

Clover-flower midge. (C.7.) 

The female midge deposits eggs on the 
FLORETS; almost immediately after hatch
ing, the larvae penetrate to the developing 
ovaries where they feed until they reach 
maturity. The pink or salmon-colored full-

CLOVER LEAF WEEVIL 

grown larvae drop to the ground from the 
clover head and form cocoons in which 
they pupate. 

Control: Close pasturing, early cut
ting, clipping, and soiling are the best 
farm practices by which this insect pest 
can be controlled. 

References: E.S; C.7. 
CLOVER HAY, in general, is rich in good 
quality proteins; it is particularly indicated 
for feeding to ruminants. It is also rich in 
calcium and contains a fair amount of 
phosphorus, especially if grown on fertile 
soil.-See also HAY GRADING. 

CLOVER-HEAD WEEVIL (Phytonomus 
meles) is approximately the same size as 
the LESSER CLOVER-LEAF WEEVIL but its 
color ranges from dark brown to dark 
gray. Adults of this species are observed 
in greatest numbers during the early part 
of the summer. The larvae are similar to 
those of the lesser clover-leaf weevil and 
both have similar feeding habits. They 
reach a population peak early in the 
summer. 

Reference: E.S. 
See also INSECTS. 

CLOVER LEAFHOPPER (Aceratagallia 
sanguinolenta) is an insect pest which feeds 
preferably on the young leaves of SAF

FLOWER. The insect can be effectively 
controlled with DDT. 

CLOVER LEAF WEEVIL (Hypera 
punctata) is a pest of CWVER and ALFALFA. 

The affected plants have a ragged appear
ance caused by small holes in the leaves 
and by irregular patches eaten from the 
margins. If a careful search is made around 
the base of the plants, the greenish worm
like, or larval, stage of the weevil may be 
found. A crop is rarely entirely lost, but 
often considerable injury may result (espe
cially in backward seasons) before the 
larvae become full grown or are killed by 
an almost universally prevalent FUNGUS 

disease to which they are susceptible. 
The adult weevil varies somewhat in 

size, averaging about ~ in. in length and 
Ys in. in width. It is covered with small 
brown, yellow, and gray scales, which give 
it a mottled appearance, and has a short 
but distinct snout. 



CLOVER MITES 

The eggs are oval, about%; in. long and 
about half as wide. They are yellowish 
when first laid but darken with age and 
finally turn black. The beetles deposit 
their eggs in various places about the host 
plant-in cavities gnawed in fresh stems, 
in hollows of old stems, or on the leaves 
and stems of fresh plants. The .eggs are 
usually laid during the fall of the year, but 
some of the weevils live through the winter 
and may deposit eggs during mild periods 
in the winter or spring. 

Clover leaf weevil and larva in typical curved 
position. (D.20.) 

Most of the eggs hatch in the fall, 
although some remain through the winter. 
The small, green larvae begin feeding at 
once, eating the tender clover leaves and 
continuing their feeding on mild days 
throughout the winter and early spring. 
The full-grown larvae are from % to % 
in. long, usually green but sometimes yel
lowish, with a white or pinkish line down 
the center of the back. 

When it is full-grown the larva spins an 
oval cocoon. After about eleven days the 
adult beetle emerges from the cocoon, 
feeds for a short period, and then becomes 
inactive for much of the summer. 

Control: A disease caused by the fungus 
Empusa sphaerosperma usually keeps the 
clover leaf weevil from becoming a serious 
pest on clover and alfalfa. This fungus is 
well distributed over the clover- and 
alfalfa-growing regions of the United 
States. Widespread epidemics of this dis
ease occur during periods of high humidity. 

Good control has also been obtained by 
treating the crop with a spray containing 
LEAD ARSENATE. 

Reference: L.3. 
See also TRUE CLOVERS; WHITE CLOVER; 

RED CLOVER; LESSER CLOVER-LEAF WEEVIL. 
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CLOVER MITES (Bryobia praetiosa) and 
the other clover MITES, are exceedingly 
small animals, which belong to the SPIDER 

(and not to the INSECT) group. They occur 
commonly in clover fields and can be 
observed during the entire growing season 
but are generally most common during 
July and August. Heavy infestations may 
be noted on dry locations. 

Clover plants injured by mites are usu
ally stunted; the leaves are discolored and 
often distorted. The mites are able to 
pierce the leaf tissues and destroy CHLORO

PHYLL. Mite colonies surrounded by webby 
material can be observed easily on the 
under-surface of infested leaves. 

Large mite populations can seriously re
duce the hay yield. 

Reference: E.S. 
CLOVER PASTURE may cause BLOAT in 
ruminants; there is less danger from bloat 
with mixed clover-grass PASTURES and 
from RED CLOVER pastures.-See also 
PASTURE PLANTS; PASTURE MANAGEMENT. 

CLOVER ROOT-BORER (Hylastinus 
obscurus), one of the most injurious of 

- CLOVER pests, is one of the principal factors 
limiting the life of a RED CLOVER stand 
after the first crop year. 

The eggs of this INSECT are deposited in 
grooves on the surface of roots or in the 
walls of galleries made by the female insect. 
After hatching, the larva begins feeding 
and forms tunnels in the roots. Several 
larvae are generally present in the taproot; 
these make numerous tunnels and usually 
kill the plant. 

A ROOT ROT caused by species of Fusart"um 
is generally associated with the root-borer 
injury. The clover root must be mechan
ically injured before the FUSARIUM ROOT 

ROT fungus can enter the plant. 
Reference: E.S. 
See a/so ALSIKE CLOVER. 

CLOVER ROOT CURCULIOS. Si
tona hispidula and S . flavescens are two 
species of a common INSECT pest. 

Adult curculios, which belong to the 
BEETLES, cause relatively little damage 
as they usually feed on the leaf margin. 
They are not common until later in the 
summer, when they often can be observed 
feeding on the plants. It is in the larval 
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stage that this insect is most destructive. 
The young larvae eat the small tender roots 
and later attack the larger roots. Large 
cavities are excavated along the main 
roots. Taproots of RED CLOVER or ALFALFAS 

may show numerous scars indicating pre
vious injuries that have healed over. The 
insect winters in both the adult and egg 
stages. 

Several species of Fusarium have been 
isolated from wilted plants showing in
juries on the root caused by the curculios. 
This would indicate that the injuries 
caused by the clover root curculios also 
facilitate entry of FUSARIUM ROOT ROT 
organisms. 

References: E.S; G.6. 
CLOVER RUST of the CLOVERS is 
caused by different varieties of the FUNGUS 

Uromyces tr~folii. The rusts usually are not 
spread over entire fields but appear in 
patches, which may be seriously reduced 
in forage quantity by loss of leaves and 
stems. First crops are seldom heavily in
fested with rust. If a second crop is threat
ened, it should be harvested early to avoid 
continuous loss (which usually is not too 
great). 

Reference: T.l. 
See also TRUE CLOVERS; WHITE CLOVER; 

RED CLOVER; ALSIKE CLOVER; SUBCLOVER. 

CLOVER-SEED CHALCID (Bruchopha
gus funebris) is one of the worst of the 
CLOVER (especially RED CLOVER and CRIM
SON CLOVER) and ALFALFA pests. Most of 
the chalcids parasitize other INSECTS, but 
this species feeds on clover or alfalfa seed 
and may reduce the seed crops of these 
plants materially. 

All stages of development of this insect 
are completed within the infested seed. 
The adult deposits a single, minute egg 
into the soft developing seed. The egg 
hatches in from three to twelve days, de
depending upon the temperature at the 
time the development is taking place. 
Under average temperature conditions the 
larvae begin their feeding a day or two 
after hatching. These larvae are white, 
quite plump and footless. They continue 
feeding within the tender growing seed 
until nothing remains but the thin outer 
shells. When the larvae have completed 

CLOVER-SEED CHALCID 

their development, they transform to the 
pupal stage, and after resting for a period 
of from five to forty days, the insects 
emerge as winged adults. When the tem
perature has fallen, due to the approaching 
fall, the larvae may remain for an indefinite 
period within the hollowed-out seed until 
both-temperature and moisture-are 
favorable for their changing to the pupal 
stage. 

Clover-seed chalcid. Adult, larva, and pupa. 
(W.11.) 

The adult chalcid emerges from the 
pupal stage as a small, black insect not 
quite ~ in. in length and resembles a tiny 
wasp. It is then ready for feeding, mating, 
and egg-laying in other susceptible seeds, 
thus continuing the destruction indef
initely. 

In southern Arizona as many as six 



CLOVER-SEED MIDGE 

generations of this insect have been re
ported, while in the colder northern areas 
there are only one or two, possibly three 
generations, during the season. 

Control: The chalcid larvae in many 
cases are destroyed by one of ten kinds of 
insects of about the same size as the 
chalcid itself. These little insects lay their 
eggs within the seeds already infested with 
the chalcid larvae, and the parasitic larvae 
entirely consume the developing seed pest. 

Much loose seed and many seed pods 
containing chalcid larvae fall to the ground 
during the process of harvesting, and these 
overwintering forms give rise to the follow
ing year's infestation. The larvae in these 
seeds can readily be destroyed by thor
oughly cultivating the field during the fall 
and winter. The covering of the seed and 
the exposure to moisture cause the infested 
seed to mold and decay, thus destroying 
the hibernating larvae. When this cultiva
tion is completed, all remaining areas 
should be cleaned up and burned over. The 
cleaning of fence rows and other waste 
places should be continued throughout the 
season. A good method and one which not 
only destroys chalcid but also saves much 
time and labor (besides killing weed seeds 
and other insect pests) is the practice of 
fencing all ditches and ditch banks and 
then destroying uncut alfalfa or clover by 
pasturing with either sheep or cattle. 

In alfalfa-seed growing districts one 
may often see alfalfa straw stacks. Before 
the weather is warm enough to allow the 
chalcids to emerge, all the screenings 
around these stacks should be cleaned up 
so thoroughly that no sign can be found 
of even the location of last year's threshing 
operations. 

In many localities the chalcids develop 
an entire generation in the seeds of BUR· 

CLOVER before seed-pods have started to 
develop on alfalfa in the fields. Under 
such conditions all bur-clover should be 
destroyed before its seed pods complete 
their development. Frequently a rancher 
may discover that a field is severely in
fested and may attempt to save a portion 
of the forage value of the crop by pas
turing the field. This should not be done, 
because it results in scattering the infested 
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seed and seed pods by the animals in the 
field; instead, the crop should be har
vested for hay and well stacked, so that 
the sweating process will kill a great 
majority of the chalcids that are still 
within the seed. 

In sowing alfalfa or clover, it is impor
tant to use only the best recleaned seed. 

References: E.S; W.ll. 
CLOVER-SEED MIDGE 

= CLOVER-FLOWER MIDGE. 

CLOVER SEED SCREENINGS have a 
satisfactory feeding value; when finely 
ground they may be used together with 
other concentrates in livestock rations. 
CLOVER SICKNESS = CLOVER FAILURE. 

-See also RED CLOVER. 

CLOVER SILAGE. 
See SILAGE CROPS; SILAGE. 

CLOVER STRAW is lower in digestible 
nutrients than clover hay, especially if it 
does not contain the protein-rich leaves. 
It should be fed together with good hay or 
silage to ruminants rather than to horses. 
CLOVER TYCHIUS (Tychius picirostris) 
is a pinhead-sized gray weevil which can 
be collected from RED CLOVER flower heads 
at any time during the blooming season. 

The larvae are difficult to recover from 
flower heads. Since they feed on the de
veloping pod and ovary, the flower must 
be dissected to determine if the larvae are 
present. 

Adults are found on the flower heads 
from the time they emerge from the sheath 
until the heads are approaching a brown 
condition after blooming. 

Both the adult and the larvae damage 
the seed. 

Reference: E.S. 
See also INSECTS. 

CLOVER WORM. 
See GREEN CLOVERWORM. 

CLUBHEAD is a forage SORGHUM. 

CLUB KAFIR is one of the grain soR
GHUMS. 

CLUB MARIOUT. 
See SIX-ROWED BARLEY (spring variety). 

CLUB WHEAT (Triticum compactum), or 
dwarf wheat, is one of the WHEAT species 
grown in the United States. The plants 
may be of either winter or spring habit 
and vary widely in height. The stems are 



99 

stiff and strong. The SPIKES usually are 
awnless but may be awned. The kernels 
are small and laterally compressed 
("pinched"), because of crowding in the 
compact spikes. Most club wheat kernels 
have a small, short brush, and a narrow, 
very shallow crease. The grain may be 
either white or red and is used largely for 
cake and pastry flours. 

NoTE: The varieties of wheat grown 
in the eastern part of the United 
States and often referred to as "club," 
because of having clavate spikes, do 
not belong to this species but are 
COMMON WHEATS. 

Varieties: Utac is a spring variety with 
awned spikes; it is grown in Utah. 

Among the more important varieties 
with awnleted spikes are the following: 
Alicel (has winter habit and is very sus
ceptible to BLUNT); Big Club 43 (has 
spring habit and is resistant to HESSIAN 
FLY and some races of BUNT and STEM 
RUST; grown in California and Utah); 
Elgin (similar to Alice! and replacing it; 
has winter habit and is grown in Oregon, 
Washington, and Idaho); Hybrid 128 (has 
winter habit and is very susceptible to 
BUNT); Hymar (very similar to Hybrid 
128, but resistant to several races of BUNT; 
it is grown in Washington, Idaho, Mon
tana, and Oregon); and Jenkin (has spring 
habit). 

Of local interest are such awnleted 
varieties as Albit (resistant to some BUNT 
races); Elmar (practically identical with 
Elgin in plant characters, but more re
sistant to BUNT races); and Paso 48 (has 
spring habit and is resistant to several 
races of BUNT and STEM RUST and to the 
HESSIAN FLY; grown in California and 
Utah). 

Reference: B.15. 
CLUPEA. C. pilchardus = SARDINE. 
CLUSTER CLOVER (Trifolium glomera
tum), locally known as McNeill clO'IJer (be
cause the plant experiments were carried 
out at McNeill, Miss.) is recommended for 
use on sandy soils. 

This TRUE CLOVER is of local importance 
in the longleaf pine area of southern Mis
sissippi and on similar soils in adjoining 
states. It is an annual, the seed of which 

CLUSTER CLOVER 

germinates in the fall. The plant lives 
over winter and grows rapidly the following 
spring. It is somewhat similar to HOP 
CLOVER. The leaves are small and broad 
and the pale-lavender to rose bloom is 
very inconspicuous, being borne on a small, 
round seed head. The plant has no main 
stem, but branches just above the ground 
and rebranches to form a great number of 
very fine stems. When the stand is thin, 
single plants spread out flat on the ground 
to form a circle which may be more than 
2 ft. in diameter. In thick broadcast 
stands, the erect plant reaches a height of 
12 to 15 in. and the branches interlace to 
form a dense mat. 

Cluster clover is relished by cattle, sheep, 
and hogs, both as pasturage and as hay, 
but its chief use appears to be for grazing, 
since it gives very early pasturage, lasting 
until June when LESPEDEZA is ready to 
graze. When grazed, the stems lie close to 
the ground and produce seed, which, be
cause it is very small, will sift through the 
closest grass turf and maintain a stand in
definitely. If manure chips in the pasture 
are chopped up with a hoe and a small 
pinch of seed dropped in each one, a good 
start of cluster clover may be obtained. 
In the South the plant will provide grazing 
from late February until June. 

On the best crop land, cluster clover will 
give a satisfactory yield of early hay. 
Small plots have yielded 2.7 tons of field
cured hay per acre. For hay the clover 
should be cut just after it has come into 
bloom, though it will not reseed the land 
under such conditions. 

It appears that a stand of cluster clover 
can be maintained indefinitely when fol
lowed by late crops of CORN, SORGHUMS, 
SOYBEANS, or COWPEAS. From small, un
fertilized plots on good land that has been 
manured in previous years, a green weight 
yield of 15.8 tons per acre has been ob
tained in May when the plants were in 
bloom. 

This clover is either immune or highly 
resistant to the ROOT KNOT NEMATODE and 
the POWDERY MILDEW which are serious 
pests on many other LEGUMES. 

Reference: G.2. 
See also INOCULATION. 
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C.N.S., short for Clemson Nonshattering, 
is a SOYBEAN variety. 
COAGULATION VITAMIN 

= VITAMIN K. 
COAL OIL BRUSH LITTLELEAF 
HORSEBRUSH.-See also HORSEBRUSHES. 
COAL TAR is a thick liquid obtained 
(besides gas and coke) in the distillation 
of coal. It is used for making TAR BARRIERS 
which serve as protection against migrating 
CHINCH BUGS. 
COAL-TAR ACIDS are produced by 
distillation of COAL TAR as fractions yielding 
at high temperatures; one of these fractions 
is CRESYLIC ACID. 
COAL-TAR CREOSOTE, also called 
creosote oil or creosote, is distilled from COAL 
TAR. This fraction forms a yellow to brown 
liquid of varying viscosity, depending on 
contents of phenol and other COAL-TAR 
ACIDS. It is used for the preparation of the 
CREOSOTE BARRIERS, i.e., the dirt-ridge 
creosote barrier and the creosote-treated 
paper-fence barrier which are recommended 
for the destruction of CHINCH BUGS. For 
making barriers, the light creosotes-par
ticularly the grade T T-W-556A-are pre
ferred to heavy oils. 

Caution: Coal-tar creosote and its 
fumes have a caustic effect on the skin. 
Coating the hands and face with petro
latum or cup grease helps to prevent 
creosote burns. 
COASTAL BERMUDA. 

See BERMUDA-GRASS (variety). 
COAST BARLEY. 

See SIX-ROWED BARLEY (variety). 
COB is the woody AXIS of CORN to which 
the seeds are attached. 
COBALT is an important TRACE ELEMENT; 
to prevent or treat cobalt deficiency, vari
ous cobalt salts are used.-See also 
VITAMIN B12· 
COBALT ACETATE, or cobaltous acetate, 
forms red crystals which are water-soluble. 
It contains 25 percent elemental COBALT 
and is used in MINERAL FEEDS. 
COBALT CARBONATE, or cobaltous car
bonate, a rose-colored powder containing 
49.5 percent elemental COBALT, is insoluble 
in water.-See also MINERAL FEEDS. 
COBALT CHLORIDE, or cobaltous chlo
ride, available in form of dark-red crystals 
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of 24.7 percent COBALT content, is soluble 
in water. It is one of the officially recog
nized cobalt salts used in MINERAL FEEDS. 
COBALT SULFATE, or cobaltous sulfate, 
forming red crystals, is water-soluble; it 
contains not quite 21 percent elemental 
COBALT and is widely used in the treatment 
of cobalt deficiency of ruminants.-See also 
MINERAL FEEDS. 
COB MEAL. Corn-and-cob meal = ear 
corn chop.-See also CORN; SWEETCLOVER. 
COCCUS (plural: cocci) is a BACTERIUM 
having round or ovoid form. 
COCK is a small conical pile of hay. 

To cock means: to put into cocks. 
COCKLEBUR (X anthium echinatum) is a 
POISONOUS PLANT containing a GLUCOSIDE 
which is dangerous to pigs and cattle. 
Toxic effects may show up within a few 
minutes if the animals eat the green plants 
(particularly the first leaves of seedlings) 
at the rate of 12 oz. per 100 lb. body 
weight. Symptoms of poisoning are pros
tration and inflamed stomach. 
COCKSFOOT = ORCHARDGRASS. 
COCOA MEAL is obtained as a by
product when extracted cocoa beans are 
manufactured into cocoa in the chocolate 
industry. It is used as a feed ingredient, 
but its digestibility and value for feeding 
purposes are low.-See also cocoA TREE. 
COCOA SHELLS have an agreeable 
chocolate flavor and are sometimes used 
as feed ingredient; they form the thin 
covering of cocoa beans and must be ground 
before they can be mixed with feed.-See 
also COCOA TREE. 
COCOA TREE (Theobroma cacao), or 
cacao tree, is an evergreen which grows 25 
ft. high. It is cultivated in Central and 
South America. The large seeds, called 
cocoa beans, are obtained in seed pods up 
to 1 ft. long; they are used in the manu
facture of cocoa butter, cocoa, and choco
late, and give such by-products as cocoA 
MEAL and COCOA SHELLS. 
COCONUT OIL MEAL, or copra oil meal, 
is the ground residue obtained after the 
extraction of part of the oil from the dried 
meat of the coconut. It must be designated 
and sold according to its protein content. 

This officially recognized OILSEED MEAL 
-largely an imported by-product obtained 
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in the manufacture of oil from the fruit of 
the COCONUT PALM-is :extensively used in 
feeding dairy cattle and, to a lesser extent, 
of beef cattle and lambs. 

References: F.6; E.12. 
See also COCONUT PALM. 

Cocklebur. Leaf, fruiting branch, and two 
seedlings. (W.36.) 

COCONUT PALM (Cocos mucifera) is a 
tree whose fruit is known as coconut. The 
dried meat of the nut is called copra. From 
the latter, coconut oil is produced and, as a 
by-product, COCONUT OIL MEAL. 
COCOS. C. mucijera = COCONUT PALM. 

COLLETOTRICHUM STALK ROT 

COD LIVER OIL. 
See VITAMINS; HAY GRADING. 

COD LIVER OIL MEAL, the residu-e of 
the cod livers obtained in the manufacture 
of cod liver oil, is rich in protein, fat, and 
VITAMIN D. It is occasionally used in 
poultry mashes. 
COD LIVER OIL WITH ADDED VITA

MIN A AND D CONCENTRATES. 
See VITAMINS. 

CODY OAT. See COMMON OAT (variety). 
CODY SORGHUM is one of the grain 
SORGHUMS. 
COEFFICIENT OF DIGESTIBILITY. 

See DIGESTIBILITY. 
COELOMIC means: relating to coeloma, 
or coelom, i.e., the body cavity of fish.
See also MARINE PRODUCTS. 
COENZYMES are produced by living 
cells and are necessary for certain ENZYME 
actions.-See also VITAMINS. 
COES and Highland Improved Goes are 
intermediate-type grain SORGHUMS. 
COKER'S VICTORGRAIN. 

See RED OAT (variety). 
COLBY, a milo variety, is one of the 
grain SORGHUMS. 
COLIAS. C. philodice eurytheme 

= ALFALFA CATERPILLAR. 
COLLAGEN is a protein substance closely 
related to GELATIN; it is present in con
nective tissues, bones, and cartilages. 
COLLETOTRICHUM. Some species of 
the FUNGUS Colletotrichum attack many 
different hosts, whereas others are selec
tive. C. villosum causes VETCH ANTHRAC
NOSE j C. pisi, PEA ANTHRACNOSE j C. 
graminicola, ANTHRACNOSE OF GRASS and 
COLLETOTRICHUM STALK ROTj C. jalcatum 
is the cause of red rot, a term which should 
be restricted to SUGARCANE STALK ROT. 
C. trijolii causes SOUTHERN ANTHRACNOSE; 
C. crotalariae is the cause of CROTALARIA 
ANTHRACNOSE, but there is a strong pos
sibility that more than one species of this 
fungus can attack crotalaria.-See also 
GLOMERELLA. 
COLLETOTRICHUM STALK ROT is 
caused by Colletotrichum graminicola, the 
same FUNGUS that causes ANTHRACNOSE OF 
GRASS, occurring on leaves of the sor
ghums. This condition is also called red rot 
but since true red rot is caused by another 
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fungus, C. falcatum, which infects sugar
cane and not the sorghums, this term 
should be restricted to the SUGARCANE 

STALK ROT. 

Colletotrichum stalk rot affects broom
corn in Illinois and in other states, and 
other sorghums in many areas of the South, 
especially where sorgos are grown inten
sively for sirup production. The STALK ROT 

phase of the disease is usually preceded by 
the anthracnose stage. 

