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With this issue we bring you an enlarged "HIGHLIGHTS of
AGRICULTURAL RESEARCH." It is a logical outgrowth from
an expanded research program.

"HIGHLIGHTS" is 5 years old. Since its establishment in
1954, you have been kept informed on the progress of agricultural
research in Alabama. You have had reports on results relating to
animal nutrition and diseases; production of meat, dairy, and
poultry products; the business or economics of farming; farm en-
gineering and equipment; field crops, soil fertility, and soil man-
agement; forest products; food processing; fruit and truck crops;
marketing; plant disease and insect controls; water conservation;
game and fish management.

Letters from you readers have been most encouraging. It is
our intentions to make the enlarged HIGHLIGHTS equally as
useful and informative as past issues.
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Nea and TIey
PUBLICATIONS

Listed here are timely and new publications
reporting research by the Agricultural Ex-
periment Station.

Bul. 311. Household Use of Eggs in Gads-
den, Alabama, reports effects of different
factors on egg consumption by 629 families
in that city.

Bul. 312. Sulfur in Relation to Soil Fertility
forecasts probable need for sulfur fertiliza-
tion program in State.

Cir. 125. Fertilization of Camellias pre-
sents results of experiments done to measure
fertilizer needs of plant.

Leaflet 55. Young Oat Forage . .. reports
tests showing young green oat forage as a
highly palatable and digestible feed.

Free copies ma be obtained from your
county agent or bywriting the API Agricul-
tural Experiment Station, Auburn, Ala.
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OPPORTUNITY TO GROW is the great-
est need of Alabama farmers. With
more than 78 per cent of the State's
farms smaller than 100 acres in size,
the opportunities for increasing effi-
ciency are limited.

Growth may consist of acquiring
more acres or in developing more in-
tensive production practices. In either
case, growth should lead to greater
farm income.

All state and national programs de-
signed to assist the "small farmer"
should contribute to providing oppor-
tunity for growth. Such programs
should provide opportunity for freedom
of choice by individuals. Farmers
should not be forced off their land or
forced to remain in situations where
opportunity is not there.

Taking advantage of opportunity
usually requires adjustment to changing
conditions. Within the last 25 years,
Alabama's agriculture has changed
greatly. The typical farmer of 1930
has disappeared. He has adjusted to
a new pattern of farming or he has left
for some other type of employment.
In the same way, the farmer of today
must adjust to succeed.

The nature of the adjustments that
will be required are unknown at pres-
sent. For instance, contract farming, or
vertical integration, may or may not be-
come more common. Part time farming
may increase as industrialization in-
creases. The diversified family farm
may give way to the specialized com-
mercial farm. Or, present trends may
be reversed, giving rise to more full-

time farmers on medium sized farms
with a diversified program.

The role of agricultural research is
to develop information that will con-
tribute to improved opportunities. This
research program should be broad
enough and basic enough to serve all
types of farmers. All people, including
farmers, have need for more information
on such things as improvement in effi-
ciency, improvement in quality of ag-
ricultural products, and conservation of
natural resources.

Production Efficiency

Regardless of the systems of farming
being followed, successful competition
is dependant upon efficient production.
Research results have shown that it is
possible to produce four bales of cot-
ton per acre in Alabama. Yet more re-
search is needed to determine if it is
economical. Efficient production in-
volves more than making high yields
per acre. More information is needed
on methods of reducing labor require-
ments and on economics of various pro-
duction practices. Likewise, produc-
tion of corn, small grains, fruits, vege-
tables, and hay crops must become more
efficient if Alabama farmers are to com-
pete successfully with those in other
regions. Efficient production of live-
stock and poultry will require better
control methods for parasites and dis-
eases, reduction in labor requirements,
and improved management practices.

Better Quality

Research on methods of improving
quality can contribute to greater op-

portunities for Alabama farmers. Much
has been said about the low quality of
beef and pork produced in the South.
Research is needed to show how high

quality slaughter calves and steers may
be produced efficiently. Hogs must

carry more lean meat and less fat.
Urgently needed are methods of stand-
ardizing quality in milk and other dairy
products. In some instances, the prob-
lem is to retain, during the marketing
process, the quality that is present.
Fresh fruits, eggs, and certain vege-

tables are examples of products that
deteriorate rapidly. Research is needed
to develop ways of preventing such de-
terioration.

