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DIRECTOR'S COMMENTS

A\E\k'.I()B 111cillis CXcitellicilt ikild a sellse ol'a lle\\ beollilill-
Nlost ohis (to llot ha\e the opportlillit\ to (,I)jo\ I colllpletel\ lieW
challeill('C' ill illid calver. I asslillie the (111(jes aild accept the respon-
sibilit\ as \olil- Director of, the ALI-
Imilla Agricultural Experhneiit StLt-
tioll with Ygreat aliticipatioll.

I behe\ c there is llojob that oflors it
L reiltcr opportullit\ to scl-N c the
\x cll-bcill 4 of' litallkilld thall does tll tt
of, a scielitist ill t Lalld-('4allt Ulk

sit\ Agrricitltural F'Ixperimeiit Statioit.
Indeed, the challeligo-, is tll('I(' for each
of' its. This challctigc, aiid its accom-
pall\ilig respollsibilitics, is oile that
we shoilld accept willilig'k .

.111st \\ hat does such ali acceptall(v
JIWMI. A f1tir ciiough (piestjoii. It
111CM111 RICogrilizing agricliltill-al pro b- GALEA.BUCHANAN
]eIll," aild de\kilig illethods to Sol\('
them. Nlal)\ problems are techilolog\ dcpciident. For example,
\ aricties of, crops alld trees that ll t\ c 1 tstcl growth rates Illd ])lot*(,
resistallce to diseascs, insects, alld licillatod.es are ilecded. \VC Ileed
to kilo\% illore ahotit soil \x ater and illore efficiellt wa\ s for crops to
utilize it. llo\\ call brec(lilig, make inore efficiciit -aii)ers of our
Ii\(,stoJIIo\\
call \\ c illerease feed effiejellc\ of ho"s, cattle, alld brodcl s? I to\\
call we get f lsterl('ro\\tll ofphie scedlinas' I to\\ call wc make more
COIAI 01* (10ttoll oil all acre.

Mall\ problems of' agrictiltille callnot be ',ol% ed h% techllolo 4\ .
For exalliple, its we stl.i\ e f, )r greater efficieliu throligh Illecilmliza-
tioll, \\ e are challell'"(1d Im those with I ittle coliceril or Illiderstalld-
ilig oflilodcl-li agricultill-al productioll teclillolog, -\ . 'I'lle\ recogllizc
illcrcascd producti\ it\ , I)Ilt show little coliceril f,()I- slich added
beliefits of, ilicc-liallizatioll as relief, fi-olll 1111111all drudger\ . The
Mushrooming Illo\ ('111clit fol- "1111111ml lil(dits" for allillials prolnises
to off,(,]- a sc\cre challell('e to traditiollal mlillial productioll. Ill
\Vcstcrii Europe, at least olle (.olllitl-\ Ilas Illcad\ balloed the lise of,
cacs for la\ illi. llel)s, resilltiligy ill decreased prodiletn it\ alld ill-
creased cost of' cggs.

The I-cal, as \\ ell as the illiagrilled, plobleills ofpesticide Ilse I la\ c
becil \%(,I] documented. \Vc are \(,t to lvach a poillt ill our pest
colitiol strategies, llo\ ('\er, Micre pesticide kise is ]lot crllci d for
ecolloild'. production.

114-4, M-C blit a fC\\ oftlic problems alld challcll 4('s filcilig ag-
ricu I till.c. To deal with theill effectkck, \\(, \\ill liceda illaJoreffort
fi-olll cach scielitist. Not olll\ 11111"t we "okc thetedillological prob-
]eIlls, blit we 11111st dispel till, lilt\\ arrallted f'Cars that Illoderil ig-
ricultill-al tccjlllolog creates ill the 111filds ol'the lloll-at. riclljtl [ral
public.

Agricultill-al commodities collstitlite the siligh, illost importalit
positiN e f lctor ill oill- interliatiolial balance of 1xi\ melits with the
\\oll(l(.()Illlllllllit\ . \Vc producccuot],11 I'Oodfic(I'alld libel-toillect
()ill- domestic deniands and still export o\cr S40 billioll \\()I-tll of'
agricultlind ploducts each \ear.

I aill \\(,I] a\\Zllv of blid("o Colistl-Mlits thAt \\C I , I( C Mld
Ila\ e 111ced (1111-ilig fit(, past I(,\\- N ears. It has beell difficult and will
colitillile to be a problem for at least this colllilw \car. 'I'llese"llortages ill oper ttillg aild slippol I s "Ll (' to oldcl equip--t I' illd, trall,
Illent, less techilical slipport, aild fc\\er lese krcll slipplics Mlich
requires c\ ('11 greater dili 4('Ilce f,()I- satisf'actor\ research ac-
coillplislillicl)ts. llo\\('\(,I-, I aill coldidelit that we shall leccke a
higlicl lc\cl of' suppoll ill the not too distalit filture. \Ve loust all
\\oi-k together as we f'ice till' challellgc of 1)1'o\i(lili(' the research
support of Alahaimt',, most important knd mallkilld's .111.\ esselitial

BUCHANAN NAMED DIRECTOR OF
AGRICULTURAL EXPERIMENT STATION
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M ( IS I CA I FISH ill fill,

t -I I i W( I S t It(,,, it re IC( I c \t n I( I( ( I 111 (lilt i I I -,)
(I I ct , I)( ( it I IS( f i , I I I I I I I I( I w I I ef it fi )Ili

hc I I I (-, ill )I( to I ,cc I Io" I I I I ILI I it I Id 11 1
-,()I ot I k tll(i f i S I I cilt . I I ( )\\ ( \ (, ,
1*1 RIC(l (I iCt L, it IV i11)1)1-0\ i I I ILLW k ' ( IM F('

