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UNITED STATES DEPAKTMENT OF AGRICULTURE
WASHINGTON, D.C

EXPERIMENTS WITH FORAGE CROPS AT
THE FORT HAYS BRANCH STATION,
HAYS KANS, 1913 TO 1928

By RO Oevey

Formerly assaciate agronomist, Division of Forage ¢ ropy und Dicases,
Burcan of Plant Lrdisiry
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INTRODUCTION

The Fort Hays Braneh Station of the Kansas Agricudtural Experi-
ment Station * (fig. 1Y is loeated about one hiadd mile south of Havs,
the county seat of Ellis County, Kans, in the center of the hard
winter-whoeal belt of west-contral Kansas. It iz about 1068 miles
west of the nmety-cighth meridinn, which s ordinarily considered

¥ e expwrinents were candoeicl under o cosperative agrosient between 1ie Rezreas of Phant Ldis-
¥ A Dennrtwent of Mericuiure, soed the kamses Anriendturnd Eaperiment $aiun

4 A Brief historienl skotel of the stotion nned (e spelion G whish 8 is hepted wprsies bo e fablawing
publlintion: BWANSON, N P, CEREAL EXPERIMENTS AT THE FORT HATs HHANCH STATION, FiaT%, hANS.,
e To men, VLS Bept. Agr Tecl, Bull to, 56 g, s, 197,
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the eastern boundary of the Great Plains, and at an altitude of 2,000
faet.

The results of experiments conducted at this station in {he produge-
tion of cultivated forage crops for the period 1913-28 are reported in
this bulletin®  Oceasional reference is made to carlier unpublished
results, cspecially with alfulfa, for the pertod (902-12.

The experiments, oxeept eertain ones with allalls, were eonducted
on upland soil under dry-farming conditions representative of an
extensive area in the cenfral Great Plains.,  Sorgliums have had the
leading place in {hese experiments and the results ave of nost value
to the northern part of (he sorghum belt, namely, western Kansus and
adjacent territory in eastern Celorado and soutlnvestern Nebraska,

Sorghums arve now the principal cullivated forage crops ol this
section.  The inerouse in (he acrenge of zorglinns was very rapid

FIGURE Lo—View ap (e Porl Tloye Beanel Station a1 Hayvs, Hans. i the tieart of The Kansas whet
belr.  Whieat Turming Tefuires syemive wachinery whieh results ip o furge averbead une often hinkes
i1 iess profitably thing = cosbination of foruge crops prul livestavk.

from 1885 to 1012, and {here has been some increase sinee that time,
bt with wide fMuctuntions.  Inercases in sorghum aereage usially
follow periods of poor returns from wheat and corn, and decreases
in sorghum are associnted with excles of unusual profits from either
or hoth of the cercals named. Qver 2,000,000 acres of sorghums have
been grown annually in Kansas during the past 10 years. Aboul one
third of this sereage is planted (o sorgos, almost wholly for ferage
purposes. The remainder consists mainly ol kafir, milo, and (eferita,
in the order numed. These are commonty kngwn as grain sorghums,
but kafir is grown usually for hoth fornge and gram. '
Sudan grass ranks nexi in importanee, In the 20 years since it
was {irst grown commercially in Kansas, its acreage hins incrensed to
3P dntn contained in this Bubiein heve been given, in ok, inpeevions publivations, os Wilows With
refecenee 1o sorghnms, U8, Depl. Apc Bulls, S aml 1260; Busdan frons s Depl, Ape. Tadl, 8815l

for Il work npe to 1015, inclusive, i Kuns, ape. Kxp At Bull, N, 2 {ieference Diag Diecn ande o
cerinin subjeets in Furmers' Kulls, 794, 1126, and 1185 af the U8 Depnrtieit of Agrivuhare.
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more than 100,000, about equally divided between the eastern and
western halves of the State.

Millet was the lending cultivatod Lay erop of the early scttlers,
reaching its maximum of more than 500,000 scres in Kunsas in 1885.
With the introduction of tuproved sorghums and Sudan orass,
millet has continuously deelined in iportance, and now totals legs
than 100,000 acres.

Alfalfa incrensed rapidly in acreage Trom 1890 to 1910 on the navrow
strips of botiom land along small streams in western Kansas, 1t
reached & pesk of 283,574 acres in the western 46 counties in 1910
but has since decreased steadily to less than half this acreage.  The
decline is largely nceounted for hy the increasing difficaltv in obtain-
ing und maintaining stands of the cron.

Sweetclover and certain annual legumes have attracted some in-
terest in recent years but are ns yet relatively unimpartant undey dry-
land conditions, A few thouswnd seros of sweetelover are grown
largely on low, sandy river-bottom land, as along (he Arkansas River.

Prairie hay was an important souree of foed with the curly settlers,
At the present time it Js produced mainly on irregufar and sendterm
areas in the draws where 1he soil moisture is increased by the run-off
from surrounding aveas, and the land s perhaps toe rough to plow.
Big and little Lluesten: are the most prominent grasses in such places.

The carliest eattlenmen depended entirely on native pastures, of
which buflaio grass and (he grama grasses ore the principal consiiiu-
ents. They sulfered great losses, however, in severe winters when
snow covered Lhe ranges and when the water supplies in the creeks
were frozen. As land enne into cultivation, stockmen began eaising
supplementary feeds, thus avoiding many losses.  Only in Yery reeent,
vears, however, has (he relianee on native pastures alone disappeared,
ns disaster overtook one afier another of the fow old-time ranchers
who refused to adapt themselves (0 niodern meihods.

On land that appeared adapted (o (he production of eultivaiod
crops, large areas of the native srasses have been plowed under. The
diversion of grazing lands {o cultivated erops s greatest in periods of
favorable rainfall and high Prices. Swne cultivated Jand usually
reveris to gruss in periods of depression or low rainfall, but the ten-
deney has been o bring more and more of the fevol land into cultiva-
tion. Iy some localities it would seem tha oo large an acrenge of
grassland had heen plowed up for wheat, but where fnrming 1s diversi-
fied it usnally hus heen possible (o devote a considerable acreage Lo
wheat and vet grow enough forage creps to support an inereased
number of livestork.  During the period of rising land values nnd
tax rates when the decronsed exponse of producing wheat due to (he
troduction of new machines, sueh as (he combine, and favarable
prices made wheat production profituble same of the best Tarmers
deemed it unwise (o devote level land (o pastures sinee i required
5 to 10 weres of grassland in addition (o supplementary winter Jeeds
Lo support ehe sninal,

Now that the idea of cultivated forage crops for winter feeding has
been generally wecepted, the prohiem seems to be the choice of crops
and. varieties, their improvement, and the development of the most
cliective methods of culture and utilization.

Sorghums have best met the need for high-yielding forage crops (hat,
can be grown cheaply on any land suited to cultivation, By the use
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of silos, it has been found possible to double the acre-feeding value of
sorghums and hold feed in vesorve for a period of years.  This latler
is of special importance, for, at best, the dry-land sections are subject
to partial or complete cvop “atlure in many sessons.

Sudan grass has helped to mecl the need of a cateh cvop Tor hay
production and of a grass that will provide abundant pasturage during
the late summer when the native grisses o unproductive,

Sorghums, Sudan grss, and the millets (the forage crops hest
adapted 1o upland conditions) are all high in earbehydrates and reln-
{ively low in protein,  There remaing a need for leguine crops that
ennt be grown to supphy this protein, and with the dechine i allaila
production in recent yenrs the need has become greafer. So {ar, b
has appeared more practicnl for most stockmen to buy protein con-
contrates, such as cotlonseed cake, rather than attempt o grow any
of the legumes extensively under upland conditions. '

SO0Ls

The upland soil, or wheat land, on which neariy all of the experi-
montal work was done, belongs {o the black earth zoil beit of the
United States and is similar to the black carth of Russia, Rumania,
Argenting, and Canada. The surface 8 to 18 inches is medin heavy,
relatively dark, and very fertile.  The subsoil is a heavier, more coin-
pac(, md lighter-colored silty elay lomm or clay of excellnt molsture-
holding capaeity.  The black cartiv sotls oceupy a belt extending
narth and south aevoss Kansas, bounded on the east by a line running
approxinately through Swith Center, Osborne, Ellsworth, Lyons,
Iingnan, and Anthony and on the west by a line ronning APproxi-
mistely through Meade, Dighton, Hoxie, and Oberlin,

The black enrth soils, comprising 55 percent of the total fand nren
of the 46 counties of western Ransas, differ very hittle in texture and
erop adaptation from the Colby il lonm adjaining them on the west.
and niaking up 358 pereent ol this aren. Fhe difference in these
soils 3s mmnly in productiveness due to the thickness of the dark soe-
face laver, the percentage of nitrogen and hunus, and the higher
rontdlin Uhie Black earth bolt.  Both series come within the furmers?
clnssification of hard land i contrast with the sandy land more comn-
monly found adjacent to (he Arkansas River and southward in Kansas,

The boltom lands on which sote of the alfalfa experiments were
focaled He along Big Crerk and are similar to soils ol the Cass sertes,
one of the important afluvial soils of the Great Plains. 1U1s a dack,
vich, nlluvial soif with a water table al an average depth of 20 Feet,
o which the roots of suceessiully established aifalin penetrate.

Al of (he soils 10 (his section are subjeet i varving degrees to dinfi-
g Trom hard winds, usunlly in the late winter and early spring,
This fnctor 1 somclimes serious at the Havs stntion when fields are
left smooth and bare Qirough the winter, a2 when row erops are re-
sorved or when Tallseeded wheat Incks moisture to grow and cover
the ground, Soil drilting is controlled by ronghly cullivaling ur
histing the land ot tight angles to the prevalling winds.
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CLIMATIC CONDITIONS

PRECIPITATION

The average annual precipitation st the Fore Havs station is 22.8
inches, as computed from a continuous Bi-voar record of the Unjted
Btates Weather Bureau from 1868 to 1928, inclusive. The highest
amirual Tainfall was 35.4 inches in 1878 and the lowest 11.8 inchos in
1884, Within the period of the forge-crop experiments nt the Hauys
station, {rom 1013 (o 1928, (he nverage precipitation was 22.00 mehes;
the highest, 34.14 inches in 1915; the lowest, 14,51 ineles in 1994
Comparison of the data Tor the 81-year period with those for the lnsg
16 years al the Mays station and « study of lope-time records al other
aryv-land points as woll show the [nllacy of the popular theory that
esinfall follows the plow.  Attempis have offen beet made fo PIOYVE
that wet and dry seasons prevail in approximately definite eveles,
hoping fromm this study Lo be able (o lornwdite o plan {or reliable
forecasts of rainlall conditions one or more vears ahead.?

More than three fourths of the ananal pinlall is received during the
G months, April 1 Lo September 38, the season of most aclive erop
growth.  The exaet distribution for any 1 year, however, is highly
upcertain and has ranged from more tham 18 inches in 1 month down
to as little as .10 of av ineh in 4 months,  The heavier suminer rains
are often torrential, and mucl of sueh precipitation s lost from run-
off; on the other hand, many showers in sumnier nre so light that they
seareely peneteate the soil and evaporate so guickly that they seem
to he of Jittle, #f any, benefit. Monthly and aniual precipiintion
records at Hays, Kans., for 1913 28, inclusive, nre given in tabloe 1.

Tapue VL—Manllly and annval precipitation o the Fort Heaps Braneh Station,
Huays, Kans., for the 16-gear perimd 1913 28, comparcd with the avcrages for the
Huays slation and victudly for the Gt-goar period, 18G5 1928
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A very important factor in crop production is the reserve of avail-
able moisture in the subsoil.  When rainfall is plentiful in the late
summer or fall of one vear, some very good crops are often produced
ihe following scason with relutively light precipitation during the
arowing pericd.  Likewise, i the season beging with vory Littie reserve
moisture in the subsoil, erops are likely to sulier considerably at any
lime that the eurrent rainfall is deficient, even for a short period,
To judge the moisture avaiable for erop production in any vear at
Hays, consideralion should be given to the proceding yeanr's record,
as to what conditions prevailed after the preceding erop ceased Lo use
moisture.  The venrs 1914 and 1024 furnished notable examples of
wood crops produced with a light seasonal rainfall, but lollowing a
wel [ull,

Some ealendar vears with approximately normal ranlall, or wore,
have been poor for erop produetion heeause of the uncqual distribation
of the rains. In 1913 the annnal rainfall was about noruml, vet
ane of the worst crop Taihires on recard oceurred because ol poor
distribution.

LTail cut erops to the ground onJune 24, 1923, hut sorehums, Budan
arass, and millets recovered firly well. Lighter il has occurred at
other times in May, June, and July, but it hos not heen n acetor of
much importance in the results with forage crops. Avery destructive
hoilstorm oveurred on June 13, 1008, Forage crops usually recover
rom haib damage much better than the eereals, aud, 1f necessary,
pariv varicties can be reseeded up to July witlt the prospeet of n
fair crop.

By Ao APiaN

The amount of water evaparled duily Trom a tank 2t ground level
has heen recorded from April 1 to Seplember 30 throughoeat the
voars 190728, Monthly and ammal totals are presented mn tiable 2.
[Bvaporation records are of particular value #s an tiedex to the com-
bined offects of precipitation, temperatures, and wind.  The data
here presented afford in condensed Torm exeellent comperisons of the
crop-producing possihilities ol different sensons. Higl evaporation
indicates hot, dry, or windy weather, usunlly droughty.  Low evipo-
mtion indientos cold, wet, or quicl conditions, usually a lavorable
condition when less than 10 percent helow normal, but injurious to
the germination, earty growth, and matrity of sorehums when mich
below normal over o protracied period.  Monthly totals exceeding
10 inches indicate drought, inereasing in severily as the total evapo-
mtion rises. Where the G-months total evaporation exceeds 50 inches
it has been associnted with ruinous dronght extending over a consider-
able peried.
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TanLn 2--Monlhly and seasonal evaporation from a free-weler swrfece af {he
Fort Hays Branch Stalion, Hays, Kous., from April to Sepiewmber of caeh year,
1818-28
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The dates of the last killing frost in the spring and the first one in
the fall have been recorded by the United States Weathey Bureaw at
Hays from 1882 to the present time,  These dales are of particular
un}}mmnct‘ for the Mall seasan in this northers seetion of the sovghum
tervitory, where midseason to late varietios nay be killed prenulur oly
in a season like 1018, for example, when frost eame on Septemiber 24,
The average date of the last frost inespring is Apnil 30 and the first
in the fnll is October 12, giving an sveragoe Trost-free period of 166
davs,

Ij.mf(' departures {rom normal in about one {ourth of the seasous
add o mavked element of rvisk, especially to sorghum production.
The latest killing frost in the spring recavded at Hays oceurred on
MNax 27,1907, Tt ruined the first evop of alialfa, and corn had to he
zopl.tnt{'d Other extremes of late frost were recorded on May 19,

18945 May 26, 1901 and Trom May 12 to 16 in 1895, 1904, 1014,
1923, and’ 1924, Frost was reported 1n Sepltember eight Unies m 37
vears, the earliest heing on September 17 in 1601 and 1903 ; others on
Hopl(‘mhm 241, HIS; Ht'p(i'mhm 26, 1912 and on ‘m‘p{{'mlw 24 in
15405, 1014, 1‘)’[), and 1923, Uegs 1ll\' frosis as lale as the last week
of boplvmiwrun]\ stightly afoct vesults with sorghums, for the weather
is ordinrily so cold Trom this time on 8s o permil bt little develop-
niend, l'sml delayved 10 days or more bevond normal is rarely
preceded as in 1027 and 1928 by sufliciently warm Qctober weather
to let sorghusus ripen to any extent during that month.
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MANIMUM AND MINIMITM TEMPERATTRES

Temperatures i(lirnughont the season are of mueh inferest in inter-
preting the resulls with warm-weather vrops such us sorghums,
Sudan grags, and millets; nlso in comparing sorghums with eoen,
The ehiel interest in the dota recorded at the [Tays stution from April ©
to Septenthber 30 by the Division of Dreyv Land Aericulture ceniers
around the maximum and (he menn temperatures within the frost-
Iree period. — Often s warm period around the second (o the Iast weels
in Moy, svitabie for seeding sorefunm, is f()litn\(‘t{ by from [ (o 3
woeks of cold wet wenther, Uhis ha ppened in 1915, 1916, 1917, 1019,
1923, 1024, 1926, 1927, and 1928, ar in 0 of the 16 sensons, during the
[srage-crop (‘.\‘pomnon[h. While the Intter part of May is the novimul
planting season for sorahums in this locality, the danger of sufliciently
cold wet weather to iterfere with their stands and carly growth
exists until af'ter June 3.

The maximum temperature on record al Flavs was 114° 70 on
June 25, 1941, and the next lighest was 1117 on Julyv 14, 1813, By

Firgres 2-—The disistestie eifeel of wind procion on spils it aiprotected I iltustruied by the condition vf
Chiis Qebek oo LHLE Gy, Kans.
contrast, the maximum feruperature for JdJune was only 879 in (915
and 1028, The relative severity of high temperatures Tar the differ-
ent seasons is effectively indiented [y the number of duys registering
100° or ahove during July and Augnst,  During the hotlest season,
1013, there were 36 such davs, 13 of which oecurred in one consecutive
H-tln_\' period, from Augual 3 {0 16, During 14915 there were none,
in 1927 only ane, nnd 0 1928 only threee: in neither of the latter
sensons was 1009 reeorded later than dJuly 10,0 The vear 1913 was
one of severe drought while the Inst throe named (1015, 1927, and
1928) were exceptionally favornble sensons,  Corn thrived greally
in these cool wet seasons, hiul it sullered in other seasons approxi-
muately in proportion lo (he number of duys registering 100° or maore
in July and August,
. WIND YELOCITY

Data on wind veloeity ad the Tlavs station have been recorded by
the Division of ry Lund Agriculture in (erms of average miles por
houe for cach 24-hour |)01|u(1 fram Aprl | o September 30 Tor 1008
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to 1928, inclusive. The measurements are taken 3 foet above the
ground, in order to he near the average level of growing crops.  The
h:‘rhest daily record was 27.2 miles on April I} 1912, and the next
highest was 27.1 on Muay 8, 1927, The latter date was notable for
the areat damage done in IIOIHI\\'{‘%[(‘II‘I Kansas from soil drilting
(fig. 2) and for mjury to all growing crops, especinlly winter whet
{fig. 33, throngh so-called “oloetric winds.”  While the highest winds
of the growing season are usually recorded in April and \luv they
are much less important_to the growing ol forage crops tlian the
extremes occwrimg aiter Julv 1

Tigh winds in July and \uﬂ ust, assoeinted as they usually are mLh
hot dry weather, may eause par{ial or total ruin (6 1 corn crop in

Froviie .- ARty i rovws covered by soil hlows Troin an adimeng s ket teld

day or two at the pollinaiing singe.  Sorghums ure noted for enduring
suel conclitions much better, and if mml(‘d they usually make more
or less recovery as soon as the drought is relieved.  [fizh winds in
Seplember mady enuse the sorchums (o lodge and may ahso dry and
blow off the lower leaves prior to the ripening of {the grain,  These
latier conditions have prevuiled in seasons like 1925, 1027, and 1028,
when an extra-isll, sueenlent erowth of Hmtrhuu:a wWils Hlld(l{‘ll]\’
chiecked by the near exhanstion of its supply of =oil moisture. [ligh
winds olten enre nnd destroy within a fow davs the folinge of sarghums
previously killed by frost, and they may also cnuse the slalks to
locdee more readily Than belore frost,  Winds nury merely break the
.mnda over and cause o great loss of grain.  This situalion proves o
sarious limitation to (e [raetice ol feiling sorehums stand for
harvesting with a combine,

Days with avernge wind veloeitios of 20 miles or more per hour are
considered very sevore for growing crops, hoth as o mechanieal injury
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and the transpiration ol moisture. Days having 15 miles or greater
average velocily are considered severe, but not nceessarily ruinous.
Months with an average of 10 percent or more above normal are
asually associnted with other droughty {uctors noticeably injurious.
Normal wind velocities for April to September, respectively, are 10.3,
8.8, 7.6, 6.7, 6.5, and 7.6 miles per houwr.

A summary ol the most important of the climatic data discussed
15 griven in tahle 3.
TanLi 3—Nummary of parious clinelie records for the Fart flais firaanch Station,

Flays, Kawa., 1814 28

[Irola for preeipiiation and frosn diles adapited frin repores of the U8, Wentlior Bureaan; other fnetors
seluepred frons revards of the Division of Pry Land Agriewiture]
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In tabie 3 the precipitation data are arranged o show: (1) The
guantity veecived during 6 months previous (o the growing season,
which gives o fair basis for compuring different seasons as to refative
amounts of available soil moisture: (2) the mmounts for the G growing-
sengon months,  Where the Qelober-to-Mareh precipitation was well
below normal, ns for 1913, 1016, 1917, 1922, 1023, 1925, and 1928,
crops depended almost entirely on rain reerived while wrowing, 1n
the frst 3 vears named this was inadequates in the Intter 3 10 was
albundant [or good crops.  This indientes wbout w50 pereent prospect
of wood forage-crop yields il the growing season opens without
resorve of moisture.  Where precipitation shown in the fivst column
is nhout nermal, s in 1014, 1020, 1926, and 1927, wide varinlions
ocenrred in the suceeeding erops, vields heing wenerally in praportion
to ruinfall received while growing., Results alse varied for the seasons
that opened with the greatest reseeves of moisture, hut it is note-
worthy that in one of these seasons (1924) it was possible to produce
fairly good erops of nearly ull kinds with only 10.30 inches of rain(all
during the zrowing period,
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The data for cvaporation, maximum temperatures, and wind
velocity indicate clearly the relative mierits of the sensons; the lower
the figures shown, the better the crop returns,

INSECT PESTS

Th: leading insect pesls affecting the oxperimental work with
forage crops luve been grasshoppers and chineh bugs,

Widespread outbreaks of grasshoppers have occurred throughout
this section at varying infervals ever since its onrliest agricultural
history. The most severe in recent yvears was that of 1913 whea from
late June to carly Seplember they did much damage to Sudun grass,
alfnlfa, annual legumies, and corn; medium injury to sweelelover,
millet, and ilo; but relatively little to the other sorghums.  They
have sinee appeared cvery sumimer in varving numbers, often suffi-
cienl to do considernble damage.  However. sinco 1913 they have
heen cheeked throngli the spreading of poisoned bran mash, so that
they have not greatly damanged the Torage-crop expertmental worl akb
the Havs shation,

Chineh bugs do considerable damage in the eastern two (hirds of
Kansas, but are ol little, if any, lmportanee farther west. At the
Hays station they do some damage to milo, Sudan grass, corn, barloy,
and millet, and cceastonnlly to sorghums other than milo, particu-
larly feterita,  Legumes ave not allocted, and juicy-stalked sorghums
of the sorge and kalir types, while often thickly infested, show
comparatively little injury.  Loduing of tall sorgos is, however,
sometimes inereased by 1he bugs,  Clinch bugs are ruinous to milo,
and tn 1810, (911, and 1913 they were injurious (o sevoral other crops
at the station; ey were definitely injuricns to milo and feterita
experiptents in 1917, 1926, and 1927, In most other veurs they have
heen present in limited numbers,

ROPENTS AND BIRDS

Rabbits are always sefliciently numerons in western Kansas {o
canse some damage. At the Tlays station they have usunlly de-
stroyed any soybeans not Tenced, and in 1924 they destroved some
tepary beans.  Rabbits rarely atlack tepary beans, howover, nnd
have let cowpeas alotie. They eal ahnost any small isolated plot of
teader vegetution, especially during the winter, including wheat,
alflfa, sweelelover, and perenninl grasses,

Pocket gophers are o common pest in the alfalla ficlds. Ground
squireels olten steal newly plantod comn and sorghum, cspocially
when the field adjoins praivie Tand.  Neither of these animals Las,
lowever, serionsly affeeted the experimental work here reporied.

Sparrows and blnekbivds hurve nsually attacked the heads of o fow
of the carliest mnturing geain sorghums, such as Freed and Barly
White milo.  The sparrows persist, ireespeclive ol noans used Lo
seare them, but biackbirds have heen veadily discournged by shooting
among  them on severnd conseentive dayvs, Bird injury s been
negligible after the mmjority of sorghums headed.

HSEASES

ITead smut of sorghums (Sorosporivm reilicnum (Kaln) MeAlp)
was a factor of importance in he experiments with Red Awmber
sorge in 1924 and has alfected it to some extent in several othier
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sensons since 1919, Teoti Red sorge also sulfered from this to a
lesser but conspicitous extent in 1924, and showed a lew heads of this
smut in other seasons.  This disease lives over in the soil and docs
not yield te seed treatment, but it has been alinost eradicated by the
use of hnnd-selected seed and by seeding the sorghinms on wheat-
stubble fand each vear.  Other sorgos and kalirs are also subject to
this smut, but in so minor a degree that ifs control presents no
problem,

Covered kernel smut (Sphacelothece sorghi (Link) Chint.), very com-
monly infeeting up to 50 pereent of the heads ol sorgos and kalirs in
farmers’ lields of the seetion, has not bheen a faetor in the sorghum
experiments at the Havs stution. It searcely ever oceurs when elean
hand-seleeted seed is used from vear to year, as in this work, but, if

Praveg 1o -Delds ddisking whent siatibie o the Wl io prepeation for seotiing serpinimi the ollowing
spriaw. Ruarly prepsrition of the sofl preatly imgwoves the clanees B o geod =ceelwem orop,

present, it can be easily contralled by cepper cirbonaie and other
seed frentinents.

Two load disenses of sorghum and Sudan grass are usualty present;
namely, bacterinl stripe, eaused by Bacterivm vndropogoni 15, ¥
Smith, commonly known us red spot, and the hacterial streak disease,
cnusedd by B helcicofe Elliott. Neither ol these  discases  has
interfered seriously with the results.

The older alfalfs stands have shown in recent years such a rapidly
inerensing anount of disease of the crowns and rools that the acreage
is bheing steadily reduced,

Mammoth Russian sunflowers, planfed in 7 vears of the experi-
ments, died regularly at or hefore the beginning of bloont. A leaf
rust was conspicuous on these plants,

Leaves of all (he cowpens seeded in o variety test Nay 289, 1928,
rusted atrd dropped off, and the plants died during the exeeptionally
wet cold wenther that lusted through June.
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EXPERIMENTAL METHODS

Most of the experiments were conducted on He-acere plots or on
duplicated or tripliented p-acre plots,  The Yg-nere plats were used
mainly for alfalfa and were usaally duplicated; in one experiment on
width of rows there were four replications.  Sorghums, Sudin rass,
millets, and sweetclover were commonly grown on Hweacre plots.
With crops of minor importance grown primarily Tor observation and
not for yields, smaller areas were often used, generally Yo or Henere
plots for sorghums and annual legumes.  Numerous nursery (rinls of
grasses, sweetelover, and alfalfa were made in rows eilher 1 or 2
rods leng and usually 36 to 42 inches apart.

