











AGRICULTUHAL EXPERIMENT STATION G5

The averagp annual gains of bppf PPI' aCj'e have been 152 pounds and
the aVPl'age cost of gains has bel'n $G,1G pel' hundl'ed, All  costs,
including intel'pst  on invpstmpnt in land and cattlp, fencing charges,

taxes, can' of pasturp and cattll, making and caling for hay, salt,
watel', vaccination, and thp loss of one StpPlI' and dpprpciation in thp
priee of anothpl' bpeause of faulty eastnltion, are ineludpd in chal'g'ps

FiJr. H)-Some of the NI'Fall (‘uttle when mercury waH 17 below zero.

against thp pl'Ojeet, so that thp cost figUl'e given abovp is full high,
StPP1'S eaeh )'par have bpconll' fat enough to gTade mainly as "good"
slaug'htej’  animals, So far, thp pasturp sepms to bp holding up-in
fact, has madp some impj'ovement, The fipld has a CI'OSSfenep, how-
pvel', so that altpj'nately for a pal't of the winter onp half of it gets
a rest.

ALFALFA-BI.{TEGRASS EXPERIMENT

In thl' alfalfa-bluegrass pxpel'impnt, eattle arp grown and finishl'd
entinly on a blupgTass pasture, supph~mentpd at times by a litti<~
alfalfa pasturp and, whenpvpr npeded, alfalfa hay. A definite acreagp
is spt aside 101 both thp bluegrass and the alfalfa. All feed pl'Odueed
on this an'a is uspd for the eattlp and nothing is brought in wor thI'm
from the outside. The cattle spend the wintl~r in thp pasture, and
are fed hay in a nick.

The average pl'oducbon of bepf on thp combined acreage of blup-
grass and alfalffa 1or the past three years has been 17:1 pounds pel

aCl'e and the cost of production  $(;71 pel' hundl-edweight. In this case,
as in the McFall pastm'p expPl'inll'nt, all costs arc charged against the
project. The alfalfa-bluegrass steers, when marketed in August at

past two ye:u's of agp, have had the best finish of all gnlss-fattened
cattle produced on the fal'lll. They have been even better finished
than steers gptting light grain mtions on pasture.
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WINTER PASTURE VERSUS SILAGE FOR DAIRY CATTLE

An cxperiment to determine the comparative value of sorghum-
corn silage, rye and erimson clover pasture, and ryce and crimson
clover pasture supplemented by bluegrass pasture when the cattle
cannot go on the small-grain and clover, is now in progress for the
third season. All cows get normal grain ration of 1 pound of grain
per 3 pounds of milk, and all groups get what alfalfa hay they will
clean up. Hence, one group may usce more hay per cow than another
group. One group of cows gets normal feed of silage, hay, and grain,
as indicated above. A sccond group gets hay and grain, as indicated
previously, and when the rye and clover pasture is available, and the
eround in condition, they are allowed to graze on this during the day.
A third group is handled the same as the sccond group, except that
on days when they cannot pasture on vye, they are turned on a
blucgrass sod. All feeds and pastures are charged to the cows.
At the end of two winters, the average winter income over feed
cost per cow is $31.05 for the silage group; $27.41 for the second
eroup, which had rye and crimson clover pasture when available; and
$30.02 for the third group, which had the run of rye and crimson
clover when available and bluegrass pasture at other times.

PASTURE-IRRIGATION PROJECT

Two lots of cqual area, established in bermuda grass, bluegrass
and white clover, are being used in an irrigation experiment. One
lot is irrigated by means of an electric pump when the grass seems
to nceed water. The other is used as a check, and depends entively
on natural rainfall. 1In 1939, the income over feed cost per cow was
$3:3.88 for the cheek lot and $33.45 for the irrigation lot. The net gains
are slightly in favor of the check lot. On the other hand, the cows
on the check lot lost weight during the pasture period, while those on
the rrigated lot gained, so that when the milk vecords of the two
groups are checked through the winter, the net profit likely will be in
favor of the irrigation group. No definite conclusions can be drawn.

EFFECT OF SHADE ON PASTURE

Walnut and black locust trees were set out 14 years ago in prep-
aration for a pasture-shade experiment. Pasturing was started in
1932, when the trees were large enough to stake. After 8 years, the
apparent gains in carrying ecapacity, due to light shade with black
walnut, are 20 percent, and with black locust, 48 percent. The gains
in meat production arve 21.5 percent for the black walnut and 36.3
percent for the black locust.

A sccond area set to locusts and black walnuts is now about ready
for pasturing. This year, a third area was set to thornless honey
locusts furnished by the Tennessee Valley Authority.
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NITROGEN FERTILIZER TEST ON BLUEGRASS SOD

A 9-year nitrogen fertilizer tesi on pasture has been completed.
Three half-acre lots received annual applications of 250 pounds of
nitrate of soda per acre. Three alternating lots of cqual size were
used as checks.  Small cattle were used to graze the feed produced
on these lots. Record was kept of the days on pasture and of gains
made on the respective paddocks.