I I t IlLill J)"ll(ited I I ol 111 oitt i 11
I c t 1 1 X t I-I I I o 11 pi wv " S I I g re I I i I I
I( ) I \ I I( I I L, c c(I I I I ) I I I I , I I t thall pt , I I(it-

ilig. Illorc "tcalil k 11,,cd, tll(' llIi\tIIIv Ill
I I cilt( q I to ) it I I I gI I (ir tc I I I p( -ri It I Irc, it I I d I I ctt
iL, rc(ill ilv( I ill dr\ Ili,-, c\tl lldcd dict". P(d-
I ct i I 1,-, 1.( 11 1 rc S i(i S ; "t ('L I I I I, Io, I Ic it t i I I-
illid Iwilt i's I I ot 1 lccc ssar\ h )i (11-\

lll ldditioll tofloiltilbilit\ . othcr Lid\ Lill-
tilgles of c\tI-IIdcd o\ cr pt'llctcd dict,, illv
I I wivit "I ( I \\ atcl, L, fill I i I i t\ it I I ( I i I I crc t

di'-1c"tihil it\ of Stiti-ch Ill thc diet,
b\ the Lidditiollid llciltill'-'. I [()\\('\ el, I(-
"em-ch lia" "llo\\ it that cittl'i s I I ,,I ( )\vt I I I ill

i " ill I( )I I t t I I ( , "L I I I Ic \vI I( I I ( , ( I I I I I L t I llo illit", (d
it dict itiv collslimcd ill (,\tl-Ildcd itild pel-
lctcd lorills, I)lo\ idcd t1w t \\ ( ) pre pitrit-

holli, ilic adc(Illatc it) (",,clltial 1111triclit,,
itild di -,c,,tildc cllcr'-1\ .

ith fill, cost djf lCIcIl( c hut\\ ccll
t 1-11 (1 (1( 1 illid 1)(illocd dict S ilic-l-cil"ilil-
with risilig, clwrg co';ts, fish culturists
11111"t ithiLitc the Illitiliu-'clilclit \ cr"lls

cost Iwilclit S of the';o-, t\\o t\ jw , of dicts.
'Filis 11(11-\ C(l il , flic hilsis l'ol iL h.\ pllothc ,is
th'it iCc(lim-1 it C-oinhilizitioll of c\trildcol
Lind smkm,,, dieti, ill t1w simic ratiou mii.\
re"Illt ill lo\\ cr fled cost illid still Lill()\\
the Illiollilg('111cilt bellefit", ()I llsillil I'loat-
ill'-, diet.

A pmid G,(idmg stii(k \\ il,, I miductcd Lit
the Fi lwi \ Rewiti-c-li IL nit, Auhurn Uni-
crsit\ A"'ricilltill-al L'XI)crilliclit St'itioll,

to collipill(i til(i fi-ic(lill'-, of cittlish \\ itil

ill io tt'; ( o llih illittio lls o l, itild
p(dIcted dict" to the fCc(lil),-, of cath"ll
\\ it I I ( , it] I c I ( \ t I-I I( I( ( I ol pc I I(,(('( I (lict"
LLIMIC. A CiLth!%,11 (110 fol-111111ti \\it, I)]()-

C(-",Cd illto c\tI-Ildcd illid parti-
des itild 1'( it I to chat Ilic] ( a I, I l- : I In

"ize' h\ I'Mir lCc(liligy
INY " c\tnid(id dict: 15' ; c\-

hudco-I and 55' p(dIctc(L 15' c\tritdcd
Luid 851'' p(Tctcd , Lmd 1001 1wilctc(l.
'I'llc lisll ll, , (1 100, " c\ti-Ildcd dict \\cIv ICd
to sittiatioll alld l0od aIlo\\aIl(v lot the
other grolip" \\it', hilsed ()It thc itillolilit
thi" -Irotlp coll"llillcd. 'I'lle fi"ll \\('1v It'd
MWC ditil * \ , -, ( fit\ " pcr \\ cck .

'111CIC \\ il Ho "i"'Ilific-illit dit'lel clj( (, ill
f i , I I (-,I'o\\ th ol 1(,(,(l coil\ ( ]-"ioll rilto-i
alliong, tll(' 10111. lCedillg' regillic", thil" ill-
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Extruded (floating) catfish diets (right) are made by cooking, expanding, and drying the
ingredient mixture which requires more energy than the compression process for making
pelfeted diets (left).

TOM LOVELL
Department of Fisheries and Allied Aquacultures
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SICKLEPOD AND COFFEE SENNA
related weeds that present different problems

D. H. TEEM', C. S. HOVELAND, and G. A. BUCHANAN, Department ot Agronomy and Soils
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G ermination,
PC1,

Siklepod

5964 70 75 81
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86 91 97102 59 647075 81 8691 97 102

Temuperature, degree F

FIG. 1. Germination of sicklepod and coffee senna after 48
hours at nine temperatures.

Emergence,
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FIG. 2. Emergence of sicklepod and coffee senna from six
depths after I and 9 days.
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Increasing Nitrate Fertilizer
Decreases Iron Foliage
Content of Container Grown
Holly and Azalea in
Pine Bark Medium
FRED B. PERRY
Department oh Horticulture
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Changes in the Alabama Dairy
Industry Since Termination of Retail
Price Control
LOWELL E. WILSON
Department of Agricultural Economics and Rural Sociology

WITH THE EXPANSION of milk markets
the ability of the Alabama Dairy Com-
mission to regulate the dairy industry
within the State has been reduced. Also,
effective authority of the Commission to
establish producer quotas and prices has
been lost through unfavorable court ac-
tions.

Absence of these controls has sub-
jected the industry to disruptive market-
ing practices. Although all sectors of
the industry were affected, participants
particularly influenced were quota hold-
ing milk producers and single unit prop-
rietary milk handlers in Alabama. In the
absence of producer quotas, milk pro-
cessors became free to acquire milk
supplies from any source desired. Since
minimum prices were not established by
the Commission on milk purchased from
sources outside the State, some pro-
cessors began to acquire milk supplies
from out-of-state producers at prices
below those set by the Commission.
Also, out-of-state processors expanded
packaged milk sales in the State.