The fungus apparently enters the stalk 
directly through the rind and spreads 
rapidly in the interior of the stalk. This 
results in poor development of heads and 
seeds of sorghum plants. In diseased 
broomcorn plants the brush is dead and of 
very poor quality. 

The lesions that form on the outside of 
diseased stalks usually have reddish to 
purplish margins and whitish centers, al
though the colors vary somewhat with 
different varieties. The fruiting bodies of 
the fungus are in the whitish centers of the 
lesions. Under moist conditions they pro
duce spores in abundance. 

When infected stalks are split, the pith 
is found to be red or purplish red in most 
varieties. In Leoti and some of its deriva
tives, however, the pith is yellowish or 
orange. 

Control: Clean culture, rotation, and 
the use of resistant varieties are recom
mended as control measures. Atlas and 
Planter are practically the only commercial 
varieties of sorgos known to be resistant. 
Most of the varieties planted for sirup al
most completely escape serious losses when 
harvested early, or when the heads are in 
the soft-dough stage; however, in the more 
susceptible varieties, such as the Honey 
sorgo, the stalk rot may be destructive 
even when they are harvested early. 

Among the grain sorghums, hegari, 
Western Blackhull kafir, Club kafir, and 
Early Kalo are resistant to colletotrichum 
stalk rot. 

Reference: L.1. 
COLLIER SORGO, and its selection, 
Kansas Collier 704-D, are forage SORGHUMS. 

COLLOID is a state of subdivision of 
matter which consists of single large 
MOLECULES (such as proteins) or of ag-
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gregations of smaller molecules; e.g., gela
tin, glue, starch, or colloidal clay. 
COLLOIDAL means: pertaining to 
COLLOID. 

The colloidal systems include suspensions 
(solid, finely ·distributed in liquid) and 
emulsions (liquids distributed in liquids, 
e.g., milk). 
"COLLOIDAL PHOSPHATE"= SOFT 

PHOSPHATE WITH COLLOIDAL CLAY. 

COLMAN SORGO-erroneously called 
Red Orange-is one of the forage SORGHUMS. 

COLON. See DIGESTIVE TRACT. 

COLONIAL BENT (Agrostis tenuis), or 
colonial bentgrass, also called Rhode Island 
bent, does not creep as extensively as the 
other fine bentgrasses do; like all of them, 
it has been found well adapted for putting 
greens and lawn mixtures in much of the 
northern half of the United States. 

Fields of colonial bent are grazed after 
seed harvest in seed-producing areas of the 
Northwest. 

Dangers: Colonial bent is often affected 
by BROWN PATCH, a fungus disease. 

Reference: H.1. 
See also BENTGRASSES; GRASSES. 

COLOR is a term used loosely to indicate 
material substances (such as inorganic pig
ments or organic dyes), rather than their 
appearance. 

The use of artificial colors in feedstuffs 
is disapproved; however, FDC CERTIFIED 

DYES may be used to indicate the distribu
tion of valuable ingredients, or to increase 
or aid in proper intake of a feedstuff. But 
dyes shall not be used to enhance the 
natural color of a feed or feed ingredient, 
and thereby conceal inferiority. 

Reference: F.6. 
See also FDC. 

COLORADO 37. 
See COMMON OAT (variety). 

COLORADO 152 is a CORN hybrid. 
COLORADO BARBERRY. 

See BARBERRY BUSHES. 
COLORADO BLUESTEM 

= WESTERN WHEATGRASS. 

COLORADO RUBBERWEED. See RUB· 

BERWEEDS; ACTINEA; POISONOUS PLANTS. 

COLOSTRUM is the first, thicker milk 
secreted soon after parturition. It is rich in 
VITAMINS and is important for the new-
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born since it gives the animal some re
sistance to bacterial and other diseases.
See also CATTLE RATIONS. 
COLSESS. 

See SIX-ROWED BARLEY (variety). 
COLT RATIONS. 

See HORSE AND MULE RATIONS. 
COLUMBIA OAT. 

See RED OAT (variety). 
COLUMELLA is a long, dark, pointed 
structure left in the place of a GALL after 
its spores have been blown away.-See 
also LOOSE KERNEL SMUT OF SORGHUM. 
COLUSA. See RICE (variety). 
COLZA OIL. See RAPE. 
COLZA OIL MEAL = RAPESEED MEAL. 
COMANCHE. 

See COMMON WHEAT (variety). 
COMBINE is a machine that combines 
harvesting and threshing into a single 
operation. 
COMBINE-7078 is one of the inter
mediate-type grain SORGHUMS. 
COMBINE BONITA is a hegari variety 
which belongs to the grain SORGHUMS. 
COMBINE HEGARI = Early hegari. -

See also SORGHUMS. 
COMBINE KAFIR-60 is one of the grain 
SORGHUMS. 
COMBINE-TYPE GRAIN SOR-

GHUMS, or combine sorghums, are dwarf 
and double dwarf varieties that can be har
vested with the ordinary grain combine by 
elevating the cutting bar to the highest 
position. These SORGHUM varieties do not 
exceed a height of 48 to 56 in.; the best 
range is from 40 to 46 in., and true double 
dwarfs usually range from 30 to 36 in. 
Combine sorghums are, e.g., Bonita, Cap
rock, Combine-7078, Combine kafir-60, Com
bine Waxy kafir, Double Dwarf Yellow 
Sooner, Dwarf Feterita, Dwarf White Durra, 
Early hegari, Martin, Midland, Plains
man milo, Quadroon, and Redbine-60. 

Reference: W.2. 
COMBINE WAXY KAFIR is one of the 
grain SORGHUMS. 

COMBINE WHITE KAFIR OKLA. 
44-14 = Dwarf kafir 44-14. See SOR

GHUMS. 
COMFREY. See PRICKLEY-COMFREY. 
COMMERCIAL FERTILIZERS. 

See FERTILIZERS. 

COMMERCIAL MIXED FEEDS 

COMMERCIAL MIXED FEEDS, or 
formula feeds, are mixtures of processed 
grains (e.g., ground, rolled, flaked, 
cracked) and of various by-products from 
milling, distilling, edible oil production, 
and fat rendering operations; they are 
properly fortified with VITAMINS and 
MINERALS and designed to perform a 
specified job. They may contai.n added 
DRUGS, MOLD INHIBITORS, or conditioning 
agents. 

The formula feeds may be classed on the 
basis of the use for which they are in tended, 
the species to which they are to be fed, or 
their physical state. 

Protein supplements usually include feeds 
which contain at least 20 percent crude 
PROTEIN and were formulated primarily for 
supplementing farm grains. Many of the 
protein supplements are also excellent 
sources of minerals and vitamins and some
times contain added amounts of these sub
stances. There is a tendency to call these 
feeds "supplements," but the word protein 
must be retained because of registration 
procedures. 

Mineral supplements, or mineral mix
tures, usually contain several of the more 
important minerals and may contain a 
complete mixture of TRACE ELEMENTS. 

Vitamin supplements include feeds which 
have been prepared to contain high 
amounts of vitamins; alfalfa meals are 
sometimes sold on the basis of their 
CAROTENE content. 

Complete feeds are those which have been 
formulated to meet all of the NUTRIENT 
requirements of the animal. Examples of 
complete feeds are a 15 percent laying 
mash or a dog food. When farmers buy the 
complete feed, they should be cautioned 
against diluting it with farm-grown grains 
and thereby reducing the protein, mineral 
and vitamin levels enough to lower the 
performance of the animal. 

More than half of all the commercial 
feeds sold in the United States are fed to 
poultry. Many of the poultry feeds will 
contain 25 or 30 separate ingredients, as
sembled from many areas, which are 
blended to produce the very high per
formance levels demanded by the poultry 
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industry, especially in the sections pro
ducing market birds. 

Dairy cattle in this country consume 
the second largest amount of commercial 
feed. Most of this feed is 14, 16, or 18 
percent dairy feed, intended for feeding 
with farm ROUGHAGES. There are a number 
of excellent dairy feeds available but in 
this highly competitive area of the feed 
trade some feeds are bagged rather with 
the idea of underselling the competitor 
than with the idea of providing what the 
dairy cow needs. 

About 10 percent of the total feed is 
used by swine. Most of this is in the form 
of protein supplements which are used to 
balance farm grains. There is an increasing 
volume of specialty feeds such as pre
starter and creep feeds and feeds for 
pregnant sows. 

Something over 5 percent of the total 
feed sold is beef cattle and sheep feed, with 
sheep accounting for only a very small 
percentage of the total. Most of the beef 
cattle feed is in the form of protein supple
ments. The introduction of STEROID hor
mone-like materials in beef supplements 
will probably continue to increase the 
supply of commercial feed for beef cattle. 

Miscellaneous feeds account for about 5 
percent of the total product. These feeds 
include horse and mule feeds, pet feeds, and 
fur and game animal feeds. In some areas, 
however, they make up a considerable 
volume. 

Most mixed feeds were originally sold 
as MASHES. More recently feeds in other 
physical forms have become popular. One 
widely used process is pelleting. The mash 
mixture is put through a high pressure 
pelleter which in the presence of suitable 
binding agents (which may have nutrient 
value) and heat causes the formation of a 
PELLET. Some manufacturers break the 
pellets down to form crumbles. There is 
also demand for feeds which are prepared 
from coarse grains or flaked products 
which result in a very coarse-textured 
feed. These are chiefly sold to dairy men. 

The sale of commercial feed is regulated 
by the states. Interested parties should 
consult their State Department of Agri-
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culture for details regarding registration, 
labeling, and sale of feed.-See also LABEL; 

TAG; F.D.A. 

(COMMERCIAL) TURKESTAN AL-
FALFA. See ALFALFAS (variety). 

COMMON ALFALFAS, also called 
purple alfalfas and (in Europe) lucernes, are 
often distinguished by the name of the 
state where they were grown for many 
years: e.g., Kansas Common, Montana 
Common, or Dakota Common, which are 
Northern Commons, and Arizona Common, 
Oklahoma Common, or other Southern 
Commons. Among the newer varieties are 
Buffalo, California Common 49, Caliverde, 
and Williamsburg.-See also ALFALFAS. 

COMMON BAHIAGRASS 
= BAHIAGRASS. 

COMMON BEAN (Phaseolus vulgaris) is 
one of the FIELD BEANS. Its more than 50 
varieties are either of the bushy or trailing 
type; they include Navy bean (also known 
as White Pea), Pinto, Great Northern, and 
Red Kidney. 
COMMON BICOLOR 

= BICOLOR LESPEDEZA. 

COMMON BUCKWHEAT (Fagopyrum 
esculentum) is the most important BUCK
WHEAT species found in the United States. 
It is highly self-sterile and must be cross
pollinated to effect fertilization. Bees and 
other insects distribute the pollen. Hy
brids thus occur in the mixture and the 
following crops are of an intermediate 
type with characteristics of both parents. 

Varieties: Japanese buckwheat is prob
ably the most extensively grown and 
widely adapted type. The seed is brown to 
dark-brown in color and usually large in 
size. In cross section it is nearly triangular. 
The plants are tall, have large leaves and 
coarse stems, and are inclined to lodge. 

Silverhull usually is distinguished from 
Japanese buckwheat by its smaller, glossy, 
silvery-gray seeds. The seed is more nearly 
round than triangular in cross section. The 
plants are smaller than those of the 
1 apanese, the stems not so coarse, and the 
leaves smaller. The stems of Silverhull 
show a tendency to be more reddened at 
maturity than those of Japanese. 

Common Gray is very similar to Silver
hull but has smaller seeds. 
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NOTE: "Common bucku•heat" is a term 
often applied to mechanical and hy
brid mixtures of Japanese and Silver
hull. 

Reference: Q.l. 
COMMON BUNT, or stinking smut, is 
caused by two Tilletia spp., namely T. 
caries and T. foetida. The FUNGUS species 
T. carles also causes the related DWARF 
BUNT. Losses from this wheat disease are 
of two kinds-field losses, due to reduction 
in yield; and market losses, due to the 
lower price paid for smutty wheat because 
of its discoloration and foul odor. Occa
sional smut explosions, which may occur 
during threshing or while handling smutty 
seed in elevators, also cause losses. 

Common bunt stunts plants a few 
inches to as much as half the height of 
healthy plants, depending upon which of 
the two fungi is involved. Symptoms of 
the disease usually are not apparent until 
heading time. At the time of emergence 
from the boot, smutted wheat heads are 
bluish-green (as compared to the yellowish
green color of healthy heads) and contain 
smutted kernels, or "smut balls," in place 
of normal kernels. Each smut ball contains 
a mass of sooty, black powder, the in
dividual particles of which are the spores 
that perpetuate the smut fungus. Soil
borne spores of common bunt remain in
fective only in areas like the Pacific North
west where the soil remains dry from 
threshing until after seeding. It is advisable 
to sow winter wheat late in order to avoid 
common bunt infection. 

The smut has a distinctive fishy odor. 
Infection by common bunt is favored by 

soils rich in humus, and it is inhibited 
somewhat in heavy clay, peat, and highly 
acid soils. Potassium and phosphate fer
tilizers seem to stimulate BUNT infection, 
while lime, nitrogen fertilizers, superphos
phate, and calcium cyanamide repress it. 
These factors may account for the differ
ence in infection seen at times in different 
fields of wheat that is grown from the 
same lot of seed. 

Control: The most effective methods 
of controlling common bunt are (1) the use 
of smut-free seed or of well-cleaned and 
CERESAN M-treated seed from which the 
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smut balls have been separated and (2) 
the use of varieties immune from or highly 
resistant to the disease. 

Reference: L.lO. 
See also SEED TREATMENT. 

COMMON CHOKECHERRY. 
See WILDCHERRY; POISONOUS PLANTS. 

COMMON DODDER (Cuscata gro
novii), one of the DODDERS, resembles the 
FIELD DODDER in its indifference to the 
plants which it may attack. 

Reference: H.19. 
COMMON EMMER = VERNAL. -

See also EMMER. 
COMMON FOXTAIL MILLET. 

See FOXTAIL MILLET (variety). 
COMMON GRAY BUCKWHEAT. 

See COMMON BUCKWHEAT (variety). 
COMMON LEAF SPOT, one of the best 
known of the foliage diseases of ALFALFA, 
is caused by the FUNGUS Pseudopeziza 
medicaginis. 

Spots produced on the hosts are round 
and 3 to 4 mm. C.Ys to Ys in.) in diameter 
when fully developed. The edge of ,the 
spot is toothed, a feature that distinguishes 
it from all other leaf spots. At the center 
of the spot is a tiny structure, which is 
flesh-colored when it is open under moist 
conditions and from which great numbers 
of spores are discharged. The airborne 
fungus is soon found on alfalfa no matter 
how far away from old fields. 

The fungus is rarely abundant in early 
spring in northern regions and depends on 
moisture for development and spread. The 
injury caused by spots is local, but the 
spots, when they are abundant, cause 
yellowing of foliage and dropping of 
leaflets. Only a few individuals in common 
alfalfa varieties are highly resistant. The 
only variety in which resistance has been 
reported to be incorporated is CALIVERDI. 

Spots rarely become abundant enough 
in old leaves to cause much loss of foliage. 

Reference: J .3. 
COMMON LESPEDEZA (Lespedeza stri
ata), often called Japan clover or "Jap 
clover," has spread widely throughout the 
South of the United States. This ANNUAL 
LESPEDEZA species is prostrate. For this 
reason it is able to persist with GRASSES in 
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closely grazed permanent pastures better 
than the more upright-growing lespedeza 
species. 

Common lespedeza. (M.3.) 

Varieties: Two improved varieties of 
the unimproved common lespedeza are of 
importance : 

1. Kobe: This is one of the improved 
LEGUMES for southern pastures; its large 
growth assures increased yields of hay, 
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and its late maturity provides nutritious 
feed at a time of scarcity. Kobe grows 
more upright than unimproved common 
lespedeza, but not as upright as Tennessee 
76. Kobe is considered superior to Ten
nessee 76 and to unimproved common 
lespedeza for general use under cultivation. 

In temporary pastures or in pastures 
used in rotation Kobe is decidedly superior 
to unimproved common lespedeza. It fits 
well into a rotation with small grain, and 
such a rotation provides a continuous 
ground cover that prevents leaching of 
plant food and reduces loss of soil by ero
sion. Such a rotation also fits in well with 
livestock production. 

A SMALL GRAIN crop and lespedeza may 
be used in rotation with COTTON, CORN, 

PEANUTS, SOYBEANS, and other summer 
crops. 

Kobe, being a large-growing variety, 
gives maximum yields on hay. 

2. Tennessee 76: This variety has a 
more erect habit of growth than other 
annuallespedezas. It matures a little later 
than Kobe; its seed is distinctly smaller 
than that of Kobe or unimproved common 
lespedeza. 

References: M.7; E.7; M.8. 
See also LESPEDEZAS; PASTURE PLANTS. 

COMMON OAT (Avena sativa), also 
called spreading oat or simply oat, is com
monly cultivated in the United States. 
This oat species differs from COMMON 

WILD OAT in having mostly two-flowered 
SPIKELETS, the FLORETS not readily sepa
rating from the GLUMES. 

NOTE : A group of late, large-strawed, 
large-grained, thick-hulled varieties 
with wide panicles, called side oats, 
includes Canada Cluster, Mammoth 
Cluster, Storm King, and Tartar King. 
They are sometimes grown in the 
northeastern states, but they are 
much less productive than common 
oat and give a high percentage of hull 
and a low feeding value. 

Varieties: An alphabetical listing of 
common oat varieties follows. The particu
lar parts of the country in which respec
tive varieties are grown are indicated by 
references to numbered regions, such as: 
Region 1-North Central oat region; 2-
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Central red oat region; 3-Northeastern 
oat region; 4-Southern red oat region; 
5-Great Plains oat region; 6-Rocky 
Mountain oat region; 7-Pacijic Coast oat 
region. 

Abundance: region 7; midseason oat. 
Ajax: regions 1 and 3; spring-sown; 

disease-resistant. 
Andrew: regions 1 and 3; spring-sown; 

disease-resistant. 
Arlington: region 5; fall-sown; disease

resistant. 
Banner: region 7; midseason oat. 
Bannock: region 6; midseason oat; 

SMUT-resistant. 
Benton: region 1; spring-sown; early 

maturing; similar to Clinton. 
Bonda: region 1; spring-sown; early 

maturing; disease-resistant. 
Bridger: region 6; midseason oat; SMUT

resistant. 
Carleton: region 6; midseason oat; white 

kernels; SMUT-resistant. 
Cartier: regions 1 and 3; spring-sown; 

early maturing. 
Cherokee: region 1; spring-sown; disease

resistant. 
Clinton: regions 1 and 3; spring-sown; 

early-rna turing; yellow kernels; resistant 
to CROWN RUST, STEM RUST, SMUTS, and 
VICTORIA BLIGHT. 

Cody: region 7; spring-sown. 
Colorado 37: region 6; midseason oat; 

white kernels. 
De Soto: region 5; fall-sown; disease

resistant. 
Golden Rain: regions 1 and 3; spring

sown. 
Gopher: regions 1 and 3; midseason oat. 
Green Russian: regions 1 and 3; spring-

sown. 
Lee: region 5; fall-sown. 
Maine 340: region 3; midseason oat. 
Marida: region 7; spring-sown. 
Marion: region 1; spring-sown; early 

maturing; white grain; resistant to VIC
TORIA BLIGHT and SMUTS. 

Markton: regions 6 and 7; midseason 
oat; grown under irrigation; yellow
grained; highly productive; SMUT-resistant. 

Mission: region 6; midseason oat; SMUT
resistant. 

COMMON RYEGRASS 

Mohawk: region 3; spring-sown; early 
maturing; similar to Clinton. 

Nemaha: region 1; spring-sown; resistant 
to VICTORIA BLIGHT and SMUTS. 

Osage: region 1; spring-sown; early ma
turing; yellow kernels. 

Overland: regions 1, 6, and 7; spring
sown; low hull percentage. 

Rainbow: region 1; midseason oat. 
Silvermine: regions 1 and 3; spring

sown. 
Southland: region 5; midseason oat. 
Swedish Select: regions 1 and 3; spring

sown. 
Uton: region 6; midseason oat; SMUT

resistant. 
Victory: regions 1, 3, 6 (grown under 

irrigation), and 7; midseason oat; white 
kernels. 

Wayne: region 3; midseason oat. 
White Tartar: regions 1 and 3; spring

sown. 
Winter Turf, also called "Winter Graz

ing," Gray Winter, or Oregon Gray: region 
7; fall-sown; grows tall with narrow, dark 
brown leaves and gray kernels; it is often 
better adapted to pasture and hay than 
to grain production. 

Wintok: region 4; fall-sown; hardiest 
common oat variety. 

References: R.7; F.7; S.19; S.21. 
See also RED OATS; OATS. 

COMMON OLEANDER (Nerium olean
der) is a very POISONOUS PLANT, affecting 
all species of animals. The intake of only 
small amounts of the leaves soon causes 
such symptoms as stupor, trembling, con
vulsions, paralysis, vomiting, and diarrhea. 

Illustration: See page 108. 
COMMON RAGWEED. See RAGWEED. 
COMMON RED CLOVER 

= Double-cut clover. See RED CLOVER. 
COMMON RYE, which includes winter 
rye and spring rye types, is the most 
important RYE variety.-See also GRAZING. 
COMMON RYEGRASS, as grown in the 
United States, is often referred to as 
domestic ryegrass, Oregon ryegrass, western 
ryegrass, native ryegrass, and Pacific rye
grass. These names designate mechanical 
and hybrid mixtures of PERENNIAL RYE
GRASS with ITALIAN RYEGRASS. It is also 
often called the South American type of 
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Common oleander. Flowering shoots. (W.3S.) 

Italian ryegrass since its conglomerate 
make-up contains numerous types, in
cluding that prevailing in the South 
American seed. 

The importance of common ryegrass in 
the United States as a forage, lawn, and 
seed crop is rapidly increasing. Plant and 
seed characteristics of the common rye
grass resemble those of the Italian rye
grass very closely, though the common 
ryegrass usually does not grow as tall and 
its stems are somewhat stiffer and heavier; 
its seeds, too, are plumper and the awns 
are shorter and weaker. 

Common ryegrass grows from 2 to 3 ft. 
tall, is leafy and tender, and when used as 
pasturage is very palatable to all classes of 
livestock. Since it furnishes early grazing 
and acts as a nurse-crop to the more per
manent grasses that are generally slow in 
becoming established, it makes an excellent 
addition to a permanent pasture mixture. 

It also gives very good fall, winter, and 
early spring grazing when seeded alone. 
The grass is a heavy yielder and, when 
properly handled, gives a high grade of 
very palatable hay. 

For lawns and putting greens in the 
southern states it is very satisfactory. 

Reference: S.l. 

See also RYEGRASSES; LOLIUM; GRASSES. 

COMMON VETCH (Vicia sativa), some
times called spring vetch or tares, belongs 
to the VETCHES. The plants are semiviny, 
with slightly larger leaves and stems than 
HAIRY VETCH. They cannot be grown as a 
winter crop except in regions that have a 
mild climate. In 'western Oregon and 
western Washington common vetch is 
hardy in most winters, but it often winter
kills in the northern part of the Cotton 
Belt. In the Pacific Coast states it is grown 
as a hay and seed crop, as well as for green 
manure, silage, and pasture. In the south
eastern states it has been used largely for 
green manure. 

Varieties: Willamette vetch is quite 
vigorous, winter-hardy, and well adapted 
to the more fertile soils of the southeastern 
states. 

