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SOUTHEAST AGRICULTURAL RESEARCH CENTER
KANSAS STATE UNIVERSITY

INTERSEEDING LESPEDEZA INTO CRABGRASS PASTURE VERSUS ADDITIONAL
NITROGEN FERTILIZATION ON FORAGE PRODUCTION AND CATTLE
PERFORMANCE

Lyle W. Lomas, Joseph L. Moyer, Frank K. Brazle' and Gary L. Kilgore'

Summary

Atotd of 120gearsgrazed Red River’ crabgrasspadtures
that were fertilizedwith additiona nitrogen (N) or interseeded
with lespedezaduring thesummersof 1998, 1999 and 2000.
Wheat was adso grazed in 1999 and 2000 prior to
crabgrass emergence. Legume cover, forage dry
matter production, grazing steer performance, and
subsequent feedlot performance were measured.
Avalable forage dry matter and grazing steer
performance were similar between pastures of
crabgrass fertilized with additiona N and those
interseeded with lespedeza. In 1999, finishing gain
and ribeye area were higher (P<.05) for steers that
grazed the pastures with lespedeza. In 2000,
finishing gain and overall performance (grazing +
finishing) were higher (P<.05) for steers that grazed
pastures fertilized with additional N.

I ntroduction

Cattlemen in southeastern Kansas, eastern
Oklahoma, and western Arkansas need high quality
forages to complement grazing of tall fescue.
Complementary forages are especialy needed
during the summer months, when fescue forage
production declines and anima performance is
reduced by the endophyte that typically is found in
most fescue grown in this area. Crabgrass could fill
this niche by providing high-quality forage for
summer grazing. A high level of nitrogen (N)
fertilization is required for crabgrass. Adding a
legume could reduce the amount of N fertilizer
required, enhance the utilization of crabgrass, and

1Southeast Area Extension Office.

extend grazing of high-quality forage in late summer.
The purpose of this study was to evaluate the effect
of interseeding lespedeza into crabgrass pastures on
forage availability, grazing stocker steer
performance, and subsequent feedlot performance.

Experimental Procedures

Pastures

Korean lespedeza was seeded on April 14 & 15,
1998 at 15 Ib/a on five of 10 4-acre pastures that
had been seeded with Red River crabgrass during
the summer of 1997. An additiona 2 Ib/a of
crabgrass seed was broadcast at this time on al 10
pastures. The ground had been worked previously
and planted to wheat in the fall of 1997, after the
crabgrass had set seed. The wheat was cut for hay
inmid May of 1998. All pastures received 50 Ib N/a
on May 26, 1998 a the time of crabgrass
emergence, and an additional 50 Ib N/a was applied
to the five pastures without lespedeza in early
August. In 1998, al pastures were clipped on July
6 to a height of approximately 7 in. and mowed for
hay on August 17 to control weeds.

‘Jagger’ hard red winter wheat was planted on
October 15, 1998 and September 22, 1999 at a rate
of 106 Ib/a using a no-till drill. The wheat was
planted for grazing in 1999 and 2000, respectively.
Korean lespedeza was no-till seeded on April 7,
1999 at the rate of 19.5 Ib/a, and March 15, 2000



at the rate of 18.3 Ib/a on the same five pastures that
had been seeded with lespedeza during 1998. An
additional 2 Ib/a of crabgrass seed was broadcast
each year immediately prior to planting lespedeza.
All pastures received 68-34-34 Ib/a of N-P,0O.-K,O
on November 19, 1998; 46 Ib of N/a on March 26,
1999; 48.5 |b of N/aon May 28, 1999, 77-44-44 |bla
of N-P,0O.-K,O on October 12, 1999; and 56 Ib of
N/aon May 23, 2000. An additiona 50 Ib N/a was
applied to pastures without lespedeza on July 16,
1999 and July 17, 2000.

Available forage was determined at the initiation
of grazing and during the season with a disk meter
calibrated for crabgrass and for wheat. One
exclosure (15-20 ft?) was placed in each pasture.
Total production was estimated from three readings
per exclosure, and available forage was determined
from three readings near each cage. Lespedeza
canopy coverage was estimated from the
percentage of the disk circumference that contacted
a portion of the canopy.

Cattle

In 1998, 40 mixed-breed steers with an initid
weight of 702 Ib were weighed on consecutive days,
stratified by weight, and alotted randomly to the 10
pastures on June 23 to graze crabgrass. 1n 1999 and
2000, 50 mixed-breed steers with initial weights of
639 |b and 600 Ib, respectively, were weighed on
consecutive days, stratified by weight, and allotted
randomly to the 10 pastures on March 30 (1999) and
March 9 (2000) to graze out wheat and then graze
crabgrass. In 1999, cattle grazed wheat from March
30 until May 26 (57 days) and then grazed crabgrass
from May 26 until September 1 (98 days). 1n 2000,
cattle grazed wheat from March 9 until May 9 (61
days) and then grazed crabgrass from May 9 until
September 6 (120 days). Cattle were treated for
internal and external parasites prior to being turned
out to pasture and later were vaccinated for
protection from pinkeye. Steers had free access to
commercial mineral blocks that contained 12%
calcium, 12% phosphorus, and 12% salt. In 1998, al
pastures were grazed continuously for 98 days at a
stocking rate of one head/a until grazing was
terminated and steers were weighed on September
28 and 29. In 1999, pastures were stocked initially
with 1.2 heed/auntil August 17, whenasteer dosest tothepen

averageweight wasremoved from each pastureasavailable
foragebecamelimited becauseof below averageranfal. In
2000, agesr dosegt tothepenaveragewei ght wasremoved from
eech pedured theend of thewheet phase. Pestureswerethen
stocked a | heed/auntil grazingwasterminated and fearswere
weghed on August 31 and September 1, 1999, and September 5
and6, 2000. Pagturesweremowed and harvestedfor hay on
September 14and 15toremoveresdud foragedter gradingwes
terminated in 2000.

Following thegrazing period, cattlewereshippedtoa
fini shing fadlity andfedadiet of 80%groundmilo, 15%corn
slage, and 5% supplement (dry matter bass). Cettlethat were
grazedin 1998, 1999, and 2000 werefedfor 142, 114, and 120
days, respectively. Stearswereimplantedwith Synovex S°on
days0and 84 of thefinishing period. Cattleweredaughteredin
acommercial facility at theend of thefinishing period, and
carcass data collected.

Results and Discussion

Pastures

Avalaileforagedry metter (DM) for 1998ispresentedin
Figurel. Availableforagewassmilar between pegturesthat
received additiond N fertilizer and thosethat wereinterseeded
withlespedeza. However, it decreased dramtically for both
trestmentsafter mid Augug, fallowing mowing for hay coupled
with below normd precipitation. Legumecoverageaveraged
4.7%in pagturesinterseeded with lespedezaand 1.3%inthose
that received additional N fertilization.

Availableforage DM andlespedezacanopy coveragefor
1999 areshowninFigure2. Availableforage DM wasnot

significantly different (P<.05) beween tresimentsoverdl or &
any timeduring thegrowing seeson. AvailableforageDM from
wheat decreased (P<.05) after



April 27 (Day 117) toalow of 6601b/aon July 20 (Day 201),
then increased somewhat by September 2.

Availebleforage DM and lespedezacanopy coveragefor
2000 areshowninFigure 3. Availableforage DM wasnot

sgnificantly different (P<.05) between trestmentsoverd| or &
any timeduringthegrowing seeson. AvallableforageDM from
wheat decreasad (P<.05) after April 27 (Day 117) toalow of
1160I/aon June6 (Day 158), thenincressad toitsmaximumon
August 10.

Availableforage DM appeared lower inmuch of 1999
comparedto 1998 and 2000. ForageDM availahility paterns
dsodiffered markedly in 1998 and 2000. 1n1998, themaximum
amount of forage occurred early inthessason, wheressthe
maximumin 2000 occurredin Augudt. These differenceswere
likely duetoahigherinitid sockingrateand grazingwhest prior
tocrabgrassin2000. 1n1999, forageavailability wasrdaivey
low throughout the seeson, which may bettributed, & leestin
part, tounevenrainfall distribution and thinner standsof
crabgrassandlespedeza. Lespedezacanopy coveragepegkedin
19990nJuly 20at 3.1% (Fig. 2) andin July, 2000 at 18%
(P<.05)(Fig. 3).

Cattle Performance

Performanceof Searsthat grazed crabgrasspadureseather
fertilized withadditiond N or interseaded withlespedezaare
presentedin Tables1, 2, and 3for 1998, 1999, and 2000,
respectively. 1n1998, grazing gains, subsequent feedl ot
performance, and overall paformancewaresmilar beween
pastureswithlespedeza and those that received anextra
goplicationaof N; grazingganswere1.27 and 1.231b/head daly,
repectively. Cattleshould havebeen removed from pestures2
weeksearlierin 1998to achievemaximumgains. In 1999,
grazing gainsweresmilar between pagtureswithlespedezaand
thosethat received anextragpplicationof N. Gainsduringthe
wheat phaseaveraged 2.22 and 2.26 1bvhead/day; duringthe
crabgrassphase, 1.30and 1.251lvhead/day; and overdl, gains
averaged 1.64 and 1.621h/head/day for pesiuresintersesdedwith
lespedezaandfertilized with additional N, respectively.
Crabgrassgainsin 199likdy werelimited by beow-normel
preci pitation during thesummer months. Steersthat grazed
padureswithlespedezain 1999 gained more (P<.05) during the
finishing phaseand had larger (P<.05) ribeyeareathanthoseon
pesturesfertilizedwithadditiond N. Overdl performancefrom
thebeginning of thegrazing phasethroughtheend of the
fini shingphasewassmilar (P>.05) betwean grazing trestments

Duringdl phesesin 2000, grazing gainswereagansmilar
between pestureswith lespedezaand thosethet recaved anextra
goplicaionaf N. Gainsduringthewheet phesefor pagtureswith
lespedezaaveraged 3.09 and 3.181b/head/day for pastures
fertilizedwithadditional N. Duringthecrabgrassphase, gans
averaged 1.74 and 1.821bvhead/day; and overdl, gainsaveraged
2.19and 2.281b/head/day for peduresinterseaded with lespedeza
andfertilizedwithadditiond N, respectively. Althoughgrazing
gainsweresmilar, deersthat grazed pagturesthet received an
extragpplication of N in2000 gained more(P<.05) during the
finishing phase, whichresulltedin heavier (P<.05) find weights
and higher (P<.05) overall gainsfromthebeginning of the
grazing phasethroughtheend of thefinishing phasethanthose
pastures with lespedeza.