1t has been o regular practice to seed the sorghum, Sudan grass,
and millet experiments on some uniforns upkand field that grew small
arain, usually winter wheat, the preceding voar (fie. 4).  Rotation of
the land has been Irregular ns to the legumoes.

Forage vields are reported for the total erop on an air-dry basis,
including the seed erop, if any.  All sorshum grain vields dre on
basis of 56 pounds per bushel,  Acre vields Tor each veuar ol the
experiment are usually shown throughoutl this publication; (hese
vields are the averages for all replications,

SORGHUMS
VARTETY TESTS

The comparisons of sorghuum varieties were conducted in (wo general
clnsses of oxperiments: Tesls of {he more important varietios in
plots ol sufliciont size to afford refiable vield data; tests of seleeCions,
miroductions, and other minor varieties in single rows, primarily for
observation and further seleetion.

The varicties Tor these tests were obtained from local sourees, from
State experiment stafions in the Grealt Plains aren, and from fhe
United States Department of Agriculture.  The list varied con-
sidernbly from vear (o yenr as new varieties were constantly obtuined,
and some of the older ones were discontinued as boing unwaorthy of
Turther attention,  Changes of the serial number identilving a varioty
were sometimes made as Improved seleclions becare available,
Sinee Hays isin the northern part of the sorehum belt, most attention
was mven Lo carly and midseason varieties.  Both lorage and grain-
producing Lypes were ineluded, but without attempting to include all
of the grain sorghums, Through an informal agreement with the
Division of Cereal Crops and Disenses, the sorglunn varietal Cests
were condueted eooperatively with that unit in 1819 and in the period
1924 28,

The sorglim variety tests were hogun on a small seale in 1913, hut
thie fo extreme drought and to inseet attacks they were almast g
fatlure.  The project was more fully organized in 1914 and was con-
duected on duplicate ly-aere plots for 101423, Both plots were usu-
ally seeded at the sume date, but in 1915 and 1921, 2 weeks or more
elapsed helween the first and second replications.  This latier
method lessened the risks in obinining 1 stand and also permitied
cach variety to show more Tully its reactions to the season.  lu 1024
the expernnents were placed definitely on o plan of (hree replientions,
secded, respretively, whout May 15, June !, and June 13, This plan
wus continved in succeeding vears,
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The sorghums were seeded regulmly in 40-inch rows, usualiy 6
rows 110 feet long to each plot, only the inner 4 rows being used in
determining vields. Tillage methods (fig. 5) caleulated to permit
maximum yields were followed uniformly within any 1 year's tests,
but voried Trom vear to vear.  Usualiy the varictios were seeded with
a 2-row planter in shallow listed furrows. In a fow seasons the
crop was surface plinted, with or without the use of disk-lurron
opencrs.  Satisfnctory stands were the rule, due fo extrome care in
tillnre practices (fig. 6) and to the use of hand-selected seed (flig. 7).
Varieties brought in from outside sources erdinarily consisted of bulk
sord and were generally at o marked disadvantage the first year.
Kernel smut was rarely, il ever, noted in plots seeded with home-
srown hand-selected seed, but often developed o varietios grown from
unirented bulk seed not produced on the station. 1o the later years

FIGUIE 5. Surpo fudder in shoek i fode amiuum, witlis part of the Bueld blaznk-listed in preparsion for the
k b ;
saeeeedd it cropound o present sal owing,

of the tests all varielios were treated unilormly with copper carbonate
to insure Treedem fram kernel smut.

Head smul first appeared on the geueral farn of the station in 1919
in o large fickl of Hed Amber sorgo. This smut was ecensionally
noted in the experimental projeets in succeeding vears, mainly in
1924, when there was enough to warrant noting the pereentage.  In
1924 the average percentage of head sinnt {o total heads was highest
in Red Amber, 8.12.15 17548, with 19.9 percent; second highest in
Leoti Red, .0\ 6610, with 12,6 percent; and third in Colman, 17.C.
0134, with ¢ 3 percent.  Other varieties with (L6 pereent or more were
as follows: Larly Sumae, I.C. G613, 1.8 pereent; Freed, 18,0, 9033, 1.4
percent; Western Orange, 17.C 0073, 1.2 pereent; Schroack, O 1481,
I pereent; Black Amber, F.('. 7038, 0.8 pereent; Sumae, 1°.C. 9130,

5 ¢, Indliviles aeeessicn suhor of the Livision of Cereal Crops aned Dseases, 17.C . of the Division of

TMyrage Crops wnd Disenses; S0 af the Division of Sem] andd Flant Introduction,  In July 1920 1he IpsL
Bamed begume £ 1L, indienting af the Lrivision of Foragu Plant Totreduetion.
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0.6 percent. Other sorgos and kafirs ranged from none up to 0.3
percent; but it was enlirely absent in the milos and feleritas,  With
the disconfinuance of Red Amher ns o general field erop on the station
about 1925, head smut again heeame raee and was rogued from the
plots without heing recordod.

Other plant disenses and inscet prablems were ol relatively minor
importance in these experiments. Aller 1913 f_{'I‘lH‘-.h[)])i)(‘lH, thuough
present, were readily controlied.  Chineh bugs damaged milo serionsly
and leferita to a losser extent in 1917, In other years they woere oflen
present, hut did nol do appreciable danmage.  In the last years of the
tests, subnarmal milo plants were sometimes noted, amd the question
arose whebher (his wis due o some disease or to elineh-bug injuery,

Traeat e G, =Ruww pebinanet Do 2 b0 Dsppr fareow s ik toonte el e sl ycgeres sborns o frecee fd] proqueratiog
af U =pedd bl

The long durntion of the sorehum vartetal experiments permitied o
study of these erops under o wide range of elinmtic conditions,  The
first G years, 1913-18, were relatively sdverse and the last 10 vears,
1019=-25, rather Tavorable exeept i 10206, In the very severe drought
of 1913, 1he highest forage vield was from Red Amber, 1O tons per
acre.  Certain other varielies vielded s Tollows: Western Orange,
0.84 ton: Black mber, 0.61 ton: Sumae, 0.5t ton: Dwarl Yellow
milo was a complete Tatlure,  The only grain vield from this sronp was
[rom Black Amber, 3.2 bhushels per acre.

The next most severe droughts oceurred in 1916 and 1926, A very
severe midsummer droveht in 1917 ended in eavly Augus( in time o
permif good forage growth of these varieties having time to matwre.
A lesg severe drought through the latter part of the 1918 season cut
the crop short and hastened maturity. The earlicat killing frost of
the 16 vears occurred that vear on Sepiember 200 The sensons of
1934, 1030, 1021, 7622 and 1924 were more nearly normal, the sor-
frhum'- uunli\' HI:]IIIII(" out favorably, hut suflering to some {|wrrt‘{‘
from lisited woisture Loward the close of the seuson. n 1993
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severe hailstorm on June 20 cut ali plunis to the ground (fie. 8). The
hail Teft rregular stands, bul was offsef considerably by a wet {nll and
a late killing frost. There were 5 wet years— 1413, when CXCOSSIVO
metstnre provonted seeding until several weeks alter the normal date

Fenat a8 7 - Selgrtied seed hends of sorrinam b op to enre,  Tlandling (he seed s pidds v sgwoses the
etttk e o imeieh 1 fosare pooed sEnnds,

Frecae S - Hail doinaee to sarpiizg ol ond e corp il s dotee 2, 20 The sorchioen reeoterid

witly opdy o =lbebib doss ol Stand
and a killing frost occurred while anuny varietios were still immatuve;
1920, the best season up lo thai time; 18235, when after a vory wet
summer a severe drought and high winds ovewrred Iy Seplember,
eansing inueh lodging of the rank growth; and 1927 and 1928, the
culstandingly Invorable seasons of the entlre period.
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The vields and othicr asgronomice <data for the principal corghum
varteties grown during the period 101428 are presented in tables 4
and A, In table 4 the xiclds of air-dry [orage, including heads, are
presented by years, together with the average row spaco per plant and
statk and the avernge height. o table 5 the grain vields are given by
years, together with the avernge length of season required for malurity,
In each table the average vields of each variely are compared with
those of a cheek for the same period.  The cliceld is o camposite fefor
derived from the average vields of 10 varieties that were grown in all
of the yeavs, These varieties were Bliek Amber, Red Amber,
Western Orange, Kunsas Orange, Sehrock, Sonvise kafir, Dawn ke fir,
Drawart Yellow milo, feterita, and Freed sorechum,

The practice in festing varieties was to use ns representative of
the variety that strain which was most produetive at Plavs, Ty
practice resulted in Irequent substitutions and clianges in the secial
numbers,  Steains developed by the Division of Ceresl Crops and
Discases and the Kansus Agricultura] Fxperiment Station, and new
introductions of the Division of Forcien Plant Introduction wore sub-
stituted for the strains originally included in the fesis whenever
such new steains appearod more desirable from any standpoint.

The statistical data show many significant  differonces anong
the varieties, of which only the prineipal poinis ity be dizeussed.
In the sorgo group, where tonnage is of (he greatesl hmportanee, it
5 noted that the tonnage is in iy direet praportion to the lenath
of the season required Tor growth, but the te-mataring varieties
suffered more Trom drovglt and were olien injured by Trast prior
to normal maturity,  Barliness is obtained at the expense of tonnage,
I the wmore favorable seusons, (he later and farger varioties can
be most advantageonsly wrown for fornge.  Among seven varietios
of upproximately equal vields and length of senson, there devoloped
wide diflerences in uselulness, due to aqualities not apparent in o
statistical study. Red Amber, 3,000 175348, Tor example, wis eon-
sidered thie most destrable soreo For general disteibution. from the
Haxs station until its suseoptibiliey to head sl beeanie apparent.
Meanwhile Eaely Somae ifig. 91 had been developed and was fiest
grown for general distribution tn 19220 1 al onee beenme popilar
with the station’s seed huvers, and this popularity has continued
among those who desire o faiely early sorco of modinm vield and
height.  To satislv a demand Tor o heavier-vielding Torage sorgo
te be grown in the bottom lasds and during the more fayvorable
sedsons Nansis Orenge was vecommended  for many vears, but
apparently the recently developed Sonrless - kafir eross, Known
as Atlas, has taken the place of Orange and has been widely dis-
tributed since 1928,

Besides Early Sumac and Atas, three other soveghums lave heen
growa at Hays for several years for general distribution.  Theso
varielies are Dawn kafir, CU1 004, Pink kabiv, C.1. 432, and fotenita,
CLoa82-E The two kafirs, particularly the Pink kafiv, have at-
tained wide popularity in the territory surrounding Havs as dual-
purpose forage and grain crops. The experimental work suurests
Western Blackhull kafir as possibly superior to the Dawn kafie;
also Pink kafie, O 0081, ax preférable to (1. 432, 0 that P.C
G091 has unilyrmly juiey stalks, while many stalks 10 O, 432 are

oithy, Feteritn, C.1, 182-1, is much improved in uniformiiy and
} ar 2 2 I
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apparently in germination over the earlier foferitas mrown at Hays,
and has met the comparatively limited demand there For a drought-
resistanl grain erop. The recent Lrend, however, is away from (s
type and towaid shorter-stemmed grain sorghuims that are more
sutted to harvesting with the header o the conbine.

Severnl other varcties have made o gond statistical showing,
but on account of some defeet they have nat been recommended.
Leoti Red and Cohnun, apparently related to Red Amber, for ex-
ample, proved tou susceptible to head smut. Al the Ambers, as
well as Western Ornnge and Black Dwarl, closely related (o he
Ambers, are gencraliv considored less satisfactory tn Torage quality
and muel more subject to erossing than the Sumac. The standard
Binekhnll kafirs are nol enrly and drought resistant enongh for

Fren we W - ey Siuae solge, Hwe vadiety wiich replaced fed Aober {1 gl seed dhistribarpinms of e
iy SUVRL.

Thiys,  Phe wilos are all poor Torage and more or less goosenceked.
While Dwart Yollow milo has heen widely grown in the Sonthwest
amdd 15 mnch superior (o the old standard sorts, it may be replaced
in the lutuee by crect-headed crosses.  Ino these tests, there were
included a large number of hybrids, often under freak names, soeh
as Fargo, Tusser, Duallo, Husseritn, Sudan corn, Wonder kafir,
and Progressive kafir, which offen yielded well but showed some
docided wonkness, such as lodging, sinut susceplibility, nonuniformity,
ete,  For growers who have heretofore found Freed satisfaetory,
Modoe, 1. 805, a Vink kafir-Freed cross, 1s worth noling as a2
promising  dual-purpose erop for the norllowestern Tringe ol the
sorghium hoelt.

Sonte of (he less<important vavicties that were ineluded in the
varictal fosts for o few vears and then disearded beenuse of low
yields or other wenknesses are discussed briefly in the following
paragraphs,
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Pakots Amber, F.C, Lo, grown during the periocd 191520, is a dwarl enply
strain of Black Amber. U is tie of the best vurictios in (he Dakalas bul e
net compete wilh the later varietios at Hays, minking only 81 pereenl of the cheel
vield of fompge and 151 pereenl of the ebeek inogruin. Il wverage growing
SCAS0n was 87 duvs, nnd jis average heigh! was 57 fnehes,

arly Amber, P.0. S8572-2 undee dest from 1915 to 1914, s 0 tal), sleadey
strain of Bluck Amboer, laving ao avernge heighi of 76 ineles and an avernge
growing season of 88 thavs, s melative Forage wad arain vields WORS, 1Ospee-
tively, 114 pereend and 98 pereent of the elieck, M owas consbtereed loss va i bl
than o, 7038 beenuse Howas nol so lealy.

Blaek rvarf, 190, THRG, a sheat, hewvy-stemmed strain willy blaek slinnes,
war boder Lest Trom 1914 1o 1018, Average height, ¢} fnehess avernge Eiowiige
sesan, 1 days, Forge vield, 115 pereent; genin vield, 108 pereent of clicek,

Codoes Kvergreen, ¥.0 AT u ralhor dwar Blaeh-glomed varicty, tested
at Hows, 1010 |8 Avernge heiehd, 70 fehes; avernse grirving souson, 1002
diys,  Fornge yield, 136 pereent; aenin vield, 23 porcertd of cheelk,

Red X, PO dcommuoreisly VIFD, o Bporiant Sirap vaviety in western
Arkansas, bul nob so valnahle for Tvage,  Avernge height, 73 inehes; mid-
season, wider fosl only 3 vears, 1915 (7. Formge yiell, 133 prereont; peain
Mield, 4 pereent of eheel,

Melean, #0101, FHISS, a0 b, ratber latbe, Dlaek-plunised variely nol adapled
i Havs,  Under test, 1903 180 Ay eree height, 73 inches; Lrowing seusan,
HOE davs, nol always mofuriog, Poruee vield, 13) poreends wrain yvield, 31
peceent of chioeh,

Collive, #,0. FIGL, o fndl, Inde, Blne -zl varitty wilh g sl praniele
Bmving o sliorl enelis, Uiedor tost ni Hass, 1915 1k, Mverge height, 73
fnehes; gwrowing ~aouson Ly, ddid nof mntire replarly, Forage vield, 120 [
eenl; aeain yield, 11 poereent of cheek,

Bl Ashiwen, F.C0 8000, 5 dwarf beavvostenuned variely with seeds like
Bunne, It lvesmer, Eriwler 1esd ag Hays, 108 2, Movrage Tieighi, 50 fnelies;
Frowing seasun, 104G s, Forge yield, 88 percents penin Mield, 73 pereend of
ehrek.

Prowa kafie, U0 004, a seleetion made by AL F Swansen, of the Division of
Cereal Crops noud Diseases, Brveaw of Pt Fudosd ey, has Boen mler los) af
Havs sinee 1925, 11 ix alwagd Sinehes taller than CA4L 310 reported in dhe (able
and mslnres in praciically the smme e, The avernge Torgpne yvicld, 1925 28,
wits U7 Dereeni; average geain Fickd, P20 percent of the choek,  "Plis ~eleefion
was snbstitated for COL 38 an peenl of supeTior genin vields,

Praarf Wlackbull hadiv, (51, B30, testen) from VH T 1o 1918, was found fuferior
to both of {he Dawn seleetions.

Binck )l kafir, ). 204, nned Tosns Blackhull halir, ("1, 8483, were boih
tested ind proved nforiog o Weatopy Blaekiull, 1.0, noos,

Reoed kabe, COF, G2S, while prothteing good ields of hotl fernge and grain,
wis too Iande nnd Lo subjoeet 1 foilgioe (o De recommontled.

Severd seloctions of Pink kafir wore miade aned grown iy the variely fesd for
B or 7 vears, bnt aply 5,0 00u) pvv e eopand o the reguliny sintion strabi, (1.
-figu,

Several hybrids produeod by . Willis Simith were incladed in
the variety test Tor short periods.®

DATE-OP-SEERING TESTS

Five variotics of sorehum were <orded e duplivate Yg-nere plots
m AG-tneh rows at D5-dav intesvals Trom Mag 1 o duly |during the
period 1034 418, The expernnent was then dizcontinued fop severai
years and resuned in 1924 an o different basis, From 1924 o 1928
the entive varicty tost of whont 50 loixs was replicated regnlarty on the
three intermediate dntes in sigle by-nere ploats, A supplemontary
’ .;-[r. Aaiithy, Fremer plant bremier, form iy leesed tey Gingden Cuy ol Kismer, Kaps,, pradived
vl trmed vhe feliowing hetrnbe. Tae soeprids oof e PErT s Gy e futipd st idi=luad repurts
o e in the Ehvision of Forge s sl Dt [aytly, Bt NS Pegsn I for 1L D TRapiessiye
ke, 3847 00N, ropuires for 1915 i Hiwer, B0 i, et for PPN b, 70 IS, Eepnrt s
for W02 Rigdan e, 70 by faorts fur 19 20 e paeeitame of e frviieb b wis bt adnny
elog in bR eninsd of s m BEntler, 1n? Husseenng, o “Hppistd enss debween ek bl Badie uu) e
SR WS faertiees Fle Dest of S pemrg, N e Heaw ) vpeleds of foree s paml PR S b, Bt o
subfort to berfei, amd the e dul enpt fRresdn Froe Sram Che el




Papus 6.—Results frone dale-of seeding lusts with five
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EXPERIMENTS WITH FORAGE CHOPS AT HAYS, KANS. 23

test of numerous variclies was alse conducted in single 2-row plots
of smaller arca seeded on July 1, 1923-28.  The results thus avail-
able for 10 years with five of the varietios are presented in table 6.

Land for the entire experiment was alwavs prepared in advance of
the first seeding.  The later (he seeding, therefore, the arenter the
preliminary oppertenity to kill weeds, conserve maisture, and socure
ideal tilth.  The experiments were conducted with the idew of aeliing
the maximum possible results from eneli dule. [t soems thal the
yields thus obtained for different dutes were more newrly equal and
those from the extreme dates more satisfactors than ‘they would
have heen if seed-bed preparation had been in secord with the osiul
Tarm praciice ol listing at seeding tine, or perhaps disking a fow duys
ahead of the lster. Al the plots were handled on o weed-Iree basis
by hoecing out suel weeds sus machinery could not reael.  Mueh hind
weeding was required with (he Mey 1 seedings, considernble in the
Aay 15 plots, s little for June Fand 13, and 2 mininam amount in (he
Auly 1 oseeding, Phe nunber of enliivations after secding ustily
varied from 3 to 4 Tor the earliest dates down to 2 forJune 15 and 1 for
July 1. In about hall the seasons theJune 15 plets would have done
very well with 1 eultivation and the July 1 plots with none at alf,

Fairly cood stands were usually obtuined, regnrdless of the date or
the varely, beesuse enongh ehoiee seed was put on (o ullow Tor proh-
able losses. Whon astamd was too thiek, the plots were thinned o 6
or 8 inclies row space per plant when a Tew inelies tall.  May sced ngs
required an average of Bodiys (o come up, June seedings 7°davs, and
duly tseedings only 3 days, Cold wel spells of 10 dnyvs or more were
often encountered up (o a=dale s June 20, and, i sonie cases, a period
in May was therelore mare favorable than in June for establishing
soreliums,

Asharp deeline in the nuinber of days from seeding to mntoeity is
noted as the date of seeding beeomes fater, but the average heights
of the plants Nuetuaie but Hictle.

Howas eoneludedt that sorghums could be seeded saisfaotorily over u
wide range ol {ime, espeerally Tor Torage production, but {hat for
practical puirposes seeding shoold usually be completed within the
peried of May 15 foJune 15, Foremin, the standard varietios should
usnatly be seeded within the first hadf of this peried, bul early sorts,
sineh as felerita and Freed, often give the best resnlts from June 15
seccing.  “The possibilities shown for July | seeding are ol great
interest o the ealeh-crop standpoint, where an eavlier seeding has
failed and the Tand is i good condition.  Freed, when seeded July 1,
malured every year over an i l-year period.

Data obtained on date of seeding duving 1920 28, hy veplieating
the sorghum varviety tests at Vi-day intervals from May 13 to July 1,
are preseuted in table 7.0 As enelr vear’s work ineluded but o single
replication of the varielies on each date, the data are presented hy
A-yvear avernges rather than by individual vears, The July | seedings
were supplementary (o the main experiment and did net inelude the
entire hst of varietios,  Tiis (able permits o broad comparison of
results wimong variely groups of different seasonal length, but the
zeneral conelusions renched are similav (o those atread s diseussed in
the [0-yvear test of five varieties,
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Tanni 7-—Average yiclds from different dutes of seeding of sarglurm variviies wud one
vririety of corn Uneluded for comparison], 1025 48
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SPACING EXPLIIAMENTS IN CULTIVATED ROWS

Spacing experiments in cultivated rows were conducted with Red
Amber, 8.P.I. 17548, and with common [eterita during the period
1914-18. Further experbments on # different basis were begun with
Pink kafir, C.1. 432, and continued lrom 1919 to 1928, melusive.
Actunl spacings were almost always identical or very cvlose to those
outlined throughout hoth serics of tests. To secure such stands, all
plots were seeded relatively thick and were thinned by hand when
the plants were a few inches tall.

Data for the experiments from (914 to 1918 are assembled in table 8.
They show that lorage vields inereased regulnrly with the thickness of
the stands.  The uvernge vields wnd the quality of Red Amber sorgo
soed were both best with the thinner spacings, though not varying
much within the limits of 4 to 12 inches of row space.  Feterita grain
vields were larges! al 8 inelies of row space in the J0-inch rows,

The results with Pink kafiv spacing tests (e, 10) nre givenin table 9.
Alternate 40- and SO-ineh rows were a new leature here, involving a

Frsveg 10— e test with Pink kotiee To 1he Toregroumd alternnte A0- god SO-pell spaees with planis
16 fnehies oguirl G bl rows are <Howte,

wide space on one side of eueh row und the regalar interval on Lhe
other,  The lour respective rles of spacing in these rows and in the
regular §8-inch rows provided tor the same number of plants per acre
asin the40-ineh rows.  The results woere unusually consstent through-
out this experiment, but in interpreting them consideration must he
given to the facl that the data, except in 1926, were obfained under o
[nvorable series of soil and seasonal conditions.  Regular 40-inel rows
ledl in foraze yields by about 10 pereent over the alternate 40- and $0-
inch rows and by ahout 20 pereent. over the 80-ineh rows.  The spread
in seed vields among the three methods was muel narrower but in ihe
simie order.  In each of the three methods the yields of both lforage
and grain were in direct ratio to the closeness of spacing within the row,




Tanre Q—Results of spacing «rperiments wath Pink kafiry 1919-28,
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RATE OF SEERING FOR HAY PRODUCTION IN ('LOSE DRILLE

Tests of five rates of seeding Red Amber sorgo, 8.1 17548, in
close drills, were conducied Jrom 1914 to 1918, The vields obiained
(table 10} were surpriginely uniform among the different rates, but
dilferences in quality were more noticendle. The 15-pouad seedings
usvally produced the tallest and conrsest planls and were Jeast
affected by droughl. At the other extreme, the 0-pound and 75-
pound seedings were finest stemmed and shortest but were too nmuoeh
melined (o drey up prematurely, When the guadiiy of the hay was
considered, ax well as the vields, rates of 30 and 45 ponnds weee the
maost desirable i this expertiinent, which encountered  droughily
conditions in 4 of the 5 seasons {Hg, 11),

G >
St A e )
e AL

TMGUe 1F, - Sorpo s g willtag whiest deill sl ene cate of 453 pooaeds per sere, paodacing abndand iy erops

Tanni G.—Jiny yiclds of Wtid Lmber sorgo sooded nf di flaiont rates Tn close drills
IHE R

ekl of Wy ek aene
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15 e . . Iei 1 [ | [ 4 3 R
U ~ LR [P 114 1.x% 2 3
A - Ky | T [IRN] 2
0. ~ At IR Bowd i
W B 4E 7 IV N1 4

FARIETY TUESTS 1N CLUSE DULLS FOR BAY PRODYOCTION

A Jew leading sorchums were compared in elose deills lor hay
production during four or more vears of the perfod 1922 250 Red
Amber had already been grown i close deills sinee 1814, and 14
years’ data oo this variety are avallable whiels ave presented in detail
on page 48 in comparison with Sodan g and millet,
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I'he normal date of seeding was early in June, but two ceplieations
were often inade about 2 weeks apart. The mte of seeding varied
shghily with the season and the variety, but was useally from 2 fo 3
pecks to Lhe aere,

The vields Tor this experiment are presented in table 110 The
relative vields in the fust column of this table are considored a fair
index of the capaeity of the varietics. Kansas Orange lod by o rood
margin, and Freed was delinitely lower than (he others, 11 is prob-
able, however, that other factors, sueh as (olinge, Juiciness, eariiness,
height, coarsencss, and lodging, are more fmportant than the vield
differenees here <hown,

Frorne 32 Eacly Soeeie sogo 39y in=lwk e (v <0 hmn b ety sesder soren i close
Ardls i the bueet pedfoed of trsries an e gl Apnds G fon e {or Fhee wsttler ot hs

Tanna bl -Yrelds U_f .\'Ul':‘;-;r wan parersfiek soded o plase el ‘!‘!u' hri’g .nrrm'-u‘.f'.fm!,
fnzt 7y

Far e vl per e

ieepee o -

Varety et sered ue

YVariers

Heli-
HITO

Teane YT Fearn r Fins Pane P nf
Hand Ambwr, < 1L {75~ i 2 AL . [ H { b 445 1Lt}
Lueini Bl FO° e L] [ . [} Joti [tkF
Foarly Sunepee, F07ondl 2 1 1 A ad JIEN
Ik Kewfte, 171 442 |2 & [ 1 4 ire
Kunans Drnge, 47 s [ Lo ; S k] ¥
Freod, 107, 11kkg S . I+ S b tin it o 1

B averiee Vil of ed vwmboe G vhe -oane pereed of sears socered Iy i otbier varets o psed e
1N Jrerient.