Pearl vetch is a variety with light-pink 
seed, and is grown occasionally in western 
Oregon as a spring-sown crop. 

Reference: M.18. 
See also LEGUMES; INOCULATION; HUN

GARIAN VETCH ; NARROWLEAF VETCH. 
COMMON SALT = SODIUM CHLORIDE. 
COMMON ST. JOHNSWORT. 

See ST. ]OHNSWORT. 
COMMON SUDANGRASS. 

See SUDANGRASS. 
COMMON WHEAT (Triticun vulgare), 
the most widely cultivated of all WHEAT 
species, is distinguished from CLUB WHEAT, 
which it most closely resembles, by a 
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SPIKE that is long in proportion to its 
thickness. The spike is usually dorsally 
compressed. The SPIKELETS are two- to 
five-flowered, far apart, and nearly erect. 
The GLUMES are shorter than the LEMMAS, 

firm, and either glabrous or pubescent. The 
lemmas are awnless or have awns less than 
4 in. long. The blades of the leaves are 
usually narrower than those of the DURUM 

WHEAT and POULARD WHEAT. The kernel 
may be either soft or hard and white or red. 

Common wheat is adapted to widely 
varying climatic conditions: 

Varieties: The 204 varieties of common 
wheat cultivated in the United States can 
be classified according to certain plant 
characteristics. The more important va
rieties are listed in the following subdivi
sions: 

1. GLABROUS, WHITE GLUMES; 
WHITE KERNELS 

!dead: soft to semihard spring wheat; 
awnless; grown in the Northwest. 

Lemhi: soft spring wheat; awnless; 
grown in the Northwest. 

White Federation 38: hard spring wheat; 
awnless; grown in California. 

Yorkwin: soft winter wheat; awnleted; 
the leading variety in New York and 
Michigan. 

2. GLABROUS, WHITE GLUMES; 

RED KERNELS 
Cache: hard winter wheat; awnleted; 

resistant to many races of BUNT and 
moderately resistant to DWARF BUNT; 
grown in Utah, southern Idaho, Montana, 
and Washington. 

Cadet: hard spring wheat; awnleted; re
sistant to STEM RUST and to some races of 
LEAF RUST, LOOSE SMUT, and MILDEW; 
grown in North Dakota, South Dakota, 
and Minnesota. 

Chiefkan, also called Kanhull or New
chief: hard winter wheat; awnleted and 
swaybacked, moderately resistant to LEAF 
RUST and STEM RUST but very susceptible 
to LOOSE SMUT OF WHEAT and BUNT; grown 
chiefly in Kansas, Oklahoma, Texas, and 
Colorado. 

Clarkan, or Clark's No. 40: soft winter 
wheat; awnleted; moderately resistant to 
FLAG SMUT OF· WHEAT but susceptible to 
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MOSAIC; grown largely in Missouri, Kansas, 
and Kentucky. 

Fairfield: soft winter wheat; awnleted; 
resistant to MOSAIC and LOOSE SMUT OF 
WHEAT, and somewhat resistant to LEAF 

RUsT; grown in Indiana, Illinois, and Ohio. 
Forward: soft winter wheat; awnleted; 

resistant to several races of LOOSE SMUT 
OF WHEAT; grown in the East. 

Fulhio, or Ohio No. 127: very similar to 
Fultz. 

Fultz, also called Bluestem, Hickman, 
Posey, Slickhead, and Snow: soft winter 
wheat; awnleted; grown mainly in Illinois, 
Missouri, and Indiana. 

Hardired: semihard, intermediate wheat; 
awnleted; moderately resistant to LEAF 
RUST and POWDERY MILDEW; grown in the 
southern states, especially in the Carolinas. 

Leap, also known as Hastings Prolific, 
Leap's Prolific, or Woods Prolific: soft 
winter wheat; awnleted; resistant to LOOSE 
SMUT OF WHEAT grown in Virginia and other 
eastern states. 

Marquis: hard spring wheat; awnleted; 
grown mainly in Montana and Canada. 

Newhatch: hard spring wheat; awnleted; 
resistant to STEM RUST, LOOSE SMUT OF 
WHEAT and BUNT, but susceptible to LEAF
RUST and WHEAT SCAB; grown largely in 
the Dakotas, Montana, and Minnesota. 

Purplestraw, also known as Bluestem, 
Georgia Red, and Ripley: soft, intermediate 
spring wheat; awnleted; grown in the 
southeastern states. 

Redhart: semihard, intermediate spring 
wheat; awnleted; grown chiefly on the 
East Coast. 

Redman: hard spring wheat; awnleted; 
resistant to STEM RUST, BUNT, and to some 
races of LEAF RUST and LOOSE SMUT OF 
WHEAT; grown in Minnesota, the Dakotas, 
Montana, Wisconsin, and Canada. 

Regent: hard spring wheat; awnleted; 
resistant to STEM RUST, BUNT, and some 
races of LEAF RUST; grown in the Dakotas 
and Minnesota. 

Rescue: hard spring wheat; awnleted; 
resistant to the WHEAT STEM SAWFLY, 
somewhat resistant to STEM RUST, but 
susceptible to LEAF RUST and BUNT; has 
solid stems and low protein content; 
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grown in Montana, North Dakota, nad 
Canada. 

Sanford or Sanett: very similar to Purple
straw. 

Thatcher: hard spring wheat; awnleted; 
resistant to STEM RUST, but susceptible to 
LEAF RUST; grown extensively in Montana, 
the Dakotas, and Canada. 

Trumbull: similar to Fultz; grown in 
Ohio and Indiana. 

Vigo: soft winter wheat; awnleted; re
sistant to LEAF RUST, MOSAIC, and some 
races of LOOSE SMUT OF WHEAT; grown 
chiefly in Ohio and Indiana. 

3. GLABROUS, BROWN GLUMES; 
WHITE KERNELS 

Cornell595: soft winter wheat; awnleted; 
resistant to MOSAIC, some races of LOOSE 
SMUT OF WHEAT, POWDERY MILDEW, and 
SEPTORIA BLIGHT OF WHEAT; grown largely 
in New York, Michigan, and Ohio. 

Federation: soft spring wheat; awnleted; 
grown in the western states. 

Goldcoin, also called Fortyfold, Junior 
No. 6, Klondike, or White Clawson: soft 
winter wheat; clavate spike, awnleted; 
purple straw; collared brush; grown in the 
Northwest. 

Golden: differs from Goldcoin i,n being 
slightly later and having shorter and 
stronger stems. 

Ramona 44: hard spring wheat; awnless; 
resistant to several races of BUNT, STEM 
RUST, and LEAF RUST; grown in California, 
Arizona, and Nevada. 

Rex: soft winter wheat; awnless; resis
tant to BUNT and to lodging and shatter
ing; grown in the Northwest. 

4. GLABROUS, BROWN GLUMES; 
RED KERNELS 

Red Chief, or Superred: hard winter 
wheat; awnleted; grown mainly in Kansas, 
Oklahoma, Colorado, and Texas. 

Red May, also called Michigan Amber, 
Beachwood, Early May, Jones Longberry, 
Michigan Wonder, Orange, Purdue No. 4, 
and Red Republic: soft winter wheat; awn
leted; grown chiefly in Indiana, Michigan, 
and Missouri. 

Thorne, or T. N.1006: soft winter wheat; 
awnleted; resistant to LOOSE SMUT OF 
WHEAT and MOSAIC; grown in Ohio, Penn
sylvania, New Jersey, Indiana, and Illinois. 

5. PUBESCENT, WHITE GLUMES; 
RED KERNELS 
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Reward: hard spring wheat; awnleted; 
grown mainly in Montana, Colorado, and 
South Dakota. 

6. PUBESCENT, BROWN GLUMES; 
WHITE KERNELS 

Galgalos, also known as Russian Red or 
Velvet Chaff: soft spring wheat; awnleted; 
grown in the Northwest. 

7. GLABROUS, WHITE GLUMES; 
WHITE KERNELS 

Baart: semihard spring wheat; awned; it 
can be distinguished from all other wheat 
varieties by its large yellowish pear-shaped 
kernels; grown in the Northwest. 

Baart 38: very similar to Baart; resistant 
to some races of STEM RUST and BUNT; 
grown in California and Arizona. 

Orfed: soft to semihard spring wheat; 
awned; resistant to BUNT and FLAG SMUT 
OF WHEAT; grown in the Northwest. 

8. GLABROUS, WHITE GLUMES; 
RED KERNELS 

Blackhull, also known as Black Chaff, 
Superhard, and Clark's Black Hull: semi
hard to hard winter wheat; awned; has 
black stripes on the glumes; grown chiefly 
in Kansas, Oklahoma, Texas, and Colorado. 

Blue Jacket: hard winter wheat; awned; 
grown in Texas, Kansas, Oklahoma, New 
Mexico, and Iowa. 

Ceres: hard spring wheat; awned; mod
erately resistant to STEM RUST and to 
drought; grown mainly in Montana, the 
Dakotas, and Colorado. 

Cheyenne, or Nebraska No. 50: hard 
winter wheat; awned; grown in Nebraska, 
Wyoming, Colorado, Kansas, Oklahoma, 
and Texas. 

Comanche: hard winter wheat; awned; 
early maturing; resistant to BUNT, and 
somewhat resistant to LEAF RUST and 
STEM RUST; grown extensively in western 
Kansas, Oklahoma, Texas, and Colorado. 

Early Blackhull, also called Early Hardy, 
Early Kansas, Early Russian, and Haeberle: 
differs from Blackhull principally in being 
eight days earlier and somewhat shorter. 

Fulcaster, known under many names, 
e.g., Dietz, Miracle, Stoner, Bearded Blue
stem, Cumberland Valley, Duffy, King, 
Lancaster, Marvelous, Peck, or Red Wonder: 
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soft winter wheat; awned; has purple straw 
and orange-colored stripes on the glumes; 
grown in the eastern half of the United 
States. 

Henry: semihard to hard spring wheat; 
awned; resistant to STEM RUST, BUNT, and 
LEAF RUST; grown chiefly in Wisconsin, 
Minnesota, and North Dakota. 

Kanred, or P-762: hard winter wheat; 
awned; resistant to some races of LEAF 

RUST and STEM RUST; grown chiefly in 
Colorado, Kansas, Texas, and New Mexico. 

Karmont: similar to Turkey; grown 
largely in Montana. 

KaW'Ilale: semihard to hard winter wheat; 
awned; resistant to LOOSE SMUT OF WHEAT, 

somewhat resistant to LEAF RUST, STEM 

RUST, and HESSIAN FLY; grown in Kansas, 
Missouri, and Illinois. 

Mida: hard spring wheat; awned; re
sistant to STEM RUST, some races of LEAF 

RUST, and to BUNT; grown in the Dakotas 
and neighboring states. ' 

Nebred: differs from Turkey in being 
slightly earlier, shorter, and stronger and 
in being resistant to BUNT; grown largely 
in Nebraska and South Dakota. 

Nigger, or Winter King: soft winter 
wheat; awned; grown mainly in Ohio. 

Nittany, or Penn. No. 44: soft winter 
wheat; awned; grown in Maryland and 
Pennsylvania. 

Pawnee: hard winter wheat; awned; 
highly resistant to LOOSE SMUT OF WHEAT, 
moderately resistant to LEAF RUST, BUNT, 
and HESSIAN FLY; grown widely in the 
Midwest. 

Pilot: hard spring wheat; awned; re
sistant to STEM RUST and some races of 
LEAF RUST, BUNT, and POWDERY MILDEW; 
grown in the Dakotas, Montana, and 
Wyoming. 

Premier: very similar to Mida; grown in 
North Dakota. 

Rio: differs from Turkey only in having 
slightly shorter stems and in being resistant 
to BUNT; grown in the Pacific Northwest. 

Rival: hard spring wheat; awned; re
sistant to STEM RUST and some races of 
LEAF RUST and BUNT; grown in the Dakotas 
and Minnesota. 

Rudy, or Black Mediterranean: soft win
ter wheat; awned; distinct in having long 
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kernels and black stripes on the glumes; 
grown in Indiana, Illinois, and Ohio. 

Tenmarq: hard winter wheat; awned; 
resistant to some races of LEAF RUST and 
STEM RUST; grown chiefly in Colorado, 
Kansas, Texas, and New Mexico. 

Triumph, also called Dane's Early 
Triumph, Early Dain, and Premium: hard 
winter wheat; awned; very early maturing; 
grown largely in Kansas, Oklahoma, Texas, 
and Colorado. 

Turkey, known under many other names, 
e.g., Alberta Red, Argentine, Bulgarian, 
Crimean, Hundred-and-One, Malakoj, 
Kharkof, Hungarian, Minnesota Reliable, 
Red Russian, Romanella, Taruanian, 
Theiss, Ulta, and Zuni: hard winter 
wheat; awned; drought-resistant; widely 
grown in the United States, especially in 
the western half of the country. 

Wasatch: hard winter wheat; awned; re
sistant to DWARF BUNT and (ordinary) 
BUNT; grown in Idaho, Utah, Montana, 
and Washington. 

Westar: hard winter wheat; awned; re
sistant to some races of LEAF RUST; grown 
in Texas, Oklahoma, and New Mexico. 

Wichita: hard winter wheat; awned; 
very early maturing; grown in Kansas, 
Colorado, Oklahoma, and Texas. 

Yogo: semihard to hard winter wheat; 
awned; the most winter-hardy variety 
known in the United States; resistant to 
some races of BUNT; grown in Montana. 

9. GLABROUS, BROWN GLUMES; 
WHITE KERNELS 

Requa: soft winter wheat; awned; grown 
largely in Ohio. 

10. GLABROUS, BROWN GLUMES, 
RED KERNELS 

Austin: soft intermediate wheat; awned; 
resistant to STEM RUST, LOOSE SMUT OF 

WHEAT, and some races of LEAF RUST; 

grown in Texas and Oklahoma. 
Goens, also known under many other 

names, e.g., Baldwin, Cummings, Dunlap, 
Early Red, Early Ripe, Going, Hall, Owen, 
Red Chaff, Red Rudy, or Shelby Red Chaff: 
soft winter wheat; awned; grown in Ohio, 
Indiana, Illinois, Missouri, and Kentucky. 

Mediterranean, sometimes called Acme, 
Farmers Trust, Key's Prolific, Lancaster 
Red, Lehigh, Miller, Missouri Bluestem, 
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Mortgage Lifter, Red Chaff, Red Sea, Red 
Top, Standby, or Swamp: soft winter 
wheat; awned; grown largely in Texas, but 
widely distributed in the United States. 

References: B.15; R.9. 
See also TALL WHE"ATGRASS. 

COMMON WHITE CLOVER. 
See WHITE CLOVER (variety). 

COMMON WILD OAT (Avena fatua), 
also called wild oat, differs from COMMON 

OAT in having usually three-flowered 
SPIKELETS. It occurs from Maine to 
Pennsylvania, in Missouri, and westward, 
and is a common WEED on the Pacific 
Coast. 

Reference: H.26. 
See also OATS; AVENA; RYE; PASTURE 

PLANTS; SCREENINGS. 

COMMON WINTERFAT. 
See WINTERFAT. 

COMMON YARROW. See YARRows. 

COMPANA. 
See TWO-ROWED BARLEY (variety). 

COMPLETE FEEDS. 
See COMMERCIAL MIXED FEEDS. 

COMPLETE FERTILIZERS. 
See FERTILIZERS. 

COMPLEX SUGARS. See SUGARS. 
COMPOSITE is a member of the Com
posite family (Compositae) which is char
acterized by its composite flowers, each 
one consisting of an assembly of many 
small flowers surrounded by, or even sur
mounting, BRACTS. To this family belong 
the SUNFLOWERS, ASTERS, and many weeds. 
COMPOUND LEAF is a leaf composed 
of separate LEAFLETS. 

CONCEALED DAMAGE IN SEED, or 
internal seed decay, is an early stage of seed 
decay that occurs in PEANUTS principally 
after harvest. Seeds with concealed damage 
may contain a variety of FUNGI, primarily 
Diplodia theobromae; others are species of 
Fusarium, Aspergillus, Penicillium, Rhizo
pus, and Rhizoctonia. Occasionally, Sclero
tium roljsii and S. bataticola are found. 

Peanuts harvested during humid weather 
and stacked without sufficient wilting or 
while still damp from rain or dew, and 
those that have been windrowed, quickly 
become covered with a moldy fungus 
growth. The fungi pass through the pegs 
into the interior of the seed where they 
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continue development and discolor the 
inner surface of the cotyledons before any 
damage is noticeable on the outer surface 
of the seed. 

When peanuts are picked with a moisture 
content above 9 percent, mold growth con
tinues in the bins. Concealed damage and 
complete decay of the seed may develop 
rapidly. 

There is considerable difference among 
peanut varieties in regard to the occurrence 
of concealed damage. The latter is most 
serious in runner types, grown in the lower 
South. The more susceptible varieties, 
though, when grown in the northern part 
of the Peanut Belt and harvested during 
cooler weather of the late fall, do not show 
any appreciable amount of concealed 
damage. 

Control: Late planting of the runner 
type peanuts in the southeastern states, so 
that they may be harvested and cured 
during cooler weather and after the tropical 
storm period, is important. Greater care in 
harvesting, curing, and stacking will also 
reduce losses from this condition. 

Reference: B.lO. 
CONCENTRATED BUTTERMILK. 

See MILK PRODUCTS. 
CONCENTRATED CULTURED 

SKIMMED MILK. See MILK PRODUCTS. 

CONCENTRATES, or concentrate feeds, 
contain large amounts of ENERGY in small 
bulk. Thus, they allow animals to consume 
large amounts of raw materials needed for 
production. Swine and poultry have limited 
intestinal capacity and therefore are more 
dependent on concentrates than ruminants. 
Common concentrates are all grain crops, 
cottonseed meal, linseed oil, meal, gluten 
feeds, tankage, etc. They can be divided 
into several groups: 

1. Farm grains. 
2. By-product feeds purchased in bulk. 
3. Special mixtures, such as 
a) Feeding concentrates, or supplement 

feeds-these are added in small quantities 
to home-grown grains to increase the 
amount of proteins, minerals, and vitamins 
of the ration. These concentrates are avail
able in a great variety of formulations as 
hog supplements, dairy concentrates, poultry 
concentrates, etc. 
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b) Mixing concentrates-primarily for 
formulated poultry mash, also used occa
sionally as base for hog feeds. They are 
often used in large quantities to balance 
rations prepared from locally grown grains. 
-See also ALFALFA PELLETS; GRAZING; 

RANGE MANAGEMENT. 

CONDENSED BEET SOLUBLE PROD-
UCT (tentatively accepted as feedstuff) 

is made (after partial removal of glutamic 
acid) from the condensed filtrate that is 
obtained when recovering sugar from 
beet molasses. 

Reference: F.6. 
See also MISCELLANEOUS PRODUCTS; 

PLANT BY-PRODUCTS. 

CONDENSED BUTTERMILK. 
See MILK PRODUCTS. 

CONDENSED CULTURED SKIMMED 
MILK. See MILK PRODUCTS. 

CONDENSED CULTURED WHEY and 
condensed cultured whey solids are MILK 

PRODUCTS. 

CONDENSED FERMENTATION SOL
UBLES. See VITAMINS. 

CONDENSED FISH SOLUBLES. 
See MARINE PRODUCTS. 

CONDENSED HYDROLYZED WHEY. 
See MILK PRODUCTS. 

CONDENSED SKIMMED MILK. 
See MILK PRODUCTS. 

CONDENSED WHEY FERMENTA-
TION SOLUBLES. See VITAMINS. 

CONDENSED WHEY -PRODUCT and 
condensed whey-product solids are MILK 

PRODUCTS. 
CONDENSED WHEY SOLUBLES. 

See MILK PRODUCTS. 

CONDENSED WHOLE WHEY. 
See MILK PRODUCTS. 

CONDIMENT is a spicy vegetable prod
uct used to flavor feed; e.g., CARAWAY 

SEED; FENNEL; GINGER.-See also FEED 

INGREDIENTS. 

CONGO COWPEA. 
See COWPEA (variety). 

CONIUM. C. maculatum 
= POISONHEMLOCK. 

CONT ARINIA. C. sorghicola 
= SORGHUM MIDGE. 

CONTOUR FURROWS are plowed at 
the level and at right angles to the slope, 
so as to retain runoff water. 

COPPER CARBONATE 

CONVOLVULUS. C. arvensis 
= FIELD BINDWEED. 

CONWAY. See RICE (variety). 
COOKED BEANS. See FIELD BEANS. 

COOKED BONE MEAL. 
See MINERAL FEEDS. 

COOKING FEED, or steaming feed, often 
decreases the digestibility of proteins and 
destroys vitamins. Feeds that may be 
cooked advantageously are FIELD BEANS, 

SOYBEANS, and POTATOES to be fed to 
swine or poultry. Each of these feeds con
tains an undesirable compound that is 
destroyed by heat. 
COPPER must be present in the animal 
body for the conversion of iron into the 
hemoglobin of blood. Deficiency of copper 
in pasture plants and other feedstuffs may 
cause various diseases in farm animals. 

Copper-deficient cattle often scour exces
sively. The hair coats of black and red 
animals fade, especially around the eyes. 
Copper-deficient sheep also show a fading 
of color. An early symptom of deficiency 
is "steely wool," or wool with no crimp. 

Excess molybdenum in the feed will 
make copper unavailable and produce 
signs of copper deficiency. 

Copper is one of the TRACE ELEMENTS 

and may be supplied to feedstuffs in small 
amounts in form of COPPER CARBONATE, 

COPPER HYDROXIDE, or COPPER SULFATE.

See also MINERAL FEEDS. 
COPPER ACETATE,"or cupric acetate, is 
a poisonous, greenish-blue, water-soluble 
powder with 31.8 percent COPPER content. 
-See also PARIS GREEN. 

COPPERAS = IRON SULFATE. 

COPPER CARBONATE is more cor
rectly called basic copper carbonate or basic 
cupric carbonate. It forms a dark green or 
blue powder and is used to supply the 
TRACE ELEMENT copper to animals. Copper 
carbonate dust for SEED TREATMENT comes 
in two grades, one containing about 50 
percent and the other 18 to 25 percent 
COPPER. The higher grade, which is to be 
preferred, should be applied at the rate of 
2 to 3 oz. per bushel of SORGHUM; the 
lower grade at twice the rate. The dust 
should be thoroughly mixed with the seed 
in a special treater, or the mixing may be 
done in an old milk can, churn, or other 



COPPER HYDROXIDE 

dust-tight container. Treated seed can be 
stored indefinitely. Meanwhile, the dust 
protects the seed from insects and rodents. 

Copper carbonate dust controls KERNEL 

SMUTS and also improves emergence and 
stand of sorghums by combating harmful 
FUNGI in the soil. 

Caution: Like most copper salts, 
copper carbonate is poisonous and may 
cause extreme nausea and vomiting if in
haled or swallowed. Therefore, an effec
tive dust mask should be worn over the 
nose and mouth when applying the dust or 
when handling treated seed, even when 
the work is done in the open air. Treated 
seed should not be used for feed or mixed 
with untreated seed that is to be so used. 
Sacks that have contained treated. seed 
should be thoroughly cleaned before being 
used for grain that is to be fed. 

Reference: L.L 
See also MINERAL FEEDS. 

COPPER HYDROXIDE, also called 
copper hydrate or cupric hydroxide, is a 
light-blue powder and insoluble in water. 
It contains 65.1 percent COPPER and is used 
in rations as a source for this TRACE ELE

MENT.-See also MINERAL FEEDS. 

COPPER META-ARSENITE is a green
ish powder, insoluble in water and very 
poisonous.-See also PARIS GREEN. 