Conserve Resources

Opportunity for future generations
is as important as opportunity for those
who live today. Research on methods
of increasing crop yields should provide
information on methods of maintaining
soil fertility. There is a continuing
need for research on plants adapted to
the various soil types and slopes that
are found in Alabama.' Ways must be
found of using our water resources
more efficiently if future generations
are to have the opportunities they de-
serve. Means must be found of main-
taining wildlife under increasing pres-
sures of urbanization, and greater use
of pesticides.

Through coordinated efforts of all
concerned, opportunities can be im-
proved for the present and can be made
to increase, rather than diminish, as
time marches on.....
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Concentrate feed con-
taining the antibiotic
comes in 50-lb. bags.
The proper quantity
(by weight) is added
to the laying ration.
Varying amounts of
the antibiotic tested
at Auburn failed to
increase production of
caged layers.
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DISEASE
CONTROL %
SMALL GRAINS

J. A. LYLE, H-d
Department of Botany aiid Plant Pathology
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Here is shown damage from small groin
diseases. At left, a portion of a leaf from
o susceptible wheat plant having leaf rust
infectian. At right is a badly lodged field
of oats that was caused by Victoria blight.
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NEW USES Po
eaul1 5 ,Tadte

SWEEIPOTATOES
HlUBERT HARRIS ,nd J. M. BARBER,
Department of 14orticulture

Sweetpotato pies made from a puree de-
"dloped at Auburn to find markets for No.
2 and jumbo grades.
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Leaf from cucumber plant at left shows
typical simnizan injury. Note the dead
areas along the edge. An autorodiograph
of the same leaf is shown at right. The
darker areas are regions of higher con-
centration of radioactive simizan.

D. E=. DAVIS, H. H. FUND RBURK, JR.,
and N. G. SANSING, De'p.arn-I

of 8,olany and Plant Palohology
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MINOR ELEMENTS Pin
FRUITS aotc VEGETABLES
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J. T_ COPE, JR,
Associate Agronomsist WINTER LEGUME CROPS
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PEANUTS Coe
WEIGHT C

STORAGE
J. H. YEAGER, Agricultural Economist
H. S. WARD, Botanist

H OW MUCH WEIGHTdo farmers stock
peanuts lose in storage? This question
is of interest to peanut buyers, ware-
housemen, shellers, and farmers.

When a load of peanuts leaves the
farm, it normally contains loose shelled
kernels, foreign material such as sticks,
leaves, small stones, and sand, and
peanuts in the hull with a certain ker-
nel moisture content. Peanuts are
bought, graded, and usually placed in
a warehouse prior to cleaning and shell-
ing. Under these conditions buyers are
uncertain of the weight and quality of
peanuts that will come out of storage.

In the fall of 1952, a study was be-
gun on peanut storage to determine
changes in quality and weight of farm-
ers stock peanuts stored in farm size
bins. Four important peanut-producing
states - Alabama, Georgia, Virginia,
and Texas were included in the study.
The Commodity Credit Corporation and
USDA Agricultural Marketing Service
cooperated in the study. The Alabama
study was conducted at the Wiregrass
Substation, Headland.

Storage in Small Bins

Used in this study were small metal
or wooden bins of various structural
designs with 2- to 10-ton capacity. Re-
sults indicate that peanuts lost an aver-
age of 1.4% of their initial dry kernel
weight each year of storage. The
longer the storage period, the greater
is the total loss in weight. Four bin
lots of peanuts were stored from the
fall of 1952, 4 from fall of 1953, 4 from
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fall of 1954, 5 from fall of 1955, and 6
from fall of 1956 to June, 1957. All of

these bins were emptied in June, 1957.
In certain bins, insect control measures
were applied. In others, no control was
practiced. Average weight loss as a
percentage of the dry kernel weight of
peanuts placed in bins was 6.8, 4.2,
4.2, 4.1, and 1.2, respectively, for the
1952 through 1956-crop peanuts stored.

In a ton (net inweight), the loss in
weight of kernels averaged 20.7 lb.
or $3.84 per year, according to the
tests. This is based on the condition
that peanuts graded 26% hulls, 0 to
1% damage, and 8% other kernels,
65% sound mature kernels (SMK);
that the weight loss rate was the same
in sound mature kernels as in other
kernels; and a value of 204 per lb.
prevailed for sound mature kernels and
8 0 per lb. for others.

