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WASHINGTON, D. C.

: ALFALFA EXPERIMENTS AT
STONEVILLE, MISS..

By Paun R. HENBON; asgistant agronomist, and H., L. WESTOVER, senior agronn-

mist, Division of Forage Orops and Discases, Bureaw of Plent Industry*

(The Bureau of Plant Industr;in Cooperation with the Mississippi
State College and Agricultural Experiment Station)
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INTRODUCTION

g In the lower Misssissippi Delta, in the States of Mississippi,
e Arkansas, and Louisiana, & large percentage of the clay soils that
= are naturally well drained or else have been drained artificially are
O well adapted to alfalfa. From time to time failures due to unknown
€ causes have been reported where the erop previously had been grown
Swsatisfactorily. The situation became particularly serious in 1928,
©und the demand for assistance in determining the cause of the fail-
ures resnlted in a congressional appropriation in 1929. TUnder this
appropriation, the Division of Forage Crops and Diseases of the
Bureau of Plant Indusiry, in cooperation with the Mississippi Agri-
cultural Experiment Station, inaugurated in that same year a series
of experiments at Stoneville, Miss., to ascertain if possible the cause
of the trouble and to suggest remedies. The vesults of these investi-
cations are reported in detail in this bulletin and indicate that while
some of the failures can be attributed to the use of seed of unadapted
varieties, failure to cut at the proper stage of growth, to poor prepa-
ration of the seed bed, and to insect and disease injury, the most
important factor in the successful production of alfalfa is ndequate
surface drainage.

'Acknewledgmenls nre made to W, I Ayres, of ihe Deltn Brperimert Slatlon, at
Gtoneville, Mise., for arsistance in planping these Investigatlons, and to C. . Haddon
for dutn Turelshed from cooperative experiments uf the Northepst lonlsisne Experiment
Statlon, nt 8. Joseph.
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ALFALFA SOILS OF THE MISSISSIPPI DELTA

During the winter of 1920-30, a brief survey was made of the
soils of the Yazoo-Mississippi Deltu for the purpose of determining
the relation of soil type to the growth of alfalfa.® Tt was estimated
that 90 percent of the alfulfa acreage in the Mississippi Delta s
on soils of the Sharkey serics, the miost extensive lype in this series
being Sharkey clay, commonly known to Delta planters ag © heavy
buckshot.” Sharkey clay is characterized as having a dark-colored
surface soil underlai by a more or Jess mottled light-drab to bluish-
gray stiff clay. Two phases are recognized. ene occupying broad,
{1at, poorly drained basins and the other a better-drained vhase, oc-
curring as low ridges or us arcas having a billowy relict. The
former, whicl is by far the more extensive, is neutral fo slichtly acid
in reaction. Near the river the “high position ” Sharkey clay is
usually only slightly acid and is well adapted to alfalfa. ~ At most
distances greater than 15 miles from the river this seil becomes move
and move acid and is not suitable for alfalfa production.

Alfalfa is also grown to a limited extent on soils of the Surpy
series. These soils ave usually more weid than the Sharkey soils. are
inelined to be dvoughty, and us they are good cotton soils only a small
percentage of the alfalfa is grown on them. Alfalta is as produc-
tive for 2 to 3 years on Sarpy clay or clay loam that is not too acid
as 3t is on Sharkey clay, but stands survive longer on the Sharkey
soils.

YARIETAL TESTS

When the cooperative alfaifa investigations were started at Stone-

ville there were evidences that in some instances the use of unadapted
nonhardy varicties in the northern part of the Delta in Misgissipp
and, Arkansas was responsible for failures due to winter-killing, or
else the stand wus thinned ont to such an extent that grass and
weeds lowered the yield and quality of the hay produced. Also as
a relatively large amount of northern-grown common alfalfa seed was
being sold in the Delta at prices higher than seed of Kansas or Utah
common, there was some question 13 to whether or not the purchase of
seed of these more hardy strains was economical. To obtuin definite
information on these points the ulfalfa variety tests have included
varieties and strains having a wide range of adaptability and
varying in hardiness fron tender varieties sich as Indin and Hairy
Peruvian through the intermediate types to the hardy variegate
alfalfas,