COPPER SUBSULFATE, better known 
as basic copper sulfate or basic cupric sulfate, 
is a blue-green powder containing about 
50 percent COPPER; it is a FUNGICIDE which 
is sold under various trade-names. It 
should be applied in the same manner as 
COPPER CARBONATE, and all other statements 
made about the use of that preparation 
apply to it; 

Caution: Copper subsulfate is poisonous 
and must be handled with care, for in
stance in the SEED TREATMENT of SORGHUMS. 

Reference: L.L 
COPPER SULFATE, or curpic sulfate, is 
commonly called bluestone. It is commer
cially available in form of water-soluble 
blue crystals, granules, or powder. 

TADPOLE SHRIMPS in rice fields can be 
controlled by applying granular copper 
sulfate from an airplane at the rate of 10 
lb. per aCre. A spray of a 5-percent copper 
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sulfate solution is recommended for the 
eradication of DODDERS. 

Copper sulfate is also used to supply 
rations with COPPER, one of the essential 
TRACE ELEMENTS. In proper dosage, it 
possesses anthelmintic (worm-expelling) ac
tion against a number of widely distributed 
intestinal parasites.-See also MINERAL 

FEEDS. 

COPPERWEED (Oxytenia acerosa) is a 
plant containing an as yet unknown poi
son; its leaves, when eaten by cattle and 
sheep in the fall, often cause poisoning; its 
characteristic effects are vomiting, froth
ing, and weakness.-See also POISONOUS 

PLANTS. 

COPRA OIL MEAL 
= COCONUT OIL MEAL. 

CORDOVA. See SIX-ROWED BARLEY (vari
ety). 
CORM is an enlarged or "swollen," 
rounded, and fleshy (mostly subterranean) 
stem base-like a BULB in shape and 
appearance, except that it is solid. 
CORN (Zea mays), more correctly called 
Indian corn or maize, is one of the coarse 
annual GRASSES and belongs to the true 
cereal crops. It is by far the most important 
cultivated crop grown in the United States 
and is consumed largely on the farms 
where it is grown, furnishing the basic 
concentrate feeds for much of the Ameri
can livestock. 

The great variety of vegetative types of 
corn makes it possible for this crop to be 
grown under such widely diverse condi
tions as can be found in an area extending 
from central Canada to the tropical regions 
of the southern hemisphere, as well as from 
sea level to a 10,000 ft. altitude. 

The corn stalk ranges from 2 to 25 ft. in 
length and from ~ to 2 in. in diameter. At 
the base of the alternately grooved inter
nodes of the plant develops a bud, which 
later produces an ear shoot; buds below the 
soil surface produce the tillers which must 
not be injured because they contribute 
greatly to grain formation and good yield. 
The roots spread in all directions approxi
mately 3~ ft. from the stalk, but may 
penetrate 5 to 9 ft. deep. The leaf is large 
and consists of the broad blade, the over-
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lapping sheath which clasps the stalk, and 
the collarlike LIGULE; hairs are scattered 
over the upper surface of the leaf. 

Corn is a MONOECIOUS plant, i.e., its 
flowers are borne on the same stalk-the 
female flowers (which, when mature, be
come the ear) in the axils of the leaves and 
the male flowers in the tassel at the top of 
the stalk. Cross-pollination occurs by 
simple pollen shedding. The tassel contains 
numerous SPIKELETS which produce mil
lions of pollen grains to fertilize the hun
dreds of long styles (silks) of each ear. The 
ear is a SPIKE with a thickened and semi
woody axis (known as cob). The kernels are 
the pistillate (female) SPIKELETS arranged 
in 8 to 16 rows or even as many as 30. 
Each row contains 20 to 70 kernels-a 
good ear yields about 600 kernels, but a 
large ear may contain as many as 1,000. 

Corn grows best on fertile, well-drained, 
medium loams. In addition to the prairie 
soils, well-drained bottom or second-bot
tom lands (if not too sandy), as well as 
the loess soils are admirably suited to corn 
production. 

Crop rotation was once considered es
sential for corn growing. But now many 
farmers are trying to grow corn on the 
same field for a continuous number of 
years. They expect to return corn stalks to 
maintain organic matter, replace removed 
nutrients with commercial fertilizers, and 
control insects and diseases with recently 
developed pesticides. It is too early at 
present to evaluate this new approach but 
there are indications that new hazards are 
developing. Corn requires lots of water 
and when rainfall is limited, the yields of 
fields in continuous corn may be reduced 
more than those of the fields on which a 
standard rotation has been maintained. 

The chief rotations in the Corn Belt and 
surrounding regions are a 2-year rotation 
of corn and SMALL GRAIN, a 3-year rotation 
of corn, small grain, and CLOVER; and a 
4-year rotation of corn, OATS, WHEAT, and 
clover. The small grain may be oats, 
wheat, or BARLEY; RED CLOVER or SWEET
CLOVER also may be used, depending upon 
the locality. The 2-year rotation of corn 
and small grain can be improvei:l. materially 
by growing sweetclover with the oats, to 
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be turned under the following spring as a 
green-manure crop. 

Probably no crop is more generally bene
ficial in preparation for corn than ALFALFA. 
Where this can be grown profitably, it 
should by all means be used in the rotation. 

In much of the South corn ranks second 
only to COTTON. On some of the rich allu
vial soils two-thirds or more of the land is 
used for cotton, with corn as the only other 
major crop. The planting of SOYBEANS in 
the corn and a follow-up with RYE, WINTER 
PEAS, or some other crop to be turned 
under early in the spring, will help main
tain soil fertility. 

The growing and plowing under of green 
manure will increase the productivity of 
most soils in any area. In the North, an 
increase in the percentage of LEGUMES for 
hay or pasture and a better conservation 
of crop by-products and manure will fre
quently be sufficient to maintain organic 
matter in moderately productive soils. In 
the southern states, winter-grown green
manuring crops serve also as a cover crop 
and check winter erosion and the loss of 
plant food. 

The liberal application of well-rotted 
manure adds both needed nutrients, espe
cially nitrogen and potash, and organic 
matter, thereby increasing the fertility 
and improving the physical condition of 
the soil. Well-rotted manure may be 
applied to the land for corn harvesting in 
the fall or spring, unless the soil is quite 
sandy; on sandy soils manure should be 
applied in the spring to avoid undue loss 
from leaching. There is little difference in 
the effect of well-rotted manure, either 
plowed under or applied as a top dressing 
after plowing. 

Nitrogen fertilizers promote quick and 
vigorous growth of stalks and leaves. The 
nitrogen supply of the soil generally can 
be maintained more economically by turn
ing under legumes such as COWPEAS, clover, 
alfalfa, and the like. Nitrogen fertilizers, 
such as sodium nitrate, ammonium nitrate, 
or anhydrous ammonia, may be used 
advantageously to supplement this supply. 

Phosphatic fertilizers tend particularly 
to increase the yield of grain. Superphos
phate is the most practical form in which 
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to apply phosphorous for immediate utili
zation. This may be applied after the 
ground is plowed and ready for planting. 

Corn. Ear (pistillate inflorescence); two 
branches of tassel (staminate inflorescence) 
and staminate spikelet; pistillate spikelets, 
one soon after flowering, and a pair attached 

to cob (rachis). (H.26.) 
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Potash fertilizers contribute generally 
to the health of the plants and the quality 
of the grain. Both potassium chloride and 
potassium sulfate are good sources. 

Except where corn is to be listed, the 
first step in seedbed preparation is plow
ing. Land that has been in a cultivated 
crop-corn, cotton, small grain, soybeans, 
POTATOES, etc.--can be plowed about 
equally well in the fall or spring, so far as 
the yield of the following corn crop is 
concerned. Fall plowing in the southern 
states is undesirable because it promotes 
soil washing and because vegetation turned 
under in the fall may decay so rapidly as 
to be of little value to the following corn 
crop. Fall plowing also should be avoided 
on soils subject to blowing. 

In the Corn Belt, it usually is necessary 
that at least part of the cultivated acreage 
be fall-plowed if the crop is to go in on 
time in the spring. In general, the fields to 
be fall-plowed should be those that have 
been in alfalfa, clover, or pasture. 

Plowing on all soils should be deep 
enough to turn all surface growth under 
to a point where it will remain moist and 
start to decay. Plowing less than 5 in. deep 
usually is insufficient to turn under surface 
growth and trash properly. Plowing more 
than 7 to 8 in. deep, or subsoiling, usually 
is wasted energy. Between these limits, 
plowing should be somewhat deeper on 
heavier soils, when heavy vegetation or 
sod is turned under, and when done in the 
fall. Conversely, it may well be at the 
lower limits in the spring when plowing 
lighter soils that have been in cultivated 
crops. 

The final steps in preparing land for 
corn consist in obtaining a surface layer of 
some 2 in. of reasonable fine soil in which 
to plant, and, of even more importance, 
putting the entire 5 to 8 in. of soil that 
have been turned by plowing in the best 
condition to promote full development of 
the plants throughout their growth. This 
preparation should precede planting as 
shortly as possible to avoid both excessive 
drying and the chance of rain ruining the 
seedbed. 

Land that has been plowed in the fall 
can frequently be put in excellent condi-
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tion by simply double disking and harrow
ing. Spring-plowed land sometimes can be 
fitted satisfactorily by similar treatment. 
Finishing the preparation with a plank 
drag leaves the soil surface smooth and 
even for planting. 

Most corn nowadays is drilled because 
more seed is planted on an acre. Weeds 
are controlled with herbicides. 

NoTE: With tractor operations it 
takes too long to get off at the end of 
the field and move the check wire. 
Checking is now obsolete. 

On many of the more poorly drained 
soils of the South it is customary to plow 
the land into beds the width of a corn row 
and to plant in these beds, or "lists." 
Toward the western part of the Corn Belt 
and in the Great Plains listing without 
previous plowing is a common practice. 

Corn planting begins in southern Texas, 
usually before February 1, and progresses 
northward through the eastern two thirds 
of the United States at an average rate of 
about 13 miles a day. Planting is relatively 
early in the central part of this area, and is 
delayed toward the west by higher eleva
tions and toward the east by heavier, 
colder, and wetter soils. The spread be
tween start and finish of the planting is 
smallest in the extreme north and increases 
toward the south. 

Corn should be planted deep enough to 
put the seed in moist soil where it will not 
be in danger of drying out. In soils that 
tend to be cold, 1 or 1.Yz in. is deep enough. 
On sandy soils, it may be necessary to 
plant 3 in. deep, or even more. 

Weeds can be killed most easily when 
the field is being prepared for planting and 
before the corn is up or while it is still 
small enough to stand harrowing without 
injury. At such times the land can be gone 
over quickly with a harrow, weeder, or 
rotary how. Harrowing from just before 
the corn seedlings emerge to just after 
should be avoided unless it is essential. 
Later cultivation can be made satisfactorily 
with any of the usual cultivators. Corn 
should be cultivated often enough to con
trol weeds. Shallow cultivation is less 
likely to injure the corn roots and does not 
bring many weed seeds to the surface. 
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One of the objects of listing corn is to 
obtain deeper rooting of the plants. This 
can be accomplished only if the furrows 
are kept open until the crown roots are 
established. A lister-cultivator may be 
used in the first cultivation of listed corn; 
its disks are set to cultivate the sides of the 
furrows without pulling the soil down into 
them. Subsequent cultivations may be 
made with the same implement, or with 
any of the ordinary cultivators. 

Most of the corn acreage is harvested 
for grain, a small part is hogged down, 
grazed, or cut for fodder or silage. Corn 
usually is husked from the standing stalk 
by hand or with a mechanical corn picker; 
in the South corn is often snapped from 
the standing stalk with the husk left on; 
in other parts of the country, corn is some
times cut and shocked before being husked 
mechanically or by hand. 

The grain of freshly gathered corn (ex
cept the moisture-rich sweet corn) con
tains 16 to 30 percent moisture; before 
shelling, the ears are stored in cribs until 
the moisture content is reduced to less 
than 14 percent; then the shelled grain can 
be stored safely in bins. Care must be 
taken to avoid spoilage; sufficient air 
circulation in the cribs or artificial drying 
may be necessary to avoid losses. 

Soft corn is a term which refers to mois
ture-rich, immature grain killed by freez
ing; it has a high water content. After 
drying, it looks chaffy or shrunken, but 
has almost the same feeding value as 
sound corn. The frozen immature corn 
can be made into satisfactory "ear corn 
silage." 

Shock corn, or bundle corn, is a term 
referring to corn fed without husking; 
such corn is usually called "corn fodder." 

Corn stover, also called corn stalks, is 
cured shock corn which remains after 
removal of the ears from shock corn. It 
consists mainly of leaves and stalks. Corn 
stover may be put through a shredder 
which reduces the stems and allows more 
feed to be stored in a given area. 

Corn silage is very nutritious-it con
sists of corn plants cut before their leaves 
fall off. In areas where corn is well adapted, 
farmers can produce more total livestock 
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feed from an acre of corn made into silage 
than they can by any other use of the 
land. 

Corn fields are sometimes hogged down 
or they are grazed by sheep, or by cattle; 
hogs should follow cattle in the pasture 
and thus pick up grain the cattle may 
waste. 

Seed corn must be carefully dried and 
stored to retain its viability. 

While most of the corn crop is used-in 
this order-for hog feed, cattle feed, 
poultry feed, horse and mule feed, and 
sheep feed, a part of the harvest is used 
industrially for the production of alcohol, 
and for food-corn meal, hominy grits, 
breakfast cereals, popcorn, corn sirup, corn 
sugar, starch, corn oil, etc. Sweet corn is 
widely used for canning and freezing 
purposes. 

There is considerable variation in the 
composition of corn grown in the United 
States. The average kernel contains ap
proximately 61.0 percent starch, 2.0 per
cent fiber, 7.4 percent other carbohydrates 
(sugars, etc.), 9.0 percent protein, 4.0 per
cent oil, 1.2 percent ash, 15.0 percent 
water, and 0.4 percent other substances; 
it is rich in VITAMIN A, but relatively poor 
in B-complex vitamins. 

Corn must be cleaned before it can be 
milled. In the milling process, the bran 
(hull), germ, and flour are sifted from the 
degermed grain which is used for hominy 
or ground into grits or corn meal. Corn 
by-products rank next to wheat by-products 
as the most important CEREAL GRAIN BY

PRODUCTS of this country. 
The following are the officially recog

nized feed products obtained from corn: 
Corn meal-the finely ground, unbolted 

corn. 
Corn bran-the outer coating of the 

kernel, with little or none of the starchy 
part or germ. 

Corn feed meal-the fine siftings ob
tained in the manufacture of sc,reened 
corn chop, screened ground corn, or 
screened cracked corn. 

Corn chop, ground corn, or cracked corn
the entire product made by chopping, 
grinding, or cutting the grain; it may be 
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fine, medium, or coarse and must contain 
not more than 4 percent foreign material. 

Screened corn chop, screened ground corn, 
or screened cracked corn-the coarse portion 
of corn chop, ground corn, or cracked corn, 
from which most of the fine particles have 
been removed; it must contain not .more 
than 4 percent foreign material. 

Corn grits, also called hominy grits
consisting of the hard flinty portions of 
sound corn and containing little or none 
of the bran or germ. 

Ear corn chops, or corn-and-cob meal, is 
corn and cob chopped, or run through a 
hammer mill, without the husk and with 
no greater proportion of cob than occurs 
in the ear corn in its natural state. 

Ear corn chops with husks is corn, cob, 
and husk chopped, with no greater propor
tion of cob or husks than occurs in the ear 
corn in its natural state. 

Flaked corn is cracked corn that has 
been steamed and run over smooth flaking 
rolls and subsequently dried and cooled. 

Toasted corn flakes is the product ob
tained by running cracked corn-which 
has been properly tempered--over smooth 
flaking rolls; subsequently it is dried, 
cooled, and toasted. 

Corn gluten feed-the part of shelled 
corn that remains after the extraction of 
most of the starch and germ in the wet 
milling manufacture of corn starch or 
sirup. 

Gluten feed is used in livestock feeding, 
especially for dairy cattle; it also serves as 
a protein supplement in the fattening of 
beef cattle and sheep, but is usually not 
equal to the oil meals. It is not used ex
tensively in rations of swine because, like 
corn, it is deficient in lysine; however, 
small amounts may be included with other 
supplements which contain proteins of 
high biological value, e.g., fish meal. 

Corn gluten meal-the part of shelled 
corn that remains after the extraction of 
most of the starch and germ, and the 
separation of bran in the wet milling 
manufacture of corn starch or sirup. 

Gluten meal is fed under much the 
same conditions as gluten feed and is con
sidered somewhat more valuable in keep
ing with its higher protein content. Yellow 
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corn gluten meal is valued as a constituent 
of the diet of growing chickens because it 
provides vitamin A and gives the desirable 
yellow color to the shanks and skin of the 
chickens. 

Maltose processed corn-the dried residue 
of cleaned whole ground corn, obtained 
after the removal of starch in the manu
facture of malt sirup. 

Maltose process corn gluten feed-the 
dried residue from degermed corn, ob
tained after removal of starch in the manu
facture of malt sirup. 

Hominy feed-a mixture of corn bran, 
corn germ, and part of the starchy portion 
of a kernel, as produced in the manu
facture of pearl hominy, hominy grits, or 
table meal; it must contain not less than 
5 percent crude fat. If prefixed with the 
words "white" or "yellow," the product 
must correspond thereto. 

Hominy feed is generally used as a re
placement for part or all of the corn in the 
rations of livestock; it can also replace 
grain in poultry rations. 

Corn oil cake and corn oil flakes consist 
of the corn germ from which most of the 
oil has been removed. The designating 
name for each product (obtained in the 
wet milling process of manufacturing corn 
starch, corn sirup, and other corn products) 
must include a term descriptive of the 
manufacturing process, such as: Hydraulic, 
expeller, or solvent extracted. 

Corn oil meal is ground oil cake or corn 
oil flakes; its name must include a descrip
tive term (hydraulic, expeller, or solvent 
extracted) to indicate the method of manu
facture. It is a satisfactory protein supple
ment. 

Corn germ cake consists of corn germ 
with other parts of the corn kernel from 
which part of the oil has been pressed. It is 
obtained in the dry milling process of 
manufacturing corn meal, corn grits, 
hominy feed, and other corn products. 

Corn germ meal is ground corn germ 
cake. 

Corn screenings consists of small light 
grains of corn, parts of grain of corn and 
other cereals, and other materials with 
feeding value; this product is obtained by 
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screening shelled corn, excluding sand, 
dirt, and similar inert materials. 

NOTE: The following definitions of 
corn products are as yet not official: 
Dried corn sirup-the product re
sulting from spray-drying or roll
drying regular conversion corn sirup. 
It shall have a dextrose equivalent of 
not less than 42 percent. 
Hydrolized corn protein-the product 
resulting from complete hydrolysis of 
isolated corn gluten, after part of the 
~~;lutamic acid has been removed. 

Dan~ers: Corn is subject to many 
diseases; some of these are largely local in 
their distribution or importance, whereas 
others are most widespread. CORN SMUT 
probably is the most common disease of 
corn in the United States, followed by 
HEAD SMUT, CHARCOAL ROT and the many 
other ROT diseases of the roots, stalks, and 
ears. Corn is also attacked by WHEAT 
SCAB. 

Among the leaf diseases are LEAF BLIGHT, 
BACTERIAL LEAF BLIGHT, SOUTHERN CORN 
LEAF BLIGHT, STEWART'S WILT, ZONATE 
LEAF SPOT, GRAY LEAF SPOT, BACTERIAL 
SPOT, HELMINTHOSPORIUM LEAF SPOT, and 
NORTHERN CORN LEAF BLIGHT. 

More than 350 different species of insect 
pests are known to attack corn; the most 
destructive group includes the CORN EAR
WORM, CHINCH BUG, WHEATSTEM SAWFLY, 
GREENBUG, GARDEN WEBWORM, CORN ROOT
WORM, CORN ROOT APHID, CORN LEAF 
APHID, EUROPEAN CORN BORER, SOUTH
WESTERN CORN BORER, CORN FLEA BEETLE, 
SOUTHERN CORN ROOT WORM, SUGARCANE 
BORER, GRASSHOPPERS, ARMY CUTWORM 
and other CUTWORMS, BILLBUGS, FALL 
ARMYWORM and other ARMYWORMS, GRAIN 
WEEVILS, WHITE GRUBS, WIREWORMS, STINK 
BUGS, and many other kinds of beetles, 
bugs, and borers. 

Varieties: More than a thousand 
varieties of corn have been grown in the 
United States, but their names are of little 
interest to farmers, particularly since 
most corn is hybrid and local conditions 
greatly influence the performance of the 
very same varieties, even in neighboring 
areas. 



CORN 

Hybrids are just as definitely adapted 
to various localities as are varieties, and 
hybrid seed corn should be used only 
when it is known that the particular 
hybrid is adapted and productive in ,the 
particular locality. 

Possibly the simplest way to give a 
general idea of what hybrid corn is, is to 
compare it to the mule. A mule is the 
first-generation hybrid between a mare 
and an ass, and partakes of the better 

FIRST YEAR 

SECOND YEAR 
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qualities of both parents; it does not re
produce, but must be produced anew each 
generation, not for reproduction but for its 
own value. A corn hybrid is the first-gen
eration hybrid between two strains of 
corn, and it, too, must be produced anew 
each generation, not for reproduction but 
for its own value. During that generation 
good hybrids produce larger yields of high
quality corn per acre than do the best 
commercial varieties. 

Corn. Diagram of method of crossing inbred plants and the resulting crosses to produce 
double-cross hybrid seed. (R.8.) 
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NoTE: These are steps for hybrid seed 
corn production: 
1. Select a number of prospective 
parents. 
2. Inbreed by placing a bag on the 
shoot to prevent other plants from 
pollinating; place another bag over 
the tassel to collect pollen which is 
then transferred to the shoot. This is 
repeated for several generations. 
3. Select the inbred corns that have 
the desired characteristics and re
produce. 
4. Cross two inbred lines to get a 
single-cross hybrid. Several rows of 
one line are planted next to the second 
line. The female plants are detasseled 
to prevent them from shedding pollen. 
5. Cross two single-cross hybrids to 
get seed for planting. 

At present several hundred different 
corn hybrids are being grown in this 
country. They are produced from a large 
number of outstanding inbred lines, e.g., 
those designated as 38-11, A, C 11, CC 1, 
Cornell 11, Hy, Kys, L 317, Os 420, Pr, 
R 4, Tr, and WF 9. 

Probably the best known corn hybrid 
is U.S. 13, a double cross produced from 
four inbred lines, namely (WF 9 X 38-11) 
X (Hy X L 317). Other leading hybrids 
are Colorado 152, Indiana 844, Iowa 939, 
Indiana 909A, Kentucky 103, Missouri 8, 
Ohio C 38, Oklahoma 311, Tennessee 101, 
Texas 8, and Wisconsin 416. 

The species Indian corn, Zea mays, con
sists of seven types, each of which includes 
numerous varieties: 

1. DENT CORN 
This is the most important corn-type 

grown in the United States, especially in 
the Corn Belt. The grain shows a wide 
range of colors, with yellow or white pre
dominating; the kernel forms a dent or 
wrinkle when it dries. 

Among the best-known varieties of dent 
corn are Boone County White, Clarage 
(yellow), Leaming (yellow), Northwestern 
Dent (red-kernelled), Reid Yellow Dent, 
Silver King (white), various southern 
Prolific varieties (white), and St. Charles 
White. 

CORN 

2. FLINT CORN 
The kernels are rounded at the tip and 

mature early. If grown in northern areas, 
the ear has 8 rows of kernels; in the South 
it may have 12 or 14 rows. This type in
cludes the varieties King Philipp Flint 
(yellow), and Longfellow Flint (yellow). 