Loss Calculations

Weight loss was calculated as fol-
lows: The amount of foreign material,
based on the grade factor percentage
for foreign material, was subtracted
from the gross weight of peanuts placed
in each bin. Next, the weight of hulls,
based on the grade factor percentage
for hulls, was subtracted. This left
the weight of kernels or meats. The
kernel moisture content of peanuts
placed in storage varied considerably.
Therefore, the weight of kernels was
adjusted to 0 or a dry weight basis.
When the bins were emptied, the same
procedure was followed in arriving at

the dry weight of kernels. To deter-
mine the weight loss, in- and out-
weights were compared.

Why Loss?

Many factors, some related to length
of storage period, influence the amount
of weight loss. Insects- species, num-
bers, and their environment-play a
major part in weight loss. One bin lot
of 1952-crop peanuts was never treated
to control insects from 1952 through
1957. When the bin was emptied in
June, 1957 and weight calculations
were made, the loss in kernels dry
weight was 10.4% of the dry weight
of kernels placed in the bin almost 5
years earlier. Insect control in stored
peanuts is necessary if weight loss is
to be minimized and quality main-
tained.

There are other factors that influence
weight loss. Stored peanuts come to
a balanced moisture level with their
environment after they are placed in
storage. As fluctuations take place in
this environment, the kernels and hulls
change in moisture content. Generally,
the kernel moisture content of peanuts
stored in various kinds of bins was
highest in December and January. It
was lowest during the summer months.
Lows of slightly below 4.5% moisture
were reached in the summer of 1954
and 1955.

The peanut seed is a living organism
that carries on the normal processes of
life. These processes are at a low level
if seed moisture content is 7.0% or
less. However, some loss of weight
may occur as the result of these pro-
cesses.

Rats and mice, if not controlled, also
are responsible for losses of peanuts
and reduction of quality during storage.

There are also, sources of error in
measurement of the many factors re-
lated to weight loss. Foreign material,
in particular, is quite variable. Obtain-
ing a respresentative portion of foreign
material in samples drawn from a pea-
nut mass is quite difficult.

Therefore, practices to control in-
sects, rats, and mice must be carried
out by those who store peanuts. There
is also a need for better methods and
techniques in obtaining a representa-
tive sample from, the various loads of
farmers stock peanuts placed in storage.
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nursery is pictured here. Infected seed-
lings in foreground showed chiorosis and
stunting, and died as compared with more
normal seedlings in the background.

Disease Found

tel(c I ii 1 )X tfi th ii' llo it impor)iitai t itsI

rotiot i olcilc recic o t bak

I C isX iiiC'iC' ii I' two posi d f\\Xiii t I Xs iii XXlcli

ro lIl r t , iiic [ilX I ) 1) ti'i fC'l'i lii

iii i tt A t iiii Ci atC' i if li Iiii(tX t iii i i l \ I i cii

t1cX lii(i ciX c I orC ( 2 (' C CXI flu ilii ill-I
ji c i la )ciiI ICC i I' I Ii 1( 'IX I IX I' lt- X iI i'

iflitil ife Oil u fill it flit kc 11(4 i i cIII

il I Xi X iii( t iiC' c CIXC f XX ilcI XX ili ll clls-

iiI IX e fiXl, iith iit'X IiC'IiC(4. \ Ills ca se

I E pci i- Tiiis flu tiClil lil o tt ll laX beC C'isiX

XXit) I thIC Ie o C'C'i ((4 IlC 
1  

X i iXt 11i ('' 'Cii c lIoI lIliC

tlie ii CX Xti(4'X. At first tHc disitcI' is cX idcc'C''
'Ii ht CC' X XXliliodi I) Iwlel iiI('kc'le C ci t oICX il ti C tap)

mos5. ( ti )f 11 ior(4' iotC'rid roiotX. NC'xt, ft( CisX

C'X ~iCiICC' IX' X)iC'i ,iX k i i t I IiiIjiii I)oiitiooiIi i
IX \ fii( tnX t ii' iiit XX Xte'in AXc'cdiiI( iii tis

coiliil i si I X XIItIIC'X. FiillIIIX if tiiC

Xisit o iiii 11(41 h iii ili C i le 'IC' (11(XX til oI ii i it i
rooits dei eops T'hiiX Iis iittel C' i t i ll~ ;t

XCCC1( i IX 111( i it ~ i n lit XX tI'l i.