The first test, sown March 7, 1930, included 21 varieties and strains
ot alfalfa, cach being repeated three times, with every fifth plot a
check of Utah Common. The results are given n table 1. In this
test the higher yiclding strains belong to the southern, comuion aroup
of alfalfas, which cun be explained in purt by the fuct that the
winters of 1930-81 and 1931-32 were so mild that very little winter-
killing oceurred in any of the varieties. In subsequent trials, one
sown in the full of 1932 and another in the fall of 1933, the
southern commen alfalfas were either winter-killed or were injured

2HENDRICS0x, 1L 1, PRI AL NAY REV HECONNAISHANUE 0F S0ILE 0F YAZOU-M (8-
SISSIPPL BELTA WP SURCIAL REFEREXCE T0 ALPALIFSY GROWISG, OB D, Agr., Bur.
Clrean, aul Bulbls, 1930, (U npmblstel, )



http:alfllI.ia

ALFALFA EXPERIMENTS AT STONEVILLE, MISS. 3

by the colder winters of 1932-33 and 1933-34 to such an extent that
they yielded less than most of the hardier varieties and strains.
TanLk 1, —dunual and cverage yields of hay on e 12-percent molsture basgis and

percentage of check of several varicties and sireing of atfalfe sown ab Stone-
ville, Mixs,, Mar, ¥, 1930

Agre yield

Virlety
gty # [Li%34] 1432 1 Avernge

Pounds | Peunds | Pouwnds

Argentine. ... ...

ulian
iouth Alrican
Arlzena Qommen. ..
New Mexico Conuvon. |
Dakota Oommion
South African. .___
Nebraska Common
Utsh Cormmon (check
Chbifornia {south)...._..

EBERERS
£ LI b ]

o

Freoeh. oo iiiniann enn
Californin {north).......
Turkiskin F. O, 18758
DO rveeeao b Camm, 24073 3
INQiA veeeiccecmeaceen i oy, 1734 ; & 527 m )

SESSERRBRESE
e QAR RO

=
=
-

1P, C. indicates necession munber of (he DIvision of Ferago Crops nod Diseases; F. P, L of Lhe Dlvision
of Forelgn Planl Introduetion; and Coinn. Indieates seed parehused from seedsmen.
T The 1830 viclds nre on o Aold-gneed basis.  Only 1 cuttiog wns ebiadoed, beeause of dry wenther wnil

spring sowirz. Not includad in wyemges.
T Winler-klibed 1031-32,

The second test, sown October 7, 1932, inclnded 12 of the more
promising alfalfas. FEach plot was repeated four times with every
fourth piot a check of Kansas Common. In this test as shown in
table 2, two straing of common alfalfa from Kansas gave slightly
higher yields than any other variety. The 1-year results of the
third test, sown September 14, 1933, arc given in table 3 and are
included primarily to show the comparatively low yields of the non-
hardy alialfas after a relatively cold winter.

TARLE 2—dnnuel and averdge yields of hey on o I2-percent moishilre basis

and pereentase of check of variefy tesd sown ot Stowcville, Miss, Ocl. 7,
1932

Avre yietd
Avtesslon
ho.!

\iirinty
1443

Tuunds

=

BRESSERRS

Kapsas Common feheek).... ..o - o o o eme
Kansay Common. ... ... ..
Dakota Comrton....
Neow Mexico Common
Argentine
Ltsh Common ..
Dakota12....
Hardigan____... ..
Ontarin YarlaZated.
Californis Jemmon
14111 TR
Arizona Commue:
Hairy Feruvisn. o

=

i e T R e e (D DG B e =

2iE

1 O the Division of Forage Crops and Disenzas,
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Tanry 3.—I193) ypielde of Rajy by cublings on o IZ-percent moisture basiy and
percentage of checkh of the alfalfe wvariety test at Stoneville, Migs., sown
Sept. 14, 1938 i

Acre yield

Varlely First Second | Third | Fourth
cutting, | cutting, | entting, | entting, Total
May 2| Jupmeid | Juiy 16 | Aug. 23

Pounds | Poundz | Pounds
Ontario Variepated, | 3,020 X 2, 880
Konsas Com. (cheek). 2,0M

d i 2,670

!
§
=
cmmcwxfg%
[y

Sy

Oklehoma Common.
Dakotn 12

Mabroske Common.
Kansas Common__2.
Now Mexico Com
Argentine ......._._.
Arlrops Common. ..
Utah Common
Arizona Common ..
California Cotrmeon.