In the early years of the experiment the increase in pasture re-
sulting from the nitrogen fertilizer applications was marked, but
they have tapered off until the average gains over the cheek lots
are materially less for the last 3 than for the first 3 years of the
O-year period.  The average carrying capacity per acre for the nitrate
lots for the entire period was 214 days; for the check lots, 193 days.
The average gain in weight per acre per year for the nitrate lots was
334 pounds; for the check lots, 299 pounds. Some years, owing to
the extra growth of legumes, the check lotgs outyielded the fertilized
pastures.  Indications are that the use of nitrogen fertilizer on pas-
ture is not nceded and does not pay if a good admixture of legumes
can be maintained in the sod to hold up the nitrogen supply of the
soil.

SOURCES OF ALFALFA SEED FOR TENNESSEE

In a previous series of tests that did not include alfalfa seed pro-
duced in Oklahoma, Kansas secd led, even over Grimm. Seed from
Utah and North Dakota gave good results, and only Peruvian alfalfa
and seed from Avizona were unsatisfactory. Now, in a second series,
including seed from Oklahoma, 3-year results ave available and again
seed from Kansas is slightly in the lead. Average yields per acre
are as follows: Kansas, 6 tons; Oklahoma, 5.95; Grimm, 5.4; North
Dakota, 5.19; Utah, 4.91; and Avizona, 4.74 tons. The next year or
two will likely be more conclusive, sinee the stands of somoe plots may
be expected to thin out before others,

NEW AGRONOMY EXPERIMENTS

Seventeen or eighteen years ago, button clover (Medicago orbi-
crlaris) was found growing on waste limestone land at Lebanon, Ten-
nessee.  Three or four years ago, the plant was brought to the attention
of the county agent, James E. Ward. Some farmers also made seed-
ings.

The third crop now is sceded at the Middle Tennessce Experiment
Station. It is being used as a soil-improving erop, for winter pastuvre,
and in rates-and-dates-of-seeding tests. Combinations including it
are being tried. Reseeding  habits  under different conditions are
being studied.

A favorable characteristic of button clover is its resecding habit.
Secd that matures in June does not germinate until early fall. The
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plants grow steadily through the winter, making early spring pasture.
It will make some winter pasture if seeded early on prepared seed-
bed. Furthermore, it probably will make a volunteer stand if the
seed is allowed to mature before the crop is turned under in the late
spring or early summer. This point is being determined by following
the crop with late corn. It also may prove to be a valuable legume
for a mixed pasture. It is being tried with bermuda grass, bluegrass,
and lespedeza. Five or six thousand pounds of seed were produced in
Wilson County last year. Yields are good and the seed crop is easily
harvested.
EXPERIMENT WITH FUZZY CHEAT

Chess, or fuzzy cheat (Bromus japonicus) has attracted attention
among farmers as a late winter and spring pasture. The Experiment
Station secured seed of this plant from Mr. P. A. Meriwether, of
Montgomery County, who 1s saving the seed for market. A pasture
plot was sceded to this grass where it can be compared with Balbo
rye sown under similar conditions, Italian ryegrass, smooth brome
grass, and rescue grass. Reseeding will be allowed on all plots,
and lespedeza will be grown in connection with the brome grasses,
rye, and ryegrass.

NEW BITTERWEED-ERADICATION STUDY

Experimental study of bitterweed for the purpose of discovering
the most practical methods of controlling this pest was stopped by the
disappearance of the plant from the plot grounds. The Experiment
Station has seeded a stand on a nearby farm, and also is trying to find
out why the weed disappeared. The present experiment includes mow-
ing with and without pasturing, the use of companion crops, and the
use of sodium chlorate of different strengths. The cxperiment is
one year old. The effectiveness of the various treatments cannot be
determined until midsummer of 1940.

CACTUS-ERADICATION EXPERIMENT

For several years, an effort has been made to find a practical
way of getting rid of cactus other than by digging up and hauling
off. Burning and the use of sodium chlorate have been tried, with
unsatisfactory results; neither method was completely effective, and
the cost was too high. Last year, a cultural method of cradicating
the cactus was tried, and results thus far are encouraging.

HYBRID CORN

This year, 16 hybrid strains of corn developed at the Experiment
Station at Knoxville were tested at the Middle Tennessec Station, 10
replications being made with each hybrid and with the corresponding
checks. Varieties used as checks were Foundation Neal Paymaster,
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Neal Paymaster produced by Elias Brothers, Jellicorse, and Yellow
Neal Paymaster. Foundation Neal Paymaster was slightly the high-
est-yielding check, producing an average of 60.98 bushels per acre.
The average for the 10 best hybrids was 67.17 bushels, an average
increase of 6.19 bushels over the best check. The increase of the best-
yielding hybrid over the best check was 8.05 bushels per acre.