Request for a Federal Order

Growth in interstate commerce in milk
movements led to a decline in state regu-
latory programs and subsequent growth
in federal milk orders. In late 1979, As-
sociated Milk Producers, the major dairy
cooperative in Alabama, petitioned the
Dairy Division of the U.S. Department of
Agriculture for a federal milk order for
Alabama and four counties in west
Florida. A proposed order prepared by
the cooperative was submitted to the
USDA. After preliminary investigations,
a public hearing was held by the USDA
in Montgomery in late June 1980 to re-
ceive testimony concerning the market-
ing of milk and the proposed order.

Marketing Area

A study of the distribution of fluid milk
products in the proposed market was
conducted in May 1980 to establish the

1
WILSON, LOWELL. Distribution of Fluid

Milk Products in the Proposed Alabama-WestFlorida Federal Order Milk Marketing Area.
Alabama Agricultural Experiment Station,
June 1980.

extent of the market and identity of pro-
cessors in the area.' Results were pre-
sented at the hearing. A total of 523 groc-
ery stores located in the area was sur-
Sveyed to determine identity of milk
processors and volumes of sales. Of 37
processors with sales in the area, 20 were
either located in the market or would
probably be fully regulated in the pro-
posed order. These processors had 89%
of fluid product sales in the area. Seven-
teen processors located in eight states
outside the market had the remaining
11% of the sales. Packaged milk products
were being distributed regularly in the
market from plants located as far away as
Indiana and Missouri.

Four Class I pricing zones were pro-
posed, see figure. The Class I pricing
formula included the Minnesota-
Wisconsin manufacturing milk price,
plus a differential for each zone. A pro-
cessor located in the Northern Zone
would pay the lowest Class I price, while
processors located in the Southern Zone
would pay the highest Class I price in the
market. If the proposed order was in ef-
fect in December 1980, the minimum
Class I price in the Central Zone, North
would be $14.72 ($12.42 M-W, plus
$2.30).

Milk Supply

In mid-1980, approximately 950 milk
producers were regularly supplying milk
to processors that would likely be fully
regulated under the order. Number and
location of the producers were: 439 Ala-
bama; 378 Tennessee; 106 Mississippi;
27 Florida; and 5 Kentucky. Almost
three-fourths of the dairy farmers were
members of the three cooperatives fur-
nishing raw milk to processors in the
market. The cooperatives were As-
sociated Milk Producers; Dairymen,
Inc.; and Southern Milk Sales. The re-
maining dairy farmers who were not
coop members shipped directly to spe-
cific processors.

Milk supply and use information avail-
able from the Dairy Commission showed
that in 1979, 53% of the raw milk supply
for Alabama was produced in other states
and 47% of the supply was from dairy
farms in the State. During the past 4

Class I Price Differentials

ZMW + $2.10 =MW + $2.45
MMW + $2.30 E ZMW + $2.67(Dothan :MW + $2.5 0)

Four Class I proposed pricing zones.

years, from 87 to 91% of the milk supply
available to Alabama processors was
used in fluid milk products.

Need for an Order

Indicative of the need for effective
market regulation was testimony that no
uniform producer pricing system existed
within the proposed area. Some prices
paid producers were flat prices and were

not based on use. Reconstituted but-
termilk, which is priced as a Class I

product in federal order markets, was not
being priced in Alabama. Inadequate
market information was available for Al-
abama and practically no information
existed for the four-county Florida area.
Concern was expressed over the existing
milk auditing program in Alabama. An

unequal sharing of surplus milk among
producers was reported. Cooperatives
acted as supply balancers for the market

and much of the milk diverted to man-
ufacturing use at lower prices by
cooperatives was not pooled in the mar-
ket.

The next step in acquiring the federal
order will be a recommended decision

and order issued by the USDA, probably
in early 1981. The industry will have the
opportunity to file exceptions to the rec-
ommended order. After a final order is
issued, producers will vote in a referen-
dum whether or not to approve the order.
The order becomes effective after pro-
ducer approval, probably after mid-1981.

Auburn University Agricultural Experiment Station



Pl\F IRFES mlm or declioill,_, to].
%\hiltc\(,r reasoll-discilse, illsects,
droll"Ilt, (old i[gle-attlact attcotiol).
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111,111\ ,pecie,, of illse( t,,.

of their pic,,clicc ill-
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DEODAR -"
WEEVIL
and its association
with Coniferous Trees

L. L. HYCHE. Department ot
Zoology- Entomology

i~ N

FIG. 1. Weevil habitat of felled native pines
(left); FIG. 2, adult weevil (title picture);
FIG. 3, larva tunnel under bark (above); and
FIG. 4. excavated chip covered cells (be-
ow)
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Nematodes
Damage
Perennial
Forage

Legumes
C. S. HOVELAND. R. L. HAALAND,
D. SIDES, AND C. WEAVER
Department of Agronomy and Soils
R. RODHIGUEZ-KABANA. Department of
Botany. Piant Pathology, and Microbiology

FIG. 2. Red clover plots above showing
nematode control, left, and no control at
right.
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FIG. 1. Alfalfa plots left showing nematode
control, left, and no control at right.
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BABY PIGS are particularly sensitive to cold and chilling.
Although new-born pigs can increase their heat production in
a cold environment, conservation of body heat is a problem.
The application of radiant heat from heat lamps or catalytic
heaters can reduce heat loss from the baby pig and decrease
the piglet's metabolic rate. Producers also have been encour-
aged to dry piglets at birth to prevent heat loss associated with
natural drying by evaporation.

Although many farrowing houses today have insulated or
heated floors and supplemental heat, there are limited data to
show how supplemental heat and drying of pigs at birth af-
fect piglet survival. Therefore, a study was designed to
examine the effects of floor temperature, supplemental heat,
and drying pigs at birth on rectal and skin temperatures,
weight gain, and survival rate to 5 days of age.