§588
b5

S8R

LoERERRE:
ERURSRNE

Hailry Peruvinn s
Califeroia Common. 220 3,472

bt g tmb bk et ol ot mamd pam i o ok bad Pl e e ok gt

5

$3ZBERAE
RREBERBRIRNAIEBIBIS

B3 DS RS B B 1S B3 83 B B3 63 09 RS 1D
= [+ ]
0 el el b O e % e S ek 0 e B 00 (Y o

1 Of the Division of Torege Crops and Piseises,

These trials show clearly the risk involved in sowing nonhardy
alfalfas in this portion of the Delta. Alfalfas from Kansas and
adjoining States have given consistently good yields.

In addition to the tests at Stoneville, variety trials have also been
carriedd on throngh cooperative agreement with the Northeast
Louisiana Experiment Station at St. Joseph, La., approximately 120
miles south of Stoneville. The results of the first test sown Octeber
27, 1930, are given in table 4. Over the 3-year period, 1931-33,
Peruvian and Arizona Common alfalfa have given the highest
vields. In 'a later test, sown November 6, 1931, the strains of
southern common alfalfas gave the highest yields.

‘While these tests cover only a 3-year period, the results indicate
that nonhardy alfalfas such as Hairy Peruvian and Arizona Com-
mon may be safely grown in this area,

TABLE d4—Annuel and aeverage vickds of fleld-enred hay of the alfalfe-varietly
test sown at the Northenst Louwisione Fzperimenl Station, 8t Joxeph, La.,
Gel. 3V, 1936 .

. Acre yiald
Variony - " Avemnge
izl 3z . iineg 2

Pounds FPanunis Fownds Pounds
Hairy Poravisn . 4, 103 1, 548

3mooll: Peruvian. - i3, 815 1,414
Arizona Comwmon . 3, b 1,502
Utah Common . 2, 0 ' 1,7
Disco28._._ i, 780
12, 837 1,481
N .- i3, 47 10, 345 i, 132
Ofmm. e o an 12, 503 G, 431 1,132

t O the Division of Fornge Crops ansd 1 iseases. N
1 The third catting, June M, wos the nnly culting saved in 933, duo to continnous rins before aid after
that «ate; oot incinded in averages.
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FERTILIZER EXPERIMENTS

At the beginning of the investigations very little information was
available regarding the fertilizer requirements of alfnlfa on Delta
soils, From time fo time planters have applied nitrogen and phos-
phatic fertilizers, with conflicting opinions regarding the effects. Be-
cause of this, investigations were inaugurated to defermine definitely
whether the soils are deficient in any of the elements essential to the
successful growth of alfalfa. During the fall and winter of 1020-30,
R. E. Uhland, who was in charge of the alfalfa investigations at
that time, collected over 300 soil and subsoil samples from different
locations in the Delta. These samples were analyzed for acidity,
nitrogen, and soluble phosphorus, and the analyses showed that
many of the Delta soils are Tow in nitrogen but well supplied with
phosphorus.

In order to obtain further information on this subject a fertilizer
test was sown in the fall of 1928 on a field of Sarpy silty clay loam
of fair to good fertility, which included triplicate one-twentieth-acre
plots of aﬁ treatments. The fertilizers were apphied and disked in
before seeding and reapplied immediately after the first cutting in
1981. As the small initial applications of nitrate of soda did not
show any effect it was feit that this might be due to the insufficient
amounts applied. Consequently, when the fertilizers were reapplicd
the amounts of nitrate of soda were doubled so that plots that had
received 75 and 150 pounds were increased to 150 and 300 pounds,
respectively.