Thisstudy will becontinuedfor at least onemoreyesr.
Wheat will beplantedinthefal and grazed outinthespring.
Catlewill thengrazecrabgrassduringthesummer months. We
arehopeful that thecrabgrasswill beableto reseeditsdf eech
year.
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Table1l. Effects of Interseeding Lespedeza vs. Nitrogen Fertilization on Performance of Steers
Grazing Crabgrass Pastures, Southeast Agricultural Research Center, 1998.

Item Nitrogen Fertilization Lespedeza

Grazing Phase (98 Days)

No. of head 20 20

Initial wt., Ib 702 702
Ending wt., Ib 827 823
Gain, Ib 124 121
Daily gain, Ib 1.27 1.23
Gain/a 124 121

Finishing Phase (142 Days)

Initial wt., Ib 827 823
Final wt., Ib 1253 1239
Gain, Ib 426 416
Daily gain, Ib 3.00 293
Daily DM intake, Ib 26.3 26.9
Feed/gain 8.9 9.2
Hot carcass wt., Ib 764 756
Backfat, in .36 34
Ribeye area, sqin 12.8 13.1
Yield grade 2.6 24
Marbling score sm* SMm®
% Choice 65 75

Overall Performance (Grazing + Finishing Phase) (240 Days)
Gain, Ib 551 537
Daily gain, Ib 2.30 2.24




Table2. Effects of Interseeding Lespedeza vs. Nitrogen Fertilization on Performance of Steers

Grazing Crabgrass Pastures, Southeast Agricultural Research Center, 1999.

Item Nitrogen Fertilization Lespedeza
Grazing Phase - Wheat
No. of head 25 25
Initial wt., Ib 639 639
Ending wt., Ib 768 766
Gain, Ib 129 127
Daily gain, Ib 2.26 2.22
Gain/a 161 158
Grazing Phase - Crabgrass (98 Days)
Initial wt., Ib 772 766
Final wt., Ib 895 893
Gain, Ib 123 127
Daily gain, Ib 1.25 1.30
Gain/a 142 145
Overall Grazing Performance (Wheat + Crabgrass) (155 Days)
Gain, Ib 252 254
Daily gain, Ib 1.62 1.64
Gain/a 303 304
Finishing Phase (114 Days)
Initial wt., Ib 895 893
Final wt., Ib 1350 1400
Gain, Ib 456° 507"
Daily gain, Ib 4.00? 4.45
Daily DM intake, Ib 29.7 33.3
Feed/gain 7.42 7.49
Hot carcass wt., Ib 794 824
Backfat, in .60 .54
Ribeye area, sqin 12.3 13.2°
Yield grade 35 3.0
Marbling score SMm* SM®
% Choice 67 92
Overall Performance (Grazing + Finishing Phase) (269 Days)
Gain, Ib 708 761
Daily gain, Ib 2.64 2.83

2PMeans within a row with a different letter are significantly different (P<.05).



Table3. Effects of Interseeding Lespedeza vs. Nitrogen Fertilization on Performance of Steers

Grazing Crabgrass Pastures, Southeast Agricultural Research Center, 2000.

Item Nitrogen Fertilization Lespedeza
Grazing Phase - Wheat
No. of head 25 25
Initial wt., Ib 600 600
Ending wt., Ib 794 789
Gain, Ib 194 189
Daily gain, Ib 3.18 3.09
Gain/a 242 236
Grazing Phase - Crabgrass (120 Days)
No. of head 20 20
Initial wt., Ib 794 789
Final wt., Ib 1005 994
Gain, Ib 211 205
Daily gain, Ib 1.82 1.74
Gain/a 218 208
Hay production, Ib of DM/a 605 605
Overall Grazing Performance (Wheat + Crabgrass) (181 Days)
Gain, Ib 412 397
Daily gain, Ib 2.28 2.19
Gain/a 460 444
Finishing Phase (128 Days)
Initial wt., Ib 1005 994
Fina wt., Ib 1421° 1388°
Gain, Ib 416° 394°
Daily gain, Ib 3.25% 3.08°
Daily DM intake, Ib 30.1 29.2
Feed/gain 9.25 9.53
Hot carcass wt., Ib 835 830
Backfat, in .58 .65
Ribeye area, sq in 13.6 135
Yield grade 3.2 34
Marbling score MT® MT*
% Choice 75° 100°
Overall Performance (Grazing + Finishing Phase) (309 Days)
Gain, Ib 821% 788"
Daily gain, Ib 2.66% 2.55°

2°Means within a row with a different letter are significantly different (P<.05).



SOUTHEAST AGRICULTURAL RESEARCH CENTER
KANSAS STATE UNIVERSITY

EFFECT OF GRAZING SYSTEM ON ENDOPHYTE-INFECTED AND
ENDOPHYTE-FREE FESCUE-CLOVER PASTURES

Lyle W. Lomas, Joseph L. Moyer, Daniel W. Sweeney, Frank K. Brazle', Gary L Kilgore', and
Rodney Jones’

Summary

Thirty-two steersgrazedtall fescue padturesinterseeded
withladinodover todegeminetheeffect of thepresenceof the
fungd endophyteand grazing sysem (continuousor rotational
socked) ongrazing and subsequent finishing performance of
stocker steers. Searsgrazing continuoudy stodked pestures
had higher (P<.05) grazing, finishing, and overdl gainsthan
thosethet wererotated twiceweekly. Catlethet grazed low
endophyte pastureshad higher (P<.05) grazingand overal
gains, butamilar (P>.05) finishing gainsasthosethat grazed
high endophyte pastures.

I ntroduction

Tdl fescueisawe | adapted pasturegrassintheesstern
US, but it hasareputation for poor performanceby grazing
livestock because of the presenceof thefungd endophyte.
Catlemenutilizing high-endophytetd| fescuepagtureeither
cantoleratedepressed gainsfromtheir cattleor seek to
improvegrazing performanceby destroying exising tandsof
fescueand replacing themwith endophyte-freefescueor other
foragesor by interseeding legumesinto existing pesturesto
reduce the adverse effects on animal performance.

| nterseeding legumesinto existing high-endophytetal
fescue pegtureshasprovento bean effectivemethod toreduce
theadverseeffectsonanima performance. Aneconomic
anaysisfrom grazing research with stocker steersat the
Southesst Agriculturd Research Center showed that grazing
endophyte-freefescuepasiurewasmoreprofitablethanusing
endopohyte-infected pasturewith nitrogenfertilizer or dover

1Southeast Area Extension Office.

2K SU Department of Agricultural Economics.

8

in20of 3years However, ontheaverage, grazing endophyte-
infected fescuewith clover wasthemodt prafitablepasture
dternative, and endophyte-infected fescuewith nitrogen
fetilizationwasthelesgt profitable. Endophyte-infectedfescue
interssaded with dover wasthemod profitablesysemindl 3

years when ownership was retained through slaughter.

Research at other locationshasshownthet intendve
rotetiond grazing resultedingmilar animal performancebut
greater gain per acrethan continuousgrazing. However, the
resultsof many of thesestudies havebeen confounded by
usingahigher stocking rateon rotationd grazed pasturethen
on continuousgrazed pasiures. Thefollowing study was
conducted to comparelegume persstence, forageproduction,
and grazing and subssquent feediot performancecof stocker
steersgrazing endophyte-infected and endophyte-freefescue-



dover pesturesstocked continuoudy or rotationdly et smilar
rates.

Experimental Procedures

Sxteen 5-acrepagturesof ‘ Kentudky 31'tdll fescuewere
usedinarandomized completeblock design experiment.
Pastureswerelocated a theMound Valey Unit of theKansas
SaeUniversty - Southeest Agriculturd Research Center on
aParsonssiltloam soil (fine, mixed, thermic, Moallic
Albagudf). One-hdf of thepedureswereendophyte-freeand
theother half had morethan 65%infectionratewiththe
endophyte (Neotyphodium coenophialum Glen,
Bacon, Price, andHanlin). All pastureswerefertilizedin

September, 1999 with 16-40-40 Ib/a of N-P,0s-K ;0.