Different Floor Temperatures Maintained

The Auburn University Agricultural Experiment Station
study involved a total of 326 pigs from 33 litters. Sows were
placed in a farrowing house that had conventional farrowing
crates, concrete floors, and hot water heat in the creep area.
The floor of the creep area on one side of the house was
maintained at 860 F, while the creep area of the remaining
crates was held at 68°F. Air temperature was approximately
720F.

Alternate litters within each floor temperature group were
provided with sunnlemental heat in the fonn of a 250-watt
heat lamp. For the remaining litters,
suspended over each crate. The heat lan
perature of the nursing area floor to app
the light bulb did not alter floor tempe

Drying at Birth Evaluat

Alternate pigs within litters were dric
birth weight was recorded at 1 hour. Th
each pig was recorded at 30 minutes and
at hourly intervals for 8 hours. Rectal te
taken at hourly intervals for 8 hours.
monitored daily and body weights were
days of age.

Results of the Auburn study indicate t
heat lamps had higher skin and rectal ter
hours after birth. These differences wer
increased skin and rectal temperature
particular advantage on the basis of bod
data recorded. The responses to drying
the same for the two floor temperatur
warm floor, pigs that were dried had h
tures than those not dried, whereas pigs

EFFECTS OF FLOOR TEMPERATURE AND DRY
ON SELECTED VARIABLI

Variable

Rectal temperature of pigs
On 68 0F floor .......................
O n 86°F floor .......................

Pig body weight at day 5
On 68°F floor .......................
O n 86' F  floor .......................

Percent survival at day 5
On 68°F floor .......................
On 86'F floor .......................

Farrowing House Conditions
INFLUENCE

Baby Pig Performance

D. N. MARPLE, R. M. McGINNIS, and T. J. PRINCE,
Department of Animal and Dairy Sciences

V. K. GANJAM, Department of Animal Health Research
J. F. PRITCHETT, Department of Zoology-Entomology

were not dried had higher temperatures than those which

were dried.

Economic Questions Answered

a 100-watt light was Two questions of economic importance were addressed in
ip increased the tem- the study: (1) Which factors altered body weight at 5 days of
roximately 115'F, but age, and (2) which factors improved or altered survival rate to
rature. day 5?

At day 5, body weights and survival rates were not im-
ted proved or otherwise altered by providing supplemental heat

from heat lamps. The relationship between floor temperature
d at time of birth and and drying at birth was significant for body weight, in that
e skin temperature of pigs on the warm floor which were not dried weighed more
1 hour after birth and than those that were dried. In contrast, pigs on the cool floor

mperatures also were which were dried weighed more.
Survival rates were Survival data also revealed that pigs not dried at birth and

recorded at 1,2, and 5 those on the warm floor had similar high rates of survival to
day 5. However, pigs dried at birth and maintained on the

hat piglets exposed to cool floor had approximately a 12-16% lower survival rate.
imperatures from 4 to 8 Thus, baby pigs can survive well on a cool floor (68'F) without
re expected, although supplemental heat provided they are not dried at time of
s did not show any birth.
y weight and survival The results suggest that expenditures for supplemental
pigs at birth were not heat in the farrowing house (either floor heat, heat lamps, or
e treatments. On the catalytic heaters) may not be necessary so long as pigs are
igher rectal tempera- maintained in a moderately warm (680F) environment and
on the cool floor that provided the sows and litters are free of any health related

problems. Supplemental heat may be beneficial during
periods of disease stress if the pigs are subjected to environ-

'ING OF PIGS AT BIRTH mental temperatures below their comfort level (approxi-
ES mately 86'F). Furthermore, supplemental heat may be of

Pigs Pigs value when floor temperatures are lower than those main-
dried not dried tained in the study reported.

Results of these Auburn studies suggest that drying pigs at
101.1°F 101.3 0F birth increases heat loss from the skin surfaces. Pigs that were
101.3 0F 100.90 F not dried had lower skin temperatures during the first 8 hours

after birth, but they survived better than those that were
4.4 lb. 4.2 lb. dried. Therefore, it may be that the normal responses of the
4.2 lb. 4.4 lb. pigs to a cool environment (cool floors and not dried at birth)

triggered mechanisms responsible for the conservation of
80.9% 97.2% body heat and energy by the pig, and this may have improved
94.5% 93.1% their rate of survival.

Auburn University Agricultural Experiment Station
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W ATER APPLICATION UNIFORMITY is
an important consideration when design-
ing and selecting traveler irrigation sys-
tems. Factors such as lane spacing, noz-
zle size, and pressure determine applica-
tion uniformity.

Many systems depend on starting the
irrigator some distance inside the field
boundary to achieve maximum lane dis-
tance. This practice, which may result in
underwatering near the field bound-
aries, is the subject of a study now being
conducted at the Auburn University Ag-
ricultural Experiment Station. The study
utilizes computer simulations and ex-
perimental field data to predict water
application in the field under no-wind
conditions. Wind effects are being eval-
uated in a separate study.

Simulation Shows Variable Watering

The first simulation, figure 1, presents
water application amounts for two 850-
ft.-long travel lanes spaced 325 ft. apart.
Water application at each of the grid
points on a 25-ft. spacing was computed
and lines of constant water application
plotted. The area bounded by the lanes
and the start and stop positions is used as
a reference area. This area has an average
application of 1 in., with most of it receiv-
ing between 0.75 and 1.25 in.

The high application area located be-
tween lanes is caused by utilizing rec-
ommended lane spacings for moderate
winds, thus providing a closer spacing

1 . _ _ I

. . .. .. . .. . .. . . .. . .. .. . . .. .. . .. . ..Tr v l
-  

o e 3 5 f .T o et l n
325 ft.

Travel l ne Travel lone

FIG. 1. Wetting pattern from a traveir with
no delay.

than desirable for no-wind conditions.
The low application areas along the lanes
are caused by operating the sprinkler
with a 30-degree dry angle to the front.