The results, as shown in table 5, do not show any significant in-
creases in yields of alfalfa hay from plots receiving applications of
sulphur or nitrate of soda over the untreated checks. The plots re-
ceiving superphosphate and ground limestone, superphosphate alone.
and ground limestone alone yielded during the 3-year period an
average of 700, 683, and 497 pounds per acre, respectively, more than
the check plots. While these yields are significantly higher than
the yield from the untreated Flots, the value of the increase in yield
of hay from the use of fertilizers was not sufficient to compensate
for the cost and application of the fertilizer,

Three other fertilizer tests are being conducted at Stoneville; @
on Sharkey silty clay and 1 on Sarpy fine sandy loam. In these
tests phosphatie, nitrogenons, and potassic fertilizers have been ap-
plied singly and in all combinations. Plots receiving manure and

round limestone have also been included. None of the tests has
shown any significant increase in yield of alfalfe on plots treated
with nitrogenous ov potassic fertilizers, In fact, applications of
nitrate of soda have, in several instances, depressed the yield. Appli-
cations of superphosphate, manure, and ground limestone have Te-
sulted in small increases in yield of alfalfa on Sharkey clay and
have given significant increases on Sarpy fine sandy loan, but the
increases have not been great enough to pay the cost of the fertilizer
und the labor involved in applying it.

In addition to the fertilizer tests at Stoneville, field trials have
Lieen located at Clarksdale, Wilmot, and Arcola, Miss., and at St.
Joseph, La. From observations of these plots no significant differ-
ences could be secen between the fertilized and the unfertilized plots.
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Tanie 5.—Annual and everage wields of hay on e 12-percent nwistiore basis,
percentage of check, and inerease over cheek from. the elfulfa fertilizer lest
sotn at Stoneville, Misg, Oct. 11, 1928

Acre yield
Fer-

cent-

age of

1030 : A“‘:":‘ eheck

Treatrment {pounds per nere)

. Pairnde | Pow nds | Pownids | Poundy { Pounds | Pounds
Check (oo fertilizor) 4, 556 11,783 | 9,682 0,313 5,08 | 1000
300 superphosphate & 0,

ground limestone. . 10,430 7 107, 7
30 superphosphate. . F E 9, 590 107. 5
1,060 ground meston , 27 ! . ] 4821 105 5
300 =uiphur 4, 009 4, 847 0L, 7
154 nitrnte of sods_ - wp BT . 0.5
75 nitrate of soda, 2 , 2 0.0 —183

! 'l'?ilﬂ uvernge yields for 1920 and 1030 were on o fiold-eured basis.  Tow yields In 1820 were due Lo dey
woather.

DATE AND METHOD OF SEEDING

The results of the date-of-seeding tests are shown in table 6, Sow-
ing in the fall from September 15 to October 15 has consistently
given good stands, As will be noted from the table, spring seedings
in some instances have given fair stands, but the results on a whole
indicate the risk involved in spring seeding. TLate spring freezes
have killed the young alfalfa on plots sown February 15 and March
1, while the invasion of grasses and weeds and periods of hot dry
weather during late spring and early summer months nsually have
markedly reduced the stands on spring-sown plots. In addition to
the difficulty in securing a stand of alfalfa in the spring, the yield
of hay the fixst year is usually very low and of poor quality. How-
ever it is not uncommon to get relatively high yields of good-quality
hay the first season from fall-sown alfalfa. It is a good practice to
prepare the seed bed during August or early Septeinber and sow
as soon as possible after the first rood rnin.

Taste G —Bstinied mnnnel everage ond arcrege percentage of stand of
alfalfe yemaining ol the end of the flrst growing season o plots smen ot
dffferent dates at Stonevitie, 1fiss,

Batn sown 1925-2 | I8R0-31 1931-32 | 1032-33 - | Averngs

Percent | Pereent | Percemd | Percent

i} 130.Q 1. 0
1N a5 7
104, 0 8.7
a 7. g
0

0]
5.