1C:3ido'X it I XXt 'i, X iC'\I i lit 1 )ipliltedi IX

frill piX' 111(111 itt tttttt Iii i la i i n ii iii li i

Thei' Xi 'Ic IiIi(4X liii Il l i llc s I'.

Ad

Research Conducted

i'X ii ii- l i t stt i li i ( 'I kwliltodci (Litii

iw ll ii d i I fCCI' ii 1si tfl

I iC arit u ipcc/is ofl pii IX A I iii'
2ii flilittI if Ic o\ ii' ci d dX i fm i t

Sf i'fl C MV di ijStf I e ~t de i li ic if

the C 1t ili e i ii. sit]o t

Ciii 'itll, tif( ci CI ydct itd Xliii l inXc XC

Xie of I ii iitoide I i le ili c Xil ofCX

Xc (li I 11(4. e cii c o jitii ll iiiiX ii i I ' l

ilCli ic ti Cli'fill Illi t i s liii i Xoc ia f ti

4t.I.ll( o~~uf fit( )lo stili iot ilr I iiit ru

(~ :1 )ii I i t 1,1 X (1 th e C i it CI it to ( ct uri

Illli te o fthe Damage ~clitod"

loilAX ill11111 X iliX so~il, tcCIt iX I licilit

ut lltI ( fl CXC Cil'( oIi iii i l ('CIX i t 111111

Iii hos lX i iX C' AtI XhCI Xiii Il Lii iiitC

ill~ c ofiX liiC CX l iiic ihti iciCl f)llcc(ifss

XXill CX 1) Xitse Iill' ti liiira dif~ ut t IIC ilfiIXf

Thisi it.o



S A. EDGAR,

V IIIXIX XX "LIl \III\. iiic III,, I -

ifitX 1Is i 1 11tI ilii It I a licitiI

I llIt Olt Lt 1 cit4Ii I (ii iiit t i

tlfl i ittioll ttt lits bccil 11 , ti i I a l it itillI

IX illilc ilj s) I ptli l IX l (11181 , I ,

I liii', 11 111 ( IIIXXI'X. S Iiti , pii-i lIi

tIlilt Im t th s it It ill c I Ii a l XII l X II X t

itlt t liX I -tX Ii I I XX\ c ~iII IX ( it(

iid I I I tl tI l th ill tXc ( i ct i I I IIIIt ii Iii J,

Ii I t t I I I I I Il tit tl It I t tI I X I I I I ( t1

Sil t111 Iit till. I t .I II I t I II;I. i

.1 I I IN 1.11 X I R I i ti I c l I t

1111 t.11X S 11 X z I t ~ ~ tl~ itt n I e(1 Ii

tI I I it i1 XIII -ti Xs a l II ilp t il X c 1 ( d t I to

Iit)Is I to )li ItX t 1)lXXs S1 I I1- it " I s 11i 11 'it

c(III II I I ill itI ) )I' I s II(\ iIIto) sIi \

Itil t 1 II I ' it( X it.1 it XX ill t cxcr lt~ iiciiit

WORMS--
egcr ftlacdo#c

CHICKENS

i IX Xiuk III i l1411it t ill 3cc XX(Ilic b\

thc 5th Ridu6 d Wo rs oidtio

FI.1 I , I I IN E( , PRO I I 0\ 1 ti XI Iil

.111 X 11114 Xli ll k i 'llc t wiiit twot IIillc

cgt i l i ti I. ll. ii t'I t( i tti 'X tilt'.

i l ,kic til nit t. Ii itli 1 ii ii: tti

(I s 111it 1i (it Ii ll .3 t I I Xi I tt t i't I it tests

2,00 i tti 50XX li t \11 11 it ii XXII )it IX ii i ct

I t' I ((Itltit \iti i 1 000 t o 1.09X

XI II I 111r\ ( o li lili XX11 Itil s A I t 11t )1 ,, I' It[(

it( I . it J( )Itlt I it I I X LI vI it) I i,, e tih 'lc

ill t.1 ~ 1 X1Ik Ii ths i wi ili lI, i it i (A i tll it.