The wetted distance to the rear is
equal to the wetting radius of the sprink-
ler (in this case 230 ft.). This wetted area
can be utilized well when the starting
point is in the middle of the field and

another travel lane can be utilized tooverlap this end wetting area. If the start-
ing point is near the edge of the field,
however, no overlapping can occur, and

the best location of the starting point be-
comes questionable.

In the example shown in figure 1, the
application behind the sprinkler varies
from 0.75 in. near the sprinkler to none at
the outer edge, leaving this area underir-
rigated. The alternative is to start the ir-
rigator at the edge of the field and to

FIG. 2. Wetting pattern from a traveler with
initial delay.

waste the water applied behind the start-
ing point.

Delayed Start Mechanisms Available
As an option to the alternatives de-

scribed, some manufacturers are offering
delayed start mechanisms to provide ad-
ditional water behind the start position.
(Delayed starts can be accomplished on
any traveler manually.) The desired re-

sult is to extend the effective length of
the travel lane.

One proposed delay time is computed
utilizing travel speed and sprinkler wet-
ting radius and is equal to the time re-
quired for the travelers to move one
sprinkler radius. In this example, the
travel speed is 2 ft. per minute and the
wetting radius is 230 ft.; thus, the pro-
posed delay time is 115 minutes.

Figure 2 shows the result of a 115-
minute delay. Water application at the
stopping end of the field remains un-

changed. At the starting end, however,
more water has been applied so that an
additional 150 ft. of field has been irri-
gated with at least 0.75 in. of water. Un-
fortunately, a portion of the field be-
tween lanes has had an excess of 1.75 in.
applied. The trade-off then has been to
extend the effective lane distance while
at the same time applying extra water in
front of the sprinkler. Of course, a shorter
initial delay would decrease the over-
watering problem but would also de-
crease the extra lane distance. In fact,
one manufactureri recommends this
delay as a maximum time, with one-half
this value being the minimum delay.

Additional studies underway at Au-
burn will provide further information
about travel delays, both initial and final,
and will consider field application uni-
formity and energy usage.

'Telephone conversation with Alain Vezes,
Vice President, Irrifrance U.S.A., Inc., Octo-
ber 20, 1980.

Auburn University Agricultural Experiment Station

Range of Traveler Irrigation

EXTENDED
by Use of Delayed Start Mechanism

EUGENE W. ROCHESTER, Department of Agricultural Engineering
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The structure of
the agricultural
credit market
WILLIAM E. HARDY, JR.
Department of Agricultural Economics and Rural
Sociology

TOTAL FARM DEBT in the United States
increased from $10.7 billion in 1950 to
$132.2 billion in 1979-an increase of
more than 1,135%. During the same
period, total farm production expenses
rose from $19.5 billion to $114 billion, a
484% increase. Total fanr cash receipts
rose about 359%, increasing from $28.8
billion to $132.1 billion.

With production expenses increasing
faster than farm receipts, farmers who
were once self-sufficient in terms of
generating adequate capital to continue
and expand farming operations, are less
able to do so. Profit margins have nar-
rowed and, subsequently, the farmer's
ability to finance his operation with
equity capital firom profits earned in pre-
vious years has decreased substantially.
In many instances, increased utilization
of credit has become a necessary compo-
nent of the farm management plan.

Increased dependence upon bor-
rowed funds and leverage in farming has
developed from at least three occur-
rences:

(1) The consolidation of agriculture
into fewer and larger farms to achieve
greater economies of scale from im-
proved technology and management
techniques;

(2) High land values brought about by
capitalization of the benefits of new
technology, economies of scale, govern-
ment payments, and increased demand
for farmland from nonagricultural
sources; and

(3) The increased substitution of pur-
chased for non-purchased inputs, and the
increased prices of these inputs caused
by inflation.

An obvious consequence of the in-
creased use of borrowed capital has been
a growing pressure on financial institu-
tions to provide more loanable finds. All
agricultural lenders have higher levels of
outstanding loans than ever before.
However, the relative importance of
each lender has changed over the years.
Some have been more aggressive in the
agricultural lending market and , as a re-
sult, have a larger market share than in
the past.

When one looks at the farm real estate
market, the Federal Land Banks have

emerged as the primary institutional

1979 Distribution

FIG. 1. Distribution of real estate debt bylending source, 1950 and 1979.

supplier of credit, lending $24.6 billion
for real estate purchases in 1979, about
34% of the total market. Individuals were
also important, providing 34.3% of the
total volume, $24.8 billion. This impor-
tance of individuals as a source of funds
was emphasized during the tight credit
periods of 1979.

Life insurance companies were the
third largest farm real estate creditor,

$11.9 billion, followed by commercial
banks, $8.6 billion, and the Farmers

Home Administration, $4.4 billion. The
relative positions of these lenders in
1950 and 1979 are illustrated in figure 1.

Commercial banks have long been the

major source of non-real estate credit in
the United States, providing at least 40%
of the total each year since 1950. In 1979,
they supplied $28.3 billion, 47.2% of the
total market. Competition in this market

has increased, however, with the Pro-
duction Credit Association share rising
from 7.5% in 1950 to about 25% in 1979.

While the Farmers Home Administra-
tion and private individuals supply a
substantial amount of non-real estate
credit, neither offers a significant chal-
lenge to the major market portions held
by commercial banks and PCA's. Figure
2 illustrates market shares held by the
principal non-real estate lenders in 1950
and 1979.

In looking to the future, the agencies of
the Farm Credit System (Federal Land
Banks and Production Credit Associa-
tions) will likely continue to have a major
share of the total agricultural credit mar-
ket. These organizations have services

FIG. 2. Distribution of non-real estate debt
by lending source, 1950 and 1979.

and operating policies tailored to meet
farmer needs.

Commercial banks will probably con-

tinue to be a primary source of credit,
particularly for non-real estate pur-
chases. Some banks in agriculturally
oriented areas are hiring lending spe-
cialists trained in handling agricultural
credit problems.