Sixty-four stocker deerswithaninitid weight of 5341b
werewel ghed on consecutivedays dratified by weight, and
alottedrandomly at 4 steerseachtothesixteen 5-acre
expaimentd paduresof ‘ Kentucky 31 tdl fescueon April 25,
2000. Eight of the 16 pastureswere endophyte-infected and
dghtwereendophyte-frea. All pastureshad beenprevioiudy
interseeded with* Regdl’ ladinoclover. All pastureswere
gockedwith4 sears. Four pagturesof eschtype (endophyte-
infected or endophyte-free) weresdected at randomand
subdividedfor rotationa grazing. Cattleintheremaining
pastureshad accessto theentire5 acresat all timesfor
continuousgrazing. Catleinrotationdly grazed pestures
initialy had accessto hdf the pasturefor thefirst twoweeks
andtheother half of thepastureduring thethird and fourth
weeksof thedudy. Theredfter, pesturesweresubdividedinto
8 paddocksfor rotationd grazing and Seersweremovedtoa
different paddock twiceweekly. Noproteinor energy
supplement wasfed. Cattleweretreated for internal and
externd paraditesprior to being turned out to pestureand later
werevacdnated for protectionfrompinkeye. Stearshedfree
accessto commercial minerad blocksthat contained 12%
cacium, 12% phosphorus, and 12% sat. Two Seerswere
removed fromthestudy during thegrazing phasefor reasons
unrdlated toexperimentd trestment and replacedwith“ grazer”
seersthat wereused to keep stockingratesequa oneech
pasture. Another dear wasremoved fromthesudy et theend
of thegrazing phasefor reasonsunrel ated to experimenta
trestment. Grazingwasterminated and dearswereweighed on
September 11 and 12 (140 days).

Following thegrazing period, catleweremovedtoa
finishingfadlity andfed adiet of 80%groundmilo, 15%com
dlage, and 5% supplement onadry matter bessfor 147 days

Steerswereimplanted with Synovex S° on days0 and 84 of
thefinishingperiod. Cattleweredaughteredinacommercid
facility at theend of thefinishing period, and carcassdata
collected.

Legumecanopy coverageaswll asavalabledry matter
weremonitoredinal experimenta pasturesthroughout the
grazing phase using a calibrated falling disk meter.

Results and Discussion

Grazingandfinishing parformanceare ligedinTable L.
Catlewerepodledwithingrazing sysemand endophytelevd
since there wereno grazing systemx endophyte level
interactions. Cattlethet grazed continuoudy socked pagtures
gained 25.2% more (P<.05) on pasturethan thosethet were
rotated twice weekly. Cattlethat previoudy grazed
continuoudy Socked pedureswered o heavier (P<.05) atthe
endof thefinishing phase, had higher (P<.05) finishing gains
and higher (P<.05) overdl gains, consumed more (P<.05)
fead, andyid ded heavier (P<.05) carcasseswithmore (P<.05)
beckfat and higher (P<.05) numerica yidd gradesthenthose
thet wereprevioudy rotated twiceweskly during thegrazing
phase.



Catlegrazinglow endophytefescuegained 68.9% more previously grazed highendopohytepasturesrequiredless

(P<.05) thenthasethat grazed high endophyte pesturesduring (P<.05) fead per unit of gainandyiel ded carcasseswith lower
thegrazing phase. Therewasnodifference(P>.05)in (P<.05) numerical yield grades and more (P<.05) marbling.
finishing gainsof geersthat had previoudy grazedlow or high

endophytepastures. Steersthat grazed |ow endophyte Atleagt twomoreyearsof grazingareplanned. Aneconomic
pastureshad higher (P<.05) overal gains, wereheavier andysiswill beperformed using enterprisebudgeting and

(P<.05) a daughter, andyid ded heavier (P<.05) carcasses whole-farm modeling after data have been collected.

than their counterpartsthat grazed high endophyte pastures

Steers that had

Tablel. Effect of Grazing System on Endophyte-Infected and Endophyte-Free Fescue-Clover
Pastures, Southeast Agricultural Research Center, 2000.

Grazing System Endophyte Level

Continuous Rotational Low High
Grazing Phase (140 Days)
No. of head 16 14 14 16
Initial wt., Ib 594 593 593 594
Ending wt., Ib 782° 743° 806° 720°
Gain, Ib 188* 150° 213 126°
Daily gain, Ib 1.34° 1.07 1.52¢ .90¢
Gain/a 150 120° 185° 101°

Finishing Phase (147 Days)

No. of head 16 13 14 15
Initial wt., Ib 782 746 806° 722°
Ending wt., Ib 1258* 1190° 1256° 1191¢
Gain, Ib 476* 443° 450 469
Daily gain, Ib 3.23 3.02° 3.06 3.19
Daily DM intake, Ib 28.0° 26.1° 277 264
Feed/gain 8.67 8.68 9.05° 8.29¢
Hot carcass wt., |b 761% 717° 761° 717°
Backfat, in 46° A40° 45 41
Ribeye area, sgin 12.9 12.7 12.9 12.7
Yield grade 2.8 2.6 2.8° 2.6
Marbling score Sm*® v SM*e M
% Choice 8l 72 72 81

Overall Performance (Grazing + Finishing Phase) (287 Days)
Gain, Ib 664% 594° 663° 595¢
Daily gain, Ib 2.31° 2.07° 2.31° 2.07°

2P Grazing system means with different superscripts are different (P<.05).
¢4 Endophyte level means with different superscripts are different (P<.05).
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SOUTHEAST AGRICULTURAL RESEARCH CENTER
KANSAS STATE UNIVERSITY

EFFECTS OF LEGUME PERSISTENCE IN ENDOPHYTE-INFECTED TALL FESCUE
PASTURES ON FORAGE PRODUCTION AND STEER PERFORMANCE

Lyle W. Lomas, Joseph L. Moyer, and Gary L. Kilgore!

Summary

A tota of 135 steersgrazed high-endophytetall fescue
pastures in1998, 1999, and 2000that had beeninterseeded with
ether lespedeza, red dover, or ladinodover during 1995, 1996,
and1997. Noadditiond legumewasseeded efter 1997 in order
toevduatelegumeperssence Legumecover, foragedry meter
production, and grazing steer parformance weremeasured. In
1998, cattlegrazing pasturesinterseeded with ladino clover
gained significantly (P<.05) morethanthasegrazing pastures
i nterseeded with | espedezaor red dover. Gansfrom pediures
interseeded withred dover or lepedezaweresimilar (P>.05).
Steersthat grazed pasturesinteseeded with red clover gained
more (P<.05) duringthefinishing phasethanthosethat grazed
padiuresinterseededwithladinodover. Find weight a theend
of thefinishingphese, hot carcassweaght, and overdl daily gain
werelower (P<.05) for seersthat grazed pasturesinterseeded
withlespedezathenfor thoseinterseaded withred dover or ladino
dove. In1999, grazing, finishing, and overdl parformancewere
similar among pasturesprevioudy interseeded withthethree
legumes. Stearsthat hed previoudy grazed pegturesinterseeded
withred clover had alower (P<.05) percentageof choice
carcassesthanthosethat wereinterseeded with lespedezaor
ladinodover. In2000, grazing performancewassmilar among
peduresprevioudy interseaded with thethreelegumes. Presence
of legumeswasdosdy corrdated with grazing Seer performeance.

I ntroduction

Intersaading legumesinto high-endophyte Kentucky 31 tll
fescue pastures has proven to be an effective means of
minimizingthenegdiveeffect of theendophyteon performance
of grazing beef cattle. Whitedover isthe predominant legume
seededwithtall fescueespecialy inthe southeastern US;

1Southeast Area Extension Office.
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however, lepedezaandred dover aredsoussdin edificarees
L egume persi stenceisextrandy important inthisproduction
system, becauselegumeseedisamgor expenditure. Thisproject
wasconducted to comperelegumeparssence, forageproduction,
and grazing performanceand subsaquent fesd ot performance of
socker searsgrazing high-endophyteta| fescue pasturesthat
had beenintersseded previoudy withladinodover, lespedeza, o
red clover.

Experimental Procedures

Pastures
Theexpaiment wasconducted usngarandomized complete
block desgnwiththreereplications. Nineexperimenta pasiures
(5-acres each) located a the Parsons Unit of the KSU Southesst
Agricultura Ressarch Center wererandomly assgned alegume
trestment. The pasiuresof established (>5yr) Kentucky 31t



fescuehad morethan 65%infection ratewith theendophyte
(Neotyphodium coenophialumGlen, Bacon, Price, and
Hanlin). Pastureswere interseeded with either lespedeza
(‘Marion in199%5 andKoreenin1996and 1997), ' Regd’ ladino
dover, or ' Kenland' red dover usngano-ill drill ineech of the
previous3years Noadditiond legumeseed wasplantedin 1998
or 1999inorder todeterminethe perdsenceof legumesplanted
inpreviousyears All pedureswerefertilizedwith 16-40-401b/a
of N-P,Os-K,0 in September of each year.

Availableforagewasdelermined a theinitiation of grazing
and duringtheseasonwith adisk meter cdibrated for tdl fescue
Three exclosures(15-20ft%) wereplacedineach pegture; totd
productionwasestimeted fromthreeresdingsper exdosure, and
availableforagewasdetermined from threereadingsneer eech
cage. Legumecanopy coveragewasestimated fromthe
percentageof thedisk dircumferencethat contacted aportion of
the canopy.

