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ABOVE: The two fruits ot top xriu, size
range of peppers from a type of Tabosco
bred for resistance to tobacco-etch virus
at the API Agricultural Experiment Station.
The third fruit is from the susceptible
Tabasco pepper.

BELOW: Though inoculated with the etch
virus, the Auburn-developed type at left
demonstrates its resistance to the disease.
Wilting of Tabasco pepper plant at right
was caused by etch virus.
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bantd.
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iimit' than otliis. Those' coiitiiiling amll
nioini phosphiatc (18-18-18) gist'
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Stond effects from different placements are
shown above. Fertilizer was placed with
seed (left), under seed (center), and 2-3 in.
to side and below seed (right).

ill N eltls, Talelt I. Since oiiix at liimitedl
iiiin1bcr ofSe st'c l e i plaiitctl ( I evxci

Efficiency of Placement

Fild t stuis ilc t scx cral locit ion hi'Iaxvc

cil\~ riisx pAccd leritilizci. Biow placec-
iiiiit gaxvt higheicix cids, Tablec 2. At
high phophioiis iatcs tile diflcvciit'c
was simall. XWhcii lowecr rates xxr ci scd
the d iffeiince il i lxor of p npci' roxx
pl a ceici t b)caii it Iaijg( i llo t s of
pliflits rcacli a greatcr poitoli of the
fertilizer qiiicker if it is placed iii at
hand iicai thec sed than if it is scattered

Thex bes'xt plaiccmen t ofi [cit ilizetr fo
cottoii at plailtiiig bas bccii ill nlail nx

bands 2 to 3 iii. to thc side iaid 2 to 3
inl. belowx [ilt seedl. If c~piipiiicist is nlot
ax ailailcl for side' placeilocnt anld low
rates ir iiscd. feirtilizer call be beddedi
nil about 2 xwee'ks before pliiitig. O)i
soils that haxve hll'i wxcll fer tilizedl ill
[ilet palst or' xxlici high att's aire iiscl.
br oadcast app] ications gix c gootd results.
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CRITICAL Op carraot

J. T. HlOOD and L. 2. FENSMINGER
Department of Agronomy and Soils
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COTTON INSECT CONTROL
J. W. RAWSON and F. S. ARANT
Department of Zoology imntomno/ogy
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Seasonal abundance of weevils is illustrated by graph showing number of weevils caught
per week in 24 traps during 1958 season in central Alabama.
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Hampshire boar at left gained 2 tb. per
day and had back fat almost 1 in. thick.
The Landrace boar at right gained 2 lb.
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in. thick.
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ROOT-KNOT NEMATODE
aaueiotn e ALABAMA

E. J. CAIRNS, Nematologist
N . A. MINTON, Nematologist, USDA

A RIECENT SURVEY showing five dif-
ferent species of the root-knot nematode
that cause galled root systems to a wide
range of plants spells bad news to Ala-
bama farmers.

The fact that these species attack
many plants makes the situation com-
plex. However, awareness of the situa-
tion makes chances for successful con-
trol measures better than. in the past.
The important point is that these spe-
cies do have some differences in their
abilities to attack certain plants. To
turn these host range differences to the
grower's advantage, all recommended
crop plants for Alabama are being
tested by the API Agricultural Experi-
ment Station against the five species.
Results to date indicate some encourag-
ing prospects for particular crols and
varieties that are less susceptible to
certain species.

Past Recommendations

In the past, occasional failures of gen-
eralized recommendations as to suitable
crops and resistant varieties to be
planted in infested areas resulted fromn
regarding the root-knot nematode as a
single pest. The chances of success wxvith
crop rotations will be improved byv
knowing which species is present in a
particular area. The map should not be
used as a guide to the presence or ab-
sence of each kind of root-knot nema-
tode in a localized area as the survey
was limited in scope. Accurate identifi-
cations are made as a free service at
Auburn from soil and galled root sam-
pies sent in for examination.

Low-Cost Control

Hesults of research a-id tlme expcri-

ences of an increasing number of grow-
ers in the South show that chemical
control of nematodes is a profitable
measure for plants of high value. How-
ever, in the present situation, cost fac-
tors make finding other control measures
very desirable. Successful plant produc-
tion in infested areas can also be ob-
tained if plants are used that are either
tolerant or relatively resistant to at least
some of the species.