The individuals category, which is
composed of private individuals and
nonfinancial businesses who extend
credit to help in the promotion and sell-
ing of their products, will continue to
decline in importance. They are becom-
ing less willing to bear the expense and
risk associated with lending. The reluc-
tance of individuals to extend credit is
intensified when interest rates are high.
This occurs because funds are not as

readily available and the cost of capital to
the business increases, making the credit
service very expensive.

The same trend is likely to be found
with insurance company participation in

the farm land market. Recent history has
shown clearly that insurance companies
are preferring to invest their funds in
ventures other than lending for farm
land.

The level of participation of the Farm-
ers Home Administration is dependent

upon congressional appropriations and
the balances in the revolving funds of the
organization. All indications, however,
point to continued strong lending, par-
ticularly in specialized categories such
as emergency, young farmer, and com-
munity development loans.

bAuburn University Agricultural Experiment Station
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Tractor power and machine size should be carefully matched. This results in a field operation
that makes efficient use of the tractor and tends to minimize fuel consumption.

il ti Ill. T ralt I rtI i t ni , (1 i

I ti ii. t it t \ I ) I xx t I I'( -I It it I In lt'tig
tlIt I . IIIl ti' ()]) I s it\ (" 111d, thit it ~Iit t i ttl

I I it I i('(tIN t) t ii c isl i 't III1 rti ItIf t ( ) I tN

i\ ii )II l i ia 11 i ,,( e ittti it'l c ii e 111 il ti tN

lilt( toit i~ i m oNN tliN It Itlli tt c t itot oft

IIi iI ('ii itt itl i l 11 ( \\ i -Il lc s s

Iti ii ii. t I lit t iii Ie I i .t i u u i 1

ilutiI cm thIN xx il i ltitc t c I i\ N I itt ii,

Ii xx t, it'! ill it itil ix () cr it t thaItil 
1 

.
N i i ttill" i orur It il Iixxtl()\\i i~tii t t iilt.

Bi 1tli \\ it' l \-sh tv im i c c

klibill-11 ( -it il cI 0111 . ligi-icid/lowl 1"xi)('0111clit SI(Itioll



The Predisposing Effect of...

Maize Dwarf Mosaic Virus
Infection... in Corn

AIZE DWARF MOSAIC VIRUS (MDMV) is

an important pathogen of corn in Ala-
bama and other states. Not only are there
direct detrimental effects from MDMV
which can lead to reduced growth and
yield, but it has also been established
that corn plants infected with this virus
are more susceptible to attack by root and
leaf-infecting fungi.

Earlier work at the Auburn University
Agricultural Experiment Station showed
that Race T of the southern corn leaf
blight fungus, Helminthosporium
maydis, produced more and larger le-
sions on leaves of MDMV-infected corn
than it did on virus-free corn. Recently,
similar results were obtained using the
more common Race O of the fungus.
Some of this work, along with that aimed
at determining possible mechanisms for
this increased susceptibility of MDMV-
infected corn, is summarized here.

Reactions On MDMV-Infected Plants

A drop of water containing conidia
(spores) ofH. maydis was placed on each
of several leaf sections from MDMV-
infected and virus-free plants. The leaf
sections were incubated in moist cham-
bers and the numbers of conidia that ger-
minated and formed appressoria (pad-
like structures that facilitate attachment
and penetration by the fungus) were de-
termined periodically. In another exper-
iment, corn seedlings were inoculated
with MDMV and after symptoms of virus
infection appeared, the plants were
sprayed with a suspension of H. maydis
conidia. An equal number of virus-free
seedlings were inoculated with the fun-
gus to serve as controls. All plants were
placed in moist chambers for 24 hours,
and the numbers and lengths of H.
maydis lesions were determined 24-48
hours later.

The percent germination ofH. maydis
conidia was similar on both types of leaf
sections. However, twice as many con-

From top: Appressorium formation by H.
maydis conidia on leaf sections from MDMV-
infected and virus-free corn seedlings; elec-
trical conductivity of leachates from MDMV-
infected and virus-free leaf pieces; and con-
centration of orcinol-and ninhydrin-positive
substances in leachates from MDMV-infected
and virus-free leaf pieces.

ELL STEVENS and ROBERT T. GUDAUSKAS
lent of Botany, Plant Pathology, and Microbiology

idia on MDMV-infected sections pro-
duced appressoria as those on virus-free
sections, figure 1. Also, the fungus pro-
duced 37% more lesions on MDMV-
infected seedlings and the lesions were
70% larger than those on virus-free seed-
lings.

Analyses of MDMV-Infected Plants

Leaves were removed from MDMV-
infected and virus-free corn seedlings
and cut into small pieces that were sus-
pended in sterile water in flasks on a
rotary shaker. At intervals of time, sam-
ples were removed from the flasks and
analyzed for electrical conductivity and
for cations, carbohydrates, and amino
acids and similar compounds leaked
from the leaf pieces. In another experi-
ment, intact, infected, and virus-free
seedlings were suspended in water in
flasks and the contents were sampled
periodically and analyzed as above.

Samples from MDMV-infected plants
showed 30-100% greater conductivity,
figure 2, and 20-100% more orcinol-
positive (some carbohydrates) and
ninhydrin-positive (amino acids and
similar compounds) substances, figure 3,
than samples from virus-free plants. The
samples from virus-infected plants con-
tained 60-100% more copper and potas-
sium ions than did those from virus-free
plants. The total amino acid content of
samples from MDMV-infected leaves
was over twice that of samples from
virus-free leaves. Seventeen amino acids
were identified in the samples and all
occurred in higher concentrations in
samples from virus-infected leaves.

These results indicate that MDMV in-
fection alters the permeability of affected
tissues, and consequently there is an in-
creased leakage of metabolites into in-
tercellular spaces and onto leaf surfaces.
These metabolites in turn could serve as
nutrients for a subsequently invading
pathogen like H. maydis, leading to
greater and more rapid development of
the fungus in the virus-infected plants.
Further, the enhanced development of a
pathogen like H. maydis on MDMV-
infected plants could lead to greater pro-
duction of spores or inoculum of the fun-
gus available for dispersal to other
plants.