VARIETIES OF SMALL GRAIN

Wheat.—In the 9-yecar test completed in 1939, the order in yield,
from the highest to the lowest, of the 8 varicties of wheat, is: Nittany
(a Fulcaster strain), Forward (smooth), Gladden (bearded), Leap
Prolific (smooth), Mammoth red (bearded), Fulhio (Smooth), Trum-
bull (smooth), and Early May (smooth). In a 4-year test in which
these varieties and Gasta (smooth), V.P.I. 131 (smooth), Currell Pro-
lific (smooth), and Nabob (smooth) were used, Nittany was first in
yield, Gasta second, V.P.I. 131 third, Forward fourth, Mammoth Red
fifth, Currell Prolific sixth, Gladden seventh; Fulhio eighth, Early May
ninth, Leap Prolific tenth, Nabob e¢leventh, and Trumbull twelfth.
Wheats recommended are Nittany (or Fulcaster if Nittany cannot be
found), Forward, Gasta, V.P.I. 1381, Currell Prolifie, Fulhio, and Leap
Prolific. On fertile land, Gladden may have an advantage over Nit-
tany, as it has stiff straw and stands up unusually well. Forward,
however, also stands up well and outyields Gladden.

Barley.—In the past two yecars, additional promising new barleys
have been added to the variety test. Included in the test have been
Tennessee 52, Union, Tennessee 6 (beardless), Missouri Beardless,
Polders (bearded), and Nobarb (beards without barbs). Half of
these are new to this Station and definite conclusions cannot be drawn
as to their rating. In the past, the Station has been recommending
Tennessee 52, Union, and Tennessee 5 and 6. Missouri Beardless,
Polders, and Nobarb all have given a good account of themsclves, so
far, in the 2-year test.

Rye.—In a previous test, southern ryes and those coming from
Italy have greatly outyielded northern varieties. In recent years,
therefore, the best native strains of rye have been picked up in Ten-
nessce and the Georgia mountains and have been compared with Balbo
and certified Abruzzi rye. Balbo has led in yield, but the difference
is not as great as in the case of the northern varieties. These south-
ern strains, however, arc not pure, but gencrally are a mixture of
several varieties or strains. For this reason it seems that only Balbo
rye should be grown in Tennessee.

Winter Oats.—Improved winter oats, produced by the Tennessee
Experiment Station, have been compared with well-established varie-
ties for the past two years. But as additions have been made to the
list of varieties, and one of the winters was abnormally mild and the
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other about average, definite conclusions cannot yet be drawn.  These
new varieties are very promising, and as the winter of 1939-40 promis-
cs to be more severe than normal, they may be given a good test as
to hardiness.

Spring Oats.—With the harvest of 1939, the Middle Tennessee Ex-
periment Station had grown Columbia oats for 6 years in compavison
with 5 other varicties. This new variety, coming from Missouri, led
in yield. Average results for the 6 years were as follows: Columbia,
50.28 bushels; Fulghum, 47.36; Coker Fulghum, 46.16; Burt, 45.03;
Black Burt, 44.45; Fowlds Hulless, 36.08. Other varieties were
tried during this period, but only the 6 named here seem to be worthy
of reporting at this time.

The Columbia vat was created by selections made from the Ful-
ehum by agronomists of the Missouri Experiment Station. Although
seleeted from Fulghum, it is distinetly different, being carlier and
adapted to all kinds of land. On fertile land, there is but little dif-
ference in the yield of the two varieties, but on medium to thin land,
or when the varieties have to be sown late, Columbia leads. The grain
of Columbia is of about the same specific gravity as that of Fulghum;
hence, is of excellent feeding quality.

RATES OF SEEDING SMALL GRAIN

Barley.——For the past two years, an experiment has been con-
dueted to determine the best rate of sceding for winter barley. Rates
used have been 2, 8, 4, 5, 6, 7, and 8 pecks per acve. Average yields,
in bushels, for the two years arc respectively 19.10, 31.93, 37.45, 39.21,
40.98, 40.37, and 42.27.

Rye.—Tor 4 years, a rate-of-seeding test with rye has been under
way. Rates and average yiclds per acre are as follows: 1% bushel,
13.37 bushels; 1 bushel, 15.22 bushels; 2 bushels, 16.74 bushels; 3 bush-
¢ls, 16.90 bushels.

DATE-OF SEEDING TEST WITH RYE

Through 6 years, a date-of-sceding test with rye was carvried
oul. Average yields per acre for the different dates of seeding arve
as follows: September 1, 9.10 bushels; Scptember 15, 12.84 bushels;
October 1, 16.56 bushels; October 15, 19.76 bushels; November 1, 19.30
bushels; November 15, 17.25 bushels.

COMPARISON OF YIELDS OF THE FOUR SMALL GRAINS

During the past 2 years, a comparison of yields of the four small
erains, wheat, barley, winter oats, and rye, has been made. Avcerage
results for the 2 years on medium land are as follows: wheat, 1291
pounds per acre; barley, 1284 pounds; winter oats, 911 pounds; rye,
1022 pounds per acre.
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NITRATE TEST WITH SMALL GRAINS
Wheat.— The 5-year average yield of wheat grown after a non-
leguminous erop and without any fertilization, is 13.05 bushels per
acre; ol wheat grown under the same conditions and fertilized with
100 pounds of nitrate of soda per acre, 21.46 bushels.

Spring Oats.—The 4-vear average yield of spring oats grown on
slightly better than medium land, is 39.83 bushels per acre for the
check plots receiving no fertilizer, and 51.22 bushels where an appli-
cation of 100 pounds of nitrate of soda was used.