Grazing Steers

In 1998, 1999, and 2000, 45 mixed-breed deerswere
weighed on consecutivedays, sratified by weight, and dlotted
randomly totheninepagtures. Grazingwasinitiated on April 1,
March 30, and April 4,in1998, 1999, and 2000, respectively.
Initia weightsof steersutilizedin 1998, 1999, and 2000 were
573,565, and 5531, respectivdly. Cattleweretregted for internd
and external parasites prior tobeing turned out to pastureand
later werevaccinated for protectionfrompinkeye. Steerswere
fed 21b of ground grainsorghum per heed daily and hedfree
aocesstocommerdd minerd blodksthat contained 129 cadum,
12% phogphorus, and 12% sdt. Onegteer wasremoved from
onedf thelespedezapadturesin 1998, onefrom oneof theladino
clover pasturesin 1999, and onefrom oneof thered clover
padturesin 2000for reesonsunre ated to experimentd trestment.
Pegturesweregrazed continuoudy a agtockingrateof 1 headla
Grazingwasterminated and earswerewea ghed on November 9
and 10 (223 days) and November 3and 4 (218 days), and
November 7 and 8 (218 days), in 1998, 1999, and 2000,
respectively.

Following thegrazing period, cattlewereshippedtoa
finshingfadlity andfed adiet containing 80%ground milo, 15%
cornsilage, and 5% supplement onadry metter besis Sears
wereimplanted with Synovex-S°on days0and 84 of the
finishingperiod. Catlethat grazedin 1998 and 199 werefeda
finishing diet for 154 and 140 days, repectively, and daughtered
inacommercid fadlity. Carcassdatawerecdllected. Catlethet
grazed these pasturesduring 2000 arecurrently completing the
finishing phase of this study.
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Results and Discussion

Pastures

Avalableforagedry matter for eachlegumetrestment for
1998, 1999, and 2000 are shownin Figures1, 2, and 3,
respectively. Pasturesinterseeded withladinoclover or red
clover had higher avail ableforage dry matter thanthose
interseeded with lespedezaduring theearly part of thestudy.
Availdbleforagedry metter produdionwassmilar amonglegume
treatmentsduring thelatter part of thestudy. In2000, availeble
dry matter did not differ (P>.10) by previouslegumetrestment,
0 theaverage by date acrosstrestment isshownin Figure 3.

Legumecover in1998for each previouslegumetregtment
isshowninFigure4. Legumecover washigher in pastures
interseeded with ladino clover thaninthose seeded withred
clover or lespedeza. Legumecover wassimilar in pastures
interseeded with red dover or lespedeza. 1N 1999, therewasno
ggnificant difference(P>.05, datanot shown) inlegumecover
from previous seeding, athough pesturesseededwithladino
dove averaged morethan 3% cover, wheresstheaveragefor red
clover and | espedezassedingswerepracticaly zero. 12000,
legumecover from previousseedingsof ladinodover was 1.3%
(data not shown), which was



significantly (P<0.05) morethanthezerolegumecover from
previous seedings of red clover and lespedeza.

Cattle Performance

Grazing and subsequent finishing performanceof deers
grazing high-endophytefescue pasturesinterseeded with the
vaiouslegumesin 1998 arepresntedin Table L Daily gainsfor
peduresintersseded withladinodover, red dover, andlespedeza
werel.24,1.03,and .931b, regpectively. Cattlegrazing pastures
interseeded withladinodover ganed Sgnificantly (P<.05) more
than thosegrazing pasturesinterseeded with lespedezaor red
clover. Gainsof geersgrazing pesturesinterseeded withred
clover or lespedezaweresmilar (P>.05). Resultsfor gainsof
grazing socker cattlefollowed thesametrendsaslegumecover.

Finishing gainswere higher (P<.05) for steersthat
previoudy grazed red dlover pagturesthanthosethet previoudy
grazed peduresinterssededwithladinodover. Feedintakeand
fead/gainweresimilar betweenlegumetrestments. Cattlethet
grazed pagturesinterseeded with lespedezahad lower (P<.05)
find livewe ght, hot carcassweght, and overdl daily gainthen
thosethat grazed pagturesinterseeded with red dover or ladino
clover. Overdl gainsbetween steersthat grazed red clover or
ladino clover were similar (P>.05).

Grazing and subsequent finishing performanceof dearsthet
grazed thesepegtures in 1999 arepresantedin Table2. Legume
treatment had no effect (P>.05) ongrazing or finishing
peformance However, the percent of dearsthet graded choice
waslower (P<.05) from pedturesinterseaded withred dover then
from those with lespedeza or ladino clover.

Grazing performancefor 2000ispresentedin Table 3.
Legumetregtment hed no effect (P>.05) ongrazing performance
Cattlethat grazed these pasturesduring 2000 arecurrently
completing thefinishing phaseof thisstudy. T hiswasthefind
year forthisproject. Find resultswill besummarized innext
year's report.
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Tablel. Effects of Interseeding Legumes into Endophyte-Infected Fescue Pastureson
Performance of Steersin 1998, Southeast Agricultural Research Center.

Legume
Item Lespedeza Red Clover Ladino Clover
Grazing Phase (223 Days)
No.of head 14 15 15
Initial wt., Ib 572 574 573
Ending wt., b 779° 803* 849°
Gain, Ib 207 230° 276°
Daily gain, Ib 0.93* 1.03 1.24°
Finishing Phase (154 Days)
No. of head 14 15 15
Starting wt., Ib 779 803° 849°
Final wt., Ib 1296* 1340° 1341°
Gain, Ib 51720 5372 492°
Daily gain, Ib 3.36* 3.49° 3.19°
Daily DM intake, Ib 25.0 26.3 258
Feed/gain 7.45 7.58 8.07
Hot carcass wt., |b 7907 813° 817°
Dressing % 61.0 60.7 60.9
Backfat, in .39 .38 .40
Ribeye area, sgin 16.0 155 15.3
Yield grade 1.8 2.0 21
Marbling score SMm* SM™ SM*
% Choice 62 80 67
Overall Daily Gain (377 Days) 1.92° 2.03° 2.04°

2PMeans within a row with a different letter are significantly different (P<.05).
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Table2. Effects of Interseeding Legumes into Endophyte-Infected Fescue Pastureson
Performance of Grazing Steers, Southeast Agricultural Research Center, 1999.

Legume

Item Lespedeza Red Clover Ladino Clover

Grazing Phase (218 Days)

No. of head 15 15 14
Initial wt., Ib 565 565 565
Ending wt., Ib 775 784 779
Gain, Ib 210 219 214
Daily gain, Ib 97 101 .98
Finishing Phase (140 Days)

No. of head 15 15 14
Starting wt., Ib 775 784 779
Final wt., Ib 1322 1320 1344
Gain, Ib 547 536 565
Daily gain, Ib 3.90 3.82 4.03
Daily DM intake, Ib 271 28.2 27.8
Feed/gain 6.94 7.38 6.9
Hot carcass wt., Ib 790 800 808
Dressing % 59.7 60.6 60.1
Backfat, in 51 44 45
Ribeye area, sqin 12.0 11.4 12.3
Yield grade 3.3 29 31
Marbling score MT™ SM™ MT?
% Choice 92° 73 100°
Overall Daily Gain (358 Days) 212 211 2.18

2PMeans within a row with a different letter are significantly different (P<.05).
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Table3. Effects of Interseeding Legumes into Endophyte-Infected Fescue Pastureson
Performance of Grazing Steers (218 Days), Southeast Agricultural Research Center,

2000.
Legume

Item Lespedeza Red Clover Ladino Clover
No. of head 15 14 15
Initial wt., Ib 552 554 552
Ending wt., Ib 774 798 780
Gain, Ib 223 245 229
Daily gain, Ib 1.02 112 1.05
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SOUTHEAST AGRICULTURAL RESEARCH CENTER
KANSASSTATE UNIVERSITY

USE OF LEGUMESIN WHEAT-BERMUDAGRASS PASTURES

Joseph L. Moyer and Lyle W. Lomas

Summary

Usedf hairy vetchinlieuof nitrogen (N) fertilizer for wheet
i N bermudagrasspedturestended toincressegaring caf and cow
ganswithamilar averageforageavailability compered towhedt-
bermudagrassplusaN application during thewheet phese. Red
clover inbermudagrassinlieuof onesummer N gpplicationdid
not affect cow gains.

I ntroduction

Bermudagrassis aproductive forage specieswhen
i ntendvely maneged. However, it hasperiodsof dormancy and
requiresproper useto maintainforagequdity, and dsoadequate
nitrogen (N) fertilizer to optimizeforageyiddand qudity.
Interseedingwhest or ather smdll grainscanlengthenthegrazing
season but thisreguiresadditiond N fertilization. Legumesin
thebermudagrasssvard couldimproveforagequility and reduce
fertilizer usage. However, legumesaredifficult toestablishand
maintainwiththecompetitivegrass. Red clover hasshown
promiseof summer survivd inbermudagrasssod and may be
productiveenoughto subgtitutefor midsummer N fertilization.
Hairy vetchisavigorouswinter annud legumethet hassurvived
mog wintersin southeestern Kansas Thissudy wasdesignedto
comparecow-calf and dry cow performanceon awhest-
bermudagrasspasture systemthat included awinter and a
summer legumewithasingle601b/aN application (Legumes)
vearsuswheat-bermudagrasswithtwo addiiond N goplicationsof
50 Ib/a and no legumes (Nitrogen).

Experimental Procedures

Eight 5-acre’ Hardie bermudagrasspadiureslocated a the
Mound Vdley Unit of theK SU - Southeest Agricuiturd Research
Center (Parsonssilt|oam soil) wereassgnedto Legumeor
Nitrogen trestmentsinacompleidy randomized desgnwithfour
replications.
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‘Jagger’ wheat (851b/a) wasinterseeded (no-till) into
bermudagrasssod on September 15, 1999. Thenextday, 301b/a
of hairy vetchand4 I/acf arowlesf dover wereintersesded into
thefour pasturesassigned tothelegumetreatment. Sandsof
whest and hairy vetchwereassessad as “excdlent.” Thefour
Nitrogen pestureswerefertilized on February 7, 2000with451k/a
of N as urea.