Auburn University Agricultural Experiment Station
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BORON deficiency
Tough on Plums

J. D. NORTON, Department of Horticulture
I W. ODOM, Department ot Agronomy and Soils
C C. CARLTON and K. S. SHORT. Chitton Area

Horticulture Substation
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Variety test plots, March 22. 1979, at the Wiregrass Substation (left)
show differences in date blooming begins; rape ready for harvest
on May 7, 1979 (right) at Plant Breeding Unit.
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RAPE
Crop of the Future

For Alabama?
C. S. HOVELAND, J. W. ODOM, and R. L. HAALAN DlDepartment of

Agronomy and Soils
W. B. WEBSTER and V. H. CALVERT. 11, Tennessee Valley Substation

F. T. GLAZE. Prattville Experiment Field
L. A. SMITH and H. W. GRIMES, Black Belt Substation

J. G. Starling, Wiregrass Substation
E. L. CARDEN, N. R. McDANIEL, and F. B. SELMAN,

Gulf Coast Substation
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MARKETING is a crucial aspect of any
farm business. Ultimate success of the
firm hinges to a large extent on its ability
to locate and utilize viable markets. This
is especially true for fruit and vegetable
operations which produce for the fresh
market. Direct market outlets such as
farmers' markets, roadside stands, pick-
your-own operations, peddlers, and even
wholesalers and retailers have received
increased attention in recent years in this
respect.

Little current information exists con-
cerning the status and potential of fresh
fruit and vegetable production and mar-
keting in a region outside the traditional
fruit and vegetable supply areas. Thus,
research was initiated by Auburn Uni-
versity's Agricultural Experiment Sta-
tion in cooperation with the Tennessee
Agricultural Experiment Station and the
Tennessee Valley Authority to describe
and analyze the existing fruit and veget-
able marketing system in the Chat-
tanooga, Tennessee, area. Special em-
phasis was given to examining the poten-
tial for expanded sales of locally grown
produce to wholesalers and retailers and
through direct market outlets in 13 coun-
ties in the tri-state area.

Data were collected from 18 produce
wholesalers and 52 retail food stores in
the Chattanooga metropolitan area and
108 fruit and vegetable producers in the
Chattanooga trade area, see figure.
These surveys were completed between
June and August 1979.

Analyses of farmer, wholesaler, and re-
tailer data indicated that much latent po-
tential existed for expanded sales of lo-
cally grown produce in the Chattanooga
area. However, markets were not readily
available to farmers because many im-
pediments to entry and use were present,
especially for wholesale and retail out-
lets. On the farmers' side of the market,
fruits and vegetables were often being
produced on small operations which
lacked the labor, volume of product, and
manager's time to meet the requirements

of the market. Producers were often
older individuals or part-time farmers
who were attempting to supplement
their income; i.e., they were not full-time
produce farmers. These characteristics
plus the farmers' preference for direct
markets, especially farmers' markets, re-
suited in infrequent marketings to
wholesalers and retailers. Farmers
seemed to be generally satisfied with
markets even though the availability of
buyers and distance to markets were
commonly expressed problems.

There was little reason to believe that
producers in the area had the willingness
or desire to initiate an expansion in pro-
duction. Overall, only half of the produc-
ers felt "good" about the future of their
fruit and vegetable operation. Further, in
terms of production, farmers indicated
indifference to hypothetical higher price
levels. Insufficient labor, health and age
of the operator, and lack of time were
frequently mentioned reasons for this
lethargy.

On the demand side of the market,
wholesalers and retailers were basically
pessimistic concerning the relationship
of local farmers to their businesses. Man-
agers of both outlets indicated that they
were willing to purchase locally grown
produce if reasonable quality and price
levels could be achieved. Both
wholesalers and retailers identified the
primary impediment to purchasing lo-
cally grown produce as the inability of
farmers to provide a dependable volume
of a quality product for a reasonable
period of time, generally about 2 months.
A few outlet managers indicated that
they had established a good relationship
with a few producers who could meet the
needs of the marketplace. However, in
other cases, problems of grading, packag-
ing, and handling locally grown produce
precluded a viable relationship.

Given the characteristics of partici-
pants in this market and the require-
ments for effective entry, it would seem
doubtful that wholesale and retail outlets

POTENTIAL
for expanded sales
of local produce:

A Case Study of the
Chattanooga Trade Area

JOHN ADRIAN
Department of Agricultural Economics and Rural Sociology

Auburn University Agricultural Experiment Station

TENNESSEE

ALABAMA

GEORGIA

could be developed and utilized
adequately by local producers. For
example, assuming that all production
was identified in the Chattanooga area,
all of it met grade standards for wholesale

and retail markets, the percentage ofproduction was evenly marketed by
weeks, and all of the local produce was
marketed through retail outlets in Chat-
tanooga, local producers could provide

69% of the tomatoes, 32% of the sweet
corn, 24% of the okra and field peas, and
19% of the green beans, and 15% of the
watermelons within the peak production
month. Thus, with the exception of to-
matoes, local producers had the potential
to satisfy only a small portion of the retail
demands even in the peak production
month with all production marketed at
these outlets. Even then, this would en-
tail cooperation among farmers in terms
of volume, assembly, handling, grading,
and packaging, an unlikely occurrence.
Also, retail outlets must be willing and
able to disrupt their normal supply chan-
nels to accept this produce for a short
time period. This analysis was not in-
tended to present wholesale and retail
outlets as prime alternatives for produc-

ers. It was intended to provide an illus-
tration to the substantial expansion in
use of these outlets that could occur
under the appropriate circumstances.