The medinm-carly <orcos, Farly Sumae, Red Amber, and leoti
Red, appear best sutted for elose-dreilled hay produetion noder normal
conditions.  Early Sunae 12 perhiaps the most favored for this pur-
posc.  The Nays station has grown Barly Sumae bay extensively in
recent vears {ig, 123 and has Tound i@ particularly valuable in the
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wintering of heel eattle.  The hinx i fine and leafy, vers palatable,
and is consunmed with o minimum of waste, even when coarried over In
stac ks until the second winter.  Pink kafir is rather conrse Tor hoy if
seeded thinly enough to permii a normal development, but il earries
heavy foliage and gives good results in winfenng eattle. Kansns
Orange s inclined (o became conrse and fo lodee innowel season and is
relatively low in drought resistanee,  Freed is «uited for very late
seeding. for the shorter seuson of extreme northwestern Kuansaq, lor
relutively ndverse conditions, annd where arain 1= desired with the hay.

VARIETY TESTS IN CLOSE DRILLE FOIR GRAIN FERODUCTION

The pussibifity of produeing 2arghum grain ceonomically from line-
sternmed plants and handling the erop with small-srain oquipment
appesied particularly to the Jate C, V. Piper, Tormerly in ehavee of
the Diviston of Forage Crops and Discases. e Telt thatl special
zorghums misht he hred oy this purpose, pos<ibly by erossine sudan
arass With o ermin sorehum. A hivbeid, F.C0 03184, hotween Sudan
ornss and Freed, was sent to Haxsand grown In S-ineh and i 16-itneh
drills in comparizon with regular Freed in 1022 and 1923, Yields of
this hivbrid were disappointing, however. und the later experiments
were continued maioly with Freed, Dwarl Freed, ana feterita, These
varielies were chosen heeanse 1t was at onee evident that nmxinium
drovght resistance, # quality associated usually with carliness, woild
he required i the <orehum were o head and il well ander elose-
drilled conditions.

Tamp V2 —Yirlds of sargloass scodod on elose bedls for groin prodvuelfon, 128 28
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The resulis of these expertiments= from 1822 1o 1925, inclusive, are
shown in table 12, The vields of (he sune varetios in 40-inely rows
in the regular varviety test are alzo shown az o cheek on the merits of
the close drills,  The yvields of Freed in 10<ineh rows in 1924 and 19023
were from speein) plots diveetly comparable with the close drills.
The last calurmn of table 12 i only a fuir indes rather than an exact
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one of the pessibilitics of each vaviety and methad. 1t is clear, how-
ever, that the $0-inch rows were definitely superior, and it scems that
if closo-driiled gorghuma are to be grown cconomicully Tor grain
produetion, suitable varietios are vol to be developed.  Suelr a vuriety
tmust be et u!\' and resistant to lodeing and drought.

NURSERY EXPERIMENTS

Sorghum nursery cexperiments were candueted  throughout  the
entire period 1913 28, with a view to the impravement of the eron.
The sorglinms were usually grown in single rows from -4 1o 8 rods long.
Promising lots were advanced (o vield fesis in largor plnls Three
general methods were emploved in ohiaining material: (1) Infroduc-
tion of materisl ohtained from foreign rountries, gnmclp.ﬂlv by the
Division of Forcign Plaut Tatroduction, or from oulside sources in
this country, sue hoas plant hreeders, hvr-(lslllt-m and farmers: (27 selee-
tion of seed chosen fmm apparenth supertor individoual plants ob-
served on the station or elsewhere: €30 by crossing, vsually with
definite plan for combining (he superior qualities of fwo or more
varieties.

The three methods outlined have heen followed lareely in the
order stuted.  These <orehimns were then sen( (o stutlons of the Divi-
sion of Forage Crops and Disenses for testing, (he H: AVE HOJeeL receiv-
ine mainly those of known ur -~l!|)|lfl'-(‘(] early nratering tendencies,
While Llnu- method eatlier contribntod some valusble plants. <uch.as
feterita n 100G and Sudan arpss in V0O, 10 did not develop any new
erops of outstanding viloe from the work af Havs. By the time (he
Hays projeet was established, the possibilities appeared greater for
the improvement of =oralutnz v =eleetion smong the many varieties
tlrendy on lwnd, As long a2 a woad deal of varintion exists in a
varicly the seleetion miecihod ineluding  head-to-row planting is
effective in fsolaling the hest tvpes. When a variety is practienlly
unifarm, seleetion usually il to vield mueh improvement,  The
ontstanding contribution from the <clection method on this project
wns Farly Sunmae <orgn, whie has been widely disteibhoted sinee 1022
by the pare-seed depoartment of the Havs sfation. Muany lots grown
in the varietal experiments have been Improved In- the mass seleetion
of neadsized to confinue the tests,

Sinee sorehims eross froehy amone themselves and naualls show o
marked inerease of vigorin the Fyweneration, natural hybrids, either
of known or unknown parentage, are constantlv (empting =orghumn
erowers amnd wmsteur hreeders. s sueh hybreids ordinarly hreak up
mto a wide mnge of inferiar forms, very bttle investigzation of suech
v pos was underiaken al Tavs exeept (o determine the vaine of strains
developed or premeted by other ageneies.  In the more recent yonrs
it was concluded that the most eifective method of improvement in
sorehions is by controlled erosses (o combine certain definite qualities,
and o starl was niade by the writer on several projeets of this kind.,

The work conducied by the varions methods will be presenied in
detail in separate discussions of the different varieties or varietal
groups studied.

SUMAC SUREO GROUE

The standurd Sumae sorgo, widely grown throughout the sonthern
Gireat Plains and (he Favorite forage sorghun in that seetion, is too
large and too Jate a variety o mature regularly at Hays, Kuns,
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Sumae is preferred in the sonthern part of the sorghunt belt not only
hoeanse of its execllent forage quality and high yields hut also beeause
of the unilormity and attraetiveness of the seed crop. It compact
heads show mueh less deterioration Trem natursl erosstng with other
sorghums than do the leose-panicled varieties sucli as the Anmbers,
Black Amber has heen widely grown i western Kansas, and Red
Amber, considered superior 1o the Blacek. was the leading sorgo dis-
tributed from the 1avs station during the early xears of these experi-
ments.  Many growers, however, woere nol satishied with the Torage
quality of either of the Amber sorgos and insisied on trying later-
maturing and leafior varioties.  Other growers were developing local
straing of Summne by continued seleclion for earlier maturity. The
writer beean colloeting suel steains in 1916 and obtained two lot<
One was direet Trom the late 1AW Joy, o fnrmer living 10aniles north-
past of 1lavs, to which F.(' 02552 was assioned. this nuniher heing
auperseded in 1920 by F.C 6611, The other strin was obtained from
shocks in g feld near Havs and was as<iened 1.0, 025510 Both were
placad in the sorglnim variety fest. The fwa lots were =0 sitnilar
that F.C. 02351 was soon diseardmi, In the Ball of 19180 38 head
selections were made Team the plots of F.OU 023520 These were
inchrded in duplieate head-to-row cest<in 1919 along with 10 ot from
olher samrees. The 35 were sery uniforn and the 15 lots showing
heaviest forage vields wore relained. These 153 were grown in hupli-
eate Ly=nere plotsin 1920 and were <o uniform that no further seleetion
appeared worth while. Al were (hreshed fogother and Turmished the
foundation stock Tor the station’s lirst goneral disteibution of laely
Sumae in the spring of 1922,

Farly Swmace, F.CC 08611 ig, 9, soon took the plaee of Red Amboer
in (he station's pure-seed program and bas beent found particalarly
well adapted (o the north and west of Tlays,  With the gain of (wo
woek< or more i eardiness, howevor, tiere was o corresprmding loss in
tonnage a compared with stadard Sumae. K. 6611 did not
make full use of the seazons of Tavorable moisture and Tate Tall
froats + 1 Havs ad southward, Some growers ineastern Kansas
commended F.C, 6611 Tor hoine adapied 1o the thinner <oilsz also, ws
it did not grow so Lirge, it was less difficult (o handle thae the latee
varieties,

A Sumae sorgo of keavier foliage and tonnage, maturing not nare
than 5 days later than F.C 68611, would he weleomed in muny parts
of Kansas and would probably supersede IF.C 6611 exeept in (he
northwestern seetion.  Swmerons eommereind lols were Lested within
(he period 1918 28, with a view to {inding something midway hetween
styndard Sumae and F.CL 6811 feam which o suitable steain eould be
developed. A study of fypes resulting from o cross of Orange and
Sumne, F.CL 6617, was alzo made,  None of the Toregoing efforts
produced a superior strain of (he desired Lype.  NMeanwhile, hegin-
ning in 1922, o white-seeded Sumae, F.CO 9100, developed by 1N,
Farr, of Siockton, Kans,, was under investigation. This variety
was developed from o eross of Samae with Teterita. The white-seeded
charmeter proved fixed, but the heads wore rather late in maturing
and did not B satisfactovly, the seeds were small and uneertain in
gormination, and the forage quality was inferor Lo Sune.

[n 1924 {he writer madle erosses of Barly Sumace with Dwarel hegar,
hoping to develop a more satislvetory white-seeded, smut-resistant
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Early Sumae. When the ¥, generation was erown in 1028, several
early, white-seeded strains had been developed, but none were par-
teularly altractive, and all were susceptible to kernel smut.

AMBER SORGEE GRoe

Al the Gme the forage-crop work was heenn at Havs i 1913, Rod
Amber was the most popular sorgo on the station and was heing recom-
mended and distributed to replace the Bliek Amber noro eoitmonly
grown.  Red Aniber matured o fow davs later than Black Anther,
but was leafier, heavier in tonnage, snd more uniforo. Black Ansber,
ot the other hand, was noted Tor earliness and seed prodoction, for
its certainty of germination, and for dronght and insect resistunee, bt
was notabiy tiferior in purity and fopaep guadity.

More than 100 heads of Biaek and Red Amber, selected ot the
Akron, Colo,, station in 1912, were included in tsstd-to-row fests af
Hays in 1913, Selection work was continned ihe following vonr
with 26 of the Black Ambers and 10 of the Rod. The wider v rinhil-
iy in the black-sceded lots permit(od ready nnprovement. .0, 7048
was ab onee tsolated beeause of its superior fopage yield and its resist-
aunce to lodging. 14 is o Hite later and coarser than the dverage of
the Binelt Ambers and was earied into the viriety tests as o worthy
rival of Red Amber, 8,00, 17548, Later atlempts to hmprove ¥.0Y
7038 by Tariher selection were unproductive, Likewise, namernus
selections and commereinl lotx broueht in fron othoer places woere
inferior to FO 7038, This stein was novep distributed, however,
a~ e Red Asuber aleeady being reconnnended seenied to Gl the
sime seeds, Rod Amber seloction work throughont 1914 15 was
not productive of a strain superior 1o the choek, S0 17548,

Work was resumed o oan extensive seale in 1910 with 198
head  soleetions, oty Trom the Hays stston goneral Hold of
SPIATHS0 These selections were redueed o 25 in 14920 and Inter
to 15, which were earried in viekd tosis througliont 1921-23 in com-
parison with the cheek, NP0, 17545, The best three selections
aversged 6 pereent above the eheck in forage vields for the o
yonrs, 1020028, hut these vield  differonces werd not eonsidered
signifiennt. Selection worls was then discontinued, Red Amibor b
ing lost its popularity heesuse of its suseoptibility (o head st
and the development of Kady Sumae. AMiention wis given throngh-
oul the period 1915 23 (o a =horler, conrser-siemmod Red Amboer,
FLOL 6683, whicl B the variety tests proved lighter in (onnage
but mueh lieavier in seed viokd thap the relntively tall and sionder
S 4TSAN This steain was finlly disearded also, =inee forage
quality mther than high-seed production was the obhjective,

WY ESSEREBED s

Among the sorchinn introdnetions there are ~eyveral, like the White
African, that have white seed and others, ke Sourdess, that have soel
which = white tinged with bhrown on the exposed purtions,  The
brown color in sorgo seed seems to be Jinked with the presenee of o
bitter principle resembling taonin. This bitterness s lomer been
accounted the veason Tor the lower feoding value of sora seed as
compared with the seeds of kafir, mile, and Teledita. L scomed a

R TR
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reasonable hypothesis, therefore, that a white-seeded, smut-resistant
sorgo would be more valuable than the brown-seeded sorgos like Sumac
and Amber.  White Alvican requires too long a growing season lor
Havs, Nans, conditions, aml hesides, it is =usceptible 1o smut,
Sourless matures in centeal Kansas, bal is suseeptible (o smut and
does not have pure white seed.

Crosses between Red Amber and Teterita received considerable alton-
tien beginning in 1819, In that year the writer recetved two lots of
hulk seed of these crosses from 1. N. Farr, Stockton, Kans, and grew
one twenlieth of an avre of ecachi. The wide range of varviations
produced and the interesting possihilities of isolating 2 white-seeded
smut-reaistant soren aftraeied the attention of John 11 Parker, of
the Agranomy  Department, Kansas State College ol Agriculture
and Applied Science, and A, F. Swanson, of the Bureau of Plant
Industry, who took over the material and made an exhavstive genetie
study of it for several vears. DBy 1423 several sweet-stemmed,
white-serded straing brd been produced, (he most promising being
at llavs in the conperative varietal lests of 1024 gnder .00 9120,
0121, wnd 01220 Eventually all of the material was discarded, mainly
on account of lodging habils inherited from the Red Amber parent.
The hiyhreid strains were more like Red Amber than Teterita in vege-
titive hahits, being relatively iall and slender <temmed. A Tnetor
in lodeing probably was the seed hewd, which was heavier than that
of Red Amber.

[uring the period from BI22 (0 1925 <everal other seleetions of
Red Amber « [oterita wore grown,  These had been received from
. N, Farr and had aleeady been earried throngh sevora) cenerntions
fo o whilp-seeded sorgn <tage. Head rows were rontinoed several
vears from the more promising lol=, but no strains of superior value
were fonnd,

Work with (the eross, Sourle<s - Blackhuoll kaliv, thoagh most
actively conducted at the Manhattan 2tation, will he ineluded in
this diseussion beeavse of the positive resulls of far-reaching value
nehieved by Mre Fare through several generations of selection until
he b s number of strains eareving a 2amall katliv head onoa relatively
(all deafy atatk. Fhirty-two heads of this material were reeeived
from Fare and seown in head-row tosts ut Havs in 1022, They were
o promising group, 68 to SO inches (all, with the forage quatity of
Setrless and eaveving nonbitier kaliv seed, mthior Heh O in gmin vields,
and a bit Iafe maturing, but sugegesting rivaley with Snorise kalie
s o dual-purpese erop. Twa rows were seloetod Tor Turther study
under 15009102 and 0103, Farr also furnishoed heads of this eross
te Parker ot Manhatiang, Kans,, where it hnmediately appeared to
b well adapted.  Parker soon developed seleetions vivaling in forage
value sl exeelling in resistanee to lodeing the Kansas Qrange sorgo,
then the leading sorgo af Manhattan,  Among six ool Parker’s selee-
{1ons which he senl o Havs in 1924, one assigned F.OCO 9112 appeared
eapecinlly atlraclive snd was continued in the Llays varieiy test.
AMeanwhile, selections continued ot Manhattan antil one of the larger
and later types was deeided on for dissemination in 1928 under the
name of Atlag soreo. This selection was recommended primaridy
for eastern and gouthern sections of Kansas, but in spite of itz rela-
tively Lule mutlurity, 1t 1= popular in the terrifory served by the Hays
station.  Eardier selections were under observation at Manhattan




ENPERIMENTS WITH FORAGE CHOPY AT HAYS, KANH. 35

and Hays in 1928 with a view Lo perfecting o (ype better suited to
the northwestern section of RKansas, but these selections were not
particularly attraciive.

MISCELTANRBOUS S00G0s

Several humdred varietios, seloctions, or commereial lols of SOPE0S
woere grown al Havs one or more sensons in stngle-row tests, and o
few of the principal ones were carviod in Lhe variely tests ol vield
comparisons,  Only limited breeding efforts were direclod {ownsl
these miscellancous sorgos, but an important point in Cthese studies
was o become as familiar as possible with the entire ringe of soreos
heing grown in the countey, and their teade names,  The Orange group
was one of the prineipal ones studied, ineluding not only commereind
lots but wlso erosses with Sumae made by Ho N Yinall, of the Division
of Forage Crops and Diseases, and =eleeiions of Kanss Orange
developed by Pavker at Manhutan, The general ran of this Orange

Freve 13 =Tl 2 tilor sorshms proebipas b Slds af fergne, it oare solgeen to o eelly in yiars
of by rnnfadl “Phis o Factor o ke vonsg loped i vl e sor s v oareties

and other moterial was rather boe and tall for the [Tavs seefion
(g 1330 Many <orzos of good Torage ainlity were observed in these
phintings, but t =ecined inrpossible (o find any superior (o the best
standard types of Ornge, Sumae, and Honey,

In 1926 the tosts ineluded 145 lots of soree collected wnder Vinall's
direetion in awany of the sorghum-growing States.  These soreos
carried s confusing list of loeal nimes, Somie of the lots ten{ntively
wlentified as Orange, Tor oxample, were roceived under suelh nnes as
Honexyeomb, Hoones Drip, Silver Drip, Sugar Cane, Silvertop, Beek-
dule Cane, Orangetop, Kiondike Cane, Culifornia Cane, Georgia
Poarland, cte. Practieally all of ihe fols were r sadily ddentilicd asx
belonging (o a few standard varielios suelh us Oringe, Coluan, Plantor,

-

Sourless, Red Anber, Black Amber, and Huney.
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Pink kafir—8ome atlention was given (o (he improvement of
Pink kafir by seloction,  Pink kafiv, 10432, jund heon developed at
the TTays station and grown for distribution under the name Whitehull
White kufir prior to the establishment of the fornee-rraps project,
About 1815 it beeame known as Pink kalir, heeause the meeds wore
tinted with pink. This variety has continued very popular in Kansas
wherever s kalir is needed that is somewhal earfier and more drought
resistant than standurd Blaekhull kafie. Farmers seem Lo grow il
lully s much for forage as for grain production.  [n (914, 88 lead
seloetions and commereinl lofs of Pink kafir were aszerihled [rom
various sorees and grown in daplieate 4-rod rows. Two putstanding
solections wore developed. 1.0 0080 was a week or more earlier than
C.1. 432, but pithy steommed and deficient in leafiness. 1.0 D04l
cotocted from o commereinl lot of seed handied by the 1. 0. Coe Seedd
Co., Topeka, Kavs. was 100 pereent juiey <teinmed, whereas only

TroUne - Pink Kalie, o depenbadike gean -l foeaee corplmm. U nilrnaty wis attsined by continged
selerian

22 pereent of the atalks in the cheek plot of C.0. 132 were juiey.
Otherwise, the merits of F.C0 8001 and G0 432 were apparently
equal, and the substiintion of 17.C. 9001 for goneral distribvition
whs considered {Hg, 140,

Dawn feafir,--Col 3400 a0 dwarl hlackbull fype developed ot the
Asnarillo, Tex., coreal fiekd station aboul 1808, was grown in e Havs
variety tests regularly and distributed by the Hays station lor several
vears, hut showed oo mueh varintion to be elassed as a pure strain,
and indiented considerable opportunily for improvement hy seleeiion,
Numerous head seloetions wore made in 1918 andl seeded in head rows
1010, AL F. Swanson then took over this material and after several
yoars developed nomore uniform {¥pe, (U1, 904, slightly leafier and
aller than (L1 340, The seleciion was grown in the variely lests
(rom 1025 on, and superseded (L1340 in the stalion’s seed trade.

Western Blackll fefie. ~1.C 0008 was developed Trom carly loeal
selections of Blackhull by . 15, Crabtree, near Scott City, Kans,
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Beginning in 1021, it was inclided in the varietal tosts recularly and
found to be n very uniform atiractive kafir, 10 days or so eavlier than
standard Blackhull kafir, and therefore much belter adapted to western
Kansas conditions (fig. 153, U proved s elose vival of Dawn kalir
throughout the tests, and fnally in the spring of 1931 it was sceded in
place of Dawn on the station farin for commercinl diztribution. Barly
local strains of Blackhull kafir have long been grown to the sonthwest
of Hays, and Western Blaekhall should appeal to growers who desire a
pure unifornn strain.  Blaekhuoll kafir, Texas No. 9145 (1, 865,
developed and distributed Trom the Lubbock, Tex., slution, was
grown al Hlaysin 1927 and 1928 in the sorehum-variet v teste and was

W‘E-’ma‘;@mﬂa}{}wﬁ;’fﬂ:vi'n:'rn}kt.e;rmkm;};:i«- i
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found to be practieally identical with the Western Blackhull kafiv
I°.C Buns.

The name Kafir has become rather loosely vsed, so thal it is now
atlached o sorghums that are not Geve Kafirs in the original sense.
Sueh varietics are Wonder kalir”, deseribed woder the heading
Feteritas Yellow Kafir, O 602, o milo-kafir hybrid developed by
AL Swanson; Progressive kalie, 10000 2250, an L Willis Smith
hybrid; and Schroek kafir, F.00 1481, 2 sorgo-kafir hivbrid designated
i this bulletin merely ux Sebiroek or Sehvock ~orghum,

¥

FRTREESTY iR

On neeount of s newness, atlenetive white seeds, snd unusual
dropght resistance, feterita beenme popnlar duving the porisd 1913 to
(915 but has sinee deelined (o minor importanee in Nansus,  This
doeline was due to the soft seeds germinating poorly under unfaver-
able wenther conditions, to poor forage quuality, and to the faet that
the improvement of the crop did ot keep pace with that of ather
sorghunis,  The poor germination iz <o serions o difliculty with the
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pvornge farmer ns to obscure the advantages of feterita in other
respec(s.

Under the earelul ealtural methods used in the variety {osls at
Hays, obtuining leterita stands was not unusually diffiealt, and the
tables presented show that the grain yields of several sefeclions ol
Feteritn ranked with (he best kafirs, Dawn and Pink, at about 20
pereent above the average vield of the 10 varictios used as 2 check.

The experiments with feterita included the Tollowing introdue Gions
and seleetivna: (1) Varietal tests of 1.0 811,838,210 19517, and 8,171
22324, developed by 11 N. Vinall and others at the Chillicothe, Tex.,
substution, for greater uniformity and s minimun of branching and
stooling; Spur feterita, 1.0, 6801, developed ut the Spur, Tex., sub-
stntion by 1015, Dickson: Dwarf feterita, F.CUU076G, scleeted by 1 N.
Vinail al San Antonio, Tex. ffig. 16 earlier <selections superseded in

et e M6 -4 slweart <tenin ol fetoritn desploped by the Division of Foege o a1 Yiseses, I'his
strman 0 sileal fo el ieve practisd ingertenee Dogmise al the Tow wermimdion af te sl sl

(o by CULo18200, develuped by A F, Swanson on the ays cereal
crops projocts £21 numerous Egyptian infroduetions tested fram 1022
o 1927 and (33 testing of hybrids developed by seversl plant
breeders, 14922 28,

The varielul-tost tables show vields for the feteritas under eluss |
and for some of tie ybrids, (UL 1821 was uzed for distribution by
(he FHays station for a number of years but is too Gkl (o meet the
muodern Lrend. townrtd grain sorchuns suitable Tor handling with the
header and combine.  Spur leterita 14 an improvement as Lo Toliage
butl does not have the earliness amd drought resistanee which eon-
stituie the chiel rensons for growing feterita in the Thays section,
Dwnrf Teterila, F.O0 0076 and 8628, were pleasing Tron the stamd-
point. of reduced height but bl the softest and poerest germinating
soed of sl Che feterita group.

Egvptian introductions of feterita were tested in single rows in
1929 uynder the following 5,171 numbers: 54478, 50480, 54482,
F4483, 55106, 55Y1G, 5H12T, AAI51, dHIAH, HALAT, HaldY, and dd1H3.
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Other Egyptian fetoritas received nb Flays in 1926 after preliminary
trinls at Shalter, Calil,, included 8,71, (1448, 61450, 61458-A, el
61438-B. 1In 1927 the testing ol the loregoing lots had narrowed to
three—S8.P.1. 54478, 61450, and 61458-B,  All were relatively small-
hended, slender types thai might show up well in a dry year or
perhaps be suited to growing in close drills. The 1927 sonson wus
web, and these thwee feteritns grow 6 Teet {all. They alsa tilleved,
branched, and lodged more than C1, 182 .

"Fhe results with Red Amber and Sunime crosses on feterita havo
been discussed.  Otherwise (he most exlonsive work on leterita
crosses was done by Vinall and others af the Chillicothe, "Tex,, sub-
stution, and some of their crosses were sent Lo [Tays for Turther test.
Muost, notable of these ereations were Chiltex, F.C., 8917, and Prema,
F.C. 8929, crosses between foterite and kalir, hotll of which wore

Fiivne 17.—Frogyd serghann, nn wwrly variety that often st e i ey yene whien Ite variclivs ol

grown for several yenrs in the Hays vaviely tests.  Chiltex was uni-
fortn and productive and showed some anin over feterita o germina-
tion. Lt was less droughit-resistant (han feterita and lacked atiractive-
ness either for fornge or grin in competition with the best kalirs.
Premo was Tnter and less woll adapted, and many heads were poorly
exserted from the boot.  Milo <loterita, [0, 8026, appeared more
drought-resistant and productive than felerita, but was not a well-
fixed type. Other less ndvaneed hybrids with leteritn aneestry were
grown_in head rows in 1924 and later under .0 H612, G618, 6619,
G620, G621, 6622, 623, 6627 1, unel 6627 4. !

Three feterita hybrids doveloped by amateur plant breeders are of
sullicient importance to diseuss heres (1) 1.0, D096, Red kafir £milo x
[elerita, by FI. Willis Smitdy, olytained ol his fem near Kismet, Kuns,,
in September 1920, o medium dwarl, competing with Dwapl fetorita,
FLC0076, but was disenrded wfier o trinl of 3 vears.  (2) “Waondoer
kalie”, C.L 872, developed by C. A, Bowers, Wallace, Kans., from a
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chance hybrid of feterita and kafir. This was an atiractive type,
medium dwarl and, under favorable conditions, prolifie like Dwart
hegari.  However, the varietal tests (1925-28) revealed three severe
delects—weak germination, lodging, nnd susceptibility to kernel smut.,
(3) Feferita < kalir, OUL 069, o true dwarl feterita, developed hy [0 N
Farr. It was included in the variety tests of 1925 to 1928, 1 devel-
oped further it might prove sufliciently valuable for Joeal distribution.