7
by
2,

BEns

BRSSP oRNRE
CcoooD ooo
Sonoooo

ERZGEY

} Phivis not sown Lhese yoars.

The alfaifa drill distributes the seeds evenly and covers them uni-
formly, and where lnrge fields are to be sown the purchase of this
implement, would be a sound investment. In using this jimplement
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on loam soils care should be taken to avoid covering too deeply. Ex-
cellent stands of alfalfa may also be obtained with the wheelbarrow
seeder, if properly operated.  In sceding with p wheelbarrow sceder
it is advisable to sow half of the seed in one direction and the other
hutf across the first seeding, ‘Uhe seed should be covered lightly with
a spike-tooth harrow.

The use of the long box drag in the final preparation of the seed
bed for alfalfa has been found tuv be indispensable on Delta goils.
The drag not only smooths the field by filling in small depressions
but aids materially in pulverizing the soil. If a corrugated roller
or cultipacker ig available the field should be rotled before seeding
fo improve the tilth and compact the seed bed.

RATE OF SEEDING

The rate of seeding varies considerably in the Delta area. A few
fields are sown at rates as low as 19 ponnds per acre, many more
from 15 to 25 pounds, while the majority of the fields are sown ab
rates ranging from 25 to 40 pounds per acre, The results of the
rate-of-seeding test are shown in tahle 7. There are no significant
differences between the yields of plots sown at the different rates of
seeding. Plots sown al the rate of 18 pannds per acre gave vields
as high ss those sown at the higher rafes. The 2-vear results of
a later test, sown October 8. 1932, nye in aceord with the test re-
ported in table 7. Although secding at the rate o [ 16 pounds per
scre gave as high yiclds as the heavier rates in these tests, it is
probable that more care was tuken in preparing the seed bed and in
seeding fhan under general farming practices.  For these reasons
seecling at the rate of 15 to 20 ponnds per acre is advisable, depend-
ing on tha condition of the seed bed and method and time of seeding.
Spring seedings should be heavier than fal} seedings owing fo greater
weed competilion and to more adverse weather conditions,

TABRLE T—dnnual and averoge piclds of My op oo 12-perecid miginture fusis
from. the vides-of-secding-alfalfe test sowh e duptieate plobs, Oet. £1, 1828,
wt Stonevilie, 1iss.

i
Ruste of seeding Qooands per
pere} :

Acte wield !

e . . PR e e et e ' l\\'@r“ﬂ'f
g o 11x1] LRk 112X S 181 1

— S . P S
. ; ;

: Pownds § Ponads [ Powundy © Ponnds | Peuuds

b 1o IO ' 0,48 0, 158 i, 284 7 i i, 750 3 5
1, B, 4 4,060 | 06,305 , T2 7. 87 10, 885 |

i 5, 4 4, 470 4, b o T

! I

S0 ans ¥ 8,00 ROIBG A 7,5:_3! u.zr,':i

1 Y {elds on n fieid-cured buyls,

CULTIVATION

Cultivating old or thin stands of nnirrigated alfalfa immediately
after each cutting or at any other time usuwally has proved unprofit-
able, and in this respect the results of two 3-year cnltivation tests
are in accord with the findings of other investigators, The disk
harrow, rotary hoe, and the spring-tooth harrow or alfalfn cultivator
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are being used, and the results of the first test sown in the fall of
1928 are shown in table 8. Yields from plots cultivated immediately
after each cutting or in the spring and late summer have been con-
sistently lower than the yields from uncuitivated plots. There have
been no apparent differences in the percentage of grass in the hay
from the cultivated and uncultivated plots. The reduction in sfand
on many of the plots is very apparent, particularly on those plots
which have been disked after each cutting,

Tapre 8—dAnnual and average yelds of hay on a JS-percent moislure hugis,
and decrense due {o cultivation froon the alfalfa-cuitivation test ot Stoneville,
Migs,