Another approach to low-cost control
is through use of plants that bring about
a reduction in parasite populations in
the soil. Some plants are unsuitable food
for nematodes causing death by starva-
tion. There are other plants that act as
traps; the nematodes enter the roots
but are unable to complete their life
cycles. An example of this is crotalaria.
Such possibilities for control have
scarcely been explored.

Growers Can Help

Alabama growers can help develop
these low-cost control methods. The
entire state is a testing ground for plant
tolerance or resistance against various
species. Observant growers can report
instances of plants of any kind, even
weeds, that do not appreciably gall or
otherwise seem unaffected under cir-
cumstances whlere the diseased condi-
tion would be expected. Send such infor-
mtation to the Nematology Laboratory,
Department of Botany and Plant Pa-
thology, API Agricultural Experiment
Station, Auburn. Soil and galled root
samples can also l)e sent for determin-
ing which of the species are in plant-
ings. These determinations are a free
service and a means of broadening
knowledge concerning this important
plailt pest.

The map shows locations of five species of
root-knot nematodes found in Alabama.
A. Cotton, B. Southern, C. Javenese, D.
Peanut, and E. Northern.

Nematodes In Heavy Soils

Another aspect of the root-knot nem-
atode situation in Alabama has been
the frequent findings of these parasites
in the heavier types of soil. For exam-
ple, once they have been introduced,
on infested transplants from other areas,
they can thrive even in heavy soil.
However, it may be true that they are
more abundant and more damaging in
the lighter soils. Too many instances of
severely root-knotted plants from heavy
soil types have been observed to mean
freedom from the disease once the soil
has been infested.

The hazard of introducing or trans-
ferring root-knot nematodes from one
place to another is of special impor-
tance. To introduce these pests into new
areas is bad enough, but to bring an-
other species into infested areas could
certainly complicate low-cost control
through use of rotations and resistant
varieties. The usefulness of these meth-
ods is depeindent upon differenices in
host ranges that exist between the in-
dividual species. To have more than
one species present at a time may make
control by these means impossible ex-
cept through use of chemicals.
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turopean breC etot

PUT ALABAMA OUT
o CORN-GROWING
BUSINESS

W. G. EDEN, Entomologist

"INCE CROSSING our northern borders,
:he European corn borer in the last 8
years has infested nearly two-thirds of
Alabama.

Found first in Lauderdale and Madi-
son counties in 1950, it had taken the
pest 33 years to migrate from Massa-
chussetts where it was first discovered
in the United States in 1917. Attempts
to halt the corn borer have failed and
it has continued to move southward
toward the Gulf. Since discovery of the
insect in Alabama, entomologists like
those of other invaded areas helplessly
\vatched its movement into new terri-
tory.

Movement in Alabama

For 2 years, 1951 and 1952, no
movement was recorded, but in 1953 it
was found in Etowah County. Though
infestations were not severe enough to
attract attention, the insect had grad-
ually moved southward. Four additional
counties were found infested in 1954
and seven in 1955. By the end of 1956,
the corn borer was known to be in 15
northern Alabama counties. It wvas
found as far south as Cleburne, Jeffer-
son, and Tuscaloosa counties by the end
of 1957. Last year, the corn borer was
recorded in 11 additional counties, the
soitheriinost of \Vwhich was Montgom-
ery. (See map.) If it continues to move
southward at its present rate, every
county in the State will be infested
within a few years.

Can Still Grow Corn

Although the corn borer is a severe
pest and must not be takeii lightly, it is

Shown here is the movement
of the European corn borer
in Alabama since 1950. By
1958, 35 counties north of
that line were infested. No
borers were reported in Bibb,
Clay, Coosa, and Talladega
counties within the infested
portion of the State.

emphasized that the insect will not put
Alabama farmers out of the corn-grow-
ing business.

In the Mid-West where the corn
borer has been for years, a general rule
of-thumb is that each corn borer per
stalk reduces yield by 3%. Although
this has not been determined for Ala-
bama, it is likely that the pest does
about the same damage here as it does
in the Corn Belt.