FREED SONGHUM diore

Freed, a very early, white-seeded sorghum developed by LK, Freed,
Seoft (Hy, Kaus,, produced a light tonnage, with stalks mediom fine,
juiey, and slightly sweet, thus mking Freed o dual-purpose formge
and grain erop for extrome western Kansas and Geibutary areas in
Colerado and Nebraska. [t was grown throughout the Hages variety
tests, lirst under 847126166, This number, after o series of head-to-
row |)Iantmg.~, i 1813 1L, was superseded by 17,00 6033, which wis
apparently more unilorm, wind resist |nf and productive of grain
(N, 177, L.:ltl'I, B llm‘tl\\‘n Freed, (. ‘);1 wi h(l(-\('lnpt'fl througl
selection by AL IF. Swanson and mtludvd in he vitriely Llosis, This
seleelion was an im]:!'m'(‘lm‘nt From the grain standpoint beeause of
convenience in handling and resistance {o lodging.

K Crabtree crossed Freed with Pind katie, hoping Lo combine
some o the earliness nnd dependability of (he Freed with the superior
tonnage snd crain-yielding habit of the kafir.  In 1918 a plot ol this
cross I the % goneration showed puny segregates. The writer was
permittied to make numerous seleetions, which were earvied forwnrd
i head-to-row tosts fur seveeal yvears (o lix desirable types, Finally
{hese norrowed to Weskan and Modoe, which were tneluded in the
variety test. Woeskan, an exeeptional geain vielder under favarmble
canditions but tho muel sebjeet o lml(ran, was near the Pink kafie
fypein forawe habits, bul with a more lax punicle.  Modoe yielded
boss bol was medium {all, stoud up satislictorly, had = small but
attraetive hoad thal was faiely compact, and produeed exeellent grain
yvields, T oappenred setiable to replace Freed as o dual-purpose crop.

KAOLIANG GOl

Pheaef Brown baolinng, - S.P.1038202, erown in 1022, was G 1o 6 feat
(all and ol no lorage value. Kaoliangs introduced from Keho, Man-
churin, were srown i 1924 under S.P. L 57284 1o 57205, inelusive,
[, 11557 and 11571 wore also in Lhe collection.  With three exrep-
fions, all were troe Brown kaoltangs o (0 6 Teel tall, maturing gram
and shedding their leaves early, henee of no possible forage value,
Nos. 11557 and 57280 differed in showing more of & brovineorn-head
type. No. 57203 differed in having loose heads of the Amber type.

Iive more kaoliang introductions frem Peiping, China, were grown
in 1025 8.1, 62608, 62609, 62428, and 63437, Brown I\.mlmuf_}‘h, and
S0 62610, W |uit' Iul(}h.lﬂ}_ﬁ None of these was altractive, A new
enlleetion of 30 Manchurian kaoliings were grown in 10926- - S,
(6308 Lo 66303, 63715, 63923, 64368, and 66741, and these woere prin-
cipally Brown kaolinngs of stundard height, some partly  white
seeded. The only one of interest was 5.1 10 66384, o dwarl Brown
knolinng 48 mehies tall, ¥ oto 2 feet shorter than other kaolinngs.  [n
livad type it was identieal with CE 171, but a definite improvement.
S G6384 was, however, a relatively light grain vielder compared
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with other grain sorghums and of no pessible forage value. Crosses
with Dawn kafir, Dwarf Frecd, and White Durra wore made at the
suggestion of H. N, Vinall in 1927, and the I, seneration was Trown

in 1928,

MIRCELLARNBOUS sOUHGHE M

Severnl nther sorghums not vel discussed are of sufficient interest
to mention hiere.  Schrock sorghum, F.C. 1481, originated and dis-
tributed by Roy Schrock, Enid, Okl as Rafirine, later known as
Schrock kalir, Kafir-sorghum, and [inally as Sagrain by Mississippl
growers, was arown throughout the sorghum-variely test bocause of
Its excellent forage bubits and also beeause of the constant interest of
the public in its performance.  Tts vegetative habit is Uil of a Very
leafy kafir, but the grain is bitter. Although it yiclds loss forage 1t
produces more in proportion to its height than the taller SOIEOS,
Schrock was considered & desisnble subject for crossing with g erin
sorghum for the purpose of developing o plant combining its forage
habits and n nonbitter grain,  The writer crossed Sehrock witli Diwarf
fregnri in 1927 and grew the By generation in 1928,

Fargo milo, C. 1. 809, also known as Straieht-neck milo and Manko
maize, s o tall, late, rather lealy @inin sorghum, Apparenily devel-
oped localiy at Fargo, Okla., it s spread pidly north and west
mito southwestern Nansas, Lt was inchwded for three seasons i the
Hays variety tests und was considered verv inferior, something like
& very lute standard milo, excopt the lieads were looser wnd only
partly inelined.  Under the name Manko maize, it was oxira vagantly
promoled in 1928, und the seed sold ut a funey price,

Algeria, a very lute type of sorehum identified as Dishiop kalir, was
arown al Hayvs in 1928, on account of its promotion from the same
sottree ax Manko muaize,

GRASS SORGHUMS
SUDAN GRASS

Among the pumerons grass sorghums foundd growing naturally in
Afrien, Sudan grass is the only one which has proved useful in the
United States as a cultivated crop, It is part teularly suited to the
seriarid conditions in the Gireat Plains and has been given a thorough
test at the Fort Tlays station.  Nuturally other grass sorehims when
mtroduced were compared in preliminary fests with Sudan wruss, nnd
as they proved less valuable they were disearded.

BATE GF SIEEDING FON JEAY MROBECTION

Close~drilied scedings of Sudan grass for hay production were made
at the rate of 20 pounds per uere w. 15-day infervals from April 15
to August 1 for 1913-18. Land for the experiment was measured
and prepared previous (o the first sceding,  Additional tillage was
given the unseeded portion to kill suceessive erops of weeds and to
get, the land nto us good tith as possible for oneh seeding.

The April 15 seedings suffercd badly from cold weather. Poor
stands grew so slowly that they were partly or wholly smothered by
pigweeds.  The May 1 and May 15 seedings were also subject to
weed compelition in cortain seasons, to an extent indiented by per-
centages of stand in table 13, but these seedings, favored by warmer
weather, soon grew vigorously.,  In seedings niande alter Mav 13 weeds
were nol an important factor, for successive erops of them had been
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TanLe 13 —-Results from seeding Sudan grass in close drilly at different dates for
hay production, 1015-18

First ewtiimg Feeond entting

s — 'I‘ptinll
v af seadding 4 : i Tine yield
Yenr mnd dole af seeding st Time | Yiekt I“n:g el or
Uhiee witer | qwr Pante after e At
somlingr  nere emiling nere
[JITRH Hereead fhrgs | Tonx Pape  Tune  Tuny
FLY £ | P 10 July 1 h*) [FRX] 4 4. 1k4
MR C s . LU I [T : L1 e
Auy M . 17, I TR 1.0 (W]
Moy 30 . 1 A LU L2
June 1 - (11 TR [4) L L
July e - e
July 15 . - ]
Aup.l mra cmcmman (# R
m14: i 1
Ay 1 It] {3} ! .
Aluy i Wl Jaiy w ! SepR. 15 N
Aauy 2l HKD - July s - i A4 L8l
June W puE B0 ot 0 H S
Jape 1 HEF - Aup. 18 ] : piry AT
July K B, Iﬁl . None ¢
July 1y 00 L i ot
EH |47 T | -
N i
Apr. 13 R N O] l BN e
Moy o Ot Aue 3 Sopt. Uh i =l iR
Moy it G- A L ClkeL Y [ 115 ENH]
June | o Aug. 15 o i [} T
Jusne i . WKL Aue, &0 s da : Kl ] 4,8
Qi B LU T B Norpe
July 17 LM Hpgd, s e
Al Lk el M T
MeE i : :
LTIl S July 4 Hh sept. b G ' L]
Aty L WL dol til 4 Il i 1.th
Ay Lh W o, il il fief Lk LT
Slary 41 n JJuly s I [T | i) = 1B
June ¥ S Ao, 40 tlu ul et EH
July L (LT ST | 0L None .Ul
Julv 1a Moo ™ iy LA
RYTHA TS (TR hal slo U
Ly i
A PLIIEA Y [ 1L Y 141 F1IT
M | 0 do. T i
Muay 1 W Hep, 1 [H oy
Moyl 1] LR ) i ther.
Juee 15 oo g =l M
June 2 e I tlir -
July 12 Wi el 11 Gl s ol . 151
W ket L ) 1 [T Ly
WEoAmE Lk ri I 1] LTa
. Taocdo " et o . bS]
@ooadn ™ [I]] rloy 1,21
June 1KY . alo Bl A e | 1]
June 1a e g, [£1) .42 e b4l
July b 1Ky . App a0 L e [
Tuly 16 HAE - Sepi. £l L do. . kot
Juely 1, "Wl _dee af LAt deo.. L3
Averape 3 WY s : 3
Apro 1y - 2, duly i Ha) i e .47
Alny o July E ~4 L fnll L1 1Al
Aoy G 0oduly T 1.4l tit) Wi 1.5
June | WL Anpe. |2 3 1.0 iy 151
June W B A, 1} 16k A [
Juby 2 &3 Sep. 1k 7l 1L 141
July 15, . O Sen. 20 i (Il 1,40
Aug. LCTR § 7T I il Lo oy

v Extreme drgught preveoted seeond growit on el pdors. .
# Last e seding was nimsde July 20 but ineresng severily f drouphit prevented Lhe Iater seedines

frinn periminmdinge.
3 Smotheria] by wiseds,

4 Srdbow et by vielil interpelnted.

3 A vernpes inelode ondy tiose v

ars a1 witieh o eutiog was neowally made; 1year Bo the ense of the secotul
ing. Thls

eulting frmn he enrtios] seeding; 4 vors Trom second cutunes e the bpest A dites of &

necounis for the sum of Hest gl seecomd on

i averipes being geeier than the amont
s apgaeren diserepatey couli e uvu

vetl for the
1l all #eeond-

respeetive dates in tie total-yiclds colamn. | | 3
cunting viehds wore uvermged Sirivtly ot gteyenr basis, bt e average numler of days sinee firs, cutting
should not b sp handled,



http:1(1-1.1i

EXPERIMEXNTS WITH FORAGE CROPS AT HHAYY, KANS. 43

killed, and the grass had vigor enough to develop sleadily through
cold wet periods.  From July 1, 1913, o1, the surlace soil was too dry
for sced to germinate, and there was some trregulurity of stands from
this cause in the two latest seedings of 1016 and 1017,

The first entting of hay was generatly inude from the first head to
the Iull-bloom stage.  Scedings as Late as July 15 were generally uble
to produce one zuch eutting, The Apeust 1 seedings des eloped
poorly. Second cuttings were obtained in throe seasons (rom e
May 1 to June 15 seedings, bul onlv in the very wet season (1015)
were these cultings of mueh value,  Because "of shortage of soil
moisture, the seeond growth was eenerlly slow tarting and becamo
stunted when 6 Lo 30 inches (ail.

The earlier the seeding the greater the tendeney for (he Sudan
grass to exhaust the soil moisture and suffer o noticenhle loss in the
quality of the first culting.  Later seedings derived muel ad van Gage
from a reserve of mwoisiure usually aceumnlated during their longor
soil-preparation period, but the danger of the immediate surface soil
hecoming too dry at seeding (ime inerepsed after June 15.

No definite optimuns date of seeding was shown {rom Uhese experi-
ments. The optimum 10-day period Tor each season was noted as
Follows: 1013, May 10 (o 20: 1954, Max 20 (0 30: 1615, June 10 to 20;
1970, Mav 28 to June 8; 1917, June 20 (o 300 1015, June | to 10, ¢
was coneluded that there was nothing to he wained by seeding hofore
May 15, but that seeding mizht well be done us soon wfter this date
ns waim weather and o good seed bed were availuble.  1{ was belfor
to wait several weeks H necessary matlier than seed Sudan arass uder
unfavarable soil or elimatic conditions, A with early-maturing
sorghums, (his erop has o wide seeding range, and o falr erop is possiblo
iI' S0 1o 90 days remain before the normal date of {he (i Lilling lrost,
Cold night= usually prevent normal development of the eriss al Hnys,
Kuns., after Septemhbor 23.

It is often desirable (o sced relatively carly in order ta wot the hay
or pasture s soon as possible, but 0 may be noted in table 14 thut
prior (o June 1, seeding 2 weoks earlior permitted cuiting oy 1 week
catlier. It may be desivable, espeelallv for pasture, (o spread (he
seeding over several dates, in order to have new areas in full wrowih
i Angust and September after the earlier seedings have exhausted
their moistore supply. The poarer the plivsical comdition of the 2ol
as, {or example, alter sorehims or Sudan grass, the later o following
crop of Sudan grass should be sown, {for the Tand needs more time to
acquire masiere and vood tltl.

HATE AN METHOLD OF ~EEIYG PO 104y PHOBUCTIOY

Sxperiments wore bowun in 1913 with seeding Sudan regss in elose
drills at four yates, 35, 25, 20, and 15 pounds per aere; seeding In
alternate deill rows 16 tnehes wpart af 10 pounds per acre: also in
2M-inch and J0-ineh eultivated rows af 7 oand 4 pounds per aere,
respectively. Al <eedings were made with o grain drill equipped with
press wheels. The land was prepared intensively, and the seedings
naede al as nearly an oplinwm date as possible.” The aversae dute
was JJune o, bt varied bhetween May 14 aad June 23, Duplicate
so-nere plots were used, exeept that in five seasons the replieations
were pul i ahout 2 weeks apart. The senpe of this experiment was
gradunliy reduced after 16135, us results became fully established,
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The annual ¥iclds from this experiment are shown in table 14,
including avernge vields for the dillerent periods that each method
was tested.  No consistent differenees in vield were obtained aimogg
the noncultivated seedings,  There is more assuranee of a good stand
and freedom Trony weeds 1l every deill row iz sown than if only alfernite
ones are seeded, but the expense Tor sced 12 ereater. The 24-ineh
rows led by 5 te 10 pereent, as compared with either the 20-pound
rate in close drills or the A0-ineh cultivated rows. This dillerence
agrees very closely with results from all sections of the United States.”

Tauvic 1 Hosnus from seafing Swdan gross for by prodoeetion af differcnt ratey
eraeel Voo ddffTorind it of roars, HHEGO2N

ore 3 adds for raTes aned rost b bes <o
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In the eavlier vears of Sudan-gras< culture when seed was unduly
expensive iU appeared wodvizable o ceonomize on seed and to regurd
lorage merely as a <ide line (o the produetion of seed. In sach a exse
the use of enlitvated rows may have been juztitied,  But oow with
send available at reazonable priecs it secms preferable 1o us<e from 15
fo 25 pounds per aere in close deills amd to save the expense ol culti-
vation.  Yields by separate cuttngs have bheen studied, showing
that elose drills ut 20 pouads per acre averaged Tor S vears a vield of
216 tons at the fivst entiing and only 0,76 at the second. The 24-incly
rows vielded 2,03 tons the fiest cutting and 102 Tor the secomd; the
H-ineh rows LSH al the first and 126 ol the second, For the three
methods the pereentages of total yickl in the first cutling were as
follows: Cliose drills 71, 24-ineh rows 654, and Ju0-ineh rows 60 (i 18).
A close=drillod stand that oecupies the land Tully al the outset seems
to exbaust most of the available moi=tore by fhe time ol (he frst
cutting.  The cultivated rows, requiring longer Tor their roots to
oveupy all the space, do not keep ap with the elose drills at first in
volume of srowth and seenr to have enough available moisture feft
aller the first cutfing to start o vicorous new growiti.

IT chreumstanees are nat entirely favorable for seeding, as in using
seed of less than 00 perecend germination v in seeding on poorly pre-

TRINALL, BN L and GETTY, MOF 1 BN elaes asD RELATRE rLaNT=s U5 Depl Agr, Thall $81,
o ppr, s a2
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pared land, the rate should be inereased.  The use of press wheels on
& drill appears important in getting uniform stands. The seed should
hiave a firm but shallow covering about half as deep as that of wheat,
The grain drills nsed In these tests sowed nboul 20 pounds of Sudan
grass peraere when set al the 2-peck rate for wheat.

MIXTURRES WIETH ANNUAL LECEPMES FOR AT PRODBTCTION

Mistures of Sudan grass with cowpeas and also with sovbeans were
tried in close-drilled seedings for hay production at Havs'in 1914 and
1015, Results were entirely negative, for the Sudan’ grass rapidiv
outgrew the fegrmes and smothered them,  The Sudan grass ancd
leguines were drilled st the same Lime in alternate drill rows in e
ratio of 4 pounds of Sudan grass to 40 of legnme seed; also in (he ratio
ol 5 and 30 pounds per aere. The wumber of legame plants per
square foot in the early stands varied from 0.3 up to 5.9. That of
Sudan grass wis alwuys gronter, rnging Tronn (1.0 up to 12,2 planis

FInURE the-Sdin grase. 1 regions of b seiafall this erop e afton anure produesise of bas el sew]
WA Lren i1 Tows s andd caliy el

per =quanre fooi,  Apparently the feeumes are unshle (0 survive in
close-delled Sudan weass inder div-bind conditions regardless ol the
seecling ratio.  The purpose of (his experiment, mmely, to seeure o
torage of higher protein content than Sudan erass alone, ean he
attained i considerable degree by cutting Swdin s it=elf at an
carlier stage of arowil),

SETAGES OF CVITING FUR 1Ay PRODUCTIIN

Experiments relative (o the stage of entting Sudan griss for hay
were condueted for the 5 vears 1015 10 Seedings were made in
close drills at 20 pounds per acre nlan aversee date of Jane 3. Dupli-
vate Jygeaere plots were mowed at eack of Tour staces: (1) Just before
heading: 2y at the (st head: 230 at Tl heads and €0 with (he seod
v the milk stage.  Any second erowth that developed was mowed
alabout the date of the first killing frost or shurtly afterward,  The
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Tanue 1i—Resulls oblained from culting Sadan genss for hay ot difforent sioges
af .imzturu‘q, 1955 -8
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yield and composition of the hay from eacl culting was determined,
the analvtical work being donc by (he then Bureau of Chemistry,
United States Department of Agriculture.  The data ohinined avo
shown in detail in table 15,

Marked increase in yields eencrally rosulted Trom lot ting the Sudan
grass stand an_additional 10 dayvs, (he avernge interval fram the
just-belore-heading to the fivsi-liead slnges,  The dry-matter con-
tent inereased greatly, even though the outward appearanee of Lhe
crop showed but little ehange.  The pereentage of protein was high-
est in the first stage, but the largest amount per acre for the season
was oblained from the second stage.  After the firsi-hend stage, the
chiel incresse is in the earbohyvdrates, The ity becomes rather
stemmy and woody at the seed stage.

Some growers advocate the cutting of Suda n-grass hay whenever
it 1= as (all as the mower wheels (about 3 feet) beeause of convenience
i coring and handling the fine cuality of hay, and the higher annual
tonnage supposed to result from more namerous cuttings.  The ex-
perimental data heve presented indieate that the high-pratein by
from sueh an early cutiing is ohtained at a considerable reduction in
ntnual tonnage.  In a season like 1916, when the growth was eheelond
by drought sl about the first stage of culting and when grasshoppors
were altacking the leaves, the earliost stnge was decidedly the hest.
In the wel season of 1915, when conditions nf the firsi sfage woere
ideal for continued growth. the yield more than doubled during the
1-cay interval from August 3 1o 18, hetween the first and soeond
slages, [t continned to increase from (he second to the third slages,
adding maore than a ton per acre during (he period August 18 to 31,
The hay at (he Tull-head stage, in 1015 and other sensons of Tavors ble
growlh, apprared to be of zood quality and not so diffieult (o handle
a= to offset the higher tonnage.

The conelusions reached were that (1) Sudan erass should nsualiy
be cul Tor hay at (he first-head 1o the nll-hesd stage: 23 carlier
cutting may be justified when the erop is being ehiecked in growil
or when high-protein hay s sought rather (han maxinum tonnage
and food netrients; (33 the erop may be ent sifisfaciorily over o wide
runge of fime, even to the seed stage, but it bhecomes woudy after (he
serdd begins (o forn.

BUDAN HIRASS FOLLOWING VLFALES

Sudan grass has been widely used in Kansus for seeding in ihe
irregular nreas around (he edges of alfalfa felds where stanels of the
[atier erop have beon lost beeause of erasshoppers or other enuses,
It has olso been grown siecessfully on numerous lickls whoere the
entire alfalla stand has deelined and has been plowed up and wliere
new stands of allalfn have been hard to get.  Plots of Sudan CTHEs
were grown at Hlavs in 1927 and 1928 on' o botiom-lind field where
4 2-vear-old stand of alially had become oo thin o leave,  Table
16 compures the yields on alfalfn land with (hose obinined in the
snme seasons alter winter wheat on upland that lisd been in eultivi-
tion about 25 vears. The tests were not stricty comparable as (o
dates of seeding for the twao locutions, hut the data are believed to
represent the possibilities fairly well in cueh case.
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TasLl 10— Yields of Sudea-gress hay on bovom land after alfolfe and on wplnd
aiive winter arheat, 1527 and 1928
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COMPARIADN OF SPDAy Gity=s WITIHE softtan YN[ MILLET FOE LAY PHODUETION

Sudan erass, sorga, and millet compete with eael ather as ol
eraps Tor hay production, aad it is therefore ol inferest to compare
their vields and rates of growth,  The data obtained from normal
dates of seeding are as<eribled in table 17, These dates on the
average were Sudan grass June o, sorgo June 3, and millee June 7,
The crops werr all seeded inelose dvills under comparable soil
conditions.
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Soreo lends deeidodly in tonnage, it i mueh the coursest (g, 19).
This voarseness is not an objection, however, and the hay is excellent,
espeeinlly Tor winteving cattle. To be fed effectively, sorgo hay
recruires 4 profein supplement, sueh ws | pound of cottonsced cike
or % to 4 pounds of allalfa hay daily per head, [0 also leads in the
followineg: Fase i obtaining a wood stand, resistanee to drought and
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insects, and withstanding doetorioration in fiold aud sluck.  Sorgo
requires the longest growing sonson, but this is not an ohjeclion ul
the normal date of seeding: in fact, it is cconomical o seeure the
entire season’s growth in one culimg,

Sudan grass s finer stennned and therefore subject to less waste
in feeding.  When cut relatively carly, ahout the first head slage,
s protein content is suflicien{ so that enltle may be wintered on this
hay alone as successfully as on sorgo by plus the protein supplement,
Sudan-grass hay probably has the wides( range of usefulness among
all kinds of livestock, and the grass excels as » pasture erop,  Objoc-
tions to Sudan grass have boen the high price of seed, lack of resistance
to grasshoppers and ehinely bugs, and the expense of fwo enttings,
In 18 of the 15 vears there was a second entting, which was usnally
very light,

Al things considored, mitlet is the beast valunble erop of the three,
and its continuous decline in acrenze <inee 1885 seoms justitiod,

Freer g B =Catp i ol <0 e ey 4 i Foardy S e wuea cede § oo dlise duatic e 1oy pewlaerion.

Millet makes the lowest vields of the gronp, bt as iv seads< up no
moist ure-consuming seeond growth, dying o~ soon as it s mowed,
H hns the sdvantage of pernnitting e farmer (0 follow the erop with
winter whest. Homust, however, be eut af {he proper time, that is,
before seed has formed, 1t has certain imitations s4 1 feed, ospe-
clally Tor horaes.

Comparisons of Sudan wease, Red Amber sorga, and some variety
of millet seeded about Juiy 1 for hay prodoction were condueted
regulacly for the period 1921 to 1025] inelusive,  The actial dates
ranged frone June 24 1o duly 4, depending on soil conditions, The
seedings were made on land that had been fallowed throoghaonut the
spring months, o very important factor in the suceess of late eateh
erops. Nuelr soil conditions often exist where o row vrop of com op
sorghuis bas fsifed 1o produce o stand or has heen destroyed by
Inseels or storms, Late-prepared land or ficlds on which sinnall grain
has just been harvested are likely o eesult in failires when seeded

ME© M- ot
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about July 1. 1t is necessary to have an abunslant supply of stored
moisture and a good tilth of surface soil, such as are obtained by a
spring {allow.

The results from July 1 seedings are shown in table 18. The plants
reachod » satisfetory hav stage regularly, and 1n some cases the hay
was of better quality Uhan that ehtained from narmal dates of seeding,
The Julv 1 seedings are inclined {o grow off rapidly and ecantinuously
with the minimwm of interreption lrom drought, and they incline
especinlly to production of suceulent lealy fornge. July 1 s about
the Iatest practicnl date for seeding sorgn, but Sudan grass and miilet
may be sown up to July 15 in most seasons.
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The data obiained from normal and late seedings of Sudan grass,
soreo, and millet may be examined from (he standpaint of wte of
erowilt as well as for total mmwunt of hay produeed.  The number
of pounds af air-dry By per acre produred per dov of growing season

ia presented in table 14, foth for the normal and the July 1 dates of
seeding,  The results indieate that Uie seeond eatting af Sudan grass
grew vory slowly as compared with the first, also that the differences

hetwoeen Sudan grass, sorghun, and millet were less ot daily than
on i seastannl basis,
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SEEG PROBCCTIioN

Experimonts with Sudan grass in different widths of rows [or seed
production were vonduetod during the period 191323, The plots
were surface planted with o erain diil! on land mtensively prepared,
often including fall plowing or Fail Hsting in the prepueation,  The
grass was seeded from May 23 (o June 4, exeept in 1915 and 1993
when wet weather delayed the work.  (ood stahds and satisfaciory
vegetative wrowth were genorafly obtatned, but the seed yviplds wore
usually disappointing,  Dronehi in duly mnd Angust was g Imiiiing
faetor in seven sonsons, and wind simttoring the seed heads redneed
vields in ot least 6 vears,  |In fonr seasons, when the erop was injured
m midsenson by drought op hatil, 30 appronched maturity Jate in Sep-
tember when the nights were vold: ripening therefore was very slow,
L neardy all seasons the prolilic tillering of the Sudan grnss, wecom-
patied by a long-continued poriod of heading, resulted in very uneven
matarity,  Less than lalf the seed was ripe enough to cal at any
one fime, sad I harves! was delayed, the carly lieads were psually
subject o severe shattering,  In 19210, the only scason of really
satistuctory resulls, the plots were socded May 21 and harvested
August 180 Drought cheeked verelative growtl after the main
heads cume onl and enconraged them o ma e rapidiy and evenly.
The month also was one of continuonsly fow wind velocity.