WEST TENNESSEE EXPERIMENT STATION
Jackson
Ben P. Hazlewood, Superintendent

The West Tennessee Experiment Station is located one mile west
of Jackson, Madison County, south entrance on U. S, Highway No.
70 and northeast entrance on State Highway No. 20. The average
annual rainfall at this Station over a period of 35 years, from 1898
to 1932, was 47.96 inches. The average date of last killing frost in
in the spring, for 38 years, was April 3; average date of first killing
frost in the fall, October 24. The elevation is 400 feet above sea
level.

The Station was established in 1908, and comprises approximately
200 acres, of which nearly 150 acres are in cultivation; the remainder
is in roads, building sites, woodland, and permanent pasture. The
first rescarch work was begun in 1909. The work of this Station is
directly coneerned with the solution of problems relating to West
Tennessee farming. The Investigations under way relate to livestock,
field crops, and fruits and vegetables. The following soil types occur
on the Station: Calhoun silt loam, Olivier silt loam, Lintonia silt loam,
Waverly silt loam, Collins silt loam, Vicksburg silt loam, Cherry fine
sandy loam, and Concord fine sandy loam.

WEATHER CONDITIONS

Rainfall for the year 1939 was very unusual throughout West
Tennessec. The rainfall at Jackson for the first six months of the
year was 49.38 inches, and for the last six months, 13.80 inches. The
greatest excess occurred from May 9 to June 30, the total being 17.58
inches.  Duvring this period of 53 days, rainfall was recorded 32 days.
There was no period of move than 3 days without rain. Rainfall for
the months of September, October, and November was 1.10, 1.01, and
1.45 inches respectively.

LIVESTOCK

Livestock work includes pasture studies with hogs, sheep, and
dairy cattle, and winter feeding of steers.
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When hogs were supplied with crimson clover and ryegrass
pasture, gains were slightly more economical with shelled corn than
with barley when fed in a balanced ration. The price used for both
the shelled corn and the ground barley was $20.00 per ton.  The feed
costs, excluding pasture, for 100-pounds gain with shelled-corn feeding
was $3.56, as compared with $3.75 when ground barley was fed.

A purebred breeding flock of Hampshire sheep continues appar-
ently normal with only roughage and pasture feeding. The fifth
gencration of the flock, fed roughage only, is now represented.

The study comparing roughage and all-year-pasture method of
feeding dairy cattle, with the usual method of feeding, in which grain
is added to the ration, has practically been completed. All of the
dairy cattle are now on no-grain feeding. The portion of the total
feed supplied by pasture for the months of the year is indicated by
the following table for the years 1932-1937:

Total feed from pasture

Month No-grain Grain

Percent Pereent
January 39 35
February . . 42 24
March . 55 40
Avpril R 89 T4
May R i T8
June 94 T
July 92 T2
August 90 71
September . 8h 68
October 76 [i{1)
November . [Th 52
December B B2
Average T3 57

Trimson-clover silage has been fed in comparison with corn and
sorghum silage in a fattening ration for steers. Two years’ work
indicates that crimson-clover silage is slightly superior to corn-and-
sorghum silage in such a ration. A fceding test was begun, compar-
ing dehydrated sweetpotatoes and corn-cob-shuck meal, when used
in a balanced ration, for fattening steers. The dehydrated sweet-
potatoes were supplied by the Burean of Agricultural Chemistry and
Engincering, from its work at Laurel, Mississippi.

WINTER COVER CROPS

Winter cover crops seeded in cotton middles immediately following
the first picking of cotton have proved reasonably satisfactory for
3 years. Scveral winter crops and mixtures were sceded in cotton
middles in the fall of 1936, 1937, and 1938. The following table
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shows the increase in cotton yield which resulted from this practice,
as compared with cotton after no winter erop:

Percent
Hairy veteh 33
Austrian winter peas 39
Crimson clover - 39
Bur clover . 43
Balbo ryve R 1
15
37
31
17
Ryegrass and crims=on clover 26

All of the growth made by the erops mentioned above has been turned
under during the period April 1 to 15. Cotton has been planted about
May 1. This test will be continued.

VARIETY TESTS

Soybeans.—Results from soybean variety trials were irregular
becauze of dry weather. Tokio, the varicty which usually gives the
highest hay and seed yields, was very low. The season favored
early-maturing varieties.

Corn.—Tive Tennessee hybrid corns were grown in comparison
with Jellicorse. Tennessee Hybrid No. 13, giving the highest yield,
exceeded Jellicorse by 2 bushels per acre on rich land. Tennessce Hy-
brids No. 13, No. 16, and No. 4 exceeded Jellicorse on poor land from
2 to 4 bushels per acre. Yellow Paymaster gave considerably lower
yields than Jellicorse, on both rich and poor land.

Cotton.—Twenty varieties and new strains were included in the
cotton variety and new-strains test. Those producing the highest
money value per acre were Coker 100, Stoneville 2B, Deltapine 12
and 11A, and Marrett’s White Gold.