Recognition

Alabama farmers should learn to rec-
ognize the corn borer, its damage, and
when to apply control measures. The
adult stage of the corn borer is a pale,
yellowish brown moth with a wing
spread of about 1 in. The wings have
dark irregular' bands running in wavy
lines across them. The worms are from
34 to 1 in. long, flesh-colored, and have
ratlher small, rotund, brown spots.

Infestations in corn fields are often
indicated by cornstalks with broken
tassels or by lodged (broken) stalks.
Other signs of the presence of the corn
borer are small feeding areas on the
leaves; fine, sawdust-like castings on
the tipper sides of the leaves or on the
stalks; smnall holes in the stalks with

castings protruding from the holes; and
flesh-colored worms boring into the
stalks, tassels, or ears. After study of
the corn borer, it is easy to distinguish
it from the corn earworm, fall army-
worm, and southern corn-stalk borer, all
of which may be found in most any
Alabama corn field.

Controls

Research results of the API Agricul-
tural Experiment Station show use of
insecticides to be a valuable tool in
European corn borer control. The most
satisfactory result will be obtained from
use of properly timed applications of
sprays or granules. The need for treat-
ment must be determined, of course,
by value of the crop and amount of in-
festation. Details of these procedures
are being worked out for Alabama con-
ditions. Indications are that treatment
of field corn will usually be profitable
if 50 or more egg masses per 100 plants
are present or if extensive leaf feeding
is present on early corn that is more
than 3 ft. in extended height.

The following insecticides and rates
are recornmmiended at the present time
on corn: DDT, 1.5 lb. per acre; endrin,
0.3 lb).; or toxaphene, 3.0 lb). HIleptachlor
also looks promising.

11
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LOCATION AND VARIETY are fators
that determine the best time to plant
corn in Alabama.

Location is important because of
large differences in climate, especially
temperature and rainfall distribution.
The average date of last killing frost in
the spring varies from about February
20 on the Gulf Coast to about April 5
near the Tennessee line. Average warm-
season precipitation (April through Sep-
tember) varies from about 38 in. near
the Coast to as low as 24 in. in some
central areas of the State.

Variety of corn is important because
of large differences in number of days
between planting and maturity of the
early, medium, and late hybrids. Plant-
ing date for corn should lIe selected so
that the period of maximum moisture
need for the variety will come at a time
when rain can be expected. The period
of greatest moisture need is from about
10 days before to 20 days after silking
and tasseling.

Time of Planting Tests

Experiments on time of planting corn
were conducted at 9 Alabama locations
from 1953 through 1957. Locations in-
cluded 4 stations in northern, 2 in cen-
tral, and 3 in southern Alabama. Varie-
ties varied between locations and from
year to year.

Early or short season hybrids used
were Funk G-50, MceGurdy 95, and
PAG 61. Medium season varieties wvere
Funk G-711, Funk 779-W, PAG 620,
PAG 631, and U. S. 13. Late and very
late varieties included Coker 811, Coker
911, Dixie 11, Dixie 18, Dixie 29, Dixie
33, Funk G-714, La. 521, and Tenn.
10.

Results are presented in the table.
Yields for the best dates in these ex-
periments are in bold type. Experi-
lents were not the same at all loca-
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H EN sehtd
Sde PLANTED?

COPE, JR., Associate Agronomist

tions within a region. Therefore, some
hybrid types were tested more fre-
quently than others and comparisons
cannot be made of yields in the table
between maturity groups. These data
are suitable only for comparing dates of
planting for individual maturity groups
of corn within a region. The Experi-
ment Station Corn Variety Report
should be used in selecting hybrids to
be planted.

Results show tlhat in each region
there is a tendency for hybrids of later
maturity to have earlier best planting
dates. Early maturing hybrids should
be planted later than tile full season
corns. This is in contrast to the common
practice of planting the slhort season
hybrids for early hogging-off. The data
show that early planting of early hy-
brids will result in yield loss. This loss
is great enough in most cases to justify
planting the more productive medium
or full season hybrids, harvesting, and
storing the corn for feeding the follow-
ing summer. For these reasons, early

NORTHERN
Early
Medium
Late

ALABAMA'
23
20
10

itriIg I l rids are c1ot generally rec-
onnell(ded.