The vesults given in table 20 show that yields from 486 to 602
pounds of seed per acre were produced in flie best season, 1921, n
four other seasons the vields rmged from 200 to 400 poonnds,  The
averages, around 200 pennds, see Loo low to be profitable at the prices
now received for seed.
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When the prices of seed were as high as they were prior (o 1913, o
goud profit was realized by most srowors irrespeetive of vields,  The
Stdan-grass <eed industry now serins stabilized nt prices wsnally less
than 3 cents a pound to the grower, aid seod production is therelfore
profitable oaly (o growers who, by reason of Grvored catsditions and
special skill, can produce higls yields at o mininn cost. Sudan-
giass seed growing is now of very Himited interest (o most farmers in
western Kansas wnder dey epland conditions,  Numerons sinall
fields for this purpose are noted in years when the winter-whoeat crop
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has failed and lelt more land than usual for spring crops, but low
prices usually follow these increased ncreages.

Sudan-grass straw left after threshing has considerable foeding
value, bul is so coarse and contains so much ernde {iber that it com-
pares rather unfavorably with hay cut ad or before the heading period,
The quantity of straw to be expected from o seed crop is indicated
by the yield of the total crop in table 21 Thie (otal erop minus Lhe
seed viedd would represent the approximate vield of straw.,

RORGO=SUNAN ass YRS

several natural hvhrids of Red Anber and Sudan geass were grawn
in 1915 and 1916, Hyhrids of these smne twa plants were later re-
coived Trom 11 Willis Bmith under the names Ford sorzo and Super-
sorehum. A Sudan-Freed sorgo hybrid was received from Smith
under the name Kansiritn.  Sudamber and Sudureane were Black
Amber crosses with Sudan grass veecivod in 19149 from M. G Mueller,
Colome, 8.Dak.  These hybrids were intermediate between the sor-
whum and Sudnn grass in yield and conrseness, but inferior to either
in fornge quality and were not promising.

Sudan-sorehim was grown in 1922 under 9.0, 01263 and 1°.C.
11530, also under the name Mammoth Forage, and in 1923 10 was
arown under the name of Sweet Sudan.  In all cazes it stoaled and
hended much like Sudan grass, but is stems Were 8s coarse as thase
of elose-drilled sorghum.

MISCELLANEDUS CGRABS SORGHUMY

Tunis grass (Sorgham rivgalino (3P4 26301, which was grown ul
Tays from 1913 to 1913, is an apnal clozely related o Sudan grass,
11 was introduced into the United States rom Algiers, Algrevia, in
1009, but has never reaclied commereial importance because it
shintters its seed oo quickly, is less Jeafy than Sudan grass, and tllers
less freelv.  Inaddition, (he nwned seed is diffieuit to feed througl o
arain deill. Tunis grass is abont 5 davs earlier and makes o more
vigorous early geowth (han Sudan grass. [t is slightly more re-
sistanl to grasshopper attacks and to the red-spot leal disense.

Severl erosses of Tunis grass and sorge were grown in 1916, but
(hey were not promising enough af Hays to receive more than a
preliminaey test in enltivated raws. Those feated were O 7171 1-3,
TATH A, aned 7476247

At Hays o cultivated row of Tunis grass grew 3 (o4 feet tall, sent
up a few heads, and retained some of s loaves in the very dry grass-
hopper year ol 1913, when most other plants in the nursery were
entive Tailures. A close-dritied plot of one twentieth ol an acre dried
upr with seareely a Tool o growth in the main hody of the plot.

Tuniz grass and Suadan grass were compared o H40-inel rows at
Hays i 1004 and 1915, two rather favorable seasons. The high
vields in 1914 were duein part Lo seeding on fallowed L. Abnormal
wninfall in 1915 was x fuvorable faetor. Two cuttings were nude
vach season antl the average vields woree: Tunis grass 418, Sudan
urass 442 tons per aere of wir-dry hay.

The grass sorghums (ested in 1925 were as follows: Perennial
Sudan, 5.0.1, 36801, fram Hhodesin grew 5 to 8 feet tall, was vourse

U )
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and stemmy and did not suvive tie winter,  Black Sudan grass
(Sorgham versicolor), 3.P.I. 96502, from Rhodesia grow only 3 feot tall
and proved to be a poor forage tvpe, with freely shattering seed,
Blaek Sudan grass, 8.0.]. 61683, from South Alricn grow only 2 feot
Lall, was not promising und was shnilar to S3.P.00 56802, Tabueki
grass (S, verticilliflornm), S.1.1. 61674, from South Alricn grew 6 leet
tall with stems one hall inch or more mn dinmeter, eacdi plant with 12
to 15 tillers lneking in leafiness. 1t did not mature seed at Hays.

MISCELLANEOUS GRASSES

About 50 grasses, including both wnnunls and perenniuls, woere
grown at Hays, vsually in nursery rows, for one or more seasons,
Most of thent are definitely unsuited 1o drv-land! conditions, and none
has been recommended for farm nse. Bromoewrass, apparently as
good as any of these grasses, nstally made o good normal growth 2 to
3 Teet tall in caltivaled rows or hills, but in elose~lritied seedings on
the dry-lind agriculture project it showed up very puorly.

BILOMEGRASS

Bromegrass (Bromus inermis) vecoived the maost thorough test of
the perennial grasses uf Hays, A generl field of 10 acres, purtly on
hottom lund and partly on upland, was suecessfuily seoded (o brome-
grass about 1902, and was promising during a fow wet years early In
15 growth, bot it produced very ditte growth later on beeauso of
drought and diminishing stands.” The last of This grass was plowoed
ap i 1913, and no other seedings of it on o field seale have heon
nltempied,

The maost extensive plot tests of bromegrass ot MHavs have beon
conducied in rotalion no. 141 on (he dey-lind agriculture project,
which was begun in 1906 and is s(il] continued.  This is a G-yony
rolation of {1} oals, (2) corn, 131 winter whes G and (4 GY bromegrass,
The bromegrass is seedod in early spring at sowing time for onls on
Inll-plowed wheat stubble, s usually drilled at 10 to 25 pounds to
the nere, but often fails to produce a stand. 1o L years out of 29,
190627, satisfactory stand was not seenred during the first season
that the plot was doe (o he in hramegrass.  In G vears g stand hind
not heen established the seeom! year, and in fwo eases 2 plol went
through the full S=vear period without the establisiunent of g stand,
L requires 1 (o 3 clippings (e first season Lo keep down words, ¢
also requires several applications of poison fo prevent grasshoppor
duntage, and even il a stand is seeured (here is no relurn the first year,
Growth sullicient (o harvest for hay was not obtained from second- or
third-year stands in the first 10 years of this test, Hay vields wors
oblained in 1906, 1010 22, and 1425 27, During these 8 vears the
vields varied from 0.97 10 1,10 tons sinually, with an S-vear average
ol 6.59 ton peracre. There is not mueh ehahes ol suflicient growll Lo
ent for hay after the third venr. An attempt to autintain a permanen|
stand of bromegrass aronnd he laboratory was eveniually given up in
Tavor of biffalo grass.

Bromegrass is one of the earlieat grasses Lo starl growth in the spring,
and an established stand would Tornish a few weeks of excellent early
pasturaee; this possibility, however, does not warmni atlempts to
arow the crop. While bromegrss i fairly drovght-resistant, it
sulfers too mueh Trom heat ot Mavs. 11 haos heen grown by fnrmers
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with success farther northeast in Kansas, nolably in Washington
County.

Bromegrass was grown suecessfully in hills and cultivated nursery
rows at Havs, along with other niscellancous grasses, for several
vears, but from an econoiic standpoint it is « filore under fiekd
conditions,

JONNSON GRASS

Johnson grass (Sorghum halepense var, aridiformis), S.P.1. 34704,
wns grown in a single row (est in 1913, but whoen the field was fall
listed none survived the winter, Seeded again in another row in
1014, it survived one winter when andisturbed by tillage, hut died
out the seeond winter following deep plowing in December, Jolson
urass was inferior (o Sudan grassin forage guality and vield,  While
Johnson grass, beenuse of Ms creeping rootstoek habit, is a serions
perenninl weed poest in the South, it apparently can be controlled
ensily in the latitude of Lays by fall powing,

PLNDI

FPundi (Pigitaria erilis) i an annual and a elese relalive of erub-
gruss. 1L was introdueed from Afrien, where i ix said to have heen
tuttivated considerably by the natives as a graim ¢1op. Preliminary
{osts of 1t at MeNeill, Miss,, and Labbock, Tex., m 1920 indieated
much promise for it as hay and perhaps as pasture, beowas then
urown at Haysin 1921 and 1923, hoth in close deills and in cultivated
30-nch row plots of one twenficth of an aepe eacht, T was seeded
vathor shallow, with @ grain drill, on well-preparved land nnd with
fyvornble conditions prevailing,  The seeding dites were Mav 20
and June 7 for the respective vears, and i each cuse the grass required
2 o 3 weeks to come up.  Meanwhile, pigweeds came up, which
would have smothered the fundi exeepl for elipping i 1921 and hane
weeding in 1922, The geass reached 2 height of wbout 8 inches in
hoth scasons, while sorgos, Sudan wpass, and millel were making
excellent vields under the same conditions, Fundi would not even
have made good pasture al Tlays, for the plants were shallow routed
and would ave been pulled up or Gramped out easily,

HYBGIARS

Plot tosts of the following vyegrasses (Lolium sp.) wore attempted
in 1024: .0 2361, ltadian rvegrass; 1.0 23862, porenninl rvegrass;
F.C. 2379, Westerwald ryograss; F.O. 2383, Winnnorn rvegiass; and
1.0 2425, Tystolte Danwh ryegrass,  Uneven stands were ohtained,
and the grasses suffered [rom droughi and weed competition, pro-
duced very little, and did not survive the dryv winter.  Square-rod
plots of these ryegrnsses secded i 1925 were equally poor. Similar
Jund, however, produced from 2 to 3 tons of Sudun grass per acre.

NURSERY HXPERIDENTS

Attempts Lo estabhish o nursery in 1913, principally of Bromux and
Agrepyron sclections, were unstieeessiul, due to inseets and severe
drowght. o 1914, nursery rows of the following were established:
Agrapyron elongatum, S.17.1. 250845 A intermedivm, 5.P.1 25085,
oA fenerum, S.P.1 23204, Lgrostis albe, S0 25638 and 34887,
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Bromus inermis, F.C. 468, 469, 473, 481, 492, nmd 1441; FEhpnus
sibiricus, F.C. 6903 and S.P.1. 24470;: Loltum Halicwm, 8.P.1. 34277 ;
L. perenne, 3.P.1. 3427S: Phleam prafense, S, P.1. 20492; Festuea sp.,
S.P.T. 32387, Sceded May 11, in cultivated rows 9 fect apurt, all of
these minde 8 to 10 inches of growth in 1914, which was @ nornal
season,  Loliwm itaficum and L. perenne did not survive the winler,
The others made a remarkuble growth (30 to 30 inches) in the very
wet season of 1915 The Bromus selections varied as (o ercefness
and spreading habit, showing the possibilities and the need for selec-
tion work., Bromegrass was rated first in the above collection of
grasses, both as o hay and a pasture possibility. /1. tenerum wis
rated second as n pasture prospect, i, elongatum and .. intermedium
were heavy-vielding hav (vpes. Timothy and rediop made 3 growth
similar o that made by the grasses in the ecastern United States.
Sueh resalts, of course, far oxeoed any possibilities the grisses wounld
have under normal ficld conditions.

The following grasses were established in the nursery by setting out
rooted plants in the springs of 1926 and 1997, This is a2 much more
satisfnetory method than altempling to start a nursery direct from
the seed, especinlly if the seed s of Tow germination nnd the land fou
with weeds.

Acluropus Uttoralis, 8.P.T, 1338, Festuea oefua suleaty, S.P.1, 57517,

Agropogun strigosum, 8.P.1, 66341, Heternpogan contartus, 7.0, 044615,

Agrapyron repens, 5.1, 58806, Rovferio ertsteln, 7.C, 040626,

Agropyeem citiare, 5P 64765, Nuseller sp,, 7.0 (14682,

Jmpelodesma bicotor, P10, 80310, Pawicum repens, RSP0, 531158,

sbrandineitn villuso, T.C. 04141, o ansiretis, 3,90, 360140,

Brachypodivm japonicem, S.P.1.59353.  Poo spy S A3 1017

Bramus erecius, RSP0 68068 {rom Sorghasteim s, B.0. 05048,

seed). Sporabulus sp., 820 G877,

Bromus sp., S.PLL 640014, Stipa pubeseens, 5.1, 56569,

Calnmagrastis epigejos, S.P.0. 57279, Stipa papposa, F.C. 03040,

Calamagrostis sp., 8.1 68408, Stipa sp., 10.C 83074,

Eragrosiis fascieularis, 3P|, 54404, Tresefum carpaticum, 8.P.1, 59700,

Festuea fuierrupta, 3.0, 03281, Aoysio fuponice, S.P 1. 200165,

Two ageressive, rapidly spreading geasses, Llgropyron repens and
Calwmagrostis epigejos, have attineted favorable witention as pasture
possibilities.  Work with these and severa] of {he next most promising
ivpes has been continued at Haxs under varied conditions. . The col-
leetion as a whole, astde from the two inst mentioned, has heen disap-
pointing,  The following were annwals, wder Havs conditions, and
of no particular inferest:

Arnadiacite rittosa, it ropugeit comtartus, Nusclia sp., SHpn pappasa, Sor-
ghastena sp., Panfewm i, P Sl Fragrostis fuseicularis, St sp, Sporobolus
s, Stiga puliespeas, Ampeledesnen bicolor, and Bromus s ]

Festuee Tnlervupta, Kederiv erestola, Brachypodinm jupouivam, Py wstradis,
and Festuew orine suleabs were wiry, seaniyv-leafed bhneh grasses, cloluropos
liltaratis Wi 1998y and Zoysin jupowiva sonde only w anal) growtls,

Five others are of some promise as loilows: Sirpi sp., F.CL 03074,
cotnpeting with hromegrass as ¢ hay gragss; Agropyron eitiare, S.P.J.
04765, and o1 strigosin, 8.P.1. 66341, vigorons, ereet, and apparently
pitlstable pasture or hay tvpes during early spring, hut nonspreading
m habit; Bromns erectus, 3.4 68066, o flaf-growing pubeseont-
leafed bromnegrass, possinly o pasture (ype, but likely wferior to
regular Bl fnermis: Colamagrostes sp., 8.0.1. 68108, an line-stemmed
vigorots {ype with abundant tender leaves, best quality in the whole
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collection, bul its uselulness is doubtful on accoint ol its nonaggressive
hahif.

The problem of seeuring a perenninl grass suitable for sceding for
hay or pasture under dry-land conditions has been of much inferest
avor since the native sod was extensively broken up. While it has
been solved to some oxtent in the northern hisif of the Great Plains,
{he demand is still unsatisfied in the Hayvs seetion, and it ix doubtul if
any of the foregoing prasses will withstand suecesslully the adversities
of ‘general field and pusture use.  In the opinion of the writer, it is
more practicable to get land baek into pasture in this seetion through
the use of sweelelover than through the use of tame grasses.  Inter-
esling possibilities exist, however, in veestablishing bulTalo-grass soil
alone or in combinntion with sweetelover, and these possibilitics are
now heing investgated at Hays

MILLET
NUHKERY EXPRERIMENTS

Nursery work with millet ineluded the testing of (1319 selections
received Trom Akron, Colo,, when the Hays project was establishel,
and (2} introductions fromn foreign countries. A totul of 127 lots
were grown one or more seasons,” and detailed notes were ineluded in
the annual reports with respeet o the more mportant vecelalive
and head charnelers.  The results are negative from the standpoint
of developing miproved varieties, hut will be diseussed ot suflicient
length to show {he results obtained.  Millet breeding appears Lo
offer very little promise as compared with the hreeding ol other Tor-
age erops, beenuse of the dleclining importance of millet and the
uniformiy’ poor forrge quality of most of the intreductions,

The 1913 millet nursers was destroyed by deought when the plants
wore o lew inehes tall, hut in other years they had opportunity to
make normal development.  Tn 1914, Goldmine millet seloetions F.O
GO0 and 6913 were notod s superior in lealiness (o the other lots
from Akron, Colo.  From 1 to 4 seleefions euch of the variclies
Proso, Kuresk, Goldmine, Hungarian, Siberian, Jupanese, and Com-
mon were meluded in the Akron colleetion. These tests indiented
tiie possibility ol some improvement in the vrdinary vardeties by
solection, i the millet erop was considered of suflicient intportanee ta
warrant several vewrs of detailed hend-to-row work.

Phere was 1 wide variation among the intraduetions tested, but
nearly all were more or less coarse stemmed, aund many were deficient
in leafiness.  Those of sulflicient leafiness (o attrael Tavorable atten-
lion were often Tnte maturing and suflered more from dronght than
the earlier sorts.  The mtreduetions eane kugely front Manehuria,
Siberia, and other seciions of China and Russia, but a few were
veceived Trom seatteped points in Asin, Fuorope, and Afrvica. Tlie
millets of the world have heen rather thoroughly studied, and appar-
ently they are less developed as Torage (han us sred erops.

e fobtow e Jots were fested and deniled noles may e fotrewd ann Ol ngublishes] repaimis fue '

years imdicateh on file b 1be Division of Forage Crapes ned Disrses
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VAREIETY TESTS

Eight varieties of millet were included for 5 vears or more in du-
plicate 'p-nere plots for bay production duving the period from 19014
to 1928, Beed yields were talen from the same plots from 1820 {4
1925, The land was thoronghly prepared tioughont the spring
and the average date of seeding was June 7. The vields obtained
together with avernges of (lie height= and of the leneths of season,
are given in table 2).

Rursk and Siberinn are two orange-seeded (yvpes noted for early
maturi(y.  Like common millet. they produee dependable gl et
forage vields and relatively hivh seed yvields under dev<lind conditions.
Hungarian and Goldmine, while differing in seed volor, appest prae-
Heally equal in forage amd seed-produetion habits, and ntermedinte
i vields and mnturity nmong the varietior here diseussed. White
Wonder and 3P0 56308 ave very mael alike, coarser, tallor, and

Frel B2 XL -Ciores o inillet prcbt Whete W oo Loy o500 Bipt e,
pre Boep Bot v s P faernac

later than the first five pamed. The seeds are lreer, rongher, and
mare nearly round than the other millets grovn. The plapts have a
longer, heavier head than most millets and lodge more eeadily.
They are (vo stemmy in propartion to {oliage (o rank hich as forsige
crops (e, 2000 Germaon s also eonrse, bat 1t s mneh loatier and s
the best millet Tor more Tosmidd conditions,  Beeanse it i« biehing in
earhiness and drought re<istanee, i is not well adapied ta the clinatic
cotudilions at Tlays i miosl <tnsoiis.

Siberian, Conunon, Hunesedan, ad Germnn are wel-hnown com-
mervinl varicties.  Sihertan or o sclected ~train known s Karsh are
favorttes i extrome westert Nansas, Comnon is also gronn n that
seetion to some extent, The heads of Gernan and Coininen aee el
different in shape, but the seed< of hatll are et vellow, and if i~
very diffieult to distinguish the seed of one variels from thal of the
ather,
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ALFALFA
ESTABLISIHING ALFALFA ON BOTTOM LAND

Alfalla in western Kansas s Inrgely prodneed on botiond lnnda nnd
iz wenerally valiued more highly than any other erop that ean be grown
on such land, T sneeess has depended largely on the ability of the
long taproots v penctrde to gronnd waler al 10 1o 30 feet.  During
the period of rapid expansion in aereage {from 8480 (o 1970, no par-
ticular dillieulty was encountered in establishing o stand. Then
followed two of the most severe droughts tn the history of this seetion
(1411 and 19137 which, together with a heavy grasshopperinlestation,
destroyed many allallfu fields.  In the efforts to start alfully ngain,
complamts arose even from the most experienced growers that new
slands conld not be obtained, especially on former allfalla fiekls,
Sinee that tme the alfallu sereage in the 46 western conntios ol

e pe 2l - & Ak car-chb=pamed wbalFif s - losc b gt Sy stand Fifeetioe medbods ofestabilish-
sz ] staned. an el Bebds are dwatss siediel.

Wansas has deelined steadily sl in 1926 00 was less than hall (hat
of 14110,

Other factors contribunting (o the deeline haeve been the intense
interest in wheat produetion Trom 144 Lo 1920 and eareless irentinent,
of the allalla fields in the malier ol eatting and |,\|atu1mtr

With the Founding of the Fort Hays Ih.lm ft Stntion i 1002, alfails
al onee assumed an dmportant place in the general hotton-lind
lields of the station alonz Big Creek, and eventually oeeupied more
than 300 weres. About hall was seeded hefore 1910, though ane lield
of more than 100 geres was not sown untl May 14140 Several smadler
areas were pul in about that {ime, and others as late ws April 1919,
From 1920 1o 1028, alialfa seedings an the station were lrl-,nfhutnt
{o mdieate whether ooy new dllll(l!f!\ i geiting stands had arisen.
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Meanwhile the older fitsds of the station began to (hin ent eapidiy
and by 1928 some of them had been plowed up and the others. inelud-
ing the 1905 and 1019 seedings, were Riiling,

Asonresult of this situation and of the growing convietion among
farmers and seientifie workers (hat the reestallishiment of stands of
affadla required detailed investicntion, o new projeet was kaid vut for
this purpose at the Hays station, A\ thin, geassy, 1S=vear-ald field,
where the water table stood al o depth of 20 (o 24 feel, ample lfor
S0 plots of one fenth of anoacee cach, and where the alfndln was
formerly exeellont, was ulilized Tor this test «fig, 219,

Beginning in 1920, enough land was plowed up each sprine to secd
10 plots yearhy Trong 1925 to 1032, tnelus=ive,

The 10 treatments intersening hetween the plawing up of the ol
alfuifi and reseeding were planned s follows:

1o Suclan gwrmss 2 vears,
Badun gease 1oy fnllow 1 ovear,
IKafie 1 venr; fallow | ovenr
Carn 2 years,
Fallow 1 sear; Sulnn eeass 1 oyene.
Fallow 1 yenry Lafir ! .
Fallow 1 sesrs stmadl miaie | vear.
Fullow 2 vears,

G Falinw § ovear,

10, Nacinteryening Treatnnent

The Sodan rrass and small eraine were sown in elose deills and (he
corn and kativin A0-ineh rows. The first sories ol 10 plots was seeded
on April 28, 1025 1o Ransus Common alfalf ot the mate of I8 pounds
to the aere, The season was npesially well and i spite of severe
weed infestation Tnir stands were obtained Teomneall Greatments exeept
no. 10, althoneh the abundanee of weeds necessitated resecding nos,
1and 7 oon June 4,

On July 30, 1025, Big Creel rose and Hooded (his lield from 1t 2
Teel deep, the water draining off within 24 howrs. A= xo0n us the land
was dry enough, iz o plois of the seeond serios, nos 12,18, 17, 15, 19,
were seededa to alfalfa on Aeust 6, instead of waitine antil 1920,
fxeelent stamds Trom (his seeding went buto the winter with a weowth
of 6 to N inches.

Practically all of the sueeessful seedings of wifafln recorded on the
[ays station from 1802 to 1028 were poede within the pertod Trom
April 15 ta May 15, bui about once in 3 vears good stands nuey he
obtained from seedines inade in August, preferably enrly in the
month, and shordy after a good rain, I Angust seeding’ is to be
attempted west ol the line where alfalfa is a profitable upland
crop. the land shonld be simamuer-lallowed and the seedling plants
srotecied Trnn grasshappers,

ESTARLISHING ALFALFA ON I'IPLAND

Sipee 1906, wnlln s been seeded ol Hays eael yoar on one or
more plols in rotation no. 142 of the Division of Drey Land Agriculture,
This Is a G-yewr rotation, conzisting of alfalfa 3 yvears, outs | your,
corn boyear, and winler wheat 1 vear. The allalfa seedings have
been made on fall-plowed wheat stubble on a well-prepared seed bed
which was nsinlly packed twice belore seeding, Seedings have usunlly
been made in April and in ease of Tailure (nsecure a satisfactory stand
Iave been reseeded o Few weeks boer, and if this failed Tar(her -
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templs (o gel u stand were made in the fall. The land aecupled by
this rotation is same of the highest and best deained on the projeet,
andl s therefore typieal of adverse rather than fvorable upland
loeations.

The resnlts as to stands and vields obGined are presented in table
220 Astand as tabulated herve fndieates that the alfalfa lived through
the firsl seazon,  Nimerous enses are classed s {ailures where o
sofigfactory nymber of plants eame ap bt died within a fow aonths
heennse of weeds, inseels, or slverse elimatie factors,  From 1006 to
1913 the results were mostly nognin e, but from 1904 on improvement
wis shown, due 1o g maore favorable evele of <easons and {0 aceuni-
lnted experience. Mare or fess salisletory stinds were obtained in
ordinary vears, but onlv in very wet sensons sueh u- 1S, 1920, 14927,
and 1928 did the hay yields excoed a ton (o the nere,

TanLe 220 Isulis as o sioriods osbabdichod and qic i obitasfo ot $oomn fl{i‘il{f‘” ~ii el
wb gl e 0s
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Muany upland Faens having arens Iow cnoneh (o heuelit Tram the
rin-ofl water rom adjaeent Tand maye crow alfalls suecessfully, hut
such Nivored aress usnally may he utilized more profitably for (he
production of sorehunes, Sudan crass, and perhaps other erops.

GIROWING ALPALFA IN CLLTIVATED ROWS

Sever ansoecessful attempts were nmde (o establish alfalfa In cul-
tivated rows on the lays station during 1807212, Aevienltural
authorities of that time haped that the row inethod of allalf culiure
would exfend the erop’= uselulness throughout dev-faring sections,
hut the dilliculties in eetting stands immedintely beeame apparent.
Woeed competition has been the leading canse of Tailure, hut dronght,
torrential raing, soil blowing, sl geasshopper attavks also have been
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fuctors.  ‘The seven alttempts were made as follows: Seplember 28,
FOO7: April 27, 1008; September 7, 1808; June 17, 1000; May 17, 1910,
September 1, 19115 and sometime in April 10912,

When the cooperative experimentyl work with, the Division of
Forage Crops and Diseases began in 1913, more delatied work with
row allalfa was outlined.  Seedings made on Apeil 14 and 13, 1913,
were destroyed Dy rain and hail on My 2. A« s0on a3 drey enough,
the land was enltivated lightly and harrowed on XMax 7, then resceded
on Muay 8 and 9, 1913, Exeellent stands were abtained, but weeds,
grasshoppers, and drovnghit would have ruined them had ool an
exeessive amount of effort been devoted (o hand weedinge and gruss-
hopper poisoning.  The aifabfa sterws were baee of leaves durine the
Inte sununer, but they rematned green, and the plants revived promplt-
Iy Tollowing the September s, These stands were siceesshully
maingained untl the dey winter of 1016-17, when o noticeable (hin-
ning took place,  The remaining plants ceeapied the laed iy well,
however, for severnl vears more until the dey winter of 1922.03
hrought o second sharp deeline in <tands. Three of the faur repliea-
tions in this experiment were plowed up ut the elose of 1923, amwd thoe
fonrth ot the elose of 1927,

The experiments inelnded coltivated rows 24, 30, 36, and 42 inches
apart asx compared with 12- and B-ineh drills. Foor replications of
the 12- (o 42-ineh rows were seeded in dpenere plots, with G-ineh
drills oceupying cvery thivd plot as o ehieck,  The 42-neh rows in-
cluded hoth single and double rows, the lacter consisting of two rows
Ginehes apart, with 30 inches intervening for cultivation.