Clovers and Grasses.—Adaptation study of clovers and grasses
was continued.  Weather conditions prevented the securing of normal
records from this work. Japanese lawn grass maintained a dense
sod throughout the season. Beardless wild rye made fair growth.
Plants set 18 inches apart made enough new shoots to give complete
soil cover. White clover produced from Louisiana-grown seed main-
tained a stand longer and made a higher yield than other white
clovers tried.  The others were Ladino, Kent, and Common Dutch from
Wisconsin-grown seed.

Oats.—Tennessee 092, Tennex, Fulwin, Winter Turf, Lee, and
Fulgrain were included in the variety trial. Tennessee 092 gave the
highest yield; Fulgrain, second highest.

Barley.—Tennessee No. 52, Tennessce Beardless No. 5, Missouri
Beardless, Polders, and two smooth-awn Tennessee selections, 5-33 and
5-36, were included in the test. Tennessee No. 52 gave the highest
yield.



TOBACCO EXPERIMENT STATION

Greeneville
Frank S. Chance, Superintendent
WEATHER CONDITIONS

Rainfall at Greeneville in 1939 was only 39.12 inches. This was
about 5 inches below normal for this scetion, but it was so distributed
that good crops weve produced. The fall months were very dry and
unfavorable for sowing winter crops.

VISITORS

Increasing numbers of farmers are coming to the Tobacco Ex-
periment Station cach year. A series of county group meetings were
held in June and July. These mectings were arranged by the county
agents and werce attended by unit demonstration farmers from the sev-
eral counties. Programs were confined to a field study of work con-
ducted at the Station. Reports indicate that farmers find these oroup
mectings of more value than larger meetings,

The annual Field Day was attended by about 500 farmers. Two
boy’s 4-H Club camps were held, with an attendance of 200 members.
In addition to these, visiting county groups from Virginia and North
Carolina spent one day cach in going over the work at the Station.

STANDARDIZATION OF BURLEY VARIETIES AND STRAINS

It has not been possible to test all of the advertised strains of
burley with the limited area available, but during the past 8 ycars, the
most commonly used strains in the burley district have been tested
for their resistance to black root rot and their ability to produce good-
quality leaf. These tests have been made on soils with a heavy in-
festation of the black root rot organism and also on soils relatively
{free from the discase. Many of the varieties in most common use
produce good yields of excellent quality on clean soil, but are not able
to produce profitable crops in the presence of the black root rot or-
ganism.

Sinee black root rot is becoming prevalent in all of the burley-
tobacco area, it is very important that a strain of burley be found
which has the ability to produce high-quality leaf and good yields in
the soils that have become infested with the discase organism. At
present, the important straing which are in most common use and
giving the best vesults arve: Kentucky No. 16, Kentucky No. 5, and
Tennessee Golden. None of these have all that might be desired, but
all of them are vesistant to black root rot and produce leaf of fair
quality.
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DEVELOPMENT OF IMPROVED STRAINS OF BURLEY TOBACCO

During the past 4 years many crosses and seclections have becen
made and tested in the greenhouse and in the field. Some of these
give promise of being an improvement over any of the strains known
at present. During the past 3 vears, tests have been conducted on
first-gencration hybrids. One of these crosses has been superior to
any standard strain found, and plans are being made to study the prac-
ticability of producing sced in commereial quantities.

FERTILIZER REQUIREMENTS OF BURLEY TOBACCO

Fertilizer investigations have been conducted for 8 years on the
Decatur type of soil, 35 treatments having been used in duplicate plots
cach year. Results point clearly to the necessity for balanced supplies
of nitrogen, phosphorie acid, and potash in the soil to produce good
tobacco. Where no potash was added, the crops were poor and the
growing plants showed its deficieney.  The tests indicate that where
no manure is used, 60 pounds of K.Q per acre is sufficient to produce
optimum yields, and that when 90 pounds is applied, yields may be
slightly veduced. The additional amount of potash may improve the
quality, but not to a marked degree. It may be noted also that when
potash is added, even to the extent of 240 pounds of K.O per acre, the
vield may not be reduced to any greater extent than when only 90
pounds is applied. Where 5 tons of manure per acre has been used,
small returns have been obtained from the addition of potash, unless
nitrogen also was added. When more than 30 pounds of K.O per
acre was used, in the presence of manure, there was no increase in
yield and only slight improvement in quality.

Nitrogen has proved to be a vital factor in the production of bur-
ley tobacco, when used with or without manure. A mixture of nitrate
of soda and sulphate of ammonia has been used as a source of nitro-
gen in these tests.  In most cases 18 pounds of N per acre has been
used. It has always been apparent that where this amount was in-
creased to 30 pounds per acre, both quantity and quality of leaf were
improved. Even in the presence of 15 tons per acre of good-quality
manure, 18 pounds of N increased yields and did not injure quality.

Results of these tests show that manure is one of the most im-
portant factors in producing high-quality Ieaf. Comparisons of plots
receiving 5, 10, and 15 tons of manure per acre show that the plots
produced, in marketable leaf, 385, 1268, and 1487 pounds per acre re-
spectively.  The improvement in quality was almost as marked as the
increase in yield.