Iii I Xte bIidl tIcll c XIX hit yk It t Ii t egot ,

XX 1 itiit tiolX X ill l XI'i(it.\iX fc tI.w llt

1,111,1pe .11 )I ii iti lit cri w (d4 Xt.It I i' t'i
XXII, :I titt.\ tt l ,IX bcI il ! toX I c \i'r. X llc

11(111 l i II i2 ('k11 si t tAi 'XIt 11( IX I tli

H111 I ii XXII 1 I 1 X1 (hop I a t I lII Itd111 t.Iltit

t i t\ di to XXlI I- i ll c(I t ti t Xii' i ti I

thX t gi' I XIi tt .( tIll of t~ill \\ t)Ill t ou

X II h I I1 XX\ it (.I( 1111liii ilc. 'i iiI1X

XXi iii I ctI l' i ll~ b il ill tI es (dlt~~1

tlts ii ll tII111i X t I I liItt'i ititil licllilitti

XvicII I t lid c g p-Xlc il



KENNETH B. ROY, Editor
F. S. ARANT, Entomologist

FIFTY YEARS AGO consternation was
abroad in Alabama. Ever moving east-
ward, the boll weevil was then within
120 miles of the State's southwestern
border.

The weevil first entered the United
States from Mexico in 1892 by way of
Texas. By late 1909 it was at the Mo-
bile County line. Within 12 months,
infestations involved all of Mobile and
Washington counties, and portions of
Choctaw, Clarke, and Baldwin coun-
ties. Since crossing the Rio Grande
River, it had spread in 18 years over
much of Texas, all of Louisiana, and
sizeable areas of Oklahoma, Arkansas,
and Mississippi. All but six Alabama
counties had become infested by 1915.
The rapid spread of the weevil in the
State was attributed to high winds
from the west and southwest.

Early Measures

All of this took place despite monu-
mental efforts of farm leaders of that
day to halt the weevil's advance. Yet,
the transition from quarantines to me-
chanical and cultural devices to poisons
is a dramatic story of research that in-
volved entomologists, agronomists,
chemists, and engineers.

The first move by Alabama was pass-
age of a quarantine law in 1903. It
was intended to prevent the weevil
from hitching rides to fresh territory
in seed cotton, old pick sacks, cotton

)LL WEEVILS

seed, Spanish moss, and even house-
hold goods. Transport of such items
from infested to weevil-free territory
was prohibited.

But the weevil was no respecter of
law. Under favorable weather condi-
tions, it enveloped 75-to 100-mile
strips of "new territory" in a year.

Forefront in the fight were farmers,
bankers, businessmen, and the API Ag-
ricultural Experiment Station. Begin-
ning in 1904, the Alabama Station pro-
duced many publications concerning
the boll weevil, methods of combating
the pest, and even one on "Heading
Off Boll Weevil Panic."

With no known insecticides effective
against the weevil, the logical attack
was to cut off its food supply. Destruc-
tion of green cotton at least 3 to 4
weeks before usual killing frost was
recommended. This was said to be the
most important single step in a cul-
tural system under boll weevil condi-
tions. There were those who predicted
that in the presence of weevils there
could never be late cotton.

In addition to planting early, various
mechanical contraptions were devised,
such as chain drags to sweep fallen,
infested squares into the middles for
exposure to the hot sun; and a long
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sack fastened to a sugar-barrel hoop
for collecting overwintered weevils and
infested squares on young cotton.

Coming of Poisons

London purple and Paris green were
the first arsenicals tried- both were in-
effective. Then came lead arsenate.
Applied as a dust, it produced the first
real encouraging results. This was fol-
lowed by development of a new ma-
terial carrying a higher percentage of
arsenate than the lead form. This new
poison called calcium arsenate was
highly effective. Thus, cotton produc-
tion was entering a new era marked by
development of better insecticides and
improved dusting equipment. The first
Alabama experiments involving calcium
arsenate were in 1918 at Auburn, Hart-
ford, Headland, and Smyrna.

Calcium arsenate was to remain some
30 years as the standard insecticide for
boll weevil control. Following World
War II came new compounds -the
chloronated hydrocarbons DDT, BHC,
toxaphene, heptachlor, dieldrin, and en-
drin; and the organic phosphates para-
thion, malathion, methyl-parathion, and
guthion. The most recent development
is a carbamate - Sevin.

All of these required critical testing
to determine effective killing power,
economy of application, how best to
use, hazards if any, and many other
questions to be answered..

Thus, after 50 years of experimenta-
tion, boll weevil investigations continue
to provide answers to ever-arising new
problems and to further refine methods
of control.

Research is never ending!
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