Acre yield Decrenss
{por nere)
dua to
cniti-

watlon

: Iier..
hinplerrent nsed Time of altivation e ,fgg};;
532 %83 fhend] cheek

Pawwds pPorwls | Porndy 1 Founls
Check, not cultivaled . , 085 T
Rotary hos After ench entbng.. . .. L 350 , &3

Do__.. Spring and late stunumer , , O #, 438
Disk harroy .- R n 9,07

Sprlng-tooth harrow__ | da. . . x 0,263
TMsk harrow. .o .o.o..o T I ] 1. ! 8, 00
Spring-Looth harrow. .. ! - X ! 8 87h

TIME OF CUTTING

While cotting tests have not been conducted long enough to per-
mit definite recommendations for conditions in the Mississippi Delta,
the results do indicate the importance of cutting alfalfa at the proper
time. In general, the results are in agreement with the conclusions
reachied by investigators in other alfalfa-producing sections, in that
alfalfa cut at the one-tenth to one-half bloom stage prodaces maxi-
mum yields of good-quality hay without appreciably injuring the
stands. While cutting at the prebud and bud stage produces high-
quality hay, if all cuttings are made early the stands begin to thin
out to such an extent thut by the end of the second season the field
is mostly grass and weeds. Also the annual yields of alfalfa cut
at the carly bud stage have been lower than when cut at later stages.
Slightly lower yields of poor-quality hay have resulted from cutting
Iater than the three-fourths to full-bloom stage. Livestock men have
fong recognized that hay made from alfalfa cut in the late-bloom
stage is a better feed for males and horses than hay from cultings
made at the earlier stages, and since most of the alfalfa prodaced in
the Mississippl Delta is fed to work stock it should be cut when one-
half to three-fourths in bloom.

At certain periods during the growing scason, due to adverse
climatic conditions, alfalfa does not bloom readily, and ander these
conditions the stage of bloom is not a satisfactory guide to the time
to cut. When this occurs alfalfa should be cut when it beging to
take on a yellowish cast, as this condition imdicates that the vegeta-
tive growth is slowing up or bas stopped entirely. Under these
conditions, by frequent observations of their fields, alfalfa growers
soon learn when to cut.
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DRAINAGE

As the annual average rainfall in the Mississippi Delta varies
between 50 and 60 inches, the problem of securing adequate drainage
is of major importance, Poor drainage on the broad nearly level
basins of Sharkey clay is the cause of more alfalfa failures than any
other factor., BExperiments have been conducted to determine the
effect of tile and surface drainage on viells and survival of alfalfa.

TILE DRAINAGE

As most of the large areas of Sharkey clay have been drained by
primary and secondary dredge ditches, it was thought that tile drains
would adequately drain the areas between the ditches. To test this,
an area of Sharkey clay was chosen, one-half of which was tiled
and the other half left to serve #s a check. Equally good surface
drainage was provided for both areas. The tile drains were installed .
in August 1930 and consisted of 4 lines of G-inch eclay tile, each hine
being 225 feet long and spaced at 30-foot intervals. A good seed bed
was prepared on both sections, and the alfalfa was sown October
13, 1980, Yields of hay have been taken on the two areas over the
4-year period 1931-34 aud show no significant differences between
the yields of the tile-drained nrex and the untiled area. This failure
to obtain any appreciable benefits with tile drainage on Sharkey clay
is in accord with observations of planters who have tried tile drain-
age in this loenlity.

SURFACE DRAINAGE

From cobservations of fields of alfalfa on Sharvkey.clay it has been
noted that wherever good natursl surface drainage occurs, good
stands of alfalfa ave maintained, but where it has been sown on the
flat, poorly drained areas the stands are thin, grassy, and unpro-
ductive after 2 or 8 years. It is evident that the natural slope of
these nearly level lands is not great enough o remove surface water
in time to prevent injury to the stunds during the winter months
when the rainfall is usnally excessive. Most of the alfalfs grown at
the experiment station at Stoneville is on fields which have been
built np into lands providing very good sarface drainage. On some
of these fields it has yremained productive for 5 to 7 years. As such
good results were obtained on these fields, it became evident that in-
formation as to the height to which fields should be built up was
very much needed.