Fertilizer tests have been conducted on 3 types of soil comimon to
the burley arca—on Decatur soil for 8 years, on Shackleton silt loam
for 5 years, and on Nolichucky silt loam for 3 years. In general the
data from these tests on the different types of soil point in the same
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direction as to potash and nitrogen needs. All of the soils are poor in
phosphorus. Shackleton is so poor that a profitable crop cannot be
grown without the addition of this element. Nitrogen and potash are
of little value in any of the soils without the addition of phosphoric
acid.
CROPPING SYSTEMS BEST SUITED TO BURLEY TOBACCO

Tests to determine the best cropping systems for burley tobacco
have been conducted for only 6 years. Results, while not outstanding,
are beginning to show differences. For the past 2 years the hairy
vetch plots and the crimson clover plots in the 2-year rotation system
have produced about the same results, and both are giving better
returns than any of the other crops used. The weed rotation is pro-
ducing superior quality, but the yield is lower than that produced by
some of the other systems. There is very little difference between
results where soybeans have been turned under and where they have
been taken off. The same is true in the case of cowpeas. Both of the
soybean plots arc better than the cowpea plots. The rotation of corn
and tobacco has begun to show a decided reduction in the tobacco yield.

In the 3-year-cropping-system series, weed rotation is producing
more pounds and better-quality leaf than any of the other 8 plots.
There is very little difference in the red-clover, sericea, alfalfa, sweet-
clover and clean-fallow plots. These plots, in both yield and returns
per acre, are only slightly under the weed rotation. The Korean
lespedeza plots and both of the grass plots are beginning to show
reduced yields. The tobacco grown on the grass plots shows distinet
nitrogen deficiency in its growth.

In the 3-year rotation, tobacco has been grown only twice on
each plot. More definite differences should become evident by the
time the rotation is completed twice more.

IMPROVEMENT OF AIR-CURING IN ITS APPLICATION TO BURLEY TOBACCO

The 5 years of tests in air-curing indicate that humidity should
not exceed 70 percent during the greater part of the day, although
no harm is done if the humidity is allowed to go as high as 95 per-
cent, or even higher, for a few hours each day during the early part
of the curing process. This high humidity may be helpful to the
curing process in cases where for most of the day the humidity is
very low, especially in the early stage of curing. Humidity apparently
is a greater factor than temperature in air-curing tobacco, provided
the temperature does not drop below 50° F. If it goes much below
that, the normal process of curing is depressed to such an extent that
a poor cure may be expected. Low temperature is most harmful dur-
ing the yellowing stage of the cure.

BROWNTOP MILLET

In 1938 a small planting of Browntop millet was made to de-
termine its palatability for cattle. This was followed in 1939 by a
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comparison of this grass with Sudan grass. Equal acreages of the
two crops were sown following c¢rimson clover. The crops  were
separated by an electric fence and an equal number of cows and calves
were grazed on cach crop. Good gains werce obtained from both
groups, but the Sudan-grass group was out of pasture before the
Browntop-millet group. The group grazing the Browntop millet gave
the better gains, and were carrvied over a longer period of time. About
1 ton of Browntop millet was cut for hay. This hay was relished by
both cattle and horses.
SERICEA

Six yearling steers were grazed on sericea for 60 days. These
were good grade steers, but they failed to make any gain during that
period. They actually weighed less at the end of 60 days than when
they started grazing.

Comparative tests were conducted with steers to determine the
relative value of scericea hay and alfalfa hay while the steers were on
crimson-clover pasture during the winter. Good gains were made
by both groups. But while the sericea group made better gains dur-
ing the following summer grazing period, the alfalfa group did better
for the year. The breeding herd was fed for 4 weeks on sericea silage
and straw. During this period they gained '% pound per head per
day. The same herd had been fed corn-and-cane silage with straw
during the previous winter months and had made no gains. This
short test looked favorable for scricea as a feed-for aged cows in
the winter. ’

BUILDINGS

In cooperation with the Tennessee Valley Authority, 8 silos were
constructed for the study of legume silage. Half of these silos were
filled with alfalfa and half with sericea. Phosphoric acid was used
as a preservative in comparison with blackstrap molasses. The qual-
ity of these silages is to be determined by feeding to 8 groups of
steers. These silos are 6 feet in diameter and 22 feet high. They
are built to hold about 8 tons of silage.

All buildings at the Station are in good repair. During the year,
4 barns, 2 frame residences, the greenhouse, tool shed, and some out-
buildings were given two coats of paint.

LIBRARY
Sarah C. Currell
The development of an experiment station depends in a large
measure on its library. The use of the Tennessce Station library is
steadily increasing. This is due largely to a well-selected collection
of books and scientific periodicals, many of which are foreign. A
majority of the foreign journals, in spite of the war, have been con-
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tinued. Technical and scientific journals are veceived through sub-
seription, exchange, and donation.

Bulletins are another essential part of the colleetion.  They ave
received from the forty-seven other state experiment stations; the
experiment stations loeated in Alaska, Guam, Hawalii, Porto Rico, and
the Virgin Islands; a number of foreign experiment stations; and the
Uniled States Department of Agriculture. Valuable material is re-
ceived from state departments of agriculture.