Cowsand cal veswerewea ghed onconsecutivedays and
four pairswereassgned randomly by weght toeech pedureon
March16. OnApril 4, legumepastureswerebroadcast with 12
Ibaof ‘Kenland mediumreddover. All pestureswerefertilized
on May 22 with 60-50-30 Ib/a of N-P,0s-K,0.

Thewheet grazing phaseended onMay 10-11, whencows
and caveswerewea ghed and caveswereweaned. Cowswere
returned to assigned padtiuresto continuegrazing bermudagrass
until August 17, whenthey wereremoved to begin calving.
Nitrogen pastures received 50 Ib/aof N asureaon July 12.



Availableforageandlegume canopy coveragewere
monitored throughout thegrazing ssesonwith acdibrated disk
meter. Pasturesweremowed on September 8toremoveexcess
forage.

Results and Discussion

Thedand of hairy vetchwasexodlent throughout thewinter
and spring. Gainduringthewhesat grazing period (57 days)
tended tobegreater (P<.10) for cavesand cowsintheLegume
thenintheNitrogenpesuresysem (Teblel). Averegeavalade
foragedry matter inthewheet grazing phasewassmilar (P=.15)
for theLegumeandtheNitrogen system, but therewere
differences(P<.05) a cartaintimesduring thegrowing seeson
(data not shown). The
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|egume canopy coveragewas 95% for thelegumetrestment,
practically al hairy vetch.

Cow gainsduring thebermudagrassphase tendedtobe
greater (Tablel, P>.05) for theLegumethantheNitrogen
sysem. Averageavalableforapewassmilar (P<.20) for thetwo
systems. Averagecanopy coverageof red clover wasnot
significantly gregter (P>.20) for theLegumesthantheNitrogen
sydem. After grazingwasoconduded, asmilar (P>.20) amount
of foragewasremovedashay fromthetwosysems. Forthe
whedt and bermudagrass phasesinthe 2000 grazing Seeson, total
cattlegain tendedto behigher (P<.10) intheLegumesthanthe
Nitrogen treatment.



Table1l. Performance of Cow-Calf PairsGrazing Bermudagrass PasturesInterseeded with Wheat and
Fertilized with Nitrogen or | nter seeded with L egumes, Southeast Agricultural Resear ch Center,

2000.
Management System

Item Nitrogen Legumes
Wheat Phase
No. of cow-calf pairs 16 16
No. of days 56 56
Stocking rate, cow-calf pairs/a 0.8 0.8
Calf initia wt., Ib 425 424
Calf fina wt., Ib 582 608
Calf gain, Ib 158° 184°
Calf daily gain, Ib 2.82° 3.28°
Cow initia wt., Ib 1229 1221
Cow final wt., Ib 1329 1347
Cow gain, Ib 100° 126°
Cow daily gain, Ib 1.78° 2.25°
Cow + calf gain, Ib/a 206° 248"
L egume cover, % 1? 95°
Average available DM, Ib/a 1380 1640
Bermudagrass Phase
No. of cows 16 16
No. of days 98 98
Stocking rate, cows/a 0.8 0.8
Cow initial wt., Ib 1329 1347
Cow fina wt., Ib 1564 1609
Cow gain, Ib 235° 262°
Cow daily gain, Ib 2.40° 2.67°
Cow gain, Ib/a 188° 210°
L egume cover, % 1 6
Average available DM, Ib/a 4190 3600
Hay Removed, Ib/a 1060 1030
Tota cow + calf gain, Ib/a 394° 457°

2PMeans within a row followed by a different letter are significantly different (P<.05).
“dMeans within a row followed by a different letter are significantly different (P<.10).

20



SOUTHEAST AGRICULTURAL RESEARCH CENTER
KANSASSTATE UNIVERSITY

EFFECTS OF GRAIN SORGHUM PROCESSING ON SHEEP
RESPONSE TO TALL FESCUE ENDOPHYTE

Joseph L. Moyer, Frank K. Brazle, and Lyle W. Lomas

Summary

Inan18-day trid, wetherswerefed dietsthet contained 10%
high- (HE) or low-endophyte (L E) fescueseedandgrain
sorghum thet wasdther processed (Seam+Hrested, low bidlogical
adtivity; LA) or unprocessed (raw, highactivity; HA). Wethers
fed LE-LA dietstended to gain morethanthosefed HE, had
higher feedintakefrom days13-18thenlambsfed HE-LA or LE-
HA, lower respirationrateon day 7 and higher ssrumprolactin
concentrationthan lambsfed theother diets. However, Since
thereweredfferencesinganandintakeresponsesbawean LE-
LA andHE-LA comparedtoL E-HA andHE-HA, theraw
sorghumgrain may havehad someamdiorativeeffect onthe
more toxic diet.

I ntroduction

Tall fescueisthe predominant cool-seesonperennid grass
intheUnited Sates grownonabout 35millionacres However,
maost of thetdl fescueinthe US containsan endophytic fungus
(Neotyphodium coenophialum Glen, Bacon, Price and
Hanlin) that gppearssymbiaticwith theplant but containsergot
alkaloidsthat areddrimenta tomany animals induding cattle,
sheep, and horses.

Seedsof certain sorghum cultivarsshow reldively high
levesof antifungd activity. Biologicd activity isdestroyed by
steamtreatment of sorghum, and digestibility and other
characterigicsmay dsobedtered. Theobjectivesof thistrid
weretodetermine 1) theeffectsof dteringbiologica and other
propertiesof sorghum grain on shegp responseto fescuefungus,
and 2) whether thebregkdown of ergovainewasdtered by such
sorghum treatment.
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Experimental Procedures

The trial was set up in a2 x 2 factorial treatment
arrangement withfour animal sper replicationinacompletdy
randomized design. Dietswereformulated (Table 1) containing
high-endophyte(HE) or low-endophyte (LE) tall fescuessed and
asorghumgrain conocantratewith high bidlogicd activity (HA) or
low bidlogicd adtivity (Seamed, LA). Resultsof anelysesof diet
constituentsthat differed among tresimentsarelisedin Table2.
TheHE td fescue seed had about twicethe concentration of
ergovalineasthel E tall fescuessad. TheHA sorghumhed
higher crudepratein and availableprotein concantrationsthendid
theL A (steam+treated) sorghumgrain. Nutrient andysesof the
trestment dietsareshownin Table 3. Thelower concantration of
crudeproteinintheHE-LA and LE-LA trestmentsreflectedthe
lower protein vauesfound in thelow-activity sorghum grain.

Wetherswereobtainedinearly Jneandfed dfdfahay and
salt, free-choice, then preconditioned for threeweekswith
amountsincressingto 341bvheed/day of thetrestmeant diet (Teble
1) containing endophyte-freetall fescue seed and ground,
untrested sorghumgrain. OnJuly 17, wethersaveraging 701b
were sheared, vaccinated for enterotoxemia, weighed,



andputinindividud 4- x 7-ft stalsinaventilated barn and
mantained onthesameuniformdiet. Individud feed andweter
intakeweremessured during thisperiod. Thefesding of different
trestment rations(Table 3) beganon July 24 and continued for 18

days.

Semi-weekly measurementsof respiraionratleand rectdl
temperatureweretaken. Onthelast twodaysof thetrid, feces
werecollected for ergoveineassay. At thecondusionof thetrid,
blood ssmplesweretaken for determination of serum prolactin
concentration.

Wetherswerefed together for 23 dayswith 3Iivhead/day of
79% ground, untreated sorghumgrain, 12% oybeanmed, 6%
dried molasses, 1.5%ground limestone, andtherest sdtand
premix of Vitamin A, D, and E, plusfree-choicehigh-qudity
clover hay, then weighed again.

Tablel. Composition of Diets Offeredto
Wethers.
Ingredient Composition
--0p- -
Ground sorghum grain 59.2
Soybean mea 9.5
Fescue seed 9.5
Ground afalfa hay 14.2
Dried molasses 4.7
Limestone 1.2
Salt 0.5
Vitamin A, D, E premix 0.6

Soybean oil 0.6

Results and Discussion

Weghtsand gainof wethersoffered different trestment diets
areshowninTable4. Duringthe18-day trid period, wethers
tended (P>.10) togainmoreonthe LE-L A diet comparedtodiets
thet contained high-endophytetall fescueseed. Duringthepost-
trial period, wethersthat hed previoudy consumedtheHE-HA
diet tended togainmorethanwethersthat had beenfed the LE-
HA diet.

Feadintakefor three6-day periods, overal intakefor the
18-day trial, andfeed efficiency arelistedin Table5. No
differenceinfeedintakewasfoundfor thefirst two periods.
However, duringthefind 6 daysof thetrid, wethersthat werefed
theHE-LA diet consumed sgnificantly (P<.01) lessthenwethers
conaumingtheLE-LA di¢t andwethersfedtheLE-HA digtdso
conaumedless(P<.05) thenthosefedthe LE-LA diet. Wethers
fedtheHE-HA digt consumed anintemediateamount during the
find period. Averagedaily intakefor thetotd test period tended
(P<.10) tobelessfor wethersontheHE-LA compearedtotheLE-
LA diet. Nodifference(P>.10) among dietswasfoundfor feed
efficiency of wethers.