A surface-drainage test was installed on D. T. Wilkins’ plantation
near Wilmot, Miss., to determine the height to which lands should
be built and also the width of Jand most snitable for general use.
Lands were built up from 6 to 14 inches, varying in width from 50
to 130 feet. The ditches betwecn these lands were of the V-type
with flat slopes, and may be readily crossed with haying equipment.
The fall in the ditches approximated 2 inches per 100 feet. Two
lands were left flat to serve as chiecks.  The field was sown to alfalfa
in QOctober 1930, good stands being obtained over the entire field.
The stands on lands left fiat were very poor following the winter
of 198081, and attempts to reseed these arens in the fall of 1931
met with Little success. When last vbserved i the fall of 1934 the
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alfalfa on the flat lands had died out from 80 to 100 percent, while
the stands were still good on the other lands. There were no notice-
able differences on the lands built up to different heights or of vary-
ing widths, the stand heing equally as good on those lands bailt
up 6 inches as on the higher ones,

In preparing n field of level or nearly level Sharkey elay for al-
falfa, the entire field should be built up into lands to provide ade-
quate smface drainuge. The lands should always ran with the slope
of the field. The width of the lands will depend largely on the equip-
ment the planter has on hand, such ns graders, scrapers, ete.  On
fields having a uniform slope, lands 30 or 40 feet wide may be built
up snfﬁcienay by plowing each land to the center and opening up
the ditches with » ditecher or grader, care being taken to seo that
the soil iz moved well back froin the ditch banks so that the sur-
face water may enter the ditches readily, Further investigations are
being conducted with different implements on lands of varying
widths, the results of which will he reported later,

Foovue L—Dox dewg usel in smoething ind for alfalin.

In the final preparation of the seed bed, the long box drag hax
been found to be very useful in gmoothing the Jand by dragging
olf the high spotg and filling in the low ones. A box drag that has
done satisfactory work on the experiment staiion is shown in figure
L, the working plan being shown n figine 2,

The following nuaterials will construet sueh n drag:

2 runners, 2 by 8 inches by 20 oo,

3 eross memborg, 2 by 8 inclies by 7 loel,

2 dingonal hraces, 2 by 4 fnehes by 15 feel 8 inches,
6 angle irones, W hy 3 by 3 by 8 inches.

2 iron Sraps, W by G by 24 inchos,

20 holis, 14 by 20 inclis,

2 eye bolis, 9 by 3 inches.

This drag is of inexpensive constroction, light in weight, and
can be easily moved from one field to another. The runners ure ex-
tended in the rewr to prevent the rear end from scooping out holes
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when the front end is clevated, The drag should be at least 20 fect
long so that its action on the land will be onc of levelling and not
of rising and falling with small surtace irregularities. Such a drag
will do excelient work without any additional weight on light soils,
but on the heavy ® buckshot ™ soils it may be necessary to place u
sack of soil on each of the four corners of the drag to weight 1t
down. As the drag leaves the soil Inose in places it is a good practice
to roll the Iand with a corrugated roller or cultipacker hefore sowing,
Fields plowed or built up into lands should be allowed to settle from
2 to 3 weeks hefore seeding, as alfalfa requires a firm seed bed.

INSECTS AND DISEASES

While yields undoubtedly have lLeen lowered in many instances
by alfalfa discases, the stunds have not been scriously rednced by
any one disense since the investigations were started. In some of
the older fields in this section plunts infested with Dacterial wilt

+
IRON STRAP 8> 6324
FOR RLINFORCING MITCH

Frovus 2,-- Worklng plan Tor eossiroeting box deag, shows in Dgare 1,

{(Phytomonas insidiose (MeCulloch, Dlergey ot al.} are sometimes
found, but no sericus sprend ov material reduction in stunds has
been noted as «n resuit of this disease. Leaf spot caused by the fungus
Pseudopeziza medicaginis (Lib.) Sace. is probuably the most serious
disease of alfalfa in the Delta area, The disease appears as small
dark-brown {o black spots on the leaves, which cause the badly in-
feeted leaves to turn yeliow and to drop off. Leaf spot is especially
noticeable when the normal rate of growth of alfalfa is retarded by
environmental conditions.