These publications arc made accessible to the users of the library
through various indexes. The Agvicultural Index, the Experiment
Station Record, and the Library’s catalog are useful tools.

The collections of the Experiment Station and the College of
Agviculture this year totaled 18,585 volumes-—11,357 volumes belong-
ing to the Station and 7,228 volumes to the College. These two libra-
res are housed in the same room. They arc administered as separate
collections as to shelving and ownership, but as a unit in respect to
cataloging and other records and to service. Together they constitute
a branch of the University library.

During the year, 233 volumes have been prepared for the bindery,
bound, and cataloged. Thete is no more judicious expenditure, as
there is no other satisfactory way for a library to preserve its
collection.

The libravies of the Experiment Station and the College of Agri-
culture civeulated during the year 6,431 books and 3,517 bulletins, an
increase over last year of 1,394 books and 751 bulletins.

One of the most valuable activities of the library to the Station
staff is the inter-library loan service, which enables workers to secure
with little expense material not in the library.

Student help is given the librarian through the NYA appropria-
tion. Two students were assigned to the Station and College libraries
for 50 hours per month. In addition to this, the Station employs a
student for 15 hours per week to assist in routine work.

The Station library serves the staffs of the Experiment Station
and Extension Service, and the faculty and students of the College of
Agriculture. The libravy is used also by the Tennessce Valley Au-
thority and by many workers other than those connected with the
University, as well as by members of the general faculty and the
student body.



AGRICULTURAL EXPERIMENT STATION 79

CHANGES IN STAFI

NEW MEMBERS R. G. Milk, Asst. Agr. Economist?
D. M. Bailey, Assistant Horticulturist Willard Ownby, Asst. in Agronomy
J. C. Cole, Oil 'rocessor Jesse K. Parker, Poultry Husbandman

W. I'. Ranney, Assoc. Agricultural

W. K. Dinwiddic, Foreman, Jack and . "
Kconomist

Jennet Farm
John Franklin, Plot Assistant M. C. Richards, Assoc. Plant Pathologist

R. A. Hyre, Asst. Plant Pathologist J. D Rush. Asst. Agr. Economist?
J. E. Jones, Assistant Engineer Iric. Winters, Associate Agronomist

A. L. Kennedy, Asst. Agr. Engincer!

Dennis H. Latham, Assoc. Plant Path. RESIGNATIONS
J. ¥. Leahy, Industrial KEngineer H. F. Butler, Assistant Horticulturist
E. N. Lyndon, Asst. in Plant ath. Russell Lawler, Asst. Plant Pathologist

Ridley Maynard. Farm Supt., Crossville J. k. Wills, Assoe. Agr. Kconomist

PUBLICATIONS, 1939

BULLETINS
Date of No. of
No. Title Authors publication pages
168 Home Preparation of Fruits Harry Carlton January 11
and Vegetables for the Frecs-
er-Locker
169 Types of Farming in Ten- 3. H. Leubke, April 94
S 5. W. Atkins, and
C. K. Allved
170 Drying Hay in the Barn and J. W, Weaver, Jr. August 24
Testing its Feoding Value and C. K. Wylic
CIRCULARS
64  Apple and Pear Fire Blight, C. D. Sherbakoff November 4
Spraving for Control of and J. O. Andes
Blossom  Blight
65 The KEffeet of Shade on Pas- I.. R. Neel December 2
ture
REPORT
Fifty-First. Annual Report, 1058 94
ARTICLES IN SCIENTIFIC JOURNALS, 1939
Place and No. of
Title Authors date of publication pages
Report on Soils and Liming W. H. Maclntire Jour. Assoc. of
Materials Official Agr. Chem. 1
May
Use of Peroxides of Caleium W. H. Maclntire Jour. Assoc. of
and Magnesium in Determina- and Official Agr. Chem. 5
tion of Fluorine Content of J. W. Hammond May
1 Soils, Siliccous Materials, and
Organics
Report on Liming Materials W. M. Shaw Jour. Assoc. of
Official Agr. Chem. 4
May
Report on the Ammonium W. M. Shaw Jour. Assoc. of
Chloride-Distillation Procedure Official Agr. Chem. 6
for the Determination of Ix- May

changeable Bases in Soils

"Cooperative with TVA.,
2Cooperative with U. S. Department of Agriculture,
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AGRONOMY

C.A. MOOERS, Agronomist
J. J.BIRD, Assoc. Agron., Crossville
5. T.. BOHANAN, Asst. Agron., Crossville
A. G. BURG, Asst. Agronomist
W. A. CHRIESMAN, Plot Assistant
0. W. DYNES, Assoc. Agronomist
J. G. FAULKNER, Plot Assistant
JOHN FRANKLIN, Piot Assistant
N. I. HANCOCK, Assoc. Agronomist
0. H. LONG, Asst. in Agronomy
R L. LONG, Plot Assistant, Bell Buckle
3. MAYER, Assoc. Agron. (Corn Brid'g)!
RIDLEY MAYNARD, Farm Supt., Crossville
H. . OGDEN, Assoc. Agrmmmist
WILLARD OWNBY, Asst. in Agronomy
J. K. UNDERWOOD, Assoe. Agronomist
J. L. VANDIVER, Asst. Agron., Greeneville
W. O. WHITTILE, Asst. in Agr(mum\
ERIC WINTERS, Assoc. Agronomist