Given the extent and nature of fruit
and vegetable production in the Chat-
tanooga area, expanded utilization of di-
rect markets seemed to be the most fa-
vorable alternative. Farmers were gen-

erally satisfied with these outlets al-
though they expressed some dissatisfac-
tion with prices received and market
availability. Market alternatives were
evident in the area because the majority
of the farmers used at least two outlets.
However, they expressed a desire for
more farmers' markets. Even with more
farmers' markets and the availability of
other direct market outlets, marketing
can be a problem. As one farmer indi-
cated, sitting in the open air or sun for a
long period of time with little produce
and few customers is often an unpleas-
ant experience.
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A GOOD DEAL of interest has been gen-
erated in intermittent lighting regimes
for chickens during the past decade.
Most of the research has dealt with broil-
ers and generally encompassed repeti-
tive short periods of light and dark. This
essentially resulted in intermittent activ-
ity and feeding with improvements in
feed conversion. More recent work with
commercial layers has produced similar
results. However, a totally-enclosed,
environmentally-controlled house is
necessary and few totally-enclosed poul-
try houses exist in Alabama. Conse-
quently, a study was designed to further
investigate the basic principles of inter-
mittent lighting regimes and their possi-
ble utilization in open poultry houses.

Twenty HISEX SCWL hens were
housed at 22 weeks of age in each of five
environmental chambers at the Avian
Environmental Physiology Laboratory at
Auburn University's Agricultural Exper-
iment Station. The chambers were main-
tained at 750F and 40% relative humidity
throughout the 40 weeks of production.
The 20 hens were divided into two repli-
cate groups so feed consumption could
be determined on a weekly basis. Egg
production was determined daily on an
individual hen basis. Average time of lay,
egg weight, and shell quality (specific
gravity) were determined from 4 con-
secutive days at 4, 8, and 32 weeks of
production.

Five different lighting regimes were
employed. The control regime was 15
hours of light (15L) followed by 9 hours
of dark (9D) thus producing a 15L:9D
cycle. This and the remaining cycles
began at 7 a.m. (c.s.t.). The second cycle
was 15L:5D:1L:3D. This was designed
to mimic the midnight feeding often
used during hot weather. The third cycle
was basically a 15L:9D cycle. However,
a ID period was imposed during the 15L
so the cycle changed daily. The ID was
moved backward so daily cycles of 14L:

O10D, 13L:ID:1L:9D, 12L:I1D:2L:9D,

The Relationship
of Intermittent Dark

or Lighted Periods to the
Performance of SCWL Hens

JOHN T. BRAKE, Department of Poultry Science,
J. L. KOON, C. A. FLOOD, JR., and J. G. MANNIX,
Department of Agricultural Engineering

etc., were produced. This unusual re-
gime was employed to illustrate two im-
portant principles. First, a bird essen-
tially ignores a short dark period be-
tween two lighted periods with respect
to daylength. Simply stated, the bird
considers daylength to be the period
from the beginning of the first lighted
period to the end of the second. How-
ever, the bird probably does consider the
dark period important with respect to
synchronizing important metabolic
events. Second, a bird can "store" light-
ing information for several days so a re-
duced photoperiod restored to normal
within several days should not harm re-
productive performance. The fourth
cycle of 1L:1D:13L:9D was designed to
subject the hens to a dark period early in
the day. The fifth cycle of 13L:1D: 1L:9D
was designed to expose the hens to a dark
period late in the day. Both of the latter
cycles could be employed in open
houses.

The results of the experiment are
shown in the table. The 15L:9D cycle
should be considered a normal manage-
ment situation and represents the con-
trol. Only the 13L:1D:1L:9D cycle sig-
nificantly affected the average time of lay

RELATIONSHIP OF SPECIFIC LIGHTING REGIMES TO PERFORMANCE OF
SCWL HENS DURING 40 WEEKS OF PRODUCTION

Lighting regime'

15L:9D ............
15L:5D:1L:3D .....
15L(1D):9D

2 . . . . . . .
1L:1D:13L:9D .....
13L:1D:1L:9D .....

Average
time of

lay

12:25
12:32
12.29
12.11
11:35

Hen-day Feed
production, conversion,

pet. lb./doz.

84.04
80.07
85.56
87.29
88.39

3.45
3.56
3.65
3.43
3.19

Egg Egg
weight, specific
oz./doz. gravity

24.19
23.46
24.45
24.14
23.14

1.0836
1.0837
1.0854
1.0851
1.0833

1L refers to continuous lighted hours, D refers to continuous dark hours. All regimes begin at 7
a.m. (c.s.t.).2The 1D period was moved backward through the 15L period on a daily basis so that a
complete cycle was completed every 15 days. Therefore, this regime produced a 14L: O10D cycle
on 2 days and an intermittent cycle on 13 days.

with these hens laying eggs 36 minutes
earlier than any other cycle. This cycle
also produced the only significant im-
provement in egg production when
compared to the control group (15L:9D).
This improvement in egg production was
also reflected in the numerically best
feed conversion. However, the
13L:ID:IL:9D cycle also exhibited the
lowest egg weight. Therefore, this cycle
produced more eggs by reducing egg
size. A simple calculation reveals that the
total pounds of eggs produced was the
same for both the 13L:1D:IL:9D and
15L:9D cycles.

The 15L:15D:1L:3D cycle resulted in
the lowest egg production. However, it
should be noted that this cycle per-
formed as well as any other treatment
initially. It would appear this type of
cycle has adverse effects on a long-term
basis.

The performance of the 15L(1D):9D
cycle indicated that SCWL hens are
quite flexible with respect to their light-
ing cycles. The hens demonstrated an
ability to perform on reduced daylength
on 2 out of 15 days. This supports the idea
that hens can "store" the daylength for
several days. In a practical sense, the egg
producer can correct short-term prob-
lems with time clocks (i.e. power inter-
ruptions) with minimal damage.

A comparison of all the performance
factors revealed that the 1L:1D:13L:9D
cycle was equal to or exceeded the con-
trol (15L:9D) in all categories. This was
noteworthy since it may be possible to
use this in an open house situation.

The results of this research indicate
that with further research in avian en-
vironmental physiology and applied
management technology, the benefits of
intermittent lighting can be extended to
open-type houses.
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