3. FLOUR CORN 
The kernels may have any color, but 

white, blue, and variegated predominate. 
The blue and variegated types are called 
squaw corn, or native corn; they are much 
richer in niacin content than ordinary 
white flour corn. 

4. Poo CORN 
Each kernel is enclosed in a pod (husk). 

This type is of no commercial importance. 
5. POPCORN 

The small, very hard kernels of this 
type differ in color and size; when the 
kernels are pointed, the varieties are 
called "rice"; when rounded, they are 
known as pearl. 

Among its leading varieties are South 
American and Supergold (or Yellow Pearl). 
From inbreds developed from them, many 
hybrids have been produced; e.g., K 4 and 
Purdue 31. 

6. SwEET coRN 
The kernels are nearly transparent and 

wrinkled when mature. Because they con
tain some sugar before ripening, these 
kernels taste sweeter than those of other 
types. Popular are such varieties as 
Stowell's Evergreen (white), Golden Bantam 
(yellow), Country Gentleman (white), and 
Golden Sunshine (yellow). Leading hybrids 
are Golden Cross Bantam (yellow), Span
cross (yellow), and Marcross (yellow). 

7. WAXY CORN 
This plant is grown for its special starch 

which consists of AMYLOPECTIN only, while 
the starch of other plants also contains 
AMYLOSE. 

NOTE: Three grain SORGHUMS are named 
"corns": 
Jerusalem rice corn, also called Mexi
can desert wheat corn; this is a shallu. 
Rice corn, or Jerusalem corn, is durra. 
White Egyptian corn, or White durra, 
is a durra selection. 



CORN-AND-COB MEAL 

References: R.8; F.6; M.32; L.8; B.12; 
B.13; B.14; U.3; U.7; U.S; E.ll; W.22; 
P.14; D.lO; E.l2. 

See also VELVETBEANS; FIELD BEANS; 

BUCKWHEATS; CROTALARIAS; LESPEDEZAS; 

COMMON LESPEDEZA; SPELT; KUDZU; PROSO; 

FLORIDA BEGGARWEED; FIELD PEA; ROUGH

PEA; PEANUT; CRIMSON CLOVER; ALSIKE 

CLOVER; CLUSTER CLOVER; TEOSINTE; DOD

DERS; BY-PRODUCT FEEDSTUFFS; YEAST 

DRIED GRAIN OR VINEGAR DRIED GRAIN; 

DISTILLERS' PRODUCTS; SILAGE; SILAGE 

CROPS; WHITE-FRINGED BEETLES; ROOT 

KNOT; STEM NEMATODE; VITAMIN E; PETER

SEN'S RELATIVE FEED VALUES; SOAKING 

FEED; SHREDDING; SCREENINGS; GRAZING; 

PASTURE MANAGEMENT; SEED TREATMENT; 

ARASAN. 

CORN-AND-COB MEAL 
= ear corn chops. See CORN. 

CORN BORER. See SOUTHWESTERN CORN 

BORER; EUROPEAN CORN BORER. 

CORN BRAN. See CORN. 

CORN CHOP. See coRN. 

CORN COBS, when ground finely, can 
be used as roughage for ruminants. Some 
states permit the sale of corn cobs in 
mixed feeds, if the package is labelled 
"For ruminants only." 

Corn cobs are useful for bedding and 
for absorbing MOLASSES before incorpo
rating it in dry feed. 
CORNCOCKLE (Agrostemma githago) is a 
tall branching plant with purplish-red 
flowers. It is a WEED very often found in 
WHEAT and other grain fields. 
CORN DISTILLERS' DRIED GRAINS 
and corn distillers' dried grain with solubles 
are DISTILLERS' PRODUCTS. 

CORN DISTILLERS' DRIED SOLU-
BLES. See DISTILLERS' PRODUCTS. 

CORN EARWORM (Heliothis armigera) 
is the most destructive insect enemy of 
ear CORN in the United States. When it 
feeds on COTTON it is called bollworm. 
Under the name "tomato fruitworm" it is a 
very destructive enemy of early tomatoes. 

Corn earworm occurs throughout this 
country wherever corn is grown, but it is 
most destructive in the southern states 
where the breeding season is longer. Sweet 
corn is especially attractive to the ear
worm, which in a single year has caused 
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an estimated loss of $75 million to the 
corn crop of the United States. 

In addition to cotton and tomatoes, it 
attacks tobacco, SOYBEANS, grain SOR

GHUMS, VETCHES, PEANUT foliage, AL

FALFAS, COWPEA, SUNFLOWER, many vege
tables, and other plants. 

The damage to corn is caused entirely 
by the worms, or larvae. In early plantings 
they feed on the tender, unfolding leaves; 
when these injured leaves unfold, they 
present a ragged appearance, which is 
often called "ragworm injury," or "bud
worm injury." When tassels appear, the 
worms immediately attack them, too. 
Corn silk is an attractive food for the 
larvae only while it is fresh; after it dries 
out, they feed upon the developing kernels. 
The principal injury, however, occurs 
when the worms reach the ears, where 
many of the kernels are destroyed while 
still soft. 

The indirect injury caused by the ear
worm is sometimes as important as the 
direct loss, since other insects, such as the 
GRAIN BEETLES and WEEVILS, and MOLDS 

gain admission to the damaged ears. Ears 
severely injured by molds are unsafe for 
feed, especially for horses. 

The egg of the corn earworm is about 
half the size of the head of a pin. It is 
shaped like a flattened ball and is ribbed. 
When first laid it is a light yellow but it 
soon darkens and when ready to hatch, is 
a dusky brown. Hatching occurs from 
two to eight days after the egg is deposited, 
depending on the temperature. 

The newly hatched larva is whitish 
with a black head, and very small. Growth 
is rapid, and the worm attains full size in 
thirteen to twenty-eight days after hatch
ing. The increase in size is accomplished 
by molting: every two to five days the old, 
hard skin is cast off, and the worm expands 
greatly before the new skin has become 
hardened. Usually, five such molts occur 
during the process of growth. 

When full-grown the earworm is about 
172 in. long and very robust. The colora
tion at this time varies greatly. Many of 
the larvae are ma,rked with conspicuous 
stripes of varying shades of cream, yellow, 
brown, slate, and black. A few are without 
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stripes and may be pink, green, cream, or 
yellow. The larvae stage is the only destruc
tive stage of the insect. 

The full-grown larva then leaves the 
ear and drops to the ground. It enters the 
soil and bores down 1 to 9 in., depending 
on soil and weather conditions. The larva 
then forms a cell, where it transforms into 
a light-brown pupa about ~ in. long. 
While in the pupal stage it changes into a 
moth which emerges and makes its way to 
the surface. 

In midsummer the period from the time 
the larva leaves the ear until the moth 
emerges may be as short as fourteen days, 
but it may be several months if the insect 
passes the winter in the pupal stage. 

The moth is about ~ in. long and has a 
wingspread of 1Yz in. The coloration is 
dull, from a light olive-green to a rather 
dark reddish-brown. The moths become 
active early in the evening, feed on the 
nectar of various flowers, and then fly in 
search of suitable plants on which to lay 
their eggs. The females live about twelve 
days, and each may deposit 400 to 3,000 
eggs, the average being about 1,000. 

In hot weather the full life cycle can be 
completed in a month. There may be as 
many as seven generations a year in some 
of the southern areas. In the most northern 
part of the country, however, there is 
usually only one generation each year. 
Throughout the greater part of the Corn 
Belt there are three or four generations 
annually. In the East pupae do not sur
vive much farther north than an imaginary 
line from central Virginia through St. 
Louis, Mo., to Topeka, Kans.; along the 
Pacific Coast, pupae survive at least as 
far north as southern Washington. 

Time of planting affects the severity of 
earworm damage. In general, in the north
eastern areas and North Central States 
corn planted the earliest is injured the 
least and that planted the latest is dam
aged the most. In the southern states 
early planted corn is more likely to be in
fested by the earworm. 

Control: The most important factor 
in helping reduce earworm damage to corn 
is the earworm's habit of cannibalism: 

CORNFIELD ANT 

Whenever two worms come into contact 
with each other, they fight until one or 
both are injured beyond recovery. 

A tiny wasplike insect known as Tricho
gramma minutum is the most important 
egg parasite. Earworms feeding upon 
vetch and alfalfa are easy prey to several 
parasites, particularly the two-winged fly 
Winthemia quadripustulata. The most im
portant predatory insect enemy of the 
earworm egg and small larva is a small 
blackish bug, Orius insidiosus. 

Corn earworm. (U.13.) 

At least 21 species of birds feed on the 
corn earworm. Most important are the 
redwinged blackbirds, the boat-tailed 
grackle, the English sparrow, and the 
downy woodpecker. 

MoLES destroy many corn earworm 
pupae. During prolonged periods of wet 
weather large numbers of larvae and pupae 
die of certain diseases. 

Usually it is not practical to use in
secticides for the control of the corn ear
worm in field corn. However, protecting 
the ears by applying DDT sprays may be 
desirable in the case of valuable seed corn. 

Reference: B.9. 
See also ALFALFA CATERPILLAR. 

CORNELL 11 is one of the inbred lines 
of CORN hybrids. 
CORNELL 595. 

See COMMON WHEAT (variety). 
CORN FEED MEAL. See coRN. 
CORN FIELD. See CORN. 
CORNFIELD ANT (Lasius niger 
alienus americanus) is a small brown ANT, 
which, in the fall, carries the CORN ROOT 
APHID eggs to its nest and cares for them; 
in spring, when the eggs hatch, the ant 
places the helpless aphids on the host 
plant. The aphids are cared for in the 
same way during the summer months. In 
return, the ant obtains for its work a 
sweetish fluid, the predigested sap of the 
corn or other plants, which is given off by 
the aphid. 

Reference: D.lO. 



CORN FLEA BEETLE 

CORN FLEA BEETLE ( Chaetocnema pu
licaria) feeds on CORN leaves and so causes 
wounds into which it introduces the bac
teria that are the cause of STEWART's WILT. 
This shiny black beetle is not much larger 
than a flea and jump~ like one when dis
turbed. The beetle usually picks up bac
teria when it feeds on leaves of diseased 
plants. The bacteria may live over winter 
within the bodies of the adult beetles. 

Control: The corn flea bettie can be 
readily controlled with DDT. 

Reference: P.16. 
CORN FODDER. See CORN. 
CORN GERM CAKE. See CORN. 
CORN GERM MEAL. See coRN. 
CORN GLUTEN FEED. See CORN. 
CORN GLUTEN MEAL. See CORN. 
CORN GRITS. See CORN. 
CORN HYBRIDS. See CORN. 
CORN LEAF APHID (Aphis maidis) is 
an insect pest which attacks CORN-es
pecially those lines which are susceptible 
to the EUROPEAN CORN BORER-and SOR
GHUMS. These APHIDS winter in the South 
and migrate north during spring and 
summer; they are difficult to control. 
CORN LEAF BLIGHT. See NORTHERN 
CORN LEAF BLIGHT; SOUTHERN CORN 

LEAF BLIGHT. 
CORN MEAL. 

See CORN; BUCKWHEATS; COWPEA. 
"CORN MEAL BY-PRODUCTS." 

See LABELS. 
CORN MOLASSES =feeding corn sugar 
molasses. See MOLASSES. 
CORN OIL CAKE. See CORN. 
CORN OIL FLAKE. See CORN. 
CORN OIL MEAL. 

See CORN; MOLASSES. 
"CORN PRODUCT." See LABELS. 
CORN ROOT APHID (Anuraphis maidi
radicis) causes serious injury to growing 
CORN each year. It is distributed generally 
throughout the United States east of the 
Rocky Mountains, but it is an especially 
destructive pest in the Corn Belt and in 
southern Wisconsin. It also is injurious to 
COTTON. 

The corn root aphid is a small, soft
bodied insect not larger than a pinhead, 
of a bluish-green color, but dusted with a 
fine whitish powder which makes it appear 
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grayish-green. The aphids cluster on the 
corn roots and suck the plant juices. In
fested plants are dwarfed, the leaves be
come brown or otherwise discolored, but 
even heavily infested plants are seldom 
killed outright. Infestations later in the 
season are seldom recognized, but ant hills 
and the common brown CORNFIELD ANTS 
found near corn plants often indicate the 
presence of the root aphids. 

There are four forms of the corn root 
aphid-the males, the egg-laying females, 
and the winged and wingless females that 
bear living young. In the spring and 
during the summer only the winged and 
wingless females are to be found. 

The true sexes-the males and the egg
laying females-occur only in the fall. 
These females lay pale yellowish-green 
eggs, which later turn to jet black. The 
eggs, which are kept by the cornfield ant 
and other species of ants in their nests 
over winter, begin to hatch usually the 
latter part of March; the young aphids are 
transferred by the attendant ants to the 
roots of convenient weeds. The young 
mature in about fifteen days. Members 
of this and the succeeding 15 or 16 genera
tions that are born between spring and 
fall give birth to living young, which they 
produce without fertilization by the male. 

Since each female gives birth to 40 or 50 
young, and they in turn mature and pro
duce young in six to eight days during the 
summer months, the corn root aphids in
crease to enormous numbers. 

The first two or three generations live 
on the roots of weeds, but as soon as the 
corn sprouts, the ants transfer the aphids 
to the more succulent corn roots. After 
the second or third generation, a consider
able number of the aphids may be winged, 
and many of these come out of the ground 
through the ant tunnels and fly away to a 
new field. If they chance to alight near 
an ant hill, they are seized immediately by 
the watchful ants and placed on a con
venient root, where they will give rise to 
another infestation. 

The males and the egg-laying females 
begin to appear about the first of October, 
and the eggs laid by these females are im
mediately stored by the attendant ants. 



125 

As cold weather approaches, the ants 
carry the eggs with their own young 
deeper into the soil, and usually, by the 
middle of November, (in the latitude of 
Illinois and Wisconsin) all will be found 8 
in. or more below the surface, which is 
below the ordinary plow furrow. Similarly 
in summer, during periods of drought, the 
ant colonies may be found 8 to 12 in. below 
the surface. 

Control: A rotation that avoids having 
two successive crops of corn on the same 
land not only prevents injury by the corn 
root aphid, but also controls other serious 
pests, especially the CORN ROOTWORM. In 

Corn root aphid. A winged aphid; wingless 
aphids attacking corn roots. (0.10.) 

CORN SMUT 

the Cotton Belt it is also important not to 
follow cotton with corn, or vice versa. 

One of the most effective means of con
trolling the corn root aphid is by thorough 
stirring of the soil before planting; this 
procedure disturbs the ant colonies and 
scatters and kills the aphids so that the 
corn and cotton plants may make a sub
stantial growth before the ant and aphid 
colonies become re-established. 

Infested fields that are to be replanted 
to corn should-in the spring-be plowed 
to a depth of 6}1 to 7 in.; they should be 
plowed after March 15 in the latitude of 
central Indiana and Illinois. Subsequently, 
they should have three or four diskings to 
a depth of 4 to 5 in. with a 16- or 20-in. 
disk. 

Plowing in the fall before the ant colonies 
go below the plow line is sometimes useful; 
however, additional spring diskings are 
essential. 

One of the greatest obstacles in the 
control of insects injurious to field crops is 
lack of community co-operation. It is im
portant that every farmer in a community 
rotate his crops and cultivate his old 
cornfields to destroy the root aphid and 
the attendant ant colonies, whether he 
plans to replant them to corn or not. 

Reference: D.lO. 
CORN ROOTWORM (Diabrotica longi
cornis), sometimes also referred to as the 
northern corn rootworm, is a close relative 
of the SOUTHERN CORN ROOTWORM; it 
attacks CORN to some extent in the Middle 
West and also is found from Maine to the 
Gulf of Mexico and westward to Minne
sota, South Dakota, and New Mexico. 
-See also CORN ROOT APHID. 
CORN SCREENINGS. See coRN. 

CORN SILAGE. 
See SILAGE CROPS; SILOS; CORN. 

CORN SMUT is caused by the FUNGUS 

Ustilago maydis. It is one of the most 
widely distributed CORN diseases and oc
curs wherever corn is grown. At times it 
causes relatively heavy losses, especially 
in the warmer and somewhat drier corn
growing areas. 

The smut galls may develop on any of 
the above-ground parts of the plant where 
young tissues are exposed. Infection takes 



CORN STALKS 

place only in young succulent tissue, unless 
entrance is gained through wounds. Young 
leaf tissue is usually the first to be attacked, 
next in order are tassels and ears. Stalks 
may be attacked through openings made 
by insects, implements, or other agencies. 
The galls formed are irregular in shape 
and may vary in size from ,!1 to 6 in. in 
diameter. At first the smut gall is white 
inside; later the closely packed fungus 
threads break up into black spores. The 
gall is covered with a white membrane 
until the spores are mature; then the 
membrane breaks and the spores are 
spread by the wind to the soil and to de
caying plant refuse, where they overwinter. 
The following summer these spores pro
duce smaller spores (sporidia), which are 
carried by air currents to the cornfields 
and infect the next crop. 

Unlike other grain smuts, corn smut is 
not seed-borne and is not systemic; that is, 
the fungus does not invade the young 
seedling and does not develop unobserved 
inside the plant. Each smut ·gall is a 
separate local infection caused by spores 
carried to that part of the plant by air 
currents. 

Control measures are limited to sanita
tion, crop rotation, and the development 
and use of resistant corn hybrids. The 
removal and burning of the smut may be 
practicable where infection is not too 
severe. A heavy stand of grain or some 
forage crop following corn tends to prevent 
the spread of the sporidia from the soil to 
nearby cornfields. 

Reference: L.lO. 
CORN STALKS = Corn stover. See CORN. 
CORN STOVER. See CORN. 
CORN SUGAR. See DEXTROSE. 
COROLLA is the inner part (often showy) 
of the floral envelope; it is composed of 
PETALS. The outer part is called CALYX. 
CORYNEBACTERIUM. The BACTERIUM 
C. insidiosum causes BACTERIAL WILT, an 
important ALFALFA disease. 
COSSACK ALFALFA. 

See VARIEGATED ALFALFAS (variety). 
COTTON is a term applied to various 
Gossypium spp. and to the downy sub
stance growing in the capsules, or pods, of 
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the cotton plant which is cultivated in 
large quantities in the southern part of 
the United States. Cotton is the most 
important fiber crop of this country. 

While cotton is a perennial plant in the 
tropics, it is an annuai in the United 
States. The plant grows 2 to 5 ft. high, has 
long taproots and a main stem with many 
branches and lobed leaves. Its flowers are 
yellow, purple, red, or white, and are 
followed by fruits which consist of seeds 
covered with fibers: they are called BOLLS. 

The cotton is picked from the bolls and 
hauled to the gin where the fibers are 
separated from the seeds. The separated 
fibers are known as lint; the lint is packed 
in bales which are shipped to the spinner 
to be made in to yarn. 

On the other hand, a small percentage 
of the COTTONSEED produced is taken back 
to the farms where it is used for feed; the 
rest is shipped to the cottonseed oil mills. 
At the mills cottonseed is accumulated in 
large storage houses from which it is con
veyed mechanically through the cleaning, 
delinting, hulling, separating, rolling, cook
ing, and pressing apparatus-according to 
need. Thus, cottonseed oil (which must be 
refined for human use) and its by-products 
(such as cottonseed cake, meal, hulls, and 
linters) are obtained. 
Dan~ers: Cotton is attacked by Asco

CHYTA BLIGHT OF COTTON, ASCOCHYTA 
STEM CANKER, CHARCOAL ROT, RHI
ZOCTONIA STALK ROT, and COTTON ROOT 
ROT, as well as meadow NEMATODES, and 
such insects as STINK BUGS, CORN EAR
WORM, CORN ROOT APHID, VELVETBEAN 
CATERPILLAR, FALL ARMYWORM, and BROWN 
COTTEN BUG. 

Species: In the United States four 
species of cotton-with many varieties
are of commercial importance; i.e., upland 
cotton with medium coarse fibers and white 
flowers which turn pink and red; American
Egyptian cotton, with fine, long fibers, and 
yellow petals having a purple spot on the 
base; and two species of Asiatic cotton 
with short, coarse fibers. 

Reference: C.12. 
See also OATS; CORN; LIGHTNING INJURY; 

BUR-CLOVERS; LESPEDEZAS; KUDZU; 
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VETCHES; ROUGHPEA; FIELD PEA; COWPEA; 

PEANUT; COMMON LESPEDEZA, WHITE
FRINGED BEETLES. 

COTTON BUG. 
See BROWN COTTON BUG. 

COTTON ROOT ROT is caused by the 
FUNGUS Phymatotrichum omn.ivorum which 
flourishes on more than 2,000 plant species, 
including COTTON, TALL FESCUE, and 
SERICEA lespedeza, as well as on vege
tables, fruits, shrubs, and trees. 

The first symptom on a plant is a yellow
ing or bronzing of the leaves, then a wilting 
of the leaves occurs which is rapidly fol
lowed by dying and browning of the 
foliage. By midseason and later, patches of 
brown, dead plants present a characteristic 
symptom of the disease. 

Roots of infected plants are overrun 
with whitish or tan threads of the fungus 
mycelium, causing lesions which are de
structive to the outer cells of the root. Then 
the fungus penetrates into the central parts 
of the plant. 

Heavy rain and gullying of the soil may 
spread the fungus to new areas of infec
tions. 

Control: Rotation with nonsusceptible 
crops, in which cotton is grown one year 
in four, gives best control of the fungus, 
especially if supported by a rigid weed
control program, use of nitrogen fertilizer, 
early-fall plowing, and application of or
ganic manure to the soil. 

Reference: B.27. 
COTTONSEED, obtained from COTTON, 
the great crop of the South, is sent through 
the cleaning, delinting, hulling, :separating, 
cooking, and pressing apparatus of the oil 
mills. 

Many cottonseed products, concen
trates as well as roughages, are used as 
livestock feeds. All concentrates have the 
same general characteristics and qualities; 
their chemical composition depends mainly 
on the form of manufacture and the 
thoroughness of separating out the hulls. 

Untreated cottonseed contains several 
compounds that are toxic, at least to non
ruminants; one of these compounds is 
GOSSYPOL. This substance is made inac
tive by cooking the seed after the addition 
of water. Similarly, the cooking and ex-

COTTONSEED 

pelling process to which cottonseed meal is 
subjected in order to remove the oil, is in 
large measure destructive to the toxic 
principle in the raw seed. 

Cottonseed is a good source of protein, 
potash, and phosphorus, but is deficient 
in calcium and carotene (vitamin A). An 
adequate quantity of calcium is especially 
important to milking or nursing animals 
and to young stock, and may be supplied 
satisfactorily by LEGUME hays or by a 
mineral supplement. Some nutritional 
failures attributed to cottonseed meal have 
been the result of using it with poor-quality 
roughages, such as hulls or straw, and 
without carotene or vitamin-A supplement. 

Cottonseed (uncrushed) was formerly 
used extensively as a feed for livestock. 
Feeding tests have indicated that 1 lb. of 
good-quality cottonseed meal is equal to 
2 lb. cottonseed as a feed for fattening 
steers. Large rations of cottonseed tend to 
produce scours, but quantities up to 5 or 
6 lb. give no trouble of this sort or only a 
very mild laxative action. 

Cottonseed contains about 20 percent 
each of fat and crude protein; 1 ton cotton
seed will yield approximately the following 
quantities of products: Linters or short 
fiber, 110 lb.; hulls, 514 lb.; cake or meal, 
954lb.; crude oil, 303 lb.; with dirt and loss 
in manufacture amounting to 119lb. 