Al plots were =own with o wheat drill, by stopping up sueh hioles
ns necessary. Bran was mixed with (he alfalln seed to reduce the
seeding rate. With a mixture of 2 parts of hran and 1 ol alfalla by
bulk, and swith the deill set 1o =ow 2% peeles of whend per aere, the
seeding rafe Tor alfalln was 12 pounds per aere, witl afl holes in use.
The amount sown 1o the row remained consinnd, the rte, for example,
in At-inch rows bheing only 2 pounds to the aere.

Cultivations were given only at <uch depths and fregueney as
neeessary fo conirel weeds. Al plots were often cultivared length-
wise just as weeds started i the spring, using an allalla renovafor of
the hoe-drill type. The 29- to 42-ineh rows were cnltivated asually
three or Tour times o season, using sweeps or small shovels. Woed
conbrol was nat diflicalt after Che first yvear, hut, i neglected, the
vaeant sprees were quiekly oceupied by Russian-thistles or foxiail,

Grasshopper poison had to be applied every year exeepl ane o
protect the crop. The applications varied Trom 1 or 2 fo 6 ar 8 »
season, thus ineonreing additional expense,

The alialia produced o st cutting regularly in June, a second
cutting in hadl of the vears, and w thivd ane in 1915, After 1915 ihe
allalfz made good growth when current raiofall was plentifol, but very
little during ey periods as the oots were unable to reach ground
water. “The plants vsually showed considerable bloom by Joane 1
and reached Tull Bloom between June 5 and 100 The lirst cuttings
were imade between June 7 oand June 27, 1he average date heing June
15, The {ivst caltings were often delayed o week or two beyond the
intended time beeause of rain and the demands ol other work,

D 1916 and 1922, with Gimely rainfall, the alfaliz produced a good
second cutting, after which, on account of drought, it made very
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little recovery,  During cach of these dey nutumns it suffered losses
of about one third of the remaining stand, By contrast, the second
growtliin 1818 and in 1921, aliost enough lor a light eniting, was nol
harvested, and thongh the winters were medium drv, no noticeabie
fosses of stands occurred.

The nlfalta in cultivated rows was diffienlt to mow, as the erowns
were high und many stems tended o recline. Extia enards of the
Lype nsed Tor pea vines were often used on the mower with Tair resulls,
The wider the row interval, the greater was the difliculty in harvesting,
The cultivaied rows produced somewhat comsser hay than the close-
drilled seedings, and the hay was sometimes dosty.” These two fac-
tors were not serious, however, for upland alfnlfa in {his section is
never very rank and coarse, and the hay enthers Httle dust if eulti-
ated only in the carly spring or just after o curting.

The original plan in this row experimoent was (0 nse fwo replien-
tions primarily Tor seed production, but this iden was given up on
account o unlavorable climntic conditions and inseet dmnage.
Information on the seed problem was wained mostly from 10 years of
observation of an additional acre bloek of 36-ineh rows, rather than
from these plots. The wet and dry periods seldom oceur at the
proper Gme to produec o first-class crop of alfalin seed, and, further-
more, it 1= very diflieult to prevent grasshopper injury during the
lnte Boem and early maturity,

Yanne 28,- Date: of ewtting and yiclds of alfolfu hay growe on i plareds rn rai widths
af it 2 inches, I81] 2

Sere sl af Bad fotie B Fevw w0 b fialied

Date of entting v Li '
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In table 28 the datn on bay production for 1911 23 are busod on the
averages for four replications and Trom 1924 27 on the one remain-
ing replication,  The t-ineh rheek plots for the (wo periods consisted
of 10 and 4 vears, respectively.

Very little difference in vields is shown among the different row
widths for any year or in the H-vear a vernges, 1 appears thal the
vield is dependent on the total moistire availabile, lrrespective of the
distribution of the plants within the limits tested.  In this seelion
the close-drilled method seems preferable on necount of aaitadily of hay
and economy in management,
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ftois evideatl that all methods were anprofilable o most seasons,
for i onty 4 vednrs did the vields amonnt to a= muoeh as o ton per aere,
For those 4 vears, 1011, 1915, 1920, and 1022, the averages for diflor-
ent method= ranged Teom L3 fo 161 lons per acee, In the sme
s Sudan g elose=drilled ot the ate of 20 pounds per acre aver-
awed 3,685 tons peracee. For the 10 poorest years the averge alfalfy
vields were 0,52 (o 0,81 ton and tlmt of Sudan grass 2,26 tons per aere,

Allabla wars tested i enliivated rows for severs] vears prior to 1018,
by seven of the best Barmersin westorn Kansa~,  Fonrof these faemoers
were Joeated in Gove Coundy, and one each in Chevenne, Wallaee,
and Stanton Counties,  The weiter observed the resndis from time 1o
time and noted that all obtained cood stids fn rows 30 to 42 inchos
apart. They were geneeally well pleased with their resalts fn 1014
and 1015, bat in the 3 followine years vields were low and Russinn-
thistles either erow ded the alfalln aut or eaosed tiore trouble than the
alfalfa <pemed worth, The only wronver of the 7 who s known 1o
linve continued wrowing alfalin in mow s seeded 20 aeves in 22-ineh rows
o recently broken peaivie upland in woestern Gove County in 1023
and 1925 and ohrained renlts satisfaetory o hin by irdeating lh{‘
alfalla from a laese windpill, o vots buger vield< fom g broadens
piot also watered Prane the mill bhut find~ the row method hetier i'n:'
!iw even distribvition of the water, Very elost altontien is given {o
Leeping the middles elean, also to destroying pabbits whieh, if Jeft
aneheched o winter, would ~oon de-tpoy the alfalls,

EEFECT 0N STANDS AND VETALEDY OF ALEALIY REMUNING UNCET GIUIRING 1A K-
VN TR FOR SEED

Part ol a b-aere hottom-lnnd field of allafli seeded in Nay 1011
wis el ln“ eypertneii- 1o (Il’il rrne the eilvet on the alfally plants
of allowing dhem o mntare seed and of Jeavine the Tiekds entirely an-
el for as lobr as 3 vearss The following <ehedule of cattings wys
carriod ot ondipheate plos~of three-foetieths of nnaere Jor the 3-veur
period 1085 170 obe Hay oscdi sears 20 eul for seed st vear, hay
seeorl year, seed ihird yveais 3 cut Tar hax Gest voar, <eed seeond
soear, seod thivd year: (1 mo eatting it year, thon ot for sped 2
vears1iatno cuitine ontit end of thivd <enson, Plots eud Tor hay only
wore fsed as eheehs tnoevers thied phs and wore barvested thiree fimes
LS, Cwiee B FOI6, s Tone thges dnc 1917, Phose beine lelt for
soed wore ol fuiee i 105, onee i 1005, and twiee in 1917, The
enttings for hay sere made s nearly as pos<ible at the one thivd bloom
stage: those for seed ~tomd il ~eed had Tormed, thonglh not neees-
sarily matnred.

The growth on the Tour p!uh nihaey ested iy 10105 was so logvy that
the stand was thinped, proly ably due to smothering theough the win-
ter, recovering <lowly in the ~prine o 1916, Phe Joss was estimatoed
at one third, thonel cnouzh plani< remained (o he considered a s tis-
fnetory wi: and. Fhe fwo plois lelt uoewt 33 seasans were not injueed
pacticalary by the dend cpeetation, exeept that this attraeted aunier-
ous fleld miee to winter there and (o do noticeable but not serious
injury o the alfalfa, A the elose of 1917 al} plots were cleared off
with ihe intention of eatfine them recularly for hay and 1o thos moeas-
ure the effect of e previous trogbiments on the vitality of the pl s,

The season of 1918 was relatively dev, and Tor the first thine in this
experiment the growth was exeecdingly spotted, with no apparent
refation to previews trestinents, nor sndformity within any one plot.
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The average vields of hay, in tons per sere, for 1S Tollowing the five
treatinents outlined were as Tollows: (1) 3.2¢: () 24 {3) 3.0,
() 28, and (3) 3.80.  Theso differences wore whally without signif-
ieanee, but ohservations made during the experiment indiented that
slowing the crop to stand bevond the hay stage appeared neitber Lo
have injured por stimulated the vitality of the plant= st any time.

CULTIVATION OF CLOSE-DULLEDR ALFALFA ON HYTTOM LAND

Cidtivation of some <ort had offon been given to genera) fiekls of
alfalla of various ages and stands on botlom land ot (he [y stution
during 1 period of several vears ended in 1913, A limited smount
of experimental plol work with different types of machines had also
heen carried on prior to this date, but he resalts did nol wareant
recammending aay of the eultivation wethods 1red, Amone the
niehines used were the ordinary disk, the spike disk, o spring-toot
barrow, and u patented venovator with hoedrill tvpe of teeth,

When cooperative work was beaun with, fornge crops in 1913, Tur-
ther work on this subjeet was outlined. For (his pirpose g teld of 4
arres was seeded (o commaon alfalfa in May 1914, and « sroond sfarsd
was oblatned,  Cultivation treatments wore given for the 4 vears
1915 18 on duplicate three-forticths-aere plofs,  On necount of 1he
laek of soil uniformity apparent in the resal (s obtained Trom 19016 1R,
and al=o boeause of the lack of response, Tavorable or otherwise, (o
the treatments, the experiment was then dieontinued,  The tillage
methods employed wd the vields obtained ave shown in table 24,

Taniw 240 Yields of hay from cose deitlid alfulfe_ v hattom land wwdee iffeeent
Juvans of coltiration, F9i5 is

Yo vneleds e
Culinral road tment .
b AT i1 IH Iy N Yyergup

Na eyl o coloek,

FHetghade cdiBed g Beros el i earls s

Sanghe dlished uel harresed geoeads ST

sanebe bl deoarly -pasne el abter moelose e

Saple disked onty im ey sz

e atur i feaesedeald Ty P fotpnyedod <l o1 1peed mearks
=prane el alsee ook et

S e AL e b e, wed ok an ek LTI

Spiep-temn bobueeew v 12 e ootk o PARSY ferime

SNCE-OA R brrew itk 2t conelt Bal Lol e early
~prisey T

T a relatively new thick stand Tike thiz, with no weed op apins
problem involved, it is not surprising that eultivation had little offoet
on vields.  Disking seemed to thin the stands (o a lmited bl not
Infurions extent,  The other forms of cultivation had no appreeinble
efleet on the planix.

From the experience with oldor stands previows to 1914 and with
g new stand Trom 19135 (e BS, B was coneluded that cullivation of
close=tdrilled or brondeast stnnds of alfalfa was nol profitabie,  The
hest field of atfaly vel grown o the station, WK seres seoded in
IR, never peceived cultivation, but remained 1n firsi-cinss condition
until 1927 25, When alfslfn becomoes wrassy, ib may appear Lo be
helped by eultivation, but generally it inight as well be plowed up.

i3 ol TS
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YARIETY TEBTS

Sevoral commniereial fots of alfalla were compared in duplicate
onc-tenth aere plots on upland, using Kansasqrrown seed of Com-
mon slfalfa as o cheek,  One experiment was conducted in 36-nch
rows, and another in close drills. About 175 =nll lots, ineluding
Jmpmt wions from nny alfalla-growing sections of the \\m'ltl, wore
algo grown in narsery rows for soveral years,

The results of this work were neaative from the standpoint of
finding n variety Hll|)l‘I]HI’ to the Kansas Common allfalfa,  Several
commercinl varielies noted Tor winter hardiness, sueh as Grimin,
Canadian varieented, Baltie, and regional strains of Cammon from
northiern |"llilll(1(“- or high altitudes, were ¢lose rivals of Kunsas
Cemmon in vields, but showed no greater longevity or other gualities
Lo warrant paving (he higher prices nsually ashed in this area for the
seed,

TESTS 1N Sh-05%0 010 To b~

This experiment was sown on May 0, 113, at 2 pounds per acre
on  well-drined ares adjoining (he width-ol-row test and wis
subjeet to the same erly diffieultios with weeds, diought, and grass-
hoppers.  “The vields of Kansas Commoen alfalfa were G itken Trony the
width-of-row experiment.  These varietios differed comparatively
little in vields,  Sueh ditferences as occurved seemed more Irgely
due to inequalities of stand than o varietal eharcteristios,  Noticee-
abte losses of stand oeeureed ioall varieties foliowing the de yowinlers
ol 1016 17 and 1022 23 bt the erow ns of the surviving planis spread
out gradually and still m'!'11|1ll'f] (he vows res~onably well 2t (he (e
the v\pmnm'ni was Howed vpoin Deecnaher 12, Yield data ave
shown in table 25,

Tanl WS LR T T I YR YR -rf.-.:!_r-: s b wphupd an einels o
[T I

R

Wb vkl mFiiay e

| (RTINS 1 1.k [RTHITEEN Threatt, Iirhae
et baenis. | ollazeLat, ¥ [ o,

= =0 Lol

Al 1 200 ti

Lver e
Th=T= 1% UL~ DRI~

Seven varietios weree Included inothe close-drilled variety (ests of
alfalfn seeded May 11, 1015, While this (est was loetted in the same
upland field ax the row trinls, most of the land was a ittle Jower,
especially at the north end of each =eries. The elose=drilled experi-
ment started out under very Tavorable soil conditions, 1 wet season
following a yeur of (allow on ane rephication and of partiat fzllow on
the ether. The plots were drifled at 13 pouncds per stere in rows
4 inches apart, using  resedar alfalfa deill. Exeellent stunds were
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seeured and maintained for about 10 ves rs, when they began (o fad
rapidly (fig. 22).  Certain plots at (he south end of encl series wope
plowed up in the spring of 1927 und most of the others in the spring
of 1928,

The yield datn, together with the dates of cniting, ape shown in
table 26, The varietios are named in the order in which they aeenrred
i the field, beginning at the north or more fvornble end.  Com-
paring cach variely with its adjneent cheeks of Kansas Clontimon, it
i evident thal there were no significant diffecences in yielding capace-
ity of the varieties,  But sinee the sories 1s o whole a veragod around
a ton of clean, fine hay to the aere, with no expense aftor seeding
except Tor putting up hay and for grsshopper control, the pesults
were more eneoursging than in the othier npland alfafn-growing

experiments reparfed in this hulletin.

Fun e 22 —Dakots Conumon il meion naed ehrd sland i U com il olosedetdive seerhitips o
1 s,
TaBLE 2— Resnlts of raricty tosis of alfulfe tw clase dradls oue vpland, paje 2

Sere viekels of By cbon

Ixaie ol et b e Vit Contsstron 1k

Dy B e _ o Rt il

sop- Leme Badle Groen Cas- . L e AP
e el s N gy B pean (S,

¥ Pl gl Irik.;
Jazne i4, July i, 1vin v L | ]] I = H ] it [LH | 13 Foewi
dathe B2, Sepa 1L Bt 1 [ K I T I 15 T n i I | [N
e 1y, s ~t ~§ W | I T L] T4 i
Jume 17, s i W 1 i FTH] i it H] [JEik (Nin
June 70 Ane. $4, e 154 170 (S I 7 N i L1 153 - 1.l
Jing e, i w4 bt ] P Il i ] 4 LT
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NURSERY EXI'ERIMENTY

The prineipal nursery projeel undertaken with alfalfa was wilh
regional strains colleeted by the United States Department of Agri-
culture from many parts of the world, The nursery was sceded it
1614 and 1915 on upland in rows 40 inches apart, and etther 1 or 2
rods Iong.  The seed was dropped in hills 18 inches apart, and the
plants were thinned to one in the hill.  Detailed records arve available
from 1914 {0 1918 in the snnoal reports of the project for thase years,
witht respeet to suel matiers ns number of plants, green weights of
hay, habits of growtl, survival, and value compared with that of
Knnsas Convmon alfalla grown s a cheeli

The nursery included alfallas Trom the following sources: Siberin,
Cldna, Turkistan, India, Turkey, Alvien, Anstrafi, Germany, Russia,
Spuin, Iialy, France, Argentina, Heuador, Peru, Canada, and the
States of Utah, Kansas, the Dakotas, and a fow others. The list
ineluded also 35 selections from the Akron, Caolo, station and sueh
rieties ns Baltie, Canadinn variegated, Grimm, and the yellow-
flowered specivs, Medicago fuleatu ™

As a nel result of this work, il was concluded that Kansas Common
is as desirnble as any, and superior (o most varieties for conditions at
Fiays, It is sullieiently winter-hardy, yields with (he best, and bas
good growth habits.  Only a few lols sullered serious winter-killing,
numely, thuse from Spain, Eeuador, Peru, Fialy, and Australia.
Such varicties as Grimm, Baltic, and Canadizn variegated were
exeellont ones in these tests, but showed no qualitios warranting pay-
ment of o premiun for the seed. Several introdueed alfalfas were
conrser slemnied and loss loaly than Kansas Commaon, The prosteale
habit of the vellow-lowered ones was objectionabic,

While some of the lots were probably ax good as Kansas Common
and exeelled it in one or more parliculars, the resulls were negative
from {he standpoint of bringing out any new varietios for distribution,
Sinee 1his work was completed, alfalfa wilt, a baeterial disease, has
heeonie a linsiting Fetor to alfalfa enlture in eastern Kansus, though
not as vet a problenrin the seminrid territory.

SWEETCLOVER

Bxporiments with sweetelover were condueted oxtensively on nup-
laned at the Hays station during 1910-28, They included: (1) Cul-
tural requirements, with special attention (o dule of seeding and 1o
use of nurse crops; (2) effeel of harvesting practices on hay vields; (3)
nse ol sweetelover ns pasture, and (1) trials of varieties, mostly on a
nnesery-row basis.  Experiments under (1) and (2) were conducted
mainly on duplieate 'w-nere plofs or their equivalent.  Pasture duta
as Lo carrving eapaeity were oblained on small fiekds of several neres
each.

3y dots et PeFst o deliled roport beee an e ditferonl nlfalfas provwn in the Tays nueesers ot
w bist of U serint ooanbers prown is piven, showing (he seope of 1he wik:
P00 S, 0L, SHA- 10, SR, A, LN, 7, HE Ll BE, N1, B G
. At AIGE LI L2 i . )
- 0y iy

I 7P A R A £ TR
LIUIT, 2L, 2T,

Qo031 BN, s Thin, 2Rl 2ETUL, s 1461, 210,
i Ui, G, iy 21 ] 3, 20116, S5 ¥ Uhty AT, LT,
T, 2T, 5, 27 T2, ST, WG, 2E2LE, R NG, 00N, A5 LB R

S,

AT, T,
LUEARLTN SRR, BT, _ )
T e Tedon 48 Lots of seed Tepresentiog, fur B nosd puet, pomiereind varietios fronn dilferent pucts of
e Coited Stntes were inchaded,
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Except when discussing varieties, the term sweetelover as used
here relers to the biennial while sweetclover, Melilotus «iba. This
speeies was grown in all the cultural experiments and is outstanding
in commereial importance in this seetion,

CULTULRAL PRACTICES

The problem of obtaining a stand of sweetelover is much more
difficult under dry-land than under humid or irrigated conditions.
Uneertainty of germination, along with delicate early growth, has
been a great handicap to frmers in establishing stands of this fegume,
which, n its second yenr, is noted for its havdiness.  This diffieulty
is reflected in sharp advances and declines of the sweetclover nereage
in the central Great Plains area.  Following wot vears, when now
seedings are successTul and old stands yield well, nterest in sweet-
clover increases and the acrenge expands.  With the advent of a dry
or adverse season many stands [nil and interest in the erop subsides
for & time.

Weather, therefore, is ihe most important single factor in sweel-
clover production in the Great Plains nren and, in seasons of poor or
hadly distributed rainfall, enuses n large pereentage of stands to fail,
regardless of the eultural methods used,  Nevertheless, some eultural
practices are. very much better than others, and while good practices
do not guarantee a stand of sweetelover in poor years they unquestion-
ably reduce the mortality and practically insure a stand if the condi-
tions are fair or hettoer.

In 158 plantings of sweetelover at the FHays station during the period
1G10-28, 88 stunds were clussed us good or fabe at the end of the {irst
season and 70 as poor or failures.  The percentage of suceesses was,
however, much higher toward the end of the experiments than at the
beginning.  During the 4 vears 1025-28, 47 suceesses were ro-
corded agninst only 7 failures.  Bach of the failures followed the use
ol o practice that was known at the time to be risky, 3 being due to
August seeding, 2 to the use of wheat as a companion crop, and 2
were Lhe resull of allowing n G-pecls seeding of vats to stand too long,
While it is true that the weather during this time was, on the whole,
favorable, the good resulls can be attributed in large part to the
imnereased skill with whicly the plantings were nunaged.

Next Lo weather, the most Important requirenient in sweotelover
culture is a firm seod bed.  "This requirement, long recognized in the
East, is doubly necessary in dry farmiing,  Witheut exeeption, and
regardless of weather or of other cultural practices, sweetelover failed
at Hays when seeded on soil in a loose condition.” The regquirement
of a firnt seed bed was so obvieus that prool by experiment seemed
annecessary.  All experimental nreas were plowed shallow, if at all,
the seedings were made with a drill equipped with press wheels, and
the seil was firmed with a surface packer hefore or alter seeding, or
hotls.

DATE G BEEDLIXG CESTS

The date of seoding tost has long been a standard projeel in
agronomic work in the western United Stales, sinee sucress or (ailure
ol tcrop frequently hinges on this point wlone,  Accordingly, plant-
mgs of sweetelover were made at lays ol various seasons For several
vears.  Definite sehedules of planting were adopted and seedings
were made as close (o those dates ns circnstances permitted.  In
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practice the dates were often advanced or retarded a few days to
allow the secd to be planted in freshiy moistened enrth, since 1L was
found that when the sehedule was followed arbitenrily, as in certain
months of 1913, 1014, and 1916, failure often conkd be loreseen on
aceonnt of dry surface soil.

So [ar as sweelelover i concerned, the calendar nlone does not
suffice as a guide Lo planting, Successes, and also failuees, were
obtained over a wide mnge of dates. Furthermore, some dates
having the greatest number ol suecesses hnd also the largest number
of fattures. At no time of the yvear were vesulls cither consistently
good or consistently poor.  Binee no definite tendeney is apparent,
the logical conelusion is that the dafe of planting is Jess important
than the other conditions of culture.

Somsie phases of this matter need special commont,  Reeently
popular support has been given Lo the idea that the moest reliable
method of obtaining a stand is to sow in February, or earlier, with
wnsearified seed.  Apparently the supposition i that this s mature’s
method of seoding, thus subjeeting the seeds o Treezing nnd thawing,
which ruplures the hard seed coats and allows molsture to enter the
seods, permitting germination of the 30 (o 30 percent of hard seeds
whiceh ocenr in mos{ fols ol sweetelover

There was opportanity in these experiments for only two early
secedings; hoth were b February and both produced good stands,

In the Great Plains, however, theve 1= often o serions denwbaek to
siieh early plhinting, Practieally all of the sailz of the Great Plains
wre more or loss honvily infested with Russimi-thistle and pigweed.
When swoetelover is planted in Fehruney it starts growth ad about the
same time as Lhese weeds, The combaned erop takes a heavy
demand on the Hmited soil moisture. The result then is likely Lo be
the exhaustion of the reserve moisture by midsommer, whereupon
the weeds, boing hardier, gain possession; and o promising stand of
sweelclover is lost,

A more practienl plan appears to be to defer sowing until early
or mid-Apn) and (o use searified seed and o companion crop of spring
grnin. By delaying the planting a Hitle bevond the most favorable
time Tor the gmin the ntter does not make the maxinnnn growth,
vel is strong enough lo (nke the place of weeds.  Most farmers are
pntirely willing to sacrifice a few bushels of grain {for the sake of o
eood stand of sweelelover,

The first 10 days of May have froquently offered the best conditions
of {hie vear Tor sowing sweetelover seod, By this tlme one or more
crops ol weeds could have heen killed, good rains may have provided
an wdenl condition ol surlace moisture, snd the ground can he worked
as finely as desired and pueked Lo minimize the risk from soil blowing.
The soil is also warm enongh then for the elover to start off rapidly;
veot since the growth is behind that of earlior seedings, the plants do
not run out ol reserve moisture so carly in a dey swmmer. NMay seed-
ings should be made without a companion crop, and then only if
suitable conditions nre prosent.

June seeding is feasible only in a wet summer. Jduly seeding olfers
little oppartunity because of the droughty conditions usually preva-
lent, but late July seeding may be suceessful in cortain seasons when
Augusi proves to be wel. Karly August offers a reasonable chance of
a sland ahout onee in 3 years, depending on heavy rains just before
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seeding. After late Avgust (he autenmn is often too dry, and swoeet-
clover seedlings do not make enough growth to withstand the winter,

Yolunteer seedings have proved feasible for keeping a traet contin-
vously in sweetelover. The seod germinates emdy and abundandy,
so nbundantiy, in faet, that the stand often has to he thinned in May
with an alluifa renovator. These early volunteer seedings are rather
likely, in dry vears, (o run ouf of moisture at widsenmer, but il
ainfall s ample they snake more firstseason growth than is gonerally
obtained from hand seedings,

Umie OF & Centpessioy o ke

The guestion of whethier to nse a companion crop sometimes ealled
2 nurse crop) s qpite as much of o problem in e Great Plains us i
the East. I sweetelover Js seeded in grain in the ordinary manner
the Iatter is fikely to use 1oo much of the available soil moistuee, |1
sweelelover is seeded alune, v weed erup arises which may use mope
masstire than would the grain,  Rurthermore, without grain there is

Flek 23 Pl plel of ~wcotebiner on The S wins semded Moneds 97 w i furnl Letn frLR o eeoga; LI o 1B
FREHE e serBeed on Sloe < aiene e wiltz 3 prerhe pet et of tarkey

no income from the Jand, sinee, except in unnsunl years, sweefelover
does pot make enough growth on dey lad the first year to harvost.