Plant For Rainfall

These results on date of planting
appear reasonable when considering
rainfall distribution in most areas of
Alabama. May and June are the driest
stimmer months. Rainfall increases eol-
siderably ill July and August. Therefore,
it is logical that quick-mnatiring corns
should be planted late so that their pe-
riod of maximum water need will come
when rain is most probable. By the
same reasoning, full season corns should
be planted earlier.

As was expected, results show that
all types of-corn should be planted
earlier in southern than in northern Ala-
bama. Best planting dates are:

Northern Alabama
Early varieties------- April 20 to May 10
Medium varieties.. April 10 to April 30
Late varieties------- April 1 to April 20

Central Alabama
Early varieties----- April 10 to April 30
Medium varieties (Inconclusive data)
Late varieties-------- April 1 to April 20

Southern Alabama
Early varieties------- April 1 to April 20
Late and very latevarieties -er----- March 20 to April 10

These dates are about the same as
recommended dates for planting cotton.
Time of planting is less critical for corn
than for cotton. It is usually wise not to
plant all corn at one time because of
probability of drought. For farmers pro-
ducing both cotton and corn, it is wise
to plant late varieties of corn first, thlen
plant cotton, and finish planting with
the shorter season corn hybrids.

CoRN YIELD FnO\i DATE OF PLANTING EXPEnIMENTS AT NINE LOCATIONs, 1953-57

Maturity
of

hybrids

Times
tested

Per acre yield from different planting dates

Mar. Mar. Mar. Mar. Apr. Apr. Apr. May May May
1 11 21 31 10 20 30 9 19 29

46.4 47.9 52.0 51.8 51.5 47.3 89.()
53.8 55.2 57.6 55.7 54.0 54.0 47.0
55.3 57.3 55.4 50.6 49.8 48.2 40.8

CENTRAL ALABAMA '

Early 9 33.5 35.6 39.8 45.4 46.4 45.9 41.7 39.6
Medium 4 23.2 23.1 29.8 40.1 40.2 43.4 44.0 44.2
Late 7 41.0 46.4 55.4 55.6 52.2 50.0 49.7 46.7

SOUTHERN ALABAMA'
Early 11 23.4 26.3 4)0.1 44.2 45.7 42.2 34.5 27.1 22.4
Late 13 50.7 48.5 47.6 47.1 45.6 41.2 33.5 24.6 21.0)
Very late 15 47.7 48.9 61.4 60.7 59.3 54.6 46.8 41.3 37.6

Sand Mountain, Tennessee Valley, and Upper Coastal Plain Substations and the
Alexandria Field.

- Aliceville and Prattville Fields.
! Gulf Coast and Wiregrass Substations and the Brewton Field.

No. BJu. Bu. Bu. Bu. Bit. Bu. Bu. Bu. Bu. Bu.



Cattle walking under backrubbers get ap-
plication of insecticide for pest control.
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Index to Articles Published in

HIGHLIGHTS of AGRICULTURAL RESEARCH
1954-1958

L ISTED according to subject on these
two pages are 146 articles published in
the first five volumes of HIGHLIGHTS OF

AGRICULTURAL RESEARCH. Extra copies
of all issues excepting Volume 3, Num-
ber 4, winter issue of 1956, are avail-

Animal Breeding
BEEF BREEDERS AIDED BY SIRE-TESTING

PROGRAM-Gregory. Vol. 1, No. 2. 1954.
BETTER HOGS THROUGH PERFORMANCE

TESTING-Squiers. Vol. 4, No. 2. 1957.
CATTLEMEN KEEP SHARP EYES ON PER-

FORMANCE TESTs-Warren. Vol. 4, No. 3.
1957.

HIGHER MILK PRODUCTION FROM BETTER
SIRED REPLACEMENTS-Autrey. Vol. 1, No.
1. 1954.

SUPERIOR HOGS SOUGHT IN BREEDING

PROGRAM-Squiers. Vol. 1, No. 3. 1954.

Animal Production
HOGS NEED ZINC Too!-Tucker. Vol. 3,

No. 2. 1956.
MANAGED CALF CROP INCREASES BEEF

PROFITS-Anthony and Warren. Vol. 4,
No. 1. 1957.

NITROGEN NOT GUILTY OF GRASS
TETANY-Roberts. Vol. 3, No. 4. 1956.