Cottonseed hulls are the roughage 
product of cottonseed-oil manufacture. 
The hulls are removed from the cotton
seed before the oil is extracted. They have 
a very low protein content and should be 
fed only in connection with protein-rich 
feeds. As a roughage the hulls have about 
the same energy value as has oat straw or 
corn stover but they contain less protein 
and calcium. They are valuable where no 
other roughage is available but can be 
hauled economically only as far as 50 
miles. Cottonseed hulls are used extensively 
in the South, especially for steer feeding. 
They can also be used for fattening lambs 
or cattle, if carotene, protein, and minerals 
are supplied adequately by pasture forage. 

Cottonseed-hull bran consists of good 
cottonseed hulls from which the lint has 
been removed. The feeding value of the 
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bran is not appreciably greater than that 
of ordinary cottonseed hulls. 

Officially recognized are the following 
cottonseed products: 

Cottonseed cake-a product of the cotton
seed, composed principally of the kernel 
with such portions of the hull as are neces
sary in the manufacture of oil; it must 
contain at least 36 percent crude protein. 
Cottonseed cake is classed as follows: 

1. Cottonseed cake, prime quality-must 
be firm, but not flinty in texture, free of 
mold, not have a sour or musty odor, and 
when ground into meal must produce 
cottonseed meal, prime quality. Cotton
seed cake with 43 percent crude protein 
must be termed "43 percent protein cotton
seed cake, prime quality," and lower grades 
similarly designated. 

2. Cottonseed cake, off quality-does not 
fulfill the above requirements as to odor or 
texture. Cotton-seed cake with 43 percent 
crude protein must be labeled "43 percent 
protein cottonseed- cake, off quality," and 
lower grades similarly designated. 

NoTE: The following cottonseed cake 
sizes must be designated and sold 
according to their protein content: 

Nut-size cottonseed cake, prime or off 
quality, will pass through 172 in. round 
perforation and over % in. round perfora
tion. It shall be free from meal, pea-size 
and pebble-size cakes, and shall not con
tain in excess of 10 percent sheep-size cake. 

Sheep-size cottonseed cake, prime or off 
quality, will pass through % in. round 
perforation and over % in. round perfora
tion. It shall be free from meal and pebble
size cakes and shall not contain in excess 
of 10 percent nut-size and pea-size cakes. 

Pea-size cottonseed cake, prime or off 
quality, will pass through % in. round 
perforation and over % in. round perfora
tion. It shall be free from meal and nut
size cake and shall not contain in excess 
of 10 percent of sheep-size and pebble
size cakes. 

Pebble-size cottonseed cake, prime or off 
quality, consists of fine particles and small 
pieces of cottonseed cake capable of 
passing through a % in. round perforation. 

Cottonseed meal is a product of the 
cottonseed; it is composed principally of 
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the kernel with such portion of the hull as 
is necessary in the manufacture of oil, pro
vided it contains at least 36 percent 
protein. Cottonseed meal is classed as 
follows: 

1. Cottonseed meal, prime quality-must 
be finely ground, not necessarily bolted, 
free from extensive lint, not have a sour, 
musty, or burnt odor. Cottonseed meal 
with 36 percent protein must be termed 
"36 percent protein cottonseed meal, prime 
quality," and higher grades similarly 
designated by changing "36" to appropri
ate protein content. 

2. Cottonseed meal, off quality-does not 
fulfill the above requirements as to odor or 
texture. It must be graded "36 percent 
protein cottonseed meal, off quality," and 
higher grades similarly designated. 

The following guarantees of crude fat 
and crude fiber are recommended for 
other than solvent extracted cottonseed 
meal: 

Protein 
36% 
41% 
43% 

Crude fat 
(minimum) 

3% 
3% 
3% 

Crude fiber 
(maximum) 

17% 
14% 
13% 

For color standard refer to NOTE under 
cottonseed cake. 

Cottonseed meal is heated during proc
essing. Proper heating reduces toxicity to 
the extent that such cottonseed meal can 
serve as the only protein supplement in 
diets for swine and growing poultry. How
ever, even the highest quality cottonseed 
meals at present are not recommended for 
laying hens because the minute, nontoxic 
levels of gossypol in the ration cause egg 
yolks to develop a green color in storage. 

The proteins of cottonseed meal con
tain comewhat less lysine than those of 
properly heated soybean meal and animal
protein supplements but they are very 
satisfactory for ruminants. 

Solvent extracted cottonseed meal-the 
product resulting from grinding solvent 
extracted cottonseed flakes. It must be 
sold according to its protein content. 

For solvent extracted cottonseed meal, 
the following guarantees of crude fat and 
crude fiber are recommended: 
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Protein 
36% 
41% 
43% 

Crude fat 
(minimum) 

0.5% 
0.5% 
0.5% 

Crude fiber 
(maximum) 

17% 
14% 
13% 

Solvent extracted cottonseed flakes-the 
product obtained after solvent extraction 
of the oil from cottonseed kernels and such 
portions of the hull as are necessary in the 
manufacturing process. 

Degossypolized cottonseed meal is cotton
seed meal from which the gossypol has 
been deactivated so as to contain not more 
than 0.04 percent free gossypol. 

Cottonseed cubes, prime quality, or cotton
seed pellets, prime quality-processed by a 
cubing or pelleting machine, must be firm, 
but not flinty, free of mold, not have a 
sour or musty odor, and when ground into 
meal, must produce cottonseed meal, prime 
quality. This product shall contain not less 
than 36 percent crude protein. It must be 
sold according to the protein content. 

Cottonseed feed-consisting of cotton
seed meal and cottonseed hulls, must con
tain not less than 22 percent protein. 

Whole pressed cottonseed, prime quality, is 
the product that results from subjecting 
the whole, sound, mature, clean, not 
decorticated cottonseed to pressure in 
order to extract the oil; it includes the 
entire cottonseed, except for the extracted 
oil and the removed lint. It must be sold 
according to its protein content. 

Ground whole pressed cottonseed, prime 
quality, is whole, pressed cottonseed, 
ground. It must be sold according to its 
protein content. 

References: F.6; E.12; E.13; G.11. 
See also OILSEED MEALS; VITAMIN E. 

COTTONSEED BY -PRODUCTS. 
See COTTONSEED; RANGE MANAGEMENT. 

COTTONSEED CAKE. See COTTONSEED; 

PRUSSIC ACID POISONING. 

COTTONSEED CUBES. 
See COTTONSEED. 

COTTONSEED FEED. See COTTONSEED. 

COTTONSEED-HULL BRAN. 
See COTTONSEED. 

COTTONSEED HULLS. 
See COTTONSEED; POISON BRAN MASH. 

COTTONSEED MEAL. See COTTONSEED; 

GRAZING; YEAST DRIED GRAINS OR VINEGAR 

COVERED KERNEL SMUT 

DRIED GRAINS; VELVETBEANS; PETERSEN'S 

RELATIVE FEED VALUE. 

COTTONSEED PELLETS. 
See COTTONSEED. 

COTYLEDON (pronounced: kot-e-leedun 
is the first leaf produced when a seed germi
nates. The number of cotyledons is of im
portance in the classification of flowering 
(seed) plants. Thus, a GRASS or SEDGE is 
always a monocotyledon; LEGUMES are 
dicotyledons. 
COUCH GRASS = BERMUDA-GRASS. 

COUMARIN forms colorless crystals and 
is only slightly soluble in water. It is con
tained in SWEETCLOVER; when mold action 
transforms it into DICOUMAROL, it becomes 
the cause of SWEETCLOVER HAY POISONING. 

-See also VITAMIN K. 
COUNTY (AGRICULTURAL EXTEN-

SION) AGENT is an employee of a State 
Land Grant College who acts at the county 
level. In addition to his own knowledge he 
can draw on and request the aid of subject
matter specialists in giving professional 
advice to farmers. He may be able to 
supply lists of dependable sources of seetls, 
feedstuffs, insecticides, etc. 
COUNTRY GENTLEMAN CORN. 

See CORN (variety). 
COVER CROP is a crop grown between 
the trees of orchards or on fields between 
cropping seasons. Left on the land, it pre
vents erosion by water and wind. In spring 
it is usually turned under, thus becoming 
a fertilizer.-See also DUST STORMS. 

COVERED KERNEL SMUT, one of the 
so-called HEAD SMUTS, is caused by Sphace
lotheca sorghi, a FUNGUS. It attacks all 
groups of SORGHUM, including JOHNSON

GRASS, and is probably the most destruc
tive sorghum disease in the United States. 
Although it occurs wherever sorghum is 
grown, it is most prevalent in the Kansas
Oklahoma-Texas area. Usually, all of the 
kernels on smutted plants are destroyed. 
In smutted heads, enlarged cylindrical or 
cone-shaped smut galls are formed instead 
of the kernels. These smut galls are initially 
covered with a light-gray or brown mem
brane which may later break and release 
dark-brown spores. Some of these spores 
are scattered in the field to nearby healthy 
heads, but most of them remain in the 
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galls until the crop is threshed. Threshing 
breaks up the galls and spreads the spores 
to the healthy seeds. 

When this smutted seed is planted, the 
spores germinate along with the seed. The 
growing fungus then invades the develop
ing seedling and continues to grow unde
tected inside the plant until after heading, 
when the smut galls become evident. 

At least five races of covered kernel smut 
are known; they differ in their ability to 
attack different varieties of sorghums. All 
commercial varieties of sorgos, kafirs, 
durras, broomcorns, and SUDANGRASSES are 
susceptible to all five races, as are also such 
varieties as darso, Schrock, and Dwarf 
Freed. 

Hegari and the true milos are resistant 
to race 1, the most common of covered 
kernel smut races, but are readily attacked 
by race 2. Race 2 frequently does not affect 
the entire head in milo and hegari; never
theless, it often causes severe losses. 

Gurno and common feterita are generally 
resistant to all races of covered kernel smut 
except race 3, to which they are moderately 
susceptible. Certain varieties or crosses 
that are not susceptible to race 1 and 
differ in their susceptibility to races 2 and 
3, are attacked by races 4 and 5. Spur 
feterita and certain hybrids derived from 
it, are highly resistant to, or immune from, 
all races of covered kernel smut. 

Control: Covered kernel smut can be 
controlled effectively by proper SEED 

TREATMENT and by planting only smut-free 
seed, or growing resistant varieties. 

Reference: L.l. 
See also SULFUR; PHYGON; SPERGON; 

ARASAN; FORMALDEHYDE SOLUTION; COPPER 

CARBONATE; GRASS SMUTS; SPELT. 

COVERED SMUT OF BARLEY is 
caused by the FUNGUS Ustilago hordei. 
Heads of BARLEY affected by this smut 
appear a little later than the healthy heads. 
Smutted heads may emerge completely or 
remain half-enclosed in the boot. The mass 
of smut spores is first covered with a thin 
grayish membrane, but this soon splits 
and permits an early spread of spores and 
inoculation of the developing seed into the 
healthy heads. This continues while the 
grain is in the field and is completed with 
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threshing. Spores often lodge beneath the 
glumes and under favorable conditions 
germinate there and form a fungus growth 
on the surface of the seedcoat, beneath the 
GLUME. 

When infected barley seed is sown, the 
smut spores germinate at the same time 
that the seed germinates and the smut 
germ tube invades the young seedling 
before the latter emerges from the soil. 

Infection of the seedling by covered 
smut is favored by certain environmental 
seeding conditions, such as a somewhat 
acid soil, deep sowing, medium moisture 
content of the soil, and soil temperatures 
between 50° and 70° F. 

Control: Covered smut of barley is 
readily controlled by SEED TREATMENT 

with CERESAN M. Losses can be prevented 
mainly by growing covered-smut resistant 
varieties of barley; but varieties that are 
resistant in one region may be susceptible 
to the smut in other regions since there 
are 13 or more races of the covered smut 
fungus. 

Reference: L.10. 
COVERED SMUT OF OATS is caused 
by the FUNGUS Ustilago kolleri. The smut 
mass, which replaces the kernel, is covered 
by a thin grayish membrane that usually 
does not rupture until harvest or threshing 
time. Then the spores are spread over the 
grain and some lodge beneath the GLUMES, 

where they germinate and spread a mat of 
fungus mycelium ("threads") over the 
seedcoat. The glumes, however, are left 
undamaged. 

When the seed is sown in moist soil at 
the right temperature (60°-75° F.), these 
spores germinate with the seed and send 
infection "threads" into the young seed
ling, where they keep pace with the growing 
point of the plant. The mycelium under 
the glumes also invades the seedling. When 
the head forms, a mass of spores replaces 
the kernels within the glumes. 

As the related BLACK LOOSE SMUT, 

covered smut now causes only small losses, 
because of the ease of control by SEED 

TREATMENT. 

Control: CERESAN M is recommended 
for effective seed treatment. This disease 



131 

can also be prevented by growing resistant 
varieties. 

References: L.10; M.30. 
COWPEA (Vigna sinensis) is one of the 
most extensively grown leguminous crops 
in the southern states, but it can be grown 
profitably much farther north, for instance, 
in the southern parts of Ohio, Illinois, 
Indiana, and New Jersey, and in parts of 
Michigan. 

In general, the cowpea is adapted to 
about the same climatic conditions as 
CORN, but it requires somewhat more heat. 
It succeeds under a greater diversity of 
climatic, soil, and cultural conditions than 
most other LEGUMES. It will withstand a 
considerable degree of drought, but under 
very dry conditions will produce only a 
moderate quantity of hay and a very 
small number of seeds, if any. The leaves 
are injured by the least touch of frost, and 
a heavy frost is always fatal. The cowpea 
withstands a moderate shade sufficiently 
well to be valuable in orchards. In heavy 
shade the plants are usually attacked by 
mildew. 

The cowpea succeeds practically on all 
types of soil that are well drained, properly 
inoculated, and moderately rich. It does 
quite as well as CLOVER or ALFALFA on 
sandy soils and heavy clays, but will do 
better than those crops on thin soils or 
soils poor in lime. The cowpea will do best 
on good cornland. 

Soils that are naturally unproductive, 
or badly run down by continuous cropping, 
should be properly fertilized in order to 
obtain the best results with cowpeas. On 
very poor soils, 40 to 50 lb. sodium nitrate 
to the acre or its equivalent in any other 
nitrogenous fertilizer, about 300 lb. super
phosphate, and 50 lb. potassium chloride 
to the acre should be applied when pre
paring the seedbed. As with most other 
legumes, lime almost invariably increases 
the yield of cowpeas. 

If the cowpea has been grown in a 
locality for many years, INOCULATION is 
not necessary. However, when cowpeas 
are grown for the first time, the soil should 
be inoculated by using a pure culture of 
the proper bacteria or by dusting the 
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cowpea seed with soil obtained from an 
old cowpea field. 

The cowpea will give fair results upon a 
poorly prepared seedbed, but best results 
are obtained when the soil receives as 
careful a preparation as it does for corn. 

Cowpeas should not be sown until the 
soil has become thoroughly warmed and 
all danger of cold weather is past. After 
that time they can be sown whenever 
moisture conditions are favorable. The 
latest date for profitable sowing, however, 
is at least ninety days before the first 
killing frost. 

Cowpea. (M.3.) 

The time of sowing will also depend 
largely upon the purpose for which the 
crop is grown. If grown for seed or hay, 
the seed should be sown shortly after the 
corn crop. 

When cowpeas are grown for forage or 
green manuring, the seeds are sown broad
cast or in drill rows 6 to 8 in. apart. If 
grown for silage with corn, the corn and 
cowpeas can be sown in one operation, 
using the ordinary corn planter. The crop 
may be cultivated in two to three weeks 
after sowing. About three cultivations at 
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intervals up to the time the blossoms ap
pear will usually be sufficient. If grown for 
hay, cowpeas and corn are sometimes 
sown thickly together-a method that has 
brought excellent results. 

The need for systematic rotations is 
quite apparent on most types of soil in the 
cowpea region. The place of the cowpea in 
the rotation will depend largely on whether 
the crop is to be plowed under as a green 
manure or to be harvested for grain or hay. 
In one case it is sown as a catch crop after 
small grains, and in the other in the spring 
as a regular crop. 

A system of cropping practiced quite 
generally throughout the Cotton Belt 
allows the largest possible area to COTTON, 
three years being given to this crop, the 
fourth year to corn and cowpeas. In the 
SUGARCANE district of Louisiana excellent 
results are obtained by taking three crops 
of cane off the land and sowing to cowpeas, 
or corn and cowpeas the fourth year. On 
the Black Lands of Texas one of the most 
successful rotations is: first year, WHEAT 
or OATS; second year, cowpeas; third year, 
corn, MILO, or SORGHUM; fourth year, 
cotton. In Oklahoma, the following rota
tions are recommended: first year, cotton, 
corn, or KAFIR; second year, cowpeas; 
third year, wheat or oats (or, if not used 
in the first year, kafir or corn). On Mis
souri, Arkansas, and Tennessee cotton 
farms, where livestock is kept, the following 
rotation may be used: first year, cotton; 
second year, corn with cowpeas at the 
last cultivation; third year, WINTER OATS 
or wheat, with a catch crop of cowpeas for 
hay or seed after the grain has been re
moved. In Virginia the following 7-year 
rotation is used: tobacco, wheat, GRASS, 
grass again, corn with CRIMSON CLOVER as 
a cover crop, cowpeas, and RED CLOVER. A 
good rotation in the Corn Belt consists of 
corn, SOYBEANS, wheat, and clover, with 
cowpeas for hay when clover fails. Cowpeas 
are also to be recommended as a crop to 
precede alfalfa. 

Although the cowpea can be satis
factorily grown alone, it is more advantage
ously grown in combination with other 
crops. 

The cowpea is an excellent crop to grow 

132 

with corn for silage, and it is being used 
extensively for this purpose on many 
dairy farms, especially in the northern 
part of the cowpea area. If grown with 
corn for other than silage purposes, cow
peas are allowed to ripen a fair percentage 
of pods, which are gathered for seed; the 
remainder is pastured. 

Cowpeas, grown in combination with 
SORGOS or kafirs, make an excellent hay 
or silage crop. As a hay crop this mixture 
is more easily cured than cowpeas alone, 
constitutes a well-balanced ration, and is 
relished by all kinds of farm stock. The 
AMBER (sorgo) is more generally favored; 
however, when grown in rows, the SUMAC 
and ORANGE varieties of sorgo are fully as 
good as Amber. 

Whenever JOHNSONGRASS and cowpeas 
are used, excellent results are obtained 
both in the yield and the quality of hay 
produced. 

SUDANGRASS also is an excellent crop for 
growing in combination with cowpeas if 
hay is wanted, since Sudangrass is easily 
harvested and cured. The mixture is cut 
about the time the cowpeas are ready for 
hay. 

FoxTAIL MILLET is sometimes grown in 
mixture with early cowpea varieties. The 
millet aids to a considerable extent in 
curing the hay and improves the quality 
by adding variety. 

Cowpeas and tall, strong-growing va
rities of soybeans afford a very satisfactory 
combination, either for hay or for pasture, 
and the yield is nearly always greater than 
that of either crop alone. The hay of this 
mixture is of high feeding value, as both 
plants are rich in protein. In harvesting 
for hay, the best results are obtained if the 
mixture is cut when the soybean seed is 
about full grown and the first pods of the 
cowpeas are mature. 

For feed the cowpea is especially valu
able, because it will grow on all types of 
soil, requiring little attention and pro
ducing most excellent forage. Greater use 
of this crop for HAY and pasturage in
creases the production of livestock, an 
essential factor in securing the maximum 
returns in any system of agriculture. It 
does not, however, yield as well as some 
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clovers. In many areas it has been replaced 
by Korean lespedeza. 

Cowpea seed has a high feeding value, 
but is rarely cheap enough to use as feed. 
It is fed to some extent to poultry. Good 
seed can be stored for a considerable 
length of time without much danger of 
losing its vitality. 

Cowpea straw, obtained from threshing 
the cowpea for seed, can be used as feed 
for all kinds of stock. 

Cowpea hay is an excellent roughage for 
all kinds of stock. As a rule cowpeas should 
not be cut for hay before the pods begin to 
turn yellow. The best quality is produced 
and the hay cured most readily if the vines 
are cut when most of the pods are full 
grown and a considerable number of them 
are mature. If cut before this stage, the 
vines are watery and difficult to cure; if 
cut much later, there will be an unneces
sary loss of leaves in handling and the 
stems will be tough and woody. Cowpea 
hay has proved satisfactory for work 
stock and for beef or milk production and 
has given good results when fed to poultry, 
hogs, and sheep. It is better suited as a 
feed for cows than for horses. 

Under favorable conditions cowpeas, 
after being cut for hay, will sprout again 
from the base. Considerable pasturage or 
even a second crop of hay or seed is some
times produced, especially in the Gulf 
Coast region. 

The hay is somewhat difficult to cure, 
but with attention to the stage of growth 
and to weather conditions, little more 
trouble will be experienced in obtaining 
well-cured cowpea hay than red-clover or 
alfalfa hay. 

The cutting of the plants should begin 
as soon as the dew is off. The vines should 
be left in the swath until well wilted on 
top; then they should be raked into small 
windrows and after one or two days the 
hay should be thrown into small cocks 
until the vines are well cured. A good rule 
to follow is to consider cowpea-vine hay 
ready for stacking or storing in the barn 
when it is impossible to wring moisture 
out of the stems by twisting them force
fully. Cowpea hay should be cured with as 
little exposure to the sun as possible. Too 
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long exposure will cause the loss of the 
leaves, the most nutritious part of the 
plant. 

Well-cured cowpea hay is nutritious and 
fully as valuable as feed, pound for pound, 
as red-clover hay, and its value nearly 
equals that of alfalfa hay or WHEAT BRAN. 

Under average conditions the cowpea 
will yield from 1 to 2 tons of hay to the 
acre, and frequently, under very favorable 
conditions, much larger yields are secured. 

Chopped cowpea hay, if moistened, is a 
winter feed for turkeys, ducks, geese, and 
chickens; it may be substituted for clover 
and alfalfa hay and for green feed with 
good results. Chopped cowpea hay, mixed 
with CORN MEAL and moistened, has proved 
quite satisfactory for brood sows; it may 
also be used as a substitute for roots or 
green feed in winter. 

The cowpea alone has not given good 
results as a silage crop; the best silage is 
obtained when cowpea is mixed with 
corn or sorghum. Mixed silage has a greater 
feeding value than either corn or sorghum 
silage alone. 

In many sections alternate rows of cow
peas and corn are put in the silo, but the 
most common method is one load of cow
peas to two or three loads of corn. This 
mixture is easily handled, packs quite sat
isfactorily, keeps well, and makes a superior 
quality of palatable silage. Although the 
vines may be put in the silo without 
cutting, they will pack much closer if run 
through a silage cutter. 

Pasturing cowpeas is not considered the 
best farm practice, but under certain con
ditions it is advisable and quite profitable. 
When cowpeas are grown in corn the 
grazing should be deferred until the corn 
has been gathered. If stock are turned on 
when the cowpea plants have not attained 
full size, there is more waste from 
trampling. 

Good results are obtained by pasturing 
cowpeas with any kind of livestock. The 
most common practice is to hog them 
down. After pasturing hogs on a field for 
some time, cattle or sheep may be used 
profitably to pasture off the leaves and 
vines which the hogs leave. Sheep may be 
used on cowpeas in the same way as hogs. 
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When sown in corn, the stover blades and 
cowpea seed make a fine ration for fatten
ing fall lambs and wethers. Dairy cows 
show the effect of such pasturage in much 
increased flow of milk. 

There is danger of BLOAT when sheep and 
cattle are first turned on cowpeas, es
pecially in wet weather. The danger, how
ever, is far less than with alfalfa, and 
decreases as the cowpeas become mature. 