Water intakefor three6-day periodsof the 18-day trid and
oveadl averagedaily intakeareshawnin Table6. Nodifference
inwater intakewasfound among thetreatment dietsfor thelast
twoperiods However, duringthefirg 6 daysof thetrid, wethers
thatwerefedtheHE-LA diet consumed significantly (P<.05) less
thanwethersconsumingtheHE-HA diet andwethersfed theLE-
LA diet tendedto consumeless(P<.10) thenthosefed theHE-
HA diet. Averagedaily intakefor thetotd test period tended
(P<.10) tobelessforwethersonthe HE-LA compared tothe HE-
HA diet.

Respirationrateof wethersa semi-weekly interva sduring
the18-day trid isshownin Table7. Differencesinrespiration
rate were found among the trestment diets on the seventh



andfourteenth daysof thetest. Onday 7, respiraionrateof
wethersfedtheL E-LA dietwassgnificantly (P<.05) lower then
therespiration rate of wethersfed theother diets, and the
differencebetween repiration ratesof wethersfed theHE-HA
diet comparedtotheL E-L A dietwashighly gnificant (P<.01).
Onday 14, repiraionrateof wethersfed theHE-L A diet wes
lower (P<.05) compared totherespiraionrateof wethersfedthe
HE-HA diet.

Thesami-weekly body temperatureof wethersduring the
18-day trid isshowninTable8. Differencesinbody temperaure
werefoundamong thetreastment ditsonly ontheseventeanth day
of thetes. Body temperaturedf wethersfedtheLE-HA digtwere
higher (P<.05) compared tothetemperatureof wethersfedthe
HE-LA die. WethersfedtheLE-LA diet dsotended (P<.10) to
havealower body temperaturethenwethersfedtheHE-LA dit.

Blood serum prolactinandfecd ergovaineconcentrations
from collectionsnear theend of thetrid period arelidedin Table
9. Serum prolactin concentrationinwethersfedtheLE-LA digt
washigher (P<.05) thentheproladtin conoartrationinwethersfed
thecother diets and thedifferencebetween praladtininwethersfed
theHE-HA andHE-LA dietsscomparedtotheLE-LA dietwas
highly significant (P<.01). Serum prolactin concentration of
wethersfedtheL E-HA diet tended (P<.10) tobehigher than
prolactininwethersfed the and HE-L A diets, and lessthan
prolactin in wethers fed the LE-LA diet.

Fecd ergovdineconcentration (Table9) fromwethersfed
theHE-HA and HE-L A dietswassignificantly (P<.05) higher
thanfecd ergovdinefromwethersfedtheother diets, and the
differencebetween concentrationsfromwethersfed theHE-HA
diet comparedtotheLE-HA and L E-L A dietswashighly
significant (P<.01).
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Thewethersshowed responsestothefescueendophytic
fungus. Gaintended to bereduced and blood serumprolactin
wasreduced with diets contai ning high- comperedtolow-
endophytetd! fescuesead. Alteringthepropertiesof thedietary
sorghum grainwith seem treastment modified shegp responseto
the fescue endophyte.

Feedintakeva uesnear theend of thetest (third 6-day
paiod) weresmilar for digtscontaining hight and low-endophyte
seedwhenbiologicdly active(raw) grain sorghumwasused.
However, intakeleve sinthethird period of dietsthat induded
steamed grain sorghumwerereduced when high-endophyte
compeared tolow-endophytessadwasinduded. Water intakewas
differentially affected by treatment early inthestudy, but
appeared transitory.

Respiration rateson day 14 of thetrid (duringthethird
period) wereat thar highest andweredfferentialy effected by
treatment. Wethersthat consumed dietscontaining high-
endophytetdl fescueseed had higher respiraiionraieswithraw
vs. steamed sorghum grain in the diet.

Body temparatureof wetherswasaffected by trestment only
near theend of thetrid (day 17). Body temperaturea that time
tended to belower with teamed compared to raw sorghumwhen
thedietinduded low-endophytefescuesead, butwasnat different
when high-endophyte fescue seed was in the diet.

Serum prolactin concentration in wethersfed diets
containing high-endophytetall fescue seed weresmilarly low
whether thesorghumwassteamed or nat. However, whenlow-
endophytetdl fescuessadwasinthediet, prolactinlevd swere
higher with steamed sorghum.

Fecd ergovdineconcentrationswereat leet 4-fold higher
from dietscontaining high- compared tolow-endophytefescue
seed. However, no differencewasfound between dietsthat
contained steamed vs. raw sorghum grain



with either high- or low-endophyte fescue seed.

Wethersthat werefed LE-LA dietstendedtoganmarethen
thasefed HE and had higher feed intakefrom days 13-18 than
lambsfed HE-LA or LE-HA,, indicatingthet seemtrestment hed
a postiveimpect onfeed utilization a low level sof endophyte
toxin. Thiswasaso evidenced by thelower respirationrateon
day 7 and higher serum prolactin concentration at theend of the
study of lambsfed LE-L A dietscomparedtolambson other
diets.

Conversely, inthepresenceaf highlevelsof endophyte
toxin, feedintake, weight gain, and serum prolactin of wethers
werereduoad morewhen dietscontained SeanHrested compered
toraw sorghums. Thismay indicatethet, whilesteam-tregted
sorghumwasasupeior fead et low endophytelevds hidogicdly
activesorghumoould haveplayedardeinamdioraing dietsthet
contained the higher concentration of toxin.

Table2. Analysis of constituents of different treatment diets. high-endophyte (HE) and low-
endophyte (LE) tall fescue seed and high-activity (HA) and low-activity (LA, steam-
treated) sorghum grain.

Fescue seed Sorghum grain

Item HE LE HA LA
Dry matter, % 89.4 89.2 88.3 88.7
Crude protein, % 14.0 15.0 16.5 12.8
Available protein, % 9.6 105 11.8 8.4
Crude fiber, % 9.1 9.9 2.3 2.4
Ether extract, % 0.98 0.77 411 3.08
Ergovaline, ng/g 1875 950 --- ---
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Table3. Nutrient analysis of different treatment diets: high-endophyte tall fescue seed with high-
activity sorghum grain (HE-HA); high-endophyte tall fescue seed with low-activity
sorghum grain (HE-LA); low-endophyte tall fescue seed with high-activity sorghum
grain (LE-HA); and low-endophyte tall fescue seed with low-activity sorghum grain

(LE-LA).
Diet Treatment
Item HE - HA HE - LA LE- HA LE-LA
Dry matter, % 88.7 88.6 88.6 88.3
Crude protein, % 19.3 17.0 19.2 16.4
Crude fiber, % 7.6 8.2 7.8 8.8
Ca, % 0.75 1.05 1.05 0.94
P, % 0.38 0.37 0.45 0.37
K, % 1.03 0.93 0.96 0.94

Table4. Weights and gain of wethers offered different treatment diets: high-endophyte tall
fescue seed with high-activity sorghum grain (HE-HA); high-endophyte tall fescue seed
with low-activity sorghum grain (HE-LA); low-endophyte tall fescue seed with high-
activity sorghum grain (LE-HA); and low-endophyte tall fescue seed with low-activity
sorghum grain (LE-LA).

Diet Treatment
Item HE- HA HE- LA LE- HA LE- LA SEM
__________________ Ib------“-c“+c+«-----
Initial wt. 78.5 73.2 75.0 75.5 6.62
Test-end wt. 91.5 86.2 90.0 94.5 5.81
Test gain 13.0° 13.0° 15.0°¢ 19.0 2.27
Final wt. 99.5 91.2 92.3 98.3 6.27
Post-test gain 8.0° 5.0° 2.3 3.8 1.85
Total gain 21.0 18.0 17.3 22.8 2.94

®"Means within a row with a different superscript differ (P<.10).
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Table5. Feed intake and efficiency of wethers offered different treatment diets: high-endophyte
tall fescue seed with high-activity sorghum grain (HE-HA); high-endophyte tall fescue
seed with low-activity sorghum grain (HE-LA); low-endophyte tall fescue seed with
high-activity sorghum grain (LE-HA); and low-endophyte tall fescue seed with low-

activity sorghum grain (LE-LA).

Diet Treatment
Item HE- HA HE- LA LE- HA LE- LA SEM
______________________ Kg---mmmmmmmmmm e s

Totd intake

Days 1-6 10.8 9.3 104 10.5 0.77

Days 7-12 11.7 10.4 11.3 12.9 0.97

Days 13-18 10.2°< 8.8*°¢ 9.0®° 12.0°¢ 0.78
Average daily intake 1.82¢ 1.58° 1.74 1.95 0.125
Feed Efficiency 12.89 11.62 11.75 9.04 2.009

2PMeans within a row with a different superscript differ (P<.01).
“dMeans within a row with a different superscript differ (P<.05).
*"Means within a row with a different superscript differ (P<.10).

Table6. Water intake of wethers offered different treatment diets: high-endophyte tall fescue
seed with high-activity sorghum grain (HE-HA); high-endophyte tall fescue seed with
low-activity sorghum grain (HE-LA); low-endophyte tall fescue seed with high-activity
sorghum grain (LE-HA); and low-endophyte tall fescue seed with low-activity sorghum

grain (LE-LA).