PASTURE OR CONCRETE FOR GROWING
HoGs-Tucker. Vol. 4, No. 3. 1957.

SELECTION-THE KEY TO MORE FALL

LAMBS-Wiggins. Vol. 5, No. 4. 1958.
SHEEP-ON THE COMEBACK IN ALA-

BAMA-Martin. Vol. 2, No. 4. 1955.

Crop Storage'
PEANUTS LOSE WEIGHT IN STORAGE-

Yeager and Ward. Vol. 5, No. 3. 1958.
STORING GRAIN CAN BOOST PROFITS-

White and Yeager. Vol. 5, No. 2. 1958.
WHAT HAPPENS TO PEANUTS DURING

STORAGE?-Ward, Yeager, and Butt. Vol.
2, No. 3. 1955.
Dairy Husbandry

COASTAL BERMUDAGRASS VERSUS AL-
FALFA HAY AS A DAIRY FEED--Hawkins.
Vol. 5, No. 3. 1958.

How MUCH PROTEIN FOR DAIRY COws?
-Hawkins. Vol. 5, No. 4. 1958.

No STOOP-No SQUAT! V-TYPE PARLOR
CUTS MILKING TIME 25% PER Cow-Yea-
ger, White, and Alvord. Vol. 2, No. 2.
1955.
PORTABLE PENS SUPERIOR FOR RAISING

CALVES-Autrey. Vol. 1, No. 2. 1954.
RAISE HEIFERS CHEAPER BY CUTTING

OuT GRAIN-Autrey and Hawkins. Vol. 5,
No. 1, 1958.

SERICEA-SHORT AS A NUTRITIVE ROUGH-
AGE-Hawkins. Vol. 3, No. 4. 1956.

Farm Buildings
A SINGLE DESIGN FOR Low-CosT BARNS

-Grub. Vol. 3, No. 2. 1956.
ENJOY COOLER SUMMER TEMPERATURES

FROM ATTIC VENTILATION-Grub. Vol. 5,
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CIDAL RESIDUES Blake. Vol. 4, No. 4.
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EXTERNAL PARASITES-Adkins. Vol. 3, No.
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Plant Breeding
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Smith and McCain. Vol. 2, No. 1. 1955.
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CONDITIONS Isbell. Vol. 1, No. 1. 1954.
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DISEASE CONTROL OF SMALL GRAINS
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No. 3. 1958.

RESEARCI POINTS TO ARREST OF PLANT
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VER-Curl. Vol. 2, No. 3. 1955.

SEED TREATMENT PROTECTS SEEDLING
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BETTER STANDS-Lyle. Vol. 2, No. 2. 1955.

TERRACLOR EFFECTIVE CONTROL FOR
SOUTHERN BLIGHT-Diener. Vol. 5, No. 2.1958.

Poultry Husbandry
AUBURN STRAIN WHITE LEGHORN -

Moultrie, King, and Cottier. Vol. 1, No. 1.
1954.
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-Goodman. Vol. 5, No. 2. 1958.
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COMPLEx-McNeil. Vol. 3, No. 3. 1956.
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TION?-Ingram. Vol. 5, No. 3. 1958.
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IIYBRID VIGOR AT LOWER COST Moul-
trie, Cottier, and King. Vol. 2, No. 3. 1955.
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Moore and Moultrie. Vol. 3, No. 4. 1956.
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Lyle, Cairns, and Smith. Vol. 2, No. 4.
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MICROBE VERSUS MICROBE-Curl. Vol.
4, No. 2. 1957.

NEMATODES AND ROOT-ROT CAUSE SEED-
LING DAMAGE-Hopper. Vol. 5, No. 3.
1958.

NEMATODES-TINY BUT MIGHTY-RE-
SEARCH UNDER WAY POINTS TO DEVELOP-
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-Cairns. Vol. 2, No. 1. 1955.

Variety Testing
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RIETY TESTING PROGRAM-Rogers. Vol. 1,
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Weed Control
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-Livingston, Carlton, and Hagler. Vol. 4,
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WEEDS IN PASTURES CosTLY-Searey.
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Miscellaneous
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SEARCH-Smith. Vol. 5, No. 4. 1958.
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AT AUBURN-Wilson. Vol. 3, No. 3. 1956.
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