In order to determine which, i any, grain to use, 0 series of tests
with barley and oats was conducted at the Fort Havs station from
1915 to 128, The vesulls of these tests are shown in table 27, Winter
wheat, the leading coreal erop of the seetion, was not ased, beeanse
abundant practieal experience had demonstrated that wheat is 8 very
POOY companion crop,

Winter wheat begins mpid growth early in the spring and, oven
whoen o s stund, 1 soon becomes (oo rank and exlizustive of moisture
to permit voung sweetelover to survive, Spring graing, such as onts
and barley, not only lave a lighter, nwre open habit of growth, but
the grow(h ean be restrained by fate soeding. A restrained cerop of
barley or onts ix o real companion crop (e, 23), s growtliis redueed
to o point where it does notinjure the sweetelover, vet it is large engugh
to suppress weeds, The grain vickd of o resteained erop is lessened
from 10 to as much ns 50 pereent, but this is usually considered worth
while if o stand of sweetelover can be obtained thereby.
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Tapre 37 —Thesls fur stand of swevtelorce grows wedh wnd withoat o competinion
ceup, Hi1y 28
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All experiments were handled to promote the welfure of the sweet-
clover rather than that of the coreal. Towever, the cereuls wore given
every reasonable ehanee by the nse of the earliest and hest-adapied
varicties. The soil was prepared as shallow and as firmly as practica-
ble and the compauion erop drilled {irat. The sweetelover was drilled
inmediately afterward, s shallow as poseible, and the ground was
tharoughly packed. The mte of seeding of the companion erop varied
from 3 to 7 pecks per acre; thie rafe Tor the sweetelover was 20 pounds
per acre exceptin 1915 and 1919, when 25 and 12 pounds, respectively,
were used.

Barley as a companion erop showed an advantage over oats in
greater openness of growth and in carlier matarity. A hadl seeding
ol barley often permitted a decidedly hotter start and a more even
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finnl stand of the sweetclover than did (he full rate of socding, Al
the companion-crop treatments had an inereasingly depressing efloet
on the growth of the swoetelover after the fivst week or tfwo. The
grain was mowed or bound at or just hefore nutturity, leaving a
-inch or $-ineh stubble; except in 1916 and T918, wheo 10 was mowed
mare closely.  With the higher stubble the elover was lolt altost
unchpped, although in a eritieal condifion temporarily beeause of
dry soil and exposure to the sun. 17 the elover survivod until o fair
rain, 1 secmed to stand any sort of drough{ therealtor,

Companion crops were hardiy prolitable in themselves when seeded
sulficiently late or sulliciently "thin to allow the swoetelover g cond
chance. Hay vields of the companion crop were generally recordod,
the average for 26 seedings of barlex heing 1.03 Tons and for 23 of
oats 1.09 tons peracre.  Irom this it appewrs (hal a companion erop
under dry-land conditions should not be nsed unless it seems likely
o use less moisture than would o crop of weeds.  Beiter ithan eiihor
a companion erop or weeds is (o seed alone after one or more erops of
weaeds have heen killed.

Seeding sweelclover withoutl a companion crop usually resulied in
severe competilion from pigweeds, especially if the planting followed
feumes or Tallow, 1 the planting Tfollowed surghum, weed compeii-
tion wus likely to he less severe than followhng fogimes,  Inosueh enses
the weeds were pigweed, Russian-thistle, und volunteor soprghium,
While the weeds and spring grains grow less rapidly after sorghums,
the sweetelover grew best on this land, evidently becnuse the soil wis
firm. In dry seasons the sweelelover had a hotfer chanee on sarehiumn
land than on any other plots.

On the whaole, cultural methods had less influence on the grow(h of
sweetelover than did the weather.  Tn good seasnns nearly all methods
succeeded.  In poor sensons alk bul the hest methods failod, Perhaps
the most practical method, all things considered, was to seed lnte with
A thinseeding of bavley on land that had previonsly heen in sorehm.

HAY YIELDS AND EFFECT OF GUTTING

The yields of sweetelover hay for botl vears of growth have heen
ablained whenever possible eaeh vear from 1913 to 1028, The
abscenee of vields for certain vears is due to Milures Lo ol stands ar to
lnck of auflicient growth in the first venr (o warrant cutting,  The
data obtained with respeet (o the firs(-year and second-year cutlings
are shown in separtte tables,

FIR=T-Y ELlE (T TPING

Sweetelover bay production in the first season has net been enceour-
aging,  Tnoonly 7 oulC ol 16 years was any entling possible, and then
only beeause ol abnormal elrcimstances. In 1914 1 24-ineh row
method yielded 0.58 ton per acre, but row planting is impracticable
beeause it requires hand weeding.  The seedings of 1915 proadieed
1.26 tons per acre, but had the double advautige of being on Tallyw
lend and of having a very wet season, I 1918 and 1922 early spurts
of wrowth produced  cutting, bot the plants died Liter.  Eoviron-
mental conditions of 1925 duplieated those of 1915 -8 web season will
one replication vn fullow and the other afier cowpeas,  lixepssive
moisture and voluntoer stands ecounted for excellent wrow(h in 1927
and 1928, the yield of 155 tons in (he lattor year beine the heaviest
during the entire period, During the 16 yoars no hay vields wilh
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stands surviving were proditced by elose drilled or broadenst sweet-
clover spring seeded on continuously cropped land, though it seems
possihle that aboul hall & {on to the aere could have heen tuken {rom
gsome of the plots seeded on sorghum Jand during the favorable eyele
from 1934 o 1928,

Sweetelover was cut low for hay al dilferent stages of e fiest
season’s growtl in 1923, 1927, and 1928, and eullings lenving a G-ineh
to 8-inch stubble were al=o hcfuded in 1925, In the 3 wel years,
reanlts were mueh more fivorable than is usuaily possible,  Culting
with the G-inel 1o 8-inch stubble showed no advantage to offset the
foss in hay vields.  Phe bhest thne to eul was apparently when the
growth renchied 20 to 30 inches wnd belore the leaves hegan to fall.
Tn 1027 amd 1928 the Inst eutting was of mlevior quality, the plunts

ik eienh,
Aoyt

P itk 2 - Sweetebover of G ~evotk -yer's orowi b beine ool or bay,

having become more sterumy but bess lealy sinee thie preceding cutting.
1P cul at the righl thine, first-year sweetelover Ly is Hne and lealy
and similar to alfalfa in value.

The plants generally suevived cutting for hay or elipping for weed
contral at almost any stage during the first year, provided plenty of
01l moisture was present. Othierwise, cutting or elipping al any fime
was altended with mueh i The elfeets of mowing new seedings of
sweelelover in order fo Kill pieweeds have been noted 0 several sea-
sons,  In 1914 the plois were mowed celosely when o thick s(and of
pigwends was sbout hall grown.  The weeds sent out side branchies
and soon made n vigorous spreading grow(h, which was mowed again
with difliculty.  With dry weather following, the sweetelover did not
survive sueh treatment,  In 19135 the weeds were allowed (o get more
matore, and were mowed elosely twiee, on June 20 and July 280 In
this very wel senson the sweelelover survived,  In 1816 the weeds
were mowed closely on July Uwhen 2 foet tall, and the sweelclover,
with reserve subsoil moisture, survived the dev Tall. The prineiple
followed in recent vears with respeet to clipping weeds from young
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sweetclover, and alfulfa as well, is to wait until the woeods are far
enough along so they do nat recover quickly and to mow high enougly
to leave a G-ineh or S-ineh stubble.

SECONID=YE LR 001G

Hay wields {rom the second-vear mowih of sweetelover were
recorded Tor the 12 vears in which sueh o cutting was possible (tuble
28). Al yields were obtained from plots seeded in the spring of the
previous vear, unless atherwise noted tlig. 205 These cuttings were
all mowed elosely to the ground, exeept in 1920 and 1921, when o
10-ineh {0 12-inel stubble wos et Many of the cuttings were
delayed by wel weather until too fate for o goad quality of hay,

TAanik 25 Yihds of kg oblained Srowe sovatelice wn s sicund g of grineth,
o

it Hide bt
el | bt e wlien KRRt IS
R LL NIV vill

HTTR
Julgee 12
Tite 1N Tor b PRy fromn 24 i ds foma -
Moas o fnly L iN Ter it A
June 1t R RITE) Ihq
it pr Nt sl v s, ey
Shagale el an prwsndine sear
Yy b W1 B i Seotic 0 poan vidunieoy pba
e 11 Wb N Clun ~ewbe] o s, 1o
1 x! Alay il 12 Baw-
pHEA] Statel Drided i preces ey,
[F] (e
I i) N I THYOM Ml Than
e, . Abn dodnne S June el Mpann
1wy i STENNH Shhedt Thacat
1t JLINEL B Pt [N [ Sl Yery weanly, an ] Lo
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In 1926 and 1927 4 direet comparizon wis mado hetweei high and
low cutling at different stages of erowtls (ables 20 and 30}, The inten-
ton with the higher stubhle was (o loave severa] <ide Lrarehes near
the base ready (o cantinue growth, sinee sweetelover does notl renew
growth directly from the erown like alfalfi, While (he estimated
pereentage of survival was higher from this moethod, it was aiined
al too mneh seerilice in tonnage of the first cutting.  Thoro is Eppar-
ently no need of leaving o high stubble it the hay erop is taken ofl af
the proper thne: that is, when the plimts are 24 to 30 nehes tall,

I genoral, seeond-year sweetelover wis rarely attenetive ns o hay
crop. 1 eat early, before it reaehed o height of 21 (0 30 inches, the
plants were deafy and oy slighUy conrser than sifalfa, B if
rutling was delayed by bad weather, us ofien bappened, the plants
soon hecame very coarse and woudy,

Survival alter the (est entting was vory uncertain,  [n 1916, u
year of very favorable weather, two cuttings were oblained, encl
almostequal toalfallain quality. In other sensons the seeond growth
was short, sparsely Teafed, and vawe into Bloont so quickiy that there
Wi no epportunity for u second cutting of hay,
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Tavue 20.—Yirlds and sueeival of cweetelopor in fix first goar when cul for hay ol
ifferent stages of growth, dearing e and high stubible 1
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SWEIMFCLOVER AS A PASTURE CROP

The earrving enpacity of sweetelover postare has been determingdd
on a few small general fields of (he Huvs station,

In 1925w gently rolling upland ficld of S22 weres in socond-vear
swoetelover waz grazed by milk cows, Heavy wazing began on
April 18 when the elover was 10 1o 20 inches tall. Four ealves had
g:i nzed here Tor 10 duys up to this Gme and s2ro connted equivident to

2 cows. The full herd of 16 cows, | budl, and 4 ealves wrazed con-
{ll]li(]li‘a]\' on this field fram April 20 to Muy 16, exeept for 2 wel days,
During this time (he sweetelover was (mti;)lt‘i(l\' aiten down and
loqmwd a rest, The herd ngoin grozed intermittently abont hall (he
time From May 22 (o June 18, abso for s fow dav= in July.

The data from this test have been reduced to o unit-day basis
per acre, a unit day being the equivalent of 1 cow grazing 1dav, T
April frr-mmr amannted (o 20 nnit davs per acre; in May, 45 in
June, 21 and in July, 1200 total of 107 nnit davs Tor the season. The
pasture.was ahle Lo carey about 2 cows per aere during the best three
fourths of the grzing period and 1 con during the poorest quarter.
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This was in o relatively dev spring, and i scems prohsble that these
results are somewhat below the normal possibilities, Considering
that the grazing just deseribed was the only rebuen from the land
oecupied by sweetelovoer for 2 years, it doos not appear a prolituble
way to use land that could be growing other staple erops, However,
138 0 mntier of common information that sweelelover ean goenerally
be used to betler advantage Tor grazing than for hav production and
also that it ean be grown on mueh land foo thin. rolling, or sandy [ur
other crops, '
NURSERY BXPERIMENTS

Between 1913 and 1928 nirsery {riaks wore mude of 56 lots of sweel-
clover eolloeted by the United States Departiment of Agricultore in
diferent parts of the world and reprosenting most of the strains, tvpes,
or varieties of this plant known (o be of agriealtumd valne,  Part of
the mnterial had been in the possession of the Depsrtment for several
years, and somie of i was grown at Havs as eavly as 1013, A few
lots were grown af Havs during 1921 (o 1025, bot it waos not until 1926
tinl & comprehensive study of the materisl was beenn, Notes until
T30 were availuble to the writer, hence the observations which follow
are based upon G-yvears’ experience with these varieties,

During the perod 1913 28, 58 different Lot of sweetelover were
under test at Tavs. A complete st of these may be {unnd in the
annunal reports on file in the Diviston of Fornge Crops and Discuses.
Notall of these were distinet varieties, but the colleetion represented
practically oIl the steains and varietios obiainable,

While considerable datain the Torn of notes on these nursery rows
are niow available, i appears that the subject of sweelelover varietios
and strains has as yet been inadequately stodied ot Havs,  The
possibilities in growing sweetelover in the tereitory served by the Fort
Hays station vary rather directly with the amount of rainfall, bot there
s some evidenee (hat sweetelover will be of value as a soil-building
and pasture erop wherever there is enltivated rolling land being -
poverished by erosion,

The sweetelovers studicd mny be elassified antwrally into biennial
white-Blossom, bienuninl vellow-Dlossons, snnual white, and annuai
vellow (ypes,  OF these, the comumon bienuial wiite (3. albay is the
standard variety now being grown in Kansas, This was always
grown as o check in the eaperiments. The biennial vellow 4/,
afficinalis) also has seine conimereial inpourtanee, but it 1= generlly
eriticined Tor dnek of vigor and Tor nat earrving its vogetative srow th
far enough into the second yvear. Some growers profer 30 for advemse
conditions or on aecount of it finee stems. The annual Torms are of
only passing interest.  Haobang, an annual white, was srown from
1921 to 1027, H ogrew Trom 30 o 42 dnehies tall under Tavorable
conditions but was deficient in leafiness. i1 showed qoick maturity
and good seed habits, but as o fornge erop it appeared doecidedly loss
uselnl than the first-yvear growth of the hiennial white vivieties,

The annual yellow LV, indicayr, seown only in 1913 gnd 1014, was
least saluable ol all, getiing only o Toot er se tall and producing less
furage thun a very lght growth of alfalfa.

The principal interest in sweetelover vaeieties lies in the wide
virrlations mmong different fots of the biennial white as compared
wilh the kind commonly grown also among dilforeat lot< of the bien-
nfrl vellow, of whicls the Meddotus officinalts commaonly grown s
probably the least valualide,
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Several strvins of biennial white are finer stenmmed, less vigorous,
and 2 to 3 weeks earlier in blooming than the comman.  This class
ineluded 17,0 2427 (Grundy Countyy, 03326 (Crestal Davar), and

12067 (Stone’s Barlvy, a seleetion frone the Grundy Counly strain.
1t is not clear how sueh lots a5 these can be as useflul under Kansas
conditions as the common bienniak white, espeeially Tar soil huilding
and pasture.

A Tew steains of biennial white are apparently a litile more vigorvus,
n Tew days lafer in hlonming, and possibly conrser than the u:nunun.
(hief dumn_l_:' these probably is Clantland’s F.CO05647 5 next, Parker's
[F.0°, 0883 then S0 THSSS, 20463, and 274645, 'I'I:c--nv fvpes
should be mare (IIJ'(‘|II||\ studied, and perhiaps subjecled o severd
vours ol seleetion, with a view to diztribution of (he most vigoraus
|}n-\~,|h]l‘ {vpe [or sl Bttlding and pasture wherever the atnual rain-
Fall justifies o large-growing varlety.

Among the hiennial wlim\ lol= there i= ane gronp grown tnder
various botonieal nanes and elian arterized by tale "I(l\\“l in [||c' Mall
hl' the fiesl year.  This group ineluded S, 27261, 27474, 27475,

27ATH, and 273770 The seeoud-vear growth o Ihh grou) wis dis-
wppmnlmu. the lower two thivds of the plant being coarse and seantily
lenfod.  Thee Blooming <eason was enely, theugh ubout 0 days later
than for MeFBlotas wffieinnlis, Taots <neh as these might serve a

valwhle purpose Tor growers interested prinaeily o the produetion
nE sweetelover the lirst semson. with the expeetation ol plowing it out
the second spring.

Two fols of biennial yellow were noted Tor a long period of veeeln-
tive growth the ~evond yenr. These were 3000, 10037, seleeted al
he Redfiekd, S.Dak. ~tunion, and 61320 from Siberin, In 1027
S 837 reached Dell bloom at Tlays by JJuly 120 as compared
with MNuy 23 (0 27 Tor the Mdilotus offieinalis group, June 6 to 10 for
the M. swaecolens croup, and June 18 for regular !nvnmtl white.,
In 1928 S, L 61320 was also tneluded o s comparisan, and Tull
Bloom was recorded at the Tollowing datess S0 G320, July 10,
and J0037, daly 4o M efffeiealie wroup, June G ML searoodons group,
Jime 85 commaon hivunial white, June 287 group ol largest biennial
white ~tmins, July 2 (o G0 3P0 610320 6 very similar (o the com-
mon biernint white in size and courseness, but conlinues vegetative
wrowth o fitdle Tonger than any other sweelelover so Tar noted in its
econd year, S0 0037 s jost oo lictle =maller, and \UIIH‘\\'iIiIl
earlier,  This delayed Dloomning habit is o Bovorable guality fron the
standpoint of istire, sinee it is desirsthle for o pasture to renain in g

vegetadive stage for the longest (e possible. Unfortunately, hoth
SR G120 and 10037 are among (he poores{ lots with I‘l‘h]l('('( Lo
vieor and late growth T the Tall of the first year; also they seed less
freoly than carlior-maturing sorfs, and therefore the seed would he
more expensive. While there is a good deal of interest in these
tate-blooming, yellow-llowered types, iU s a question whether one ean
alford Lo use w variety that mukes an inferior growth through {he
first your, tales the maxinuon fine o proportion (o s growth the
socond vear, and Tortws< seed 2t o Gme when drocght iz more likely to
be aente than if earlior.

Additional seleetions were added (o the sweelelover nursery in
1929 and 1030, some of which are promising aid different from any-
thing previonsly ineluded,  Apparently a lavge field existz for further
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survey of exisiing tvpes and for the seleetion and test ing of superior
strains for the different purposes and eeoera phieal econditions uader
which the crop is or may be grown,  Thore appears 1o be o neod for
more exhanstive, coordinnted work on Uhis project theoushout the
countey, similar to that already done on sueh forage erops as the
sorghums, alfalla, and annual legumes,

ANNCAL LEGUMES

The following annua lecumes have heon tested suffidently ot Havs
Lo supply data: Field peas, cowpess, sovhenns, tepney beans, and
pinte beans. Other annual lesumes grown on a limited senle Were
hairy vetel, eliickpenas, mung boan, navy bean, Noreun fespedeza, and
the white and yellow annual sweetelovers.  The annna! clovers have
already been diseussed in the seetion on swoeelelover,

Yield duta for the fiest five crops named pree piresentod in tahie 31,
Beginning in 1915, one serie~ of fosts wis nsually eonduetod within a
woven-wire enclostire Tenced against rabbits, This precaution was
very neepssary for the =oyvheans, sometines of valone (o fepaey amd
pinto beans, but mrely, i ever, needed for field peas nnd cowpens,
The field peas were grown i close diilis and the other fonr Crops in
H0-inel surface-planted rows,

The yields as o whole were disappointing, indicating that reluatively
little, it any, profit is 1o he expected Teom srowing the erops nnder
conditions <imilar 1o those at Havs,  Eyven the yields reported boere
wourld seoreely be obtained under Tnein conditions, for {hewe lecumes
were Tavired considerably In the experiment~,  Unusia] enre was
tukewn 1 providing o good seed Ded, heeping down woeeds, snd control-
ling arasslioppers,

Tepary heans ranked higlie~t in the group as o Jorace crop.  The
merits ol ench erop ure disenssod ider separte headings,

Tastr Bh Yilds of napaal lgnmes, 1913 2N
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FIELIY I'EAS

The duta Tor feld peas in table 31 were obtained from the variely
Hubert, 5.1, 20503, seoded in elase drills at 00 pounds per sere,
PThis was ehosen as the best among a list of spring=secded varieties
crown in 1913 and 1900 in dupliente ba-aere plats,  Hubert was relo-
tively early with reddish-purple flowers. The other varietios fested
1018 were AWhite, 520 3170 and 31525 Speckled, 5P 17006;
Blackeve, 50700 22004, and Golden Vine, S.7.1. 3015 Speekied
and Blwekeye were also grown in 1914, but only Hubert was continmed
(hrongh 1015 (o 1018, The =eeding dates ranged froin Mareh 25 to
April 20 and haevest from Jine 22 4 July 700 T =eens that seeding
chonld Bave been completed abaut April 1 or earlier, a< field peas
develop best in o eool lumid clinate and <uffcr areally rom dry hot
wenther sueh as they often enconntersd at Tays alter carly June. Ad
hest, liefd peas are poorly adapled (o this seetion, and their cultore
was discontinned alter 1O1S.

The [Hubert was grown from 1915 (0 1918 in cultivited 40-ineh
double rows for comparisan with the clase=drilled method. These
donble rows were seeded with an S-ineh dill, using (wo sidjaeent
Boles and stopping np the next three, The deill remained set al ithe
same rate throughout both methods, thus peiting on two fifths ax
much seed per were on the double row ploi= as with the close drills.
Both methods were total faibures in 1917, and there was little dilferenee
betweon methods for the other seasons.  The d=year average vields
per acre were as follows: Close drills, 0.73 ton iy and 3.5 bushels
grain; 40-inel double rows, 0,56 ton hay and L0 bushels grain,

FALL-SEEDREND FIELD 'EAS

FFall soeding has been tried with several varicties ol field peas,
usually during (he latter part of September, The Anstrian Winter
peas, obtained fram Aistrin in 1911, proved 30 to 90 percent winter-
haudy during the five winters following, bul killed out doarving 1916- 17,
and only o Tew scattering plants survived in 1917 18, ulter which tests
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of it were discontinued,  The Austrinn Winter proved similne {o the
spring-seeded variety, NMubert, in chanretor of folinge, color of flowers,
amount of growth, and date of maturily. Other field peas seeded in
the fall were as follows:

Cetober 8, 1013, Kaiser, F‘-._I"T. 17006, WovalelT, 8.1 20882, Gres Wintor,
SO 16436, Golden Vine, S0 S04,

September 26, 19141, 1rfur, S, P.1. 18GOG, Blue Tutperial, 8,001, 29367,

Seplember 26, 1017, Sulo, K.0, 1708, Partridge, S.1L10 16 137-.4, ol b,
8.1 22079, Fraile, 8.7, 21314, Goliden Vine, 8,001, 31041,

The enly winter survival among these secdings for the three sog=o.)s
consisted of a few seattered plants of S L 16436 in 1014 This
variety is the same as the Austrinn Wintoer ISR

COWIPIEAS

Cowpeas have received more atiention (han any olhor chue of
annual legumes in the experiments al Hava, One variety. #oele

Bufl, wns carried continuously in plot tests Tront 1914 (o 1o diite,
25). The Groit and Blackeye varieties wore also erown in plot tests,

Fraunie 25 - Enrly Bl ecowpeas [Boeallivated rows This SACICEY W The st rapsd=tenl el prealioer
e el Thabit for e el Is

the former In 1914 aud 1815 and the latter Trom 1920 (o (a2, Waork
with nwmerous variclics in smaller plols of 0.0F {0 002 tere were
usnally but not alwavs duplicated. '

In 1816 fornze yickls in tons per aere were reporied Trom 10 vari-
eties as follows: Bralham, (.84 Caljang, 0.48: Early Buil, 0.79:
arly Red, 0,800 Groil, 102 Lron, 0.52; Monetla, 0.68: Now [Se,
0.896: Taylor, 0.76, wnd Whippoorwill, .85, The only seed vields
produced by these varieties were from Catjung, 2.7 boshels, and
Early Bult, 5.3 hushels per aere.

[ 117, 12 selections, nostly Blackeve, were under observaiion in
22-font rews in the norsery. This iest indieated and afterwird
proved That the Blackeye group contains some of (he hest COWPeIS
lor this section.

Blaekeye cowpeas thal had descendled from the 1917 seleclions
Were @rown in regular plo tests in comparison with Barly Bull for

20 4t - a
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4 years, 1020 to 1923, The nverage yields per aere Tor eight tests
were ns follows: Blackeve, 0.96 ton of dry forage: Early Bofl, 0,07
ton; Blackeye, 6.7 bushels of seed; Iarly Bull, 7.2 hushels.

A colleetion of cowpen varieties received by the agronomy depart-
ment, Kansns State College of Agriculture and Applied Seienee,
Manhatinn, Kaus, from the Arkansas Agrienltural Expertment Sta-
tion in Uie spring of 1924 was wrown at Hays lor the period 1824 28,
inclusive.  Data oblained front these tests are shown in table 32,
mainly in averages.  There appearcd Lo be tou much experimental
criror involved in results from plots of onlye .01 or .02 neve to warrand
presen{ing the resills separaiely lor each season, but it is believed
that the averages give a relinble index Lo the relative merits ol the
vurieties.

Tanne 32,0 Hesullts frion lests af cojepen varfefies, 1024 28

TSiblisi= TN Yvernge vl
VI T T B i M Shete
v ar Doalive , . pooanm . et T e
Vuriery s enper- ! Hatnt |r|:i_\- tu’ paned, ! ; Vil
wmenr maln- BeS Tedal | ’
] it { s } venp

sl

|
3
i
i

! fhris i"\'u welep Fons jfteabifs .
\rliptens . L ' 1 3R LI
(IR B 11y ' il RV [
Klavk Uohiown F 11 IR O . (TR 111 | 1.4d
Blackes ¢ praug. : .
Califerit Rlacheye wlho= ; wn A AT 17
Faira Forly Hlasheye [[ERE I wooL A
{EE N = . RO To
y-Yhay Bhickese ; ol ) L K1 KT
Iaerkeye banal: : A L M1
Brablam * . BT I . ; 1+
Do, .. . . W P it
Clny L i - Hi o
olimlria. ; 2 - B : LTI R L
Cream oo Las : s IR [
Urpwilor wronje : b !
sugar Crmarler B [EA : IR : R
W ko snpanr e dm s ;o= et A NT S
Tirow i O rowader LETVE B : |11 J
Laarpe B Sogar Crnoder 0 ong - 4 = T, 1

Farly alk.... . ..o S (L TR R : s
Farly el L 1Y
Faira Fatly Bk R 11 1T I TR
Gl L. thm T Jibs
Tldstetn, | LTI . Iarr
T, . .. . Iz - : I I
Mopetia A LT HE
New lom o ’ il -
New LXK Bhchey i . Vil bkt
Cliver's TIxhend : = 174
LHiver™s Whithe. . ’ Lt L 1.
Perrleado . cmaaa. - LI o
el 1Lippier. .. : RATEY £ ; [tk
Twplrnpr_ .. 208 . e
Warren's soew B brol . L. ; [[LEA
Whippnorwill ... . : HI G : i
White Ty brid LI I I .
1

e e . B

L hpse numaiers were sssignerd by The cogperadive ssperiment sceiion of the agronaey dopairt e,
Hprs Sinte Callepe of Speneliare and Yppliad Seivaes, Mool Kans, m Tl s of 198, anore-
ceipl of Thee seed frota The Arkaosas Agriealoaril Eaperiment S,

PR Beeett M- medivmg V- verys S=spromding

L sppdh =) ponruls per lishel, )

b= 1ot geonn, usonlly early vanenies of gond seed balatss Arioion wa- (he Dt forage 1y iy in this
ehigts, 1hes Meedian sl aned not ol mterest at Ways. O - Liasd attraeling nfien ieiose of Ptk oan the
v, ieell, sneh as very light sennty folige in Cubluag; coarse proclesle vines in Proweders,

5 hpee yoars, 1421 H5

S w g years, L and 1025,

R X
-

A BN e I T Ll
e kit S DR ]




BXPERIMENTS WITH FORAGE CROPS AT HAYS, KANS. 83

The varieties marked A in the last column of table 32 are con-
sidered to have made the best showing.  Arlington was one of the
better varieties Tfor forage and also had faip sced habits. 1t was
difficult to find satisfactory forage and seed production combined,
s will be noted from the vields of other varieties in the A group.
Varieties carly enough to ‘mature dependable and relatively high
vields of sced usunlly are Beht in vegetative habits, as in Early
Bull and Blackeye. Varietios such as Brabham, Groit, New Erg,
and Whippoorwill, that are standard in certain mmore humid sections,
seem unable Lo develop Tully at Flays. 16 s guite conunon for
drought to make itsel! folt severely in these tests just about the
time the carliest varieties have ma tured; the vest then dry up rapidly
and somewhat prematurely, shedding their feaves if not hurvested
promplly,

The best average yields of lornee and soed in this H-yoar cowpes
test are only ubout half the vield that shonld bo produced in 2 soe-
tion in which they are adapfed. These 5 years were also relatively
favornble, and the varietics were given more than average care. In
view of the iore satislactory results readily obtained from other
forage erops al Ilavs, it does not appear that the growing ol cowpeas
oit & commercial scale in this seetion is justified.