Diet Treatment
Item HE -HA HE-LA LE-HA LE-LA SEM
____________________ L - s s e e e e e e oo oo -
Total intake
Days 1-6 31.1°¢ 25.4% 27.2%¢ 26.3% 1.58
Days 7-12 32.7 26.9 29.8 30.7 3.13
Days 13-18 35.7 28.3 317 27.9 5.00
Average daily intake 5.5° 4.5 4.97 4.7 0.48

“dMeans within a row with a different superscript differ (P<.05).
®"Means within a row with a different superscript differ (P<.10).
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Table7. Respiration rate of wethers offered different treatment diets. high-endophyte tall fescue
seed with high-activity sorghum grain (HE-HA); high-endophyte tall fescue seed with
low-activity sorghum grain (HE-LA); low-endophyte tall fescue seed with high-activity
sorghum grain (LE-HA); and low-endophyte tall fescue seed with low-activity sorghum
grain (LE-LA).

Diet Treatment
Item HE- HA HE- LA LE- HA LE- LA SEM
--------------- breaths/min - - - - - ------------
Day of test
1 83 % 79 81 6.1
3 98 99 108 o) 8.4
7 136*¢ 1207 125%®¢ 90" 8.3
10 108 109 120 116 5.6
14 178° 141¢ 147 159 12.2
17 114 110 111 111 8.7

2PM eans within a row with a different superscript differ (P<.01).
“dMeans within a row with a different superscript differ (P<.05).
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Table8. Body temperature of wethers offered different treatment diets: high-endophyte tall
fescue seed with high-activity sorghum grain (HE-HA); high-endophyte tall fescue seed
with low-activity sorghum grain (HE-LA); low-endophyte tall fescue seed with high-
activity sorghum grain (LE-HA); and low-endophyte tall fescue seed with low-activity
sorghum grain (LE-LA).

Diet Treatment
Item HE- HA HE- LA LE- HA LE- LA SEM
____________________ e
Day of test
1 104.2 103.7 104.2 103.6 0.30
3 104.2 104.4 104.2 104.1 0.22
7 103.8 104.1 104.0 104.0 0.19
10 104.0 104.1 104.5 104.0 0.23
14 104.9 104.5 104.4 105.1 0.44
17 104.6° ¢ 104.3%° 105.0%" 104.4%¢ 0.20

“dMeans within a row with a different superscript differ (P<.05).
*"Means within a row with a different superscript differ (P<.10).

Table9. Serum prolactin and fecal ergovaline concentrations from wethers offered different
treatment diets: high-endophyte tall fescue seed with high-activity sorghum grain (HE-
HA); high-endophyte tall fescue seed with low-activity sorghum grain (HE-LA); low-
endophyte tall fescue seed with high-activity sorghum grain (LE-HA); and low-
endophyte tall fescue seed with low-activity sorghum grain (LE-LA).

Treatment Diet Serum prolactin Fecal ergovaine
ng mi* ngg’
HE- HA 317¢f 226*°¢
HE- LA 33 162%°
LE- HA 579 22>
LE- LA 83~ an 39>
SEM 7.6 35.0

2PMeans within a column with a different superscript differ (P<.01).
“4Means within a column with a different superscript differ (P<.05).
"9 "Means within a column with a different superscript differ (P<.10).
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SOUTHEAST AGRICULTURAL RESEARCH CENTER
KANSASSTATE UNIVERSITY

ALFALFA VARIETY PERFORMANCE IN SOUTHEASTERN KANSAS

Joseph L. Moyer

Summary

A 28-inetest seededin 1998 wascut four timesin 2000.
Yiddsrangedfrom6.5to7.3tonda Fortheyear, ' 54H55, ‘WL
326GZ',and‘ Cimarron 3’ yidded Sgnificantly (P<.05) more
then‘Pary’,"WL 325HQ, ' GddAus,,and CW 5426 . Three
year totd productionwasgregter (P<.05) from Cimarron3j, ‘WL
324, 54H55, and WL 326 GZ thenfromWL 325HQand Gald
Plus.

I ntroduction

Alfdfacanbeanimportant feed and/or cash croponsome
soilsinsouthesstern Kansas: Theworth of aparticular variey is
determined by many factors, including itspestressance,
adaptability, longevity under specific conditions, and
productivity.

Experimental Procedures

A 28-lineteswasseaded (151/8) onApril 14,1998 the
MoundVdley Unit. Theplat ereawasfetilized February 9, 2000
with 20-50-2001b/aof N-P,Os-K ,0O. Alfdfawesvilswere
contralled by goraying 1.5 pt/acf Lorsen® on April 6. OnJduly
26, plots were sprayed with 1.5 pt/a of Poast®
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with1% Activate®.

Moisturewasadequatefor theearly summer. However,
rainfal for July and August wassubstantiadly below normd,
reducing fourth-cutting yields (see weather summary).

Results and Discussion

Yiddsof thefirg cuttingin 2000weresgnificantly (P<.05)
higher from 54H55 and Cimarron 3i then fromeight other entries
andtheformer yid ded morethanninecthers(Tablel). Yieds
of thesscond cut werehigher from 54H55and WL 326 GZ then
from seven other entries. Inthethird cut, sevenentrieshad
higher yieldthan Perry. Inthefourthcut, ‘ZC9750A" and
‘Kanza produced more (P<.05) foragethan five other entries.

Total 2000yield of 54H55washigher (P<.05) thentotad
yiddsof 11 other entries(Table2). Thethreehighest-yidding
entries, 54H55, WL 326 GZ, and Cimarron 3i, produced more
thenfour entries. Three-year totd productionwasgrester (P<.05)
from Cimarron 3i, WL 324, 54H55, and WL 326 GZ thanfrom
WL 325HQand Gald Plus. Thethreetop producersadsohada
higher three-year yield total than ‘CW 75044 .



Table1l. Forage Yields (tons/a @ 12% moisture) of Four Cuttingsin 2000 for the 1998 Alfalfa Variety

Test, Mound Valley Unit, Southeast Agricultural Research Center.

Source Entry 5/5 6/13 7111 8/14
AgriPro Biosciences, Inc ~ ZC9750A 2.22abcdef*  1.97e 1.72ab 0.95a
AgriPro Biosciences, Inc.  ZC9751A 2.13abcdef  2.23abcd  1.75a 0.83abcde
AgriPro Biosciences, Inc.  ZC9651 2.10bcdef 2.19abcde 1.66ab 0.91abcd
AgriPro Biosciences, Inc.  AMERIGRAZE 401+Z  2.15abcdef  2.22abcd  1.66ab 0.85abcd
AgriPro Biosciences, Inc. EMPEROR 2.21abcdef  2.30abc 1.74a 0.85abcd
AgriPro Biosciences, Inc.  ZC 9650 2.15abcdef  2.17abcde 1.68ab 0.84abcd
ALLIED - STAR SENDERO 1.99f 2.23abcd  1.64ab 0.91abc
ALLIED - STAR SPUR 2.03def 2.16abcde 1.60ab 0.87abcd
ALLIED - STAR STAMINA 2.06cdef 2.24abcd  1.68ab 0.87abcd
CAL/WEST Seeds CW 5426 Exp. 2.02def 2.08bcde 1.75a 0.76de
CAL/WEST Seeds CW 6408 Exp. 2.03def 2.22abcd  1.68ab 0.81bcde
CAL/WEST Seeds CW 74013 Exp. 2.12abcdef  2.32ab 1.59ab 0.83abcde
CAL/WEST Seeds CW 74031 Exp. 2.12abcdef  2.11abcde 1.73ab 0.82abcde
CAL/WEST Seeds CW 74034 Exp. 2.11abcdef  2.10abcde 1.71ab 0.91abcd
CAL/WEST Seeds CW 75044 Exp. 2.03def 2.06cde 1.77a 0.90abcd
CAL/WEST Seeds GOLD PLUS 2.00ef 2.20abcde 1.56ab 0.86abcd
DAIRYLAND DS9612 2.19abcdef  2.24abcd  1.68ab 0.89abcd
DAIRYLAND - MBS PROGRO 2.23abcde 2.29abc 1.61ab 0.89abcd
DEKALB Plant Genetics DK 141 2.29abc 2.24abcd  1.62ab 0.83abcde
DEKALB Plant Genetics DK142 2.13abcdef  2.12abcde 1.69ab 0.76e
GARST SEED 631 2.14abcdef  2.08bcde  1.68ab 0.85abcd
Germains WL 324 2.18abcdef  2.20abcde 1.71ab 0.92ab
Germains WL 325 HQ 2.07cdef 2.04de 1.60ab 0.87abcd
Germains WL 326 GZ 2.22abcde 2.33a 1.79a 0.87abcd
Great Plains Research CIMARRON 3i 2.31ab 2.31abc 1.76a 0.77cde
PIONEER 54H55 2.33a 2.34a 1.77a 0.88abcd
Public - Kansas AES Kanza 2.19abcdef  2.04de 1.68ab 0.94a
Public - Nebraska AES  Perry 2.23abcd 2.07bcde  1.50b 0.70de

Average 214 2.18 1.68 0.85

Means within a column followed by the same letter are not significantly (P<.05) different, according to

Duncan’s test.
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Table2. ForageYieds(tonga @ 12% moisture) in 1998, 1999, and 2000, and 3-Year Total for the 1998
Alfalfa Variety Test, Mound Valley Unit, Southeast Agricultural Research Center.