As a soiling crop the cowpea can be ad
vantageously used to supplement crops 
with less protein, such as corn, sorghum, 
and FOXTAIL MILLET. The wide variation 
in the maturity of the varieties makes it 
possible to have an abundance of green 
forage throughout the greater part of the 
summer and fall. 

The cowpea has been used more as 
green manure for soil improvement than 
any other legume because it is so easily 
grown, has such a marked effect upon 
succeeding crops, and succeeds under such 
a great diversity of conditions. 

Dangers: ROOT KNOT and COWPEA WILT 

are the most serious diseases of the cowpea 
in the United States. Several other troubles 
of minor importance are WHITE SPOT, 

CHARCOAL ROT, RED LEAF SPOT, and 
POWDERY MILDEW. 

Among the insect enemies of the cowpea 
are the CORN EARWORM, STINK BUGS, the 
COWPEA CURCULIO, the VELVETBEAN CATER
PILLAR, the COWPEA WEEVIL, and other 
species of WEEVILS. 

Varieties: At present about 15 varieties 
of cowpeas are in common cultivation, and 
there are about three times as many that 
are grown less frequently. 

The most valuable American varieties 
of cowpeas for forage are the following: 

Whippoorwill, also known as Shinney 
and Speckled, is most commonly grown. It 
is a good general-purpose variety and 
suitable for seed or hay production. The 
plants are tall, half bushy, and prolific; the 
pods mature in about eighty-five days. 

New Era is one of the important com
mercial varieties of cowpeas. It is especially 
valuable on account of its earliness, its 
erectness, and the smallness of the seed. 
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The plants are tall, half bushy, and very 
prolific; the pods mature in about seventy
five days. 

Groit (cowpea) is a natural cross between 
the New Era and Whippoorwill varieties. 
It has often been confused with the New 
Era, but in general is from 20 to 25 per
cent better than the latter and has largely 
replaced it. The plants are suberect, half 
bushy, and very prolific; the pods mature 
in about eighty days. 

Iron (cowpea) is especially valuable on 
account of its immunity to ROOT KNOT and 
COWPEA WILT and is largely grown where 
these diseases prevail. The Iron volunteers 
more readily and retains its vitality better 
than other varieties. The plants are tall, 
half bushy, and moderately prolific; the 
pods mature in ninety to 100 days. 

Brabham (cowpea) originated as a natural 
cross between the Iron and Whippoorwill 
varieties. It has the tall habit and pro
lificacy of the Whippoorwill with the re
sistance to COWPEA WILT and ROOT KNOT 

of the Iron variety. The Brabham is es
pecially adapted to the sandy soils of the 
South. The pods mature in about ninety 
days. 

Victor is an artificial cross between the 
Brabham and Groit varieties. It has the 
tall habit of the Brabham and has given 
better results in yields of hay and seed 
than either parent. Victor is valuable for 
both forage and seed, especially in the 
Piedmont and Coastal Plain areas of the 
cowpea region. Its resistance to COWPEA 

WILT and NEMATODE attacks (causing 
ROOT KNOT) is high. The plants are tall, 
half bushy, and very prolific; the pods 
mature in about ninety days. 

"Clay" is a term applied commercially 
to a group of medium-late varieties with 
buff-colored seed rather than to any one 
sort. Those sorts which mature their first 
pods in about 110 days or less make up 
most of the seed sold as Clay, while the 
sorts requiring 111 days or more to mature 
the first pods are called Wonderful, Un
known, Boss, or Quadron. Because of its 
large, vigorous growth, the Clay group is 
grown to a considerable extent for forage 
and soil improvement. 

"Red Ripper" is a group name (like 
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Clay) which is applied to all varieties with 
maroon seeds rather than to any one sort. 
In a few sections of the South they are 
grown for soil improvement and forage. 

"Black" (cowpeas) is the name of a 
group which includes many similar black
seeded sorts. The varieties of this group 
are viny and bear the pods near the ground. 
If grown in corn they are excellent, and in 
some sections they are used for pasturing 
with hogs, as the seeds do not decay 
readily. A variety quite often grown as 
Congo, or Early Black, differs from the 
ordinary Black sorts in being about ten 
days earlier. Other varieties of local im
portance for forage use are Taylor, also 
called Gray Goose, Gray Crowder, Whittle, 
and Speckled Java; Early Buff (maturing 
in about sixty days); Early Red (maturing 
in about seventy-five days); White cowpeas 
(a group valued for table use rather than 
for forage use); Catjang, or Hindu cowpea 
(a group to which the Buff catjang belongs 
which has given favorable results in some 
sections of the southern states); and 
asparagus bean, or yard-long bean (a 
group used for food, forage, and seed 
production). 

References: M.23; M.25. 
See also DODDERS; CLUSTER CLOVER; 

FIELD PEA; PEANUT; MUNGBEAN; VELVET
BEANS; LEGUME BACTERIA; GRAZING; 
SILAGE CROPS. 
COWPEA CURCULIO ( Chacodermus 
aeneus) is distributed throughout the 
States east of the Mississippi River and 
south of Tennessee and Virginia. In the 
southern part of this region there are two 
generations annually, and the insect hiber
nates in the adult stage. It infests the 
COWPEA seeds during their development 
in the field, but does not breed in dry 
seeds. 

Control: SODIUM FLUOSILICATE has 
proved to be one of the most satisfactory 
materials for the control of the curculio 
on cowpeas. Insecticidal control should be 
supplemented by farm practices that in
clude the location of all new plantings in 
areas isolated from other cowpeas, the 
frequent picking of ripe pods, and the 
rotation of crops to prevent infestation by 

COWPEA WILT 

insects coming from hay and other fields 
of cowpeas. 

Reference: M.23. 
COWPEA HAY. 

See COWPEA; HAY GRADING. 
COWPEA PASTURE. See COWPEA. 
COWPEA SEED. See COWPEA. 
COWPEA STRAW. See COWPEA. 
COWPEA WEEVIL ( Callosobruchus macu
latus) causes much injury to COWPEAS. This 
WEEVIL is generally distributed through
out the southern states and California. The 
adult lays its eggs on the cowpea pods in 
the field and continues to breed for suc
cessive generations in the stored seed. The 
food value of the crop is often entirely 
destroyed or its value for planting purposes 
seriously impaired or lost. 

Control: All lots of dried beans, cow
peas, and bean or cowpea straw on farms 
and in warehouses serve as breeding places 
for cowpea weevils and as sources of in
festation of the new plantings in the field. 
These sources should be eliminated prior 
to planting time by fumigating stocks of 
dry peas, beans, or cowpeas with CARBON 
TETRACHLORIDE MIXTURES or by soaking 
the seed for one minute in boiling water; 
by feeding the seed stalk and bean or 
cowpea straw to livestock; and by plowing 
the straw under deeply or burning it. 

Reference: M.23. 
COWPEA WILT, caused by the FUNGUS 
Fusarium oxysporum f. tracheiphilum, is 
probably the most serious disease of 
COWPEAS. The wilt is characterized by a 
premature yellowing and falling of the 
leaves and the final death of the plants. 
The stems become yellow, the plants are 
stunted, and usually no fruit is set. Dis
eased stems are brown to black inside. The 
dead stalks of plants killed by wilt usually 
turn pink, due to the presence of masses 
of spores of the fungus which causes the 
disease. Cowpea wilt usually begins to 
make its appearance about midseason, and 
by August and September the plants in 
infested areas may all be dead. The disease 
starts in spots in the field; these spots en
large from season to season until eventually 
the entire area may be infected. The wilt 
may be spread from field to field by drain-
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age water, cultivation, animals, or any 
other agency which will carry some of the 
diseased soil. 

Control: Wilt may be controlled by 
using varieties of cowpeas which are im
mune. Fortunately the varieties known to 
be immune to ROOT KNOT are also highly 
resistant to cowpea wilt, especially Brab
ham, Iron, and Victor, as well as Groit. 

References: M.23; W.15. 
COWPER is one of the forage SORGHUMS. 

COW RATIONS. 
See BEEF CATTLE RATIONS; DAIRY RATIONS. 

CRABGRASS (Digitaria sanguinalis) is a 
branching and spreading GRASS with 
ascending flowering shorts. It is a trouble
some WEED throughout the United States. 

Control: Crabgrass is hard to control. 
Best results are obtained with KEROSENE 

or a solution containing 1 lb. SODIUM 
CHLORATE in 24 gal. water. 

See also ALFALFAS. 

CRAB MEAL. See MARINE PRODUCTS. 
CRACKED CORN. See coRN. 

CRACKED OAT GROATS. See OATs. 
CRAZY CHICK DISEASE is due to 
VITAMIN-E deficiency. 
CRAZYWEED = White locoweed. 

See LOCOWEEDS. 
CREATINE is a nitrogen containing 
organic compound which occurs in muscle 
tissues. 
CREATINURIA is the excretion of 
CREATINE in the urine.-See also VITAMINS. 
CREEP is a pen or sheltered area which 
allows calves, lambs, or pigs to enter 
(creep), but is so constructed as to keep 
out older animals. The creep should be 
comfortable and easily accessible and con
tain palatable feed and water. 

Creep feeding results in heavier calves 
at weaning time; their mothers remain in 
good flesh, thus requiring less feed during 
the winter months. If good nursing cows 
are grazing improved pastures, creep 
feeding causes only slight increase in gain 
and is not justified. However, on native 
or poor pasture, creep feeding will result 
in calves weighing 100 lb. more at weaning 
time. 

Creep feeding is advisable for early 
lambs and for suckling pigs after they are 
two weeks old. 

CREEP FEEDING. See CREEP; 

GRAZING; SWINE RATIONS. 

CREEPING FOXTAIL 
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REED FOXTAIL. 
CREEPING RED FESCUE RED 

FESCUE.-See also FESCUES; GRAZING. 

CREOLE SOYBEAN. 
See SOYBEAN (variety). 

CREOSOTE. See COAL-TAR CREOSOTE. 

CREOSOTE BARRIERS. Two types of 
this CHEMICAL BARRIER are used for the 
destruction of CHINCH BUGS: 

1. Dirt-ridae creosote barrier. CoAL
TAR CREOSOTE is the best barrier material 
because of its repellent and lasting quali
ties. Light creosote oils are easily applied 
and soak into soil and paper readily. The 
grade TT-W-556A is the best of any thus 
far tested. Heavy creosote oils soon become 
ineffective through loss of odor and drying. 

The foundation for a creosote barrier is 
made by throwing up a ridge of earth with 
a plow. Only a small quantity of creosote is 
necessary for one application, as a line 
~ in. wide is just as effective as one 2 to 
3 in. wide. Fresh creosote should be applied 
to the original line at least once a day for 
the first few days; thereafter it need be 
renewed only once every two or three 
days, unless the weather is extremely hot 
and dry. When properly applied, 50 gal. 
creosote will maintain U mile of barrier 
for about three weeks, which ordinarily is 
longer than the barrier is required. 

The bugs trapped in the holes should be 
killed every afternoon at sundown. This 
may be done easily by sprinkling 1 to 2 
tablesp. kerosene into each hole. The 
kerosene should not be ignited, but the 
bugs should be allowed to work it around 
themselves. 

2. Creosote-treated paper-fence bar
rier. It is made by setting upright in the 
ground a strip of creosote-soaked paper 
about 4 in. wide, with half its width above 
the surface. 

Single-faced corrugated paper, tarred 
(not asphalt-treated) felt paper of the 14-
or 15 lb.-grade, red-rosin building paper 
of the 30-lb. grade or heavier, and heavy 
chip board or chip strawboard from 20 to 
40 points thick have been used successfully. 
After being cut, the 4-in. rolls are soaked 
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for at least twelve hours in a container 
with enough creosote to keep them covered, 
and then allowed to drain for an hour or 
more before the fence is built. A handy 
tool for use in unrolling and installing the 
paper strips may be made by fitting a 
broom handle in to a hole in the side of a 
piece of two-by-four about 1 ft. long, so 
as to form a T-shaped carrier; the roll of 
paper may be slipped down over the handle 
until it rests on the crosspiece at the 
bottom. 

If the paper fence has been treated 
properly, it should repel the bugs for two 
to three days. Then it will have to be 
freshened by applying more creosote close 
to the top edge. From 2 to 3 gal. creosote 
is needed to treat U mile of paper fence. 
After it is well soaked, the paper barrier 
will not need retreatment as frequently as 
a creosote line on the ground. About 30 
gal. creosote is sufficient to maintain U 
mile of paper fence barrier for the season. 

Reference: P.S. 
CREOSOTE OIL = COAL-TAR CREOSOTE. 
CREOSOTE-TREATED 

PAPER-FENCE BARRIER is used for 
the control of migrating CHINCH BUGS.
See also CREOSOTE BARRIERS. 
CRESOL. The technical grade of cresol 
is known as CRESYLIC ACID. 
CRESTED WHEATGRASS has for many 
years-erroneously-been considered to 
be an Agropyron spp. Two types of crested 
wheatgrass are now grown commercially: 

1. STANDARD CRESTED WHEATGRASS, or 
desert wheatgrass, which is of great im
portance for seeding the Northern Great 
Plains, the Intermountain region, and the 
Rocky Mountain states. 

2. FAIRWAY CRESTED WHEATGRASS, or 
true crested wheatgrass, which is more ex
tensively planted in western Canada than 
in the United States, is identified as 
A. cristatum. 

Crested wheatgrass is a perennial bunch
grass that produces an abundance of both 
basal and stem leaves. The leaves are flat, 
6 to 10 in. long, and about U in. wide. The 
stems are fine and develop dense tufts 
about 2 to 3ft. high. The plant has a wide
spreading, deeply penetrating root system. 

CRESTED WHEATGRASS 

This is one reason why it can survive cold 
and drought, withstand grazing, and com
pete with weeds and associated GRASSES. 

Crested wheatgrass usually begins 
growth in early spring, when succulent 
feed is so important. It ceases to grow 
during long, hot, dry periods of summer, 
but it again makes growth when moist, 
cool weather returns. High palatability, 
good quality, and good volume of forage, 
combined with hardiness, drought re
sistance, and adaptation to widely different 
soil types, make crested wheatgrass one of 
the most valuable forage grasses. 

If the grass is to furnish a good quality 
of hay, it is advisable to cut it shortly 

Crested wheatgrass. (H.47.) 
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after it comes into full head and before it 
flowers. Young crested wheatgrass large 
enough for grazing has a high protein 
content (20 to 30 percent) both in spring 
and in fall. As it matures it becomes harsh 
and the protein content decreases rapidly, 
and by the time it is mature the content 
may be as low as 2 or 3 percent. The HAY 
cures readily, and with favorable weather 
can be stacked and stored soon after being 
mowed. It can be used successfully in 
mixture with other grasses and with 
ALFALFA and SWEETCLOVER; however, the 
alfalfa and sweetclover should not make 
up more than 20 percent of the seed by 
weight. 

The grass can also be used effectively for 
the control of wind and water erosion and 
its tough, fibrous root system adapts it for 
use in rotations. 

In reseeded areas, livestock must be 
controlled. A new stand of crested wheat
grass should not be grazed until the plants 
develop strong root systems; this requires 
at least two growing seasons. 

Crested wheatgrass is long-lived; some
times a stand is utilized as long as twenty
five years. Where the grass is adapted, 
yields have ranged from %: to 1 ton of 
cured hay per acre over a period of years, 
with considerably higher yields in the 
favorable seasons. 

Dangers: Among the diseases attacking 
this grass are the GRASS SMUTS. 

References: S.l; W.l; H.l; R.l; W.16. 
See also WHEATGRASSES; RANGE MAN

AGEMENT. 
CRESYLIC ACID, or straw-colored car
bolic acid, is the name of the technical grade 
of cresol. It is one of the COAL-TAR ACIDS 
obtained from COAL TAR. 
CRICKET. See MORMON CRICKET. 
CRIMEAN WHEAT= Turkey wheat. -

See also COMMON WHEAT. 
CRIMPED BARLEY 

= rolled barley. See BARLEYS. 
CRIMPED OATS. See OATS. 
CRIMSON CLOVER (Trifolium in
carnatum), one of the TRUE CLOVERS, is also 
called German clover and scarlet clover, and 
is the most important winter annual 
LEGUME of the central section of the 
eastern states. This crop may also be grown 
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successfully as a summer annual in north
ern Maine, Michigan, and Minnesota. 
Winter culture can be extended into 
Kentucky, southern Missouri, southern 
Indiana, and Ohio, provided varieties are 
grown that are adapted to these sections 
and the seed is sown in fertile soils early 
in August. Besides being an excellent 
pasture plant and furnishing plenty of 
hay, crimson clover protects the soil during 
fall, winter, and spring. 

In general, the leaves and stems of 
crimson clover resemble those of RED 
CLOVER, but are distinguished by the 
rounded tips of the leaves and by more 
hair on both leaves and stems. The com
mon name of this clover is derived from 
the bright crimson color of the blossoms. 

Crimson clover does well in cool, humid 
weather and is tolerant of winter condi
tions where the temperature does not 
become severe or too changeable. It may 
be planted from midsummer to late fall. 
Enough soil moisture to sprout the seed 
and establish the seedlings is the greatest 
factor in obtaining a stand. Poor soils can 
be improved by adding phosphate and 
potash fertilizers and manure or by turning 
under such crops as cowpeas, soybeans, or 
lespedeza. 

In many areas where crimson clover has 
been grown successfully for several years, 
it is not necessary to inoculate the seed 
with bacterial cultures for the production 
of nodules. But when crimson clover is 
grown for the first time, an additional 
INOCULATION treatment is recommended 
if weather conditions are dry and hot 
after seeding. This supplemental inocula
tion consists of mixing commercial cultures 
with sand, soil, or cottonseed meal and 
broadcasting the mixture over the soil 
surface during cloudy, rainy weather as 
the young seedlings are emerging. A 
bushel-size culture mixed with 60 lb. of 
the above-mentioned material is sufficient 
for an acre. 

RYE, VETCH, RYEGRASS, and fall-sown 
grain crops are often seeded with crimson 
clover. Seeding is done at the same time, 
but since a greater depth is required for 
the seeds of most of the companion crops, 
two seeding operations are necessary. 
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Farmers often use a mixture of 5 lb. red 
clover and 10 lb. crimson clover per acre 
with excellent results. 

Crimson clover grows rapidly in fall and 
spring and furnishes an abundance of 
GRAZING. With early planting and a good 
fall growth, the clover may also be grazed 
during the fall and winter months. Crimson 
clover combined with small grains of rye
grass has been most widely used for winter 
grazing. 

The clover makes excellent hay when cut 
at the early-bloom stage, although the 
yield may be slightly reduced. For best 
yields it should be harvested in full bloom. 
The hay is easily cured either in the swath 
or in the windrow. Yields as high as 2Yz 
tons per acre are not uncommon on fertile 
soil. 

Crimson clover may be made into silage 
by the same methods as are used for other 
legumes and grasses. Crimson clover is an 
ideal green manure crop. For best results 
it should be plowed under two to three 
weeks before the succeeding crop is planted. 

Dangers: Animals grazing on crimson 
clover seldom BLOAT; however, it is ad
visable not to turn them into clover fields 
for the first time when they are hungry. 
As crimson clover reaches maturity, the 
hairs of the heads and stems become hard 
and tough. When it is grazed continuously 
or when it is fed as hay at this stage, large 
masses of the hairs are liable to form into 
HAIR BALLS in stomachs of horses and 
mules, and occasionally with fatal results. 
If small quantities of other feeds, particu
larly roughages, are fed along with the 
clover, the formation of these balls will be 
reduced. Cattle, sheep, and swine do not 
seem to be affected. 

The most serious diseases that affect 
crimson clover are the CROWN ROTS; in the 
cooler sections of North America, it is also 
affected by NORTHERN ANTHRACNOSE; 

while SOUTHERN ANTHRACNOSE may affect 
it in all parts of the country. Sandy soils 
in the southern part of the crimson clover 
belt are often infested with NEMATODES. 

While the CLOVER-SEED CHALCID, the PEA 

APHID, and other insects sometimes become 
numerous in crimson clover-, they do not 
ordinarily cause appreciable damage. 

CROSS-DRILL 

Variety: Dixie crimson clO!Jer grows 
well in the Gulf Coast section; it is more 
widely adapted and appears more winter
hardy than common crimson. Dixie has 
successfully volunteered to good stands 
when grown in pastures with BERMUDA 

GRASS, JOHNSONGRASS, SMALL GRAINS, and 
in rotation with such cultivated crops as 
SORGHUM or late planted CORN. The seed 
and plant of Dixie cannot be distinguished 
from common crimson clover, and the 
variety may be readily contaminated. The 
farmer should buy only certified seed. 

Reference: H.11. 
See also OATS; BUCKWHEATS; ALFALFAS; 

BERMUDA-GRASS; KUDZU; ALSIKE CLOVER; 

PEANUT; COWPEA; SILAGE CROPS; PASTURE 

PLANTS; PASTURES. 

Crimson clover. (L.4.) 

CROPS in the United States. See table 
next page. 
CROP VARIETY 

= agronomic variety. See VARIETY. 

CROSS. See HYBRID. · 

CROSSBREED. See HYBRID. 

CROSS-DRILL means: to DRILL two or 
more kinds of seeds crosswise, usually at 
right angles to each other. 
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CROPS HARVESTED IN THE 
UNITED STATES, 1954 

Corn ............... . 
Hay, total harvested .. 
Wheat .............. . 
Oats ............... . 
Cotton ............. . 
Soybeans ........... . 
Barley .............. . 
Grain sorghums ..... . 
Sorghum forage ..... . 
Flax ............... . 
Rice ............. ·.· 
Rye ................ . 
Tobacco ............ . 
Field beans ......... . 
Peanuts ............ . 
Potatoes ............ . 
Sugar beets ......... . 
Velvet beans ........ . 
Sweet potatoes ...... . 
Sugar cane .......... . 
Cowpeas ............ . 
Field peas .......... . 
Broomcorn ......... . 
Deciduous fruits ..... . 
Citrus fruits ........ . 
Commercial vegetables 

Million 
acres 
79.9 
72.8 
53.7 
42.2 
19.2 
17.0 
13.0 
10.8 
7.0 
5.7 
2.4 
1.7 
1.6 
1.6 
1.4 
1.4 
0.9 
0.9 
0.35 
0.34 
0.28 
0.27 
0.24 
2.1 
0.8 
3.9 

Acre 
yield 

37.1 bu. 
1.43 ton 

18.1 bu. 
35.6 bu. 

339 lb. 
20.1 bu. 
28.5 bu. 
19.0 bu. 
1.1 ton 
7.3 bu. 

2447 lb. 
13.8 bu. 

1337 lb. 
1200 lb. 
763 lb. 
252.8 bu. 

16 tons 
820 lb. 
86.5 bu. 
20 tons 
6.0 bu. 

1300 lb. 

10 tons 
6.5 tons 

CROSS-POLLINATION. 
See POLLINATION. 

CROT ALARIA. Among the Crotalaria 
spp., or CROTALARIAS, are numerous 
poisonous species; e.g., C. spectabilis = 
SHOWY CROTALARIA; C. juncea = SUNN 
CROTALARIA; C. sagittalis = RATTLEWORT; 

and species without common names, such 
as C. burkeana and C. dura. 

Among the nonpoisonous species are 
C. mucronata (or C. striata) = STRIPED 

CROTALARIA; C. intermedia = SLENDER· 

LEAF CROTALARIA; C. lanceolata = LANCE 

CROTALARIA; C. incana = SHAK CROTA

LARIA; and C. grantiana (without a com
mon name). 

Reference: M.14. 
CROTALARIA ANTHRACNOSE is an 
ANTHRACNOSE caused by the FUNGUS 

Colletotrichum crotalariae which attacks 
the stems of both showy and striped 
CROT ALARIAS and kills their barks, which 
then slough away. 
CROTALARIAS (Crotalaria species), also 
called rattle boxes, belong to the LEGUMES. 