Alfalfa fields in the Mississippi Delta are generally infested with
numerous insects; the degree of injury from these inscots depending
lnrgely on seaszonal conditions. The pea aphid (/fnoin pist Kalt.
is usnally present in large numbers (lur’.ing cool spring months and
may cause considerable damage to the first crup if the time of cut-
ting is delayed, The three-cornered alfaita hopper (Stictacephala
festing (Say)) is usnally present at the time of the third and fourth
cuttings and by girdling the stems will cause o yellowing of the
folinge. The damage to the hay may be checked and the inscet
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partially controlled by cutting the alfalfa at. the time the first
yellowing appears. At midseason, leathoppers (Empoasca spp.) may
be present in such large numbers as to cause a yellowing of the
foliage, as a result of the insects feeding on the stems and petioles
of the plant. "The fall army worm (Zephygma frugiperde 8. and A.)
may appear in large numbers and if not controlied will sometimes
ruin newly sown flelds and in established stands the last cutting
may be defoliated by this worm. Many of the Delta planters have
been able to control the fall army worm in mewly sown stands by
dusting with calcium arsenate at the rate of 4 to 6 pounds per acre.
Further information on alfalfa insects and their control can be
obtained by addressing inquiries to the Burcau of Entomology and
Plant Quarantine, Washington, D. C.

SUMMARY OF RESULTS

In an effort to determine the cause of alfalfn failures in the Mis-
sissippt Delta, investigations covering the most important phases
of alfalfa production are being conducted at Stoneville, The princi-
pal tests included in the investigations are variety and fertilizer
trials, rates and dates of secding, cultivation, time of cutting, and
tile- and surface-drainage tests. In addition to the experimentul
tests, frequent observations are nade of fields of alfalfa within short
distances of Stoneville, and notes are taken regarding the condition
of stands, presence or absence of diseases, ete.

Some of the unsatisfactory results have been due to attempts Lo
grow alfalfa on unadapted soils, The older soils of the Yuzoo series
and the better drained phase of Sharkey clay in the eastern purt of
the Mississippi Deltn are acid, and alfalfa usnally fails on them.
In some instances, poor seed-bed preparation has been responsible for
the failure to secure good stands of alfalfa,

The results indicate that while the nonhardy strainc of alfalfu
may be satisfactorily grown as far north as St. Joseph, La.; they ave
not adapted to the northern portions of the Mississippi Delta.
Strains of commeon alfalfa from Kansas and adjoining States have
given very satisfuctory yields and should be grown in preference to
northern cold-resistant alfalfa or Hairy Peruvian and other non-
hardy varieties.

Attempts to increase the yield or life of stands by applications of
commercial fertilizers have shown little promise.

While plots sown at the rate of 10 pounds of seed per ncre have
yielded as well as those sown at the higher rates, in genernl Earm
practice it is advisable to increase this rate to 15 to 20 pounds per
acre.

By far the best resnlts have been obtained from seedings made in
the fall from September 15 to October 15,

The quality or yield of alfalta hay has not been increased by uny
form of cultivation. '

Results of time-of-cutting tests indicate that satisfactory yields
are obtained without appreciably injuring the stands when alfalfa
is cut at the one-tenth to one-half bloom stage.

From observations of many fields in the Mississippi Delta, and
from experimnental results, it is evident that the lack of surface
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" draingge is responsible for wnost of the unsuccessful attempts to

Erow alfalfa. The nearly lovel to level areas of Sharkey clay “hes
uckshot ” soils make ideal alfalfa soils if properly surface-drained.

However, the tests have shown that the natural draizage on these

- areas should be supplemented by building up the field into lands with
surfaol:e ditches, spaced at regular intervals to drain the field more
rapidly. '
_ l'.)[‘l‘leyvarions insects and diseases found have not been a major
factor in the alfalfa failures.
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