SOYBEANS

The soybean losts in 1018 all failed entirely.  They consizted of
single-row tests of F.C. 6928, 0929, and 6930; S.1°.1. 18227, 20854,
30745, 30746, and 30747, 1n 1914 open-fick plot Lests of one twoen-
tieth {o one fenth of an ascre were grown of three varieties, with
yields per acre as follows: Ureen, 3.1 28050, 1.19 tons of forage,
10 bushels of grain; Black Eyebrow, 8,11 30744, 0.44 ton of forage,
3.3 bushels of grain; Tashing, S.P.1. 20854, seeded 13 days later, was
destroyed by rabbits, The average of these three seedings was used
in table 31 for the 1914 resuits wite, soyhenns.

In 1915 8.1, 28050 and 30744 wore soeded again in duplicate
Ho-acre plots under open-field conditions, but rabbils loft only u few
stubs of plants,  Ten S.P.1, numbers grown in 1915 in single 10-rod
rows under fence did much better,  The numbers grown, together
with their Jengths of season and their yields, are shown in table 33,

PTanve $8.-~Hesults with 10 5.1, uimbers of soybeans, 1515
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The results In {uble 33 are of interesi for showing peactically the
maxinum possibilitics of soybeuns at 1lays. The 20-d.iy range in
maturity and the wide fluctuations in vield illustrate the marked
differences that exist even among early and mediume-cq riy varieties.
S.P.1. 305399, 30001, and 36648 were continued into plot tews in
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1916, with yields per acre, respectively, as follows: Forage 0.41, 0.28,
and 0.80 ton; grain 5, 3, and 9.3 bushels. On the bosis of the 1915-
16 results, S.P.1. 36048 alone was continued in the plot tests, and the
data presented lor 1915 to 1923 in table 31 were from this variety.

Tn 1924 a new tesi of 16 soyvhean varielies was hegun in L-row or
2-row plots within a rabbit-proof encle~are.  Several varieties werg
disearded within the first year or two, but 10 were grownt for the full
G-vepr period, 1924-28, with average rosults as shown in table 34,
This was @ Tavorable series of scasons, and the sovheans received
special care as o the control of weods, grasshoppers, and blister
hootles.  Dhe results, therelore, approach the muxitnm rather than
the normal possibilitics of soybeans for this Joeality. AN, was con-
sidered the best, and its performanee was ased I completing the last
5 vears of the soybean dala in tabie 31,

Manni 3E Wesulls widh saphean pariviies, 1424-28
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The 16 varietios were grouped as follows as Lo practical value:

Best—Well balanced as fo vegeladive and seed Tuabits; good {yvpe of yellow
gred—AL KL, Lueas, Morse, Manehu, and Haberbandl, The bt tor Lwo wore noted
for enely malurily, Dol had lghier folinge Hian wis desired. Morse wos similar
10 A, B, exeopt o ditdle later and iol S0 well filled.

Katisfoctory—Cioud vigor in mosb ouses, [t showing same objectionnble feature,
sueh as poor seed yields, wrong Eype of seed, or ke mndarily.  This group con-
fuined the following:

(1) Tall vigarous Lypes with only medisere Tolinge wnd seed bnbits— A rlington,
Wilson, nnd Vieginii.

{2} Miseolizncous—Peking, sinndl blaek begos; Sable, small Dlaek geeds and
100 (nte; Midwest and Chiiquity, Loo lade

Prorest.—Thic group was disearded after one sonson's test, 1924, for ek of
vigor aud for searetty of pods excepl in the lowest G oor 3 inches of steq-—Anpstinog
Binek Byebreow, Lexingion, and Wei.

The lengths of season shown for sovhean varieties Tor 1924 to 1928
are comparable with those given for the tepary beans, bub not with
those of cowpeas.  ‘The reason for this is that the cowpeas had to be
replanied 1n 2 yewrs, while other tegumes did not; the later the seeding
the shorter the season required for maturity. The soybeans were
seeded within the poriod from May 17 to May 26, While they are a
warpi-westher crop, they stund more cotd thun cowpeas, almost in
the sume proportion ol corn Lo the sorghums.  The soybeans could
hevve been started 10 days or more siplier than was done i Llese lests,
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although it seemed desirable 10 scod Later in order to have time to toke
care of the weed growth.  The advantage gained by sovheans aver
cowpeas by their resistance to cold wet soil was oflset hy the distinet
superiority of the lntler in pushing up through a hard erust,

Inoculation of soyvbeans has been considered unnecessary at 1laysg,
sinee the crop grows very well when ideal conditions of moisture and
protection are Turnished.  The only trinl made on this stibjeet was
with Lueas soybenns in 1024, when Nitragin was used, and no appar-
ent difference was noted between the erop from inoculated and that
from noninoculated seed,

Soybeans are yelatively conrse stemmed, and most of the leaves
generally fall quickly in advance of the ripening of the grain,  These
factors limit the nselulness of suyheans as a hay erop.  In the experi-
ments, it was customary to determine the by ¥ields from one hall of
the plot and the grain vields Later from the other half.

The main olject In growing sovheans in this region would be for
the grain which could be pastured off by hogs or shieep,  However,
the grain vields at [ays, even for the favorahle period, 1924-28; are
only onc third to one half those reported for more humid seetions of
the United States, While sovbenns can e grown o some oxtent
anywhere in Kansas, the area of thelr profituble use in the State, ac-
cording to the Kansas State College of Agriculture and Applied Seience,
1s limited to the three eastorn tiers of countios.

Rabbits are a deeidedly limiting fuetor in soyhean culture in the
dry-land sections and often elean off exposced plantings before the
plants are G inches tall.  1[ soybeans were grown on u large-ficld seale,
however, this faetor would be minimized Just as in the ease of bird
mjury to grain sorghuems,  Beenuse of such factors as soil depletion,
alialla Intlure, the demand for something better than oats and harley
as eash crops in the rotation, edueation in methods of livestoel man-
agement, and the probable improvement in sovhosn vitrieties, it scems
possible that Furmors will gradually look with inereasing fvor an soy-
beans, oad exterd the area of thejr profitable use somewhat [arther
west than the three tiors of counties previoushy nentioned,

TEPARY BEANS

The tepary hean is outstanding in vield and quality of {orage among
the annual legumes tested, The stems are s fine or finer ihan alfalla,
and the leaves are abundant, thin, and sceareely une fourth the size of
a cowpen leal. The leaves are generally well retained until the seed is
mature, and neither leaves nor sced pods shaster seriously.  The vines
spread (reely to meet adjoining 40-inel rows, and they Intertwine with
adjacent plants in the sqine row (fig. 26).  The plants grow only 1 to
11 feet tall, and they spread out so much on the ground that o ppuarently
the only method of machine harvesting is witlh knives running under
the suwrfare soil.  This is more feasible in sandy than in loam or ¢lay
suils,

The seed yields of tepary beans are also relatively high among the
annuallegumes al Hays,  White is the contmonest calor, and the white
tepary heans resemble navy beans very much in size and NpPpearunee.
Yellow tepary beans have similar seed to that of the white oxeept for
the eolor. The Hiiting factor in the nse of tepary beans as Tood for
man is that they bave s noticeable hitlerness of (g vor, etherwise they
can he used the same as navy Leans,
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While tepary beans have no economic importance in Kansas at the
present time, 16 appears that they could be used as o hoggring-ofl crop,
and might be harvested as a hay and sced crop, especially on lighter
soile in the sorthiwestern part of the State. The tepary beanis already
arown to some extent in New Mexico and Arizona.  While the plots
in exposed locations were destroyed by rabbits in 1917, 1018, and 1924,
these beaus are not nearty so attraetive to rabbils as soybeans, aud in
commereind fields they would jikely escape serious yabbit injury.

Two strains of the white tepary beans have been grown ot Hays.
One of these, grown from 1914 Lo 1928, is Iater by about 10 days, and
in some seasons it has barely matured at Havs. 1t is the one from
which the dats were obtained for Lhe general comparizon of legumes
in tuble 81, An carlier steain, which was found adapted Lo conditions
at Reddiold, 8.Dak., was tried at Hays from 1926 to 1828, [t is rela-

Pweig 20.—Topary beans, pie of B most prosnisiog lepanes for Uhis seclion of thie ETnited Stares.
b

tively light in vegetalive growth, but a prolific seed producer. The
average results for three stralns of tepary beans ab Hays for 1924 Lo
1928 are shown iu Lable 35,

Tanbis 35, Hesults with threv strafus uf tepary bewns, 192028, inclusin
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PINTO BEANS

Pinto heans can searcely be considered ns a [arage erop, sinee their
vegetative growth is light and their principal usaze is food for man,
They were taken on as a phase of the Hays fornge-crop project in
1917 because of loeal interest.  No one khew definttely how hese
heans could be expeeted to vield or what problems would have io
be metin their culture.  An unusualiy lnrge abandonment ol winfei-
wheat acreage that spring, and the war-time demand for food [ro-
duction together furnished the setting for the interest in growing the
erop. The beans were not very widely planted, however, and be-
cause the season of 1917 was vory dry in July, the erop was nol good
enotgh 1o enconrage mueh Turther interest, exeept for limited use in
grrdons,

The data in table 31 on general comparisons of annual legumes af
[ays show that pinto bewns were grown feom 1917 (o 1028 and swore
the poorest legume on the Lst.  While they have heen ohserved
growing extensively and standing eonsideible drought in cooler,
higher seetions of (he Plains in northenstorn Colorado, pinto beans
set very poorly under the more severe extremoes of heal usually
associnted with dry scasons ut [avs.

In addition to the comparison with other legiiines, pinto henns
were slso grown in a uumber ol cuitural-method experiments ub
Hays from 1917 (o 1920, and the results are presented in table 36,

The scedings were made in surlace-planted 40-inch rows oxeept
where a different method is indieated,  Dhe crops of 1917 and 1919
were very poor, and that of 1918 was an entire ilure,  [n i 020,
with aowet full, results were fair, but, us in the preceding years, they
did not show any one method to be superior,  As popular interest
in the crop no longer existed, the experinents were diseon tinued

Taniw 36 Resntts with pivdo bians grotwn wnder enreans enlinrd e dheds, 10017 20

. 1
tnefusivg !

Feeed yiehls pur sere chnashipdsg
Crultteral ted bk
[tH 19 LA

Date of seerting:
Barly, Ape 40 o My 18
ke, e ! 12
Spmwite fa the rows:
Tliek, d-invh eowe spree.
Aediuse, 2-invh row spucee
Thing Dseinch row spece
Bpuce belween row
sarrow, 20 o Tk inclies.
Alediven, 40 fnehies
Witle, B0 {0 03 foelies
Buriace planiitg eomnpuired with Hs g,
HSarfpee pHnnting. . .. . ;
Listing. . . . . : R 7.2

U Fiiiees for 0% wree omntisd Leeaise af 11 rertiplede Eailitee of s roedineds darine thing yeur,
2 itsheel e ity pogrmls,
3 Mol cowlaeted i 1,

HAIRY VETCH

Seedings ol hairy vetch were made in elose-drilled plots at winter-
wheat seeding time for 5 conseeutive years, BP0 240934, scedod
October 8, 1913, came up to  fair stand, but winterkilled, D.L.
30, seeded September 26, 1914, survived well and made 2 vigorous
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growth which was 2 [eet tall and beginning to bloom by May 26, 1915,
1t lodged badly during the wet June of 1915, and the hay erop of
1.16 tons per aere was harvested with mueh diffieulty.

On a neighboring faem g 5-ncve lield, formerly poor wheat land,
was dnlled on August 30, 1914, o a mixture of about 10 pounds of
rye and 40 pounds of velc h per rere. On June 15, 19135, there was a
heavy growth, the rve being - to & feet tall and supporting veteh
910 3 feet tall. Buck from the edge of the flold however, the veteh
did not do very well, as the rve was too thick for i, The fwo experi-
ences of 1915 show the dmn ability of having the veteh supported,
but the moisture supply in most years is not “sullicient for the veleh
to withstund rye competition,

Hairy vetel was not grown on (he fornge-crop project proper in

1916, but a strip of ahoul % nere on an ‘|(i]::1n|n0‘ field was abserved,
It eame through the winter ln just a fate stand and was seareely o foot
tall on May 26, 1916, Anstrinn Winter feld peas heside the veteh
were more than twiee as k. Hairy veleh was seeded in comparison
with field peas on Seplember 13, 1916, and on Septeniber 26, 1917,
The only winter survival of vote ) consisted of 1 fow plants from the
latter seeding.  No Turther attempls were made at growing hairy
veteh, as it did nol appear hardy enough to justify attention in this
cection.  The veleh in hese experimonts had more than an average
opportunity, for it wis usuably seeded on summer-falfowed Jund,

CHICE P EAS

The growing of chickpeas was atiempied at Hays in single-row
tests in 1913, 1914, amd 1924 with very poor results. In 1913 o
seeding of 17 S.P.L numbers was made on May 4. Germination
wils 1||ouu|‘u, and enrly growth was slow; the best selections were
only 8 to 10 inches tall on JJuly 4, after which erusslioppers destroyed
them, A Ye-aere plot seeded 1n 10-Inch rows on May 28, 1914, germi-
nated poorly and was diseavded.  Nursery rows of 5.1 24564 and
27513 seeded May 11, If}] 4, grew only » [oot hizh, were very scantily
Tealed, and were m:!\' air in seed habits. Hmﬂi(\ rows of S.2.1.
58038 and 58086 were seedod \] wy 221924 and I('])ldni('d on.Tune 9.
They came up poorly, grew very sl(]\\l\' for a few weeks, and dis-
appeared about July 1, vwing to attacks of grasshoppers, blister
Leetles, and rabbits,

Lt may be that these experiments were not put in early enough for
hest results, as this crop, like the field pea, is said to need a cool
season ol growth. At best, however, the ehickpea is not considered
a good forage crop because its lokis 1o is too fight and it is unpulatable
heesuse of an acid seeretion. The erop is snidl to be grown in winfer
in Mexien and to o Hmilted oxtent in California, m: nnl'\f as {ood lor
man. 1L apparently has no pluce under Kansus conditions.

MUNG BEANS

\f[unrr beans received From an Atlania, Ga., seed Liouse were grown
in o Menere plot in 40-inch rows at [[n\‘a in 1921, They were seeded
i\l‘ly 27, wnder fence and under ('ompumhlo conditions with the other
annual leguine plots of that season.  The mung beans made a very
poor qm\\th 0.56 ton per nere, and filed in seed production.  Their
poor sho“mﬂ discouraged any further tests, especially as there 15
apparently no interest in mung beans in his territory. The crop is
gnid to he similay in aulu|_:Lut.im1 to the cowpea,
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NAVY BEANS

Navy beans are almost wholly a crop [or human consumption, but
they are mentioned here heeanuse n plot of them was seeded May 27,
1921, under fence with the mung beans and other legumes, T Iu:\I
])10(111('(‘d very poor growth, \l(‘l(lmv‘ 0.16-ton forage und 1 bushel of
seedl per aere. Tepary beans in the same Lest ‘1\('1.1§;m| 1 lons
forage vield and 16 Dbushels of seed. Novy beans require ecooler
humid conditions, _

KOREAN LESPEDEZA

Korean lespedeza has vecently attracted Tavarable atientien in the
enstern United States for ils pasture possibilitios, us b0 matures furiher
north than Japnnese lospt\dc‘n and produces seed freely, [t was
grown at Hays from H23=28 in square-red plots or in nursery
rows, and in TO2E 10 was broadesst in g number of places suceh as
waste land around bulldings, draws in native pasioee, and on well-
prepared farn land, Stands wore readily obtained from Marel io
May under the very favoralije ((|ndltm||-. ol the nursery, usualiy on
Fallowed land, but other seedings [ailod,  “Ihe plants in e IHIFRerY
|('§_{l!|‘1i1}'g:lt‘\\ 6 ta ¥ inches tall and set seed freely. Volunteer stands
also cume on readily afler the first year.  Korean lespedoezs does not
appear to liave any considerabde value i this ferrliaory s o lorage
Crop.

OTHER LEGUMES
KUIVALT

Six plants of kudzu wore ealablished af Thavs in April 1027 by
transplunting roots received [rom the ngronomy deparbinent, Kansas
State College of Agriculture and Applied Seience. This perennial
legume bhas been reported as producing a heavy growtl of excellent
forage when Tully established at Manhattan,  The erop has attained
some populartby in Florida, and apporently would have o wider
uselulness for hav, pasture, and ornamenal purposes i1 were not
necessaly (oostarl it [rom roats and to wait antil the third year [or
full production. The planta at Hays were located along a i-foot
woven wire fenee with 20 feet of fallow ground on one side, and they
also enjoved very wet seazons in 1927 nd 1928, In 1027 they sent
oub very seantily lealod runners to o lengtl of 10 to 15 leet. The
rools survived the winter of 1027- 28 and produesd mueh more alun-
dant folinge in 1928 when the fence wis well covered and vines agnin
spread 10 or more feet. No blooming was noted in either senson.
It iz not antieipated thnt kudzn will ever be of mueh value as o lorage
crop at Hays, but it may prove of some interest for growing in invored
loeations lor ornamental purposes,

SAINFOIN

Sainfoin is a perenmial legnme that hag long heen of value in Trance
and =rome other Huropean countries for growing on caleareons soils
subjech fo drought. 1t has hesn wulely tested in I_hv L'nited States
It has assunied no ceonomic importanee.  On May 14, 1913, sainfoin
was seeced ab Lays tn rows 36 inches npart. A ])()()I <,L1n(l resul ted
and the plants did not survive the severe senson, wherens winlfa and
sweetelover seeded under comparable  soil conditions  survived.
Another seedine of suinfoin was imade in 42-inch rows on May 7, 1914,
With » Tavorshie senson, three cullivations, and some hand weeding,
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it grew 6 to § inches tall, which was moeh less than the erowil of
atlalfa or sweetelover under these eonditions,  The sainfoin evidently
did not asuler through Taeck of inoculation, for nodnles were found on
the roots of a plant dug up on October 2, 1974, B was earried over (o
1015, but rabbits ate it off vepeatedly whon it was 3 or 4 inches high,
and by anidsummoer the plants apporently were killod by them.
Two rows seeded in 1914, within a feneed nursery, practieally eseaped
rabbib injury i 1915, The plants began 1o bloom May 26 s were
cot on July 7, when 1 to 2 feet tall, with some Bowers still appesving
snd with some inature seed pods. By Septeniber 9 they had minde 8
to 12 inches of seeond growth,  In this favorable vesr allndfu made
approximalely (heee fimes the vield of sainfoin, and tesis of the lai-
for woire discontinaed,
TEIERA

A vod row of tedorn (Psorddea bibuminosa v, SP0, B3033, was seedod
af Havs on May 19, 10260 A good ~Lad was oblained of this lecune,
which grew 1 {o 2 feet tull, retained i< leaves lone after frost, and
developed o strong roat like sweetelover, resisting sneeessfully any
ordinary offort to pull 3. No flowers or seed pods were notod, nor
did plants appear in 19270 However, 1 plants easne up as voluntoors
i the spring of 02N, possibly {rom hard seed that had remained n
the erownd sinee 10260 Thex grew vapidiy like second-veoar sweel-
clover, und by Augost the Jargest plant sueeested at o distanee a
coarse nonflowering vose bush 3 leet fall. This plant sent vup 4 hard,
wouldy, seantily lealed stens three elghths to one Lall ineh th dinmoeter,
Seed pods matieed 0 thorny elusters about 1 ineh in dinmeter and 2
or 3 inches fony,  Kaeh clustor contained many il prickly peods, and
earh pod esuslly contained two grecnish-Bblaes ecumelike seeds.
The lonves were compound, with 8 (o 12 oppasite lenilets and a tor-
miinal one. The plant did nol bear flowers in the popnlar sense of
the tetm, and it seemed (o bave no value for any purpose.

MISCELLANEQOUS CROPS
SUNPLOWEIRS

Mammoth Russinn sunflowers were {ested at Tayvs in 1813 and
1914, and from 1920-24, Inclusive. They weee seedod  hetween
May 34 and June 2 in eoltivated rows usunlly 40 inches apart.,  This
may have been too lafe Tor hest resulls, Tor Howas noled that they
eame ap tnd besan growing visorously under conditions oo cold and
welb Tor sorghimms; 10 was wlso fovad that i more than one date of
seeding was made, the spnflowers usually did Lest in the earliest one,

The size attained by the 2unflowers varied from as little 82 15, foeg
i the severe season of 1013 {0 o maxitoum of 19 feet Tor individual
plants under favorable conditions in 30220 Reaults were faiely
uniform, however, in that the planis censed growth on necount of
disense at or shortly after the first-bloom stage (g, 27). The only
seed erop aobtained was in 1904, estimated nl 200 Lo 300 pounds por
nere, when heads developed before disease and inseet attacks beeame
too acutle.

Forage yields were recorded onlv in 1921 and 1022, 1o (921, about
a normal year, the sunflowers were eredited widh 3.2 tons of silage per
aere; i 1922, an exeeptionn) year the silage vield was 11.83 tons.
10 1922 the forage yiold was onl$ 218 tons when redneed {o an air-dry
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hasis.  The erop was entirely desivoved by hail onTune 20, 1923, An
indicuation of relntive vields Tor the ofher seasons may be wained from
the nvernge height of the plants, which was V.35 foet in 1913, 5.5 foot in
1074, 5.5 feet in 1920, 4.5 TeeC in 1921, 8 (o O feel in 1922, and 2 (0 3.3
feet in 1024,

Other sunflower varieties testod were s{ill Toss promising than NMam-
moth Russian.  White Beauty, grown in 1921, was (he earlior ha 14
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2R Mamnnolh Bnssdan -udlowers UIe ves ae bezinmiag (o il doe to atiacks of tinea-a
winel the etfeel of dronghr.

days, but less lealy and vigorous,  S.P. 46757 and 46738 (rom Uru-
guny, grown 1022, reached 7.5 Teet in height, hut vielded only 6.61
and 6.35 tons ol siluge per aere, respectively, as compured with 11.84
tons for Mammotl Russian,  Buebank Prolific White, #.(". 04261,
and Mantien, 1.0 040204, were also Cested in 1922, but died early whea
only 2% (v 3 feet tall.

Fatlure of the sunflowers ai Hays was eaused in some <legree by

drought, grasshoppers, insects, and grubs within (he stems, lodging
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agsocinied with sw unexplmned digring neound the base of Hanis, s
to o lenf mst

The experinients ut Tays indicate no profitable use for sunflowers in
this section.  1F the planls eseaped disease until madured, they counld
ho used Tor silage, but even then they wontd have to exhibit some
advantage over sorghums, which alveady serve this purpose ade-
quately,  Rxperiment-station reparts frons Maontana sod other high-
altitude seetions indicated Tor several veoars that 2unflowers might be
arown For silage i arens oo cold and with oo short a season {or corn
and sorghnms, but even this prospeet lias faded on secount of wide-
gprend ntacks of the Selerotinia wilt.

RAPFE AND KALE

Dwarl Besex rape was erown during seven seasons af the Fort Haxs
stafion, usually for bog pasture, on swall fields of a few acres. In
3 vears of favornble elimatic condilions, 1902, #3112, and 1913, rape
was seeded on bottom land and made <atisfaclory growth,  During
threo dey seasons, 1918, 1011, and 1915, when 3t was seeded on upland,
the crop made o stuall and unprofitable growtls, doe to drovght and
geasshoppers, Rape on wpland inon fairdy good year, 1920, was
rained by hot winds and insect pests during July. Thousand-
honded knle heside the mpe also Taded for (he same reusons.  For
best resuils, rape and kole need w covler and more humid efimate
than (hat of Havs, Fhey eannot compete profitably with Sudan
grass s 1 hog pasture under western Kansas conditions,

1263431 CROPS

Sugar heels, mangels, and possibly other roof crops were grown un
hottom Iand at the Havs station during most of the vears from 1902
{0 1008, They were osually frrigaded, and yields of 10 tons or more
wore olien oblainel.  Sumur heets wore used sabisfaelorily assaeculent
winter feed for dairy cows and alse for hogs and pooltry. Thelr
culture was diseontinued, however, when stos came into use, for
sovehims then furnished @ more economical souree of suecnlent Teed,
Sngnr beets are considered aboul the most putrdious of the rouls
aned mangels the highest in tounage, Both do well under rigation
but are nof suited (o general dey-larming condifions,

In 1920 a Ye-nere plot of each of several rool crops was seeded on
upland i at-ineh rows,  The test included three vaneties each of
ntangels, rutabagns, and corrots, Weed compelition was very severe.
The rulabagas failed to <iand the drought and iosect attacks i duly.
The other crops, being thinner and more irregular in stands, suflered
less, The enrrots prodoeed very litte nnd were nol harvested, but
quantity of mangels, suflicient to fill & barrel for a silage test, wns
harvested and produced o slimy unpaiatable silage, Pigweeds, hep,
and tame sunflowers ensiled in separate burrels retained thetr color,
showed neidity characteristie of corn and sorghum silage, and were
prlatable to eattle,
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