Only a few of the more than 600 species of 
crotalaria are of economic importance. 
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While the principal use of crotalaria in 
this country has been for soil improve
ment, the value of the nonpoisonous species 
for forage has been recognized. These are 
upright summer annuals or short-lived 
perennials. The stems are coarse; the 
central stem is upright and branches quite 
freely, except in very thick stands. The 
leaflets are borne singly or in threes in the 
axis of the leaf and vary in shape from 
linear to broad ovate. The plants in gen
eral are leafy, bloom freely, and set seed 
in abundance. The yellow flowers are 
showy and the seed pods as a rule are 
quite conspicuous. The seed color varies 
from straw-yellow through brown to black. 

Most species of crotalaria are treated as 
summer annuals in the United States. 
Warm temperatures with moderate hu
midity seem to favor their growth. 

Crotalaria is better suited to poor sandy 
soils than most crops. It is not adapted to 
heavy clay; it will make good growth on 
most soils of the Coastal Plains region of 
the southeastern states. 

Seeds of crotalaria remain viable for a 
number of years. Since the seed is com
paratively small, thorough seedbed prepa
ration is necessary for the first seeding to 
insure a prompt and good stand. Subse
quent stands, which will be largely volun
teer, can be assured by ordinary cultivation 
or disking to check other plant competition. 

Crotalaria will grow at a comparatively 
low soil-fertility level; however, when a 
heavy crop is desired, fertilizing with 
superphosphate and potash is recom
mended. On acid soils a moderate quantity 
of lime benefits crotalaria. 

Seeding should be done after all danger 
of frost is past. Crotalaria makes good 
growth and develops many nodules, so 
that artificial INOCULATION is not 
necessary. 

The fact that NEMATODES cannot live in 
the roots of crotalaria makes the crop 
especially good for lands where nematode
susceptible crops are being grown. On 
lands not growing a cash crop, a winter 
cover crop of RYE or a WINTER LEGUME 

should follow crotalaria in the fall. Cro
talaria will not choke out BERMUDA
GRASS, as is sometimes suggested. 
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On poor lands that cannot be cropped 
every year one can well afford to grow 
crotalaria in the years the land does not 
produce a cash crop. When crotalaria is 
seeded in OATS or other SMALL GRAIN and 
grown after the harvesting of the grain, 
allow it to mature some seed each year to 
induce volunteering. Crotalaria grown 
with CORN should be seeded several weeks 
before the corn is laid by. 

In experimental plantings increased 
yields of corn and other crops have followed 
the use of crotalaria in rotations and inter
plantings, with maximum increases equal
ing 100 percent. 

No species of crotalaria is used exten
sively as forage; however, it is known that 
animals will eat both the poisonous and 
the nonpoisonous species. As crotalaria is a 
coarse, fibrous plant, it is not well adapted 
for hay. When cut quite early (before 
bloom), a fair forage can be produced. 
Curing is difficult; it is more satisfactory 
to take freshly cut crotalaria, make it into 
bundles and then shock it. Its most satis
factory use for forage has been as silage. 
When cut green and put into the silo, it 
can be handled with an ordinary silage 
cutter. 

On fertile soils crotalaria makes very 
strong growth and gives heavy yields. 
More than 30 tons of green weight per 
acre has been reported for some species. A 
good average yield is 10 tons per acre, 
which is equivalent to about 2 tons of 
dry forage. 

Most of the chemical analyses reported 
for crotalaria indicate that the various 
species are relatively high in PROTEIN, 
averaging about 17 percent when cut 
early, but decreasing to about 10 percent 
as they advance toward maturity. While 
crotalaria is recognized as only a second
rate forage, its feeding value is increased 
with increase in protein and it should be 
pastured or cut during the early stages of 
development, when protein content is 
highest. The fiber content is high and in
creases to as much as 47 percent at 
maturity. 

In tests for palatability of hay even the 
least palatable poisonous species was eaten 
in sufficient quantity to cause POISONING. 

CROTALARIAS 

Cattle will eat some species in waste 
places and woods pastures when other 
feed is not abundant, but the plants are 
not as palatable as the native grasses. 
Cattle and mules have browsed all species 
grown. It is also known that livestock eat, 
to a limited extent, many of the crotalaria 
species made into silage. 

Showy crotalaria. Flowering shoot and pod. 
(W.35.) 

Danjlers: No widespread epidemics of 
disease have ever been reported in farmers' 
plantings, and crotalarias can be depended 
upon to produce as regularly as any other 
crop. CROTALARIA ANTHRACNOSE attacks 
the stem of both sho~ and striped 
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crotalarias. STEM CANKER OF CROTALARIA 
occurs in central Florida. SoUTHERN 
BLIGHT and BROWN SPOT OF LUPINE also 
attack the stems of the plants. GRAY 
MOLD has been a conspicuous disease of 
both showy and striped crotalarias. DAMP
ING-OFF of crotalaria seedlings may result 
in a considerable degree of loss and does 
not appear to be limited to any specific 
species of host plants. A virus disease char
acterized by general stunting of the plants, 
by mottling, blistering, and malformation 
of the leaves, and in most cases by ab
normally stimulated lateral branches, or 
WITCHEs' -BROOM, is prevalent on crotalaria 
grown in Virginia. 

Species: Crotalaria species most exten
sively grown in the United States are 
SHOWY CROTALARIA (poisonous), STRIPED 
CROTALARIA, SLENDERLEAF CROTALARIA, 
LANCE CROTALARIA, SHAK CROTALARIA, 
SUNN CROTALARIA, also called Sunn hemp 
(poisonous), and RATTLEWORT (poisonous). 

Other species-without common names 
-are Crotalaria burkeana (poisonous), C. 
dura (poisonous), and C. grantiana {which, 
with its fine stems and branching growth, 
has the appearance of a good forage plant, 
but is more exacting in growth require
ments than other species). 

NoTE: The poisonous species contain 
an ALKALOID and should not be used 
in new plantings. When other feed is 
available, animals usually avoid the 
poisonous crotalarias, but in winter, 
when feed is scarce, they may con
sume a sufficient quantity to cause 
trouble. 

References: M.14; M.10. 
See also ROOT-KNOT NEMATODES. 

CROWFOOT GRAMA = BLACK GRAMA. 
CROWN of any perennial herbaceous 
plant is its base, often slightly enlarged
the portion near the surface of the ground 
where the stem emerges from the roots.
See also STEM. 
CROWN ROTS, or stem rots, are caused 
by various FUNGUS species; many of these 
fungi can live in the soil for a long time. 
Crown rots-which belong to the most 
destructive diseases of RED CLOVER, WHITE 
CLOVER, ALFALFAS, and other forage 
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LEGUMES-as well as the related ROOT ROTS, 
may occur any time during the growing 
season. 

There is a very close relationship be
tween winterkilling of CLOVERS (e.g., 
CRIMSON CLOVER) and crown and root rots. 
Plants having low vigor because of the 
low temperatures, or plants injured by 
freezing and thawing, are readily attacked 
by these fungi. 

Root and crown rots also make plants 
more susceptible to winterkilling. For 
example, plants that are infested with 
these diseases in the summer are likely to 
go into the winter dormancy in a weakened 
condition. 

The development of crown rots is 
stopped by warm spring days; however, 
periods of cool, wet weather later in the 
spring may result in a further loss of 
plants. 

Control of crown rots is probably best 
accomplished by the use of adapted 
varieties and good management. Varieties 
that are adapted to a given area will sur
vive unfavorable periods better than un
adapted varieties. Second or third crops 
of clover should not be cut too late so 
that the plants can recover and store an 
adequate food reserve before they go into 
the winter. 

References: T.l; E.5; G.6. 
See also TRUE CLOVERS; SOUTHERN 

BLIGHT; SOUTHERN ANTHRACNOSE. 
CROWN RUST, caused by Puccinia cora
nata avenae, is one of the most important 
FUNGUS diseases of OATS. This rust forms 
small orange-yellow pustules, principally 
on the upper side of leaves of oat plants. 
The pustules may become so numerous 
that they come together on the leaf to 
form larger irregular patterns. If an in
fected leaf is pulled between the thumb 
and forefinger, a small amount of orange
colored dust-spores-can be collected. 

Crown rust spores are spread from field 
to field by wind. They may travel for 
many miles before coming to earth in 
another oat field to cause new infections. 
If weather conditions are favorable-that 
is, warm and damp-they germinate in a 
film of water on living oat leaves and 
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form more pustules within a week to ten 
days. 

Crown rust may become so severe that 
oat plants will actually be killed in the 
growing stage. More often, plants heavily 
infected with crown rust are retarded in 
growth,lodge badly, and ripen prematurely. 
This greatly reduces forage and grain 
production and causes any grain produced 
to be light and chaffy. 

Control: Crown rust can be adequately 
controlled only by the use of resistant oat 
varieties. 

Reference: M.30. 
See also VICTORIA BLIGHT; VICTORIA. 

CROWN WART, caused by the FUNGUS 
Urophlyctis alfalfae, is a stem and leaf 
disease of ALFALFAS. The fungus enters 
scales and leaf tissue of developing buds 
about the crowns of well-established 
plants and causes them to expand into 
rough galls often of remarkable size. The 
young galls are white, but they turn brown 
and disintegrate as the fungus spores ma
ture within them. Infection and gall de
velopment require a long wet and cool 
spell in early spring and a supply of germi
nating spores from the previous year. 
Thus, there are few localities-in western 
and southern states-where the disease 
appears sporadically. The damage to in
fected plants appears largely from loss of 
shoots in the spring and from crown 
necrosis following decay of the galls. 

Reference: J.3. 
CRUDE CARBOLIC ACID. See PHENOL. 
CRUDE FAT = ETHER EXTRACT. 

- See also FAT. 
CRUDE FIBER = FIBER. See also HAY. 
CRUDE OIL, or crude mineral oil, is un
refined PETROLEUM. It has insecticidal and 
fly-repellent properties.-See also DODDERS. 
CRUDE PROTEIN, as listed in ordinary 
feed analyses, is obtained by multiplying 
the nitrogen by 6.25. The term includes 
not only TRUE PROTEIN, but also its build
ing blocks, the AMINO ACIDS and simpler 
nonprotein nitrogen compounds, such as 
UREA, and under certain conditions con
siderable inorganic nitrogen in the form of 
AMMONIA, nitrates, or nitrites.-See also 
HAY; MILK PRODUCTS. 

CULL RAISINS 

CRUMBLES are broken PELLETs.-See 
also COMMERCIAL MIXED FEEDS. 
CRUSHED OATS. See OATS. 
CRYOLITE, a sodium-aluminum fluoride, 
is a pale-gray mineral. 

Applied in the late afternoon at the 
rate of 15 lb. per acre, it controls young 
VELVET CATERPILLARS; a second applica
tion may be necessary about ten days 
later to destroy the newly hatched 
caterpillars. 

For the control of the MEXICAN BEAN 
BEETLE, a spray may be used consisting of 
3 lb. cryolite to 50 gal. water; or a dust 
prepared from 60 lb. cryolite and 40 lb. 
diluent (such as finely ground TALC, CLAY, 
SULFUR, TOBACCO, or GYPSUM) may be ap
plied to the infested plants as soon as the 
beetle is found in the field. Treatment is 
repeated every week or ten days, but 
should not be used on soybeans after their 
pods begin to form. 
CRYPTOGAM is any nonflowering plant 
(which does not produce seed); e.g., a 
FUNGUS, fern, or moss.-See also OOSPORE. 
CUBE (pronounced: kew-bay) is the root 
of the Peruvian cube plant which contains 
an important insecticide: ROTENONE. Cube 
powder is used to prepare insecticidal dusts 
or sprays. 

For the control of the MEXICAN BEAN 
BEETLE, cube root containing 4 percent 
rotenone is mixed at the rate of 1~ lb. 
to SO gal. water or 1272 lb. to 8772 lb. 
diluent (such as finely ground TALC, CLAY, 
SULFUR, GYPSUM, TOBACCO, or other pow
der, except lime). The treatment is to be 
repeated every week to ten days. 

Cube (pronounced: kewb) is a PELLET 
of feed especially prepared for feeding 
under range conditions. 
CUCUMBER BEETLE. See SPOTTED 
CUCUMBER BEETLE; WESTERN SPOTTED 
CUCUMBER BEETLE. 
CUCURBITA. Cucurbita spp. 

SQUASHES. 
CUD. See RUMEN BACTERIA; RUMINATION. 
CULL BEANS. See FIELD BEANS. 
CULL POTATOES. See POTATO. 
CULL RAISINS can replace some of the 
grain, especially in lamb and pig rations. 
-See also RAISIN PULP. 



CULM 

CULM is the jointed STALK or STEM of a 
plant belonging tp the GRASS family; it is 
usually hollow (except at the nodes). The 
term is also frequently applied to the solid 
stalk of grasslike plants; e.g., SEDGES. 
CULM ROT, sometimes called foot rot, is 
caused by Helminthosporium satir1um. It 
attacks young seedlings, causing a rotting 
of the roots and basal parts of the plant. 
OATS retarded in growth by overgrazing, 
cold weather, or lack of fertility are sub
ject to serious damage and often die of 
culm rot infections. Plants attacked by 
this FUNGUS may show reddening of the 
leaves. Culm rot symptoms are somewhat 
similar to VICTORIA BLIGHT. 

True culm rotting occurs at the time the 
heads are starting to fill with grain, causing 
the plants to lodge. The stems break over 
near the soil line, become water-soaked, 
and later turn black. This black color is 
due to the growth and sporulation of the 
fungus on the stems. Culm breaking causes 
considerable loss of grain because of the 
difficulty of harvesting lodged oats. 

Control: Damage from culm rot can be 
materially decreased by sowing seed
after it has been cleaned and treated with 
CERESAN M-on land which has not grown 
oats for at least two years. Keeping th<~ 
land in good fertility and using carefully 
controlled grazing also helps to keep down 
the effects of culm rot. There exists a wide 
difference in resistance among oat varieties. 

Reference: M.30. 
See also SEED TREATMENT. 

CULTIVATORS of many types are used 
to loosen soil around growing plants. These 
implements may be equipped with DISKS, 
sweeps, shovels, teeth, or knives. 
CULTURED WHEY SOLIDS. 

See MILK PRODUCTS. 
CULTURE MEDIUM. See MEDIUM. 
CULTURING is the process of growing 
(cultures of) FUNGI or BACTERIA on a pre
pared food material, or culture MEDIUM. 
CUMBERLAND RED CLOVER. 

See RED CLOVER (variety). 
CUMBERLAND VALLEY = Fulcaster. 

See COMMON WHEAT (variety). 
CUMMINGS = Goens. 

See COMMON WHEAT (variety). 
CUPRIC ACETATE = COPPER ACETATE. 
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CUPRIC HYDROXIDE 
= COPPER HYDROXIDE. 

CUPRIC SULFATE= COPPER SULFATE. 
CURCUBITO. C. pepo = PUMPKIN. 
CURCULIOS. The CLOVER ROOT CUR
CULIOS and the COWPEA CURCULIO are 
insect pests. 
CURED ALFALFA. See ALFALFAs. 
CURLED TOE PARALYSIS is a chick 
disease caused by lack of VITAMIN B2 in 
the feed. 
CURLER is a disk implement used to 
cultivate crops grown in lister furrows. 
CURLY MESQUITE (Hilaria lelangeri) is 
similar to BUFFALOGRASS. It grows in the 
Southwest and Mexico. This short grass is 
esteemed highly for forage and is very 
palatable to all classes of livestock. It is 
very resistant to extended drought and 
withstands close grazing. 

Reference:U.6. 
See also RANGE PLANTS; PASTURE PLANTS. 

CURVULARIA. The FUNGUS C. lunata 
causes BLACK KERNEL of rice. 
CUSCA T A. The Cuscata spp., or DODDERS, 
include the following: C. epithymum = 
CLOVER DODDER; C. pentagona (also known 
as C. aroensis) = FIELD DODDER; C. 
planijlora = SMALL-SEEDED ALFALFA DOD
DER; C. indecora =LARGE-SEEDED ALFALFA 
DODDER; C. gronOrJii = COMMON DODDER; 
and C. racemosa chileana = CHILEAN 
DODDER. 
CUSTER. 

See SIX-ROWED BARLEY (variety). 
CUT ALFALFA 

= chopped alfalfa. See ALFALFAS. 
CUTICLE is the outer waxy or corky 
covering of plants. 
CUT OAT GROATS. See OATS. 
CUT-OVER PASTURES. See PASTURES. 
CUTWORMS are the larvae of dull
colored moths (millers) that fly by night. 
In appearance and feeding habits cut
worms vary according to species; the most 
important ones are the VARIEGATED CUT
WORM and the ARMY CUTWORM. They are 
stout, soft-bodied, smooth, and cylindrical. 
In color they may be brown; gray, or 
nearly black. Some are spotted, others 
striped. When full-grown, they are 1 to 2 
in. long. 
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Most cutworms hide in the soil during 
the day and feed at night. On dark, cloudy 
days they may be seen above the ground. 
In the soil they are generally in a coiled 
position. 

Cutworms feed on most kinds of plants, 
but cause great damage to cultivated 
crops. Some species cut off the plants just 
above the soil surface, others at the sur
face, and still others just below the surface. 
Some climb the stems to feed on buds, 
leaves, or fruit, and some remain in the 
soil to feed on roots and underground 
portions of such plants as SOYBEANS, CORN, 

SAFFLOWER, MEADOW FOXTAIL, VETCHES, 

or SWEETCLOVERS. 

Cutworms are destructive only in the 
immature stage. The adults (moth) feed 
on nectar and do not injure plants. 

The eggs of most species of moths that 
produce cutworms are laid on the stems of 
GRASSES and WEEDS, or behind the leaf 
sheath of these plants; the eggs of some 
species are laid on bare ground. Each 
female may lay a few hundred to as many 
as 1,500 eggs. The egg stage lasts from 
two days to two weeks. From the eggs 
emerge the larvae (cutworms). 

Most cutworms pass the winter in the 
larval stage, hidden in the soil, or under 
trash, or in clumps of grass. They resume 
feeding in the spring and grow until early 
summer, when the full-grown larvae enter 
the next stage of development: in hollowed
out cells, or chambers, they change to 
pupae. Next, the pupae change to moths. 
Both these changes take place beneath the 
surface of the soil. The moths emerge from 
the soil, and the females soon lay eggs; 
another generation of cutworms is thus 
started. 

In most of the common species there is 
but one generation a year. In a few species 
there are two to four generations, and 
sometimes there is so much overlapping of 
generations that moths may be found at 
almost any time from late spring to the 
middle of the fall. The cutworms in the 
northern part of the United States usually 
have just one generation a year. 

Control: TOXAPHENE gives best control. 
DDT also is effective against many cut
worms. Cutworms that feed above ground 

CYPERACEAE 

can also be controlled with poisoned baits, 
e.g., with a POISONED BRAN MASH contain
ing CALCIUM ARSENATE, PARIS GREEN, 

SODIUM FLUOSILICATE, or toxaphene. 
References: U.4; G.7; W.22. 
See also PALE WESTERN CUTWORM. 

Variegated cutworm. Moth; caterpillar, side 
view and in curved position; egg mass on 

twig. (W.22.) 

"CYAN AMIDE," or calcium cyanamide, is 
a NITROGENOUS FERTILIZER. I t forms black 
powder or lumps, and, in presence of water, 
slowly liberates ammonia. 
CYANIDE POISONING 

= PRUSSIC ACID POISONING. 
CYANIDES are salts of the hydrocyanic 
acid (PRUSSIC ACID). 

CYANOCOBALAMIN = VITAMIN B 12 

CYANOGENETIC GLUCOSIDES are 
found in so-called cyanogenetic plants; 
some of them cause large losses of livestock 
because their GLUCOSIDES develop toxic 
PRUSSIC ACID. Among these plants are the 
chokecherry (WILD CHERRY) species, ARROW 

PODGRASS, and SORGHUMS.-See also PRUS

SIC ACID POISONING. 

CYMADOTHEA. The FUNGUs C. trifolii 
causes SOOTY BLOT<:H. 

CYNODON. C. dactylon 
BERMUDA-GRASS. 

CYPERACEAE = sedge family. It in
cludes the SEDGES (Carex spp.), CHUFA 

(one of the Cyperus spp.), and other genera. 



CYPERUS 

CYPERUS is a genus of the Cyperaceae; 
C. esculentus = CHUF A. 

CYSTINE is a dispensable sulfur-con
taining AMINO ACID. It can replace part of 
the METHIONINE in rations. Cystine forms 
crystals and is practically insoluble in 
water. It is a constituent of many plant 
and animal proteins and occurs in relatively 
large amounts in hair, wool, and feathers. 
CYTOLOGY. See MORPHOLOGY. 

D 
2,4-D, or 2 ,4-dichlorophenoxyacetic acid, 
is one of the new organic HERBICIDES which 
have become very useful as weed and 
brush killers. Its action is based on its 
growth-stimulating properties; it acts as a 
plant hormone. It is generally applied to 
the leaves and remains on the outer surface 
or penetrates into the epidermal cells and 
vascular system of the plant. 

Such compounds of 2,4-D as (inorganic) 
salts or esters of higher alcohols are most 

2,4-D. Lower portion of a perennial weed 
showing how 2,4-D works when used properly. 
The chemical is applied to the leaf where it 
slowly penetrates the plant. It gets into the 
translocation system (stem enlarged to show 
this system) and moves slowly to the roots 
where it kills those directly below stem. 

(0.18.) 
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effective. It is recommended to apply any 
of the 2 ,4-D compounds when growing 
weather is favorable. 

2 ,4-D acid is a stable, white, water
insoluble solid not itself used as an herbi
cide but as raw material for the following 
herbicides: 

2,4-D salts-among them the sodium 
salt, which can easily be prepared from 
2 ,4-D (acid) by reacting with sodium 
hydroxyde. It is somewhat water-soluble 
and often used in dry formulations. 

2 ,4-D amines are more water-soluble 
than the inorganic salts and less volatile 
than the esters, which are advantages; the 
amines are recommended for use near 
susceptible crops. 

2 ,4-D esters are insoluble in water and 
therefore must be applied to weeds in form 
of emulsions or dissolved in organic sol
vents. They are recommended for use 
against "tough" weeds. 

NOTE: When used in insufficient quan
tities, 2,4-D sometimes produces a 
leaf distortion very similar to that 
produced by SOYBEAN MOSAIC. 

Applied from an airplane at the rate of 
1 lb. of 98-percent 2 ,4-D acid per acre 
(preferably in form of an emulsion and in 
volume sufficient to insure complete cov
erage) it will control SAGEBRUSH, SKUNK

BRUSH, and many WEEDS, such as WATER

PLANTAIN and REDSTEM, RAGWEED, and 
SHEPHERD'S PURSE. 

Application of 2, 4-D at the rate of 1 lb. 
acid equivalent per acre (in any kind of 
formulation) will greatly reduce stands of 
FIELD BINDWEED, but even repeated appli
cations will not, in most cases, eradicate 
established stands. Best results are ob
tained from applying 2,4-D following a 
short period of intensive cultivation. 

To kill BARBERRY BUSHES, 2,4-D at full 
strength is applied with a paint brush to 
each of the freshly cut stubs of the brush 
canes. The native species may also be 
killed by using 2, 4-D as foliage spray. 
D-5 =Pentad. SeeDURUMWHEAT (variety). 
D-ACTIVATED ANIMAL STEROL 

= VITAMIN Da. 
D-ACTIVATED PLANT STEROL 

= VITAMIN D2. 