ANIMAL HUSBANDRY

M. JACOB, Vet. and Animal Husbandman
W. K. DINWIDDIE, Asst. Supt., Jack and
Jennet Farm, Columbia

H. R. DUNCAN, Assoe. Animal Husb.

H. B. HENDERSON. Asst. Dairyman

B. J. McSPADDEN, Toultry Husbandman
JESSE E. PARKER, Poultry Husbandman
C. I&. WYLIE, Dairy Husbandman

BACTERIOLOGY
1’. W. ALLEN, Bacteriologist
N. O. SJOLANDER, Asst. Bacteriologist

CHEMISTRY
W. H. MacINTIRE, Soil Chemist
BROOKS ROBINSON, Asst. Soil Chemist
K. B. SANDERS, Asst. Chemist
W. M. SHAW, Assoc. Soil Chemist
G. A. SHUREY, General Chemist
K. K. WEATHLRQ Asst. General Chemist
S. H. WINTERBERG, Assoc. in 8oil Chemist
J. B. YOUNG, Asst. Soil Chemist

ECONOMISTS AND SOCIOLOGY

C. B. ALLRED, Agricultural Economist

H. J. BONSER, Asst. Agr. Kconomist

B. H. LUEBKE, Asst. Agr. Economist

R. G. MILK, Asst. Agr. Economist

W. P. RANNKY, Assuc. Agr. Economist
BENJ. D. RASKOPF, Asst., Agr. Economist!
J. D.RUSH,, Asst. Agr. Economist!

M. A. SHARYP, Agricultural
H. A. ARNOLD, Asst. Agr.
J. C. COLL, Oil Processor

Engineer
Kngineer

J. K. JONES, Asst. Engincer
A. L. KENNEDY, Asst. Agr. Kngineer

J. ¥. LEAHY, Tndustrial Engincer
R. A. SUTHERLAND, Asst. Chemist
R. BROOKS TAYLOR. Industrial Kngincer

ENTOMOLOGY

S. MARCOVITCH, Entomologist
W. W. STANLEY, Assoc. Entomologist

HOME ECONOMICS

FLORENCE L. MaeTLEOD, Homce Economist

DOROTHY K. WILLIAMS, Nutr. Chemist

MARTHA J. KEMMER, Assta Home Eeon.,
ville

ELISE MORRELIL, Asst. Nutrition Chemist

EVELYN UTLEY, Asst. Home Economist

Cross-

HORTICULTURE

BROOKS D. DRAIN, Horticulturist
D. M. BAILEY, Asst. Horticulturist
L.. A. FISTER, Asst. Hort., Jackson
N. D. PEACOCK, Assoc. Horticulturist
C. R. SPANGLER, Asst. in Horticulture
A. B. STRAND, Assoc. Horticulturist

LIBRARY

SARAH C. CURRELL, Librarian

MARKETS
HARRY CARLTON. Market Investigator

PHYSICS
K. L. HERTEL, Physicist
BETH CHENEY, Asst. in Physics
ELIZABETH H. COTTER, Asst. in Physics
EMILY LOUISE McCAMY. / . in Phys
R. R. SULLIVAN, Asst. Phyxicist
HARRY CUPP, Asst. in Physies

PLANT PATHOLOGY

C. D. SHERBAKOFF, Plant Pathologist

J. 0. ANDES, Assoc. Plant Pathologist®

E. 8. BROWN, Asst, in Plant Pathology

R. A. HYRE, Asst. Plant Pathologist

DENNIS H. LATHAM, Assoe. Plant Pathologist.
Springlicld

K. N. LYNDON, Asst. in Plant Pathology

M. C. RICHARDS, Assoc. Plant Path., Jackson

G. M. STONE, Assoc. Plant Path. (Tob. Invest.),
Greeneville!

R.K. ZUCK, Asst. Plant Pathologist

SUBSTATIONS

F. S. CHANCE, Supt.,

BEN P. HAZLEWOOD. Supt.,
I.. R. NEEL, Supt., Middle

LESTER WEAKLEY,

Asst.,

Tobacco Experiment Station, Greencville!
West Teunessee
Tennessce Experiment Station, Columbia

Mericourt Experiment Station, Clarksville

Experiment Station, Juckson

"Coopoer lee with U. S. Department of Agriculture.

*On leave.

The Agricultural Building, containing

the offices and

laboratories of the l‘lxperimont

Station, the College class rooms, and the headquarters of the Agricultural Extension Service
is located at the University Farm, on Kingston Pike, about one mile west of the main campus,
Farmers are cordially invited to visit the building and the experimental grounds,

Bullelins of this Station will be mailed free to any farmer in the State.

¢ t Write Agricul-
tural Experiment Station, University of Tennessee, Knoxville, Tennessee.