Source Entry 1998 1999 2000 3-Year Total
AgriPro Biosciences, Inc  ZC9750A 2.32 5.36 6.87 14.55
AgriPro Biosciences, Inc.  ZC9751A 242 5.58 6.94 14.93
AgriPro Biosciences, Inc.  ZC9651 2.36 5.42 6.85 14.62
AgriPro Biosciences, Inc.  AMERIGRAZE 401+Z 2.42 5.75 6.88 15.05
AgriPro Biosciences, Inc. EMPEROR 2.50 5.45 7.10 15.05
AgriPro Biosciences, Inc.  ZC 9650 2.40 5.46 6.83 14.69
ALLIED - STAR SENDERO 2.50 5.49 6.77 14.76
ALLIED - STAR SPUR 2.26 5.36 6.66 14.28
ALLIED - STAR STAMINA 2.26 5.74 6.84 14.84
CAL/WEST Seeds CW 5426 Exp. 2.33 5.50 6.62 14.45
CAL/WEST Seeds CW 6408 Exp. 2.33 5.37 6.74 14.44
CAL/WEST Seeds CW 74013 Exp. 251 5.50 6.86 14.87
CAL/WEST Seeds CW 74031 Exp. 241 5.44 6.78 14.63
CAL/WEST Seeds CW 74034 Exp. 2.29 5.49 6.83 14.60
CAL/WEST Seeds CW 75044 Exp. 2.28 5.26 6.75 14.29
CAL/WEST Seeds GOLD PLUS 2.38 5.24 6.62 14.23
DAIRYLAND DS9612 2.38 5.69 6.99 15.06
DAIRYLAND - MBS PROGRO 2.50 5.49 7.02 15.01
DEKALB Plant Genetics DK 141 2.57 5.44 6.98 14.99
DEKALB Plant Genetics DK142 241 5.51 6.69 14.61
GARST SEED 631 2.52 5.58 6.74 14.84
Germains WL 324 257 5.62 7.01 15.20
Germains WL 325 HQ 2.32 4.98 6.60 13.90
Germains WL 326 GZ 247 5.41 7.22 15.09
Great Plains Research CIMARRON 3i 2.46 6.09 7.14 15.70
PIONEER 54H55 2.49 5.36 7.31 15.15
Public - Kansas AES Kanza 2.50 5.30 6.85 14.65
Public - Nebraska AES  Perry 2.45 573 6.50 14.67
Average 241 5.49 6.85 14.75
LSD 0.05 0.19 0.39 0.42 0.68
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SOUTHEAST AGRICULTURAL RESEARCH CENTER
KANSAS STATE UNIVERSITY

EVALUATION OF TALL FESCUE CULTIVARS

Joseph L. Moyer

Summary

A test of tall fescuecultivarsseededinfal, 1999 was
harvested for forageproductionin May, 2000. Production
averaged4.73tons/a ‘' FA 102 produced moreforagethandl
other entries(5.69tong/a). EntriesfromthesouthernUS,* AU
Triumph','Ga5NETF,and*‘ JesupNETF hesded earlier then
other entries.

I ntroduction

Tall fescue (Festuca arundinacea Schreb.) is the
most widely grown foragegrassinsoutheesemKansss. The
abundanceof thiscool-season perennid grassisduelargdy toits
vigor andtol erancetotheextremesindimateand soilsof the
region. Tolerancecf thegrassto sressesand heavy useispartly
attributabl e to its association with afungal endophyte,
Neotyphodium coenophialum (Morgan-Jones and
Gams) Glenn, Bacon, and Hanlin, but most ubiquitous
endophytesared soresponsblefor the production of substances
toxic to some herbivores, including cattle, sheep, and horses.

Recent research eff orts haveidentified endophytesthat
purportedly lack toxins but augment plant vigor. Such
endophyteshavebeeninsartedintotd| fescuecultivarsadapted
totheUSand arerepresentedinthistest. Other cultivarsare
dther fungusfreeor containaubiquitousformof theendophyte
Suchcombinaionsneed to betesedinthiswesternfringeof the
US tall fescue belt.

32

Experimental Procedures

A 10-linetest was seeded withaconeplanterin 10-inch
rowsusing 191b/acf pure, livessed on September 9, 1999 the
Mound Valey Unit, Southeast Agricultural Research Center.
Plotswereeach 30ft x 5ftinfour randomized completeblocks.
Soil wasaParsonssltloam (Mallicabaqudf). Fertilizerto
supply 60-50-601/acf N-POs-K O wasgpplied preplant. One
hundred Ib/acof N was added to dl plots on February 9, 2000.

A 3ftx 15ftareawasharvested fromeachplottoa2-in
height usngaflal-typeharvester. Sampleswereweighedon
May 25, 2000, after dl plotswereheeded. A foragesubsample
wascollectedand dried a 140°F, thissamplewasused for
moi sturedetermination and foragewasremoved fromthe
remainder of theplot at thesameheight. Summer andfall
regrowthwereinadeguateto obtainrdigbleyidd determination
because of high temperatures and limited moisture.

Results and Discussion

Standsandvigor of tdl fescueindl plotswasconsdered
“good’. Heeding datesandforageyiddsfromthecuitiver test are
shownin Tablel. Headingdatevaried amongcultivarsby 21
days fromDay 109 (April 18) for AU Triumphto Day 129-130
(May 8-9)for ‘' Fuego’' and* Seine . Theentriesdevelopedin
Alabama and



Georgia AU Triumph, ' Ga5NETF,and‘ Jesup NETF , heeded Forage yield in 2000 was higher for FA 102

earlierthandl other entries Fuegoand Seineheeded ldterthan than for all other cultivars (Table 1). ‘Fuego’ and

six of the other eight entries. ‘Ky 31" HE produced moreforage than five other entries,
including Ky 31 EF.

Tablel. Forage Yield and Heading Date of Tall Fescue Cultivars in 2000, Mound Valley Unit,
Southeast Agricultural Research Center.

Cultivar Forage Yield Heading Date'
tons/a@12% moisture Julian
FA 102 EF? 5.69 128
Jesup NETF® 4.47 124
Ga-5 NETF® 4.37 122
AU Triumph 4.39 109
Fuego LE® 5.16 130
Seine EF 4.74 129
Select EF 4.67 126
Ky 31 EF 4.26 128
Ky 31 HE® 5.08 126
MV 99 EF 4.44 127
Average 4.73 125
LSD(.05) 0.46 2

LJulian day when 50% of tillers were headed.

’EF=Endophyte-free.

*Contains proprietary novel endophyte.

*Consisted of about 10% ryegrass tillers.

°LE= Low-endophyte seed (0-2% infected); HE=High-endophyte seed (80% infected).
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SOUTHEAST AGRICULTURAL RESEARCH CENTER
KANSAS STATE UNIVERSITY

EFFECTS OF NITROGEN RATE AND PLACEMENT ON EASTERN
GAMAGRASS UNDER 1-CUT OR 2-CUT HARVEST SYSTEMS

Joseph L. Moyer and Daniel W. Sweeney

Summary

Yiddwasincressad by 30%fromthefira 451/aincrement
of nitrogen (N) application and 21% with thenext451b/a
Knifing N resultedinnoincreeseinyidd of thel-cut sysemin
2000 but produced higher yid dsthan broadcest gpplicationat the
highest N rateof the2-cut system. One-cut and 2-cut harvest
systems responded similarly.

I ntroduction

Easterngamagrass| Tripsacumdactyloides(L.) L.]
isawarm-season, perennid grassndivetotheNorth American
tdlgrassprairie. It hasrdaivey better forageyidd potentid and
qudlity than most other warm-season native species. Eastern
gamagrassthusmay reppondwel to moreintensvemanegament
practices, such asadded nitrogen (N) and moreharvests. This
study wasestablished to determinetheresponseof eastern
gamagrassto N fertilizer ratesand placement under 1-cut or 2-cut
harvest systems.

Experimental Procedures
Egablished (20-year-old) * Pete’ easterngamagrasswas

fertilizedwith541b P,Os/aand 61 IbK Ofaineschof thepast 9
years and burned

eechuing, excgntin1996. 1n2000, N (urearammoniumnitrate,
28%N) treetmentsof 45 or O IvaweregppliedonMay 17108
ft by 20ft plotsby broadcast or knife (4-inch) placement.
Control plotsreceived no N but wereknifed. Nitrogenwasnot
gopliedinthepreviousyear sothet resdud responsescouldbe
tested.

Plotswerecut withaflal-typeharvester on 13 Juneand 21
August fromthe2-cut system and on 11 duly fromthe 1-cut
sydem. Yiddsweredeterminedfroma3- by 20t sripof each
plat, and a subsample was taken for moisture determination.

Results and Discussion

Totd yiddsin 2000wereincreesed (P<.05) by 30%withthe
first 451b/aincrement of N and by an additiond 21%withthe
next 45-1b/a increment (Table 1).

Nitrogen placement effedtsonyiddresutedinaninteradtion
(P<.05) between N rateand placement (Teblel). Comparedto
broadcagt, knifingwithnoN or 451k/acf N did not affect yield.
However, knifingN a theQ0Ib/arateincreasedyield by 23%
compared to broadcast application at the same rate.



Tablel. Eastern Gamagrass Forage Yields in 2000 under Two Harvest Systems with Different
Nitrogen Rates and Placements, Southeast Agricultural Research Center.

Harvest Nitrogen Nitrogen Forage Yield
System Rate Placement Cutl Cut 2 Totd
wa  a--- tons/a (12% moisture) - - - - -
1-Cut 0 221 - 221
45 3.24 - 3.24
90 3.72 - 3.72
LSD(.05) 0.55 - 0.55
2-Cut 0 153 0.97 2.50
45 1.67 124 291
90 2.10 1.62 3.72
LSD(.05) 0.32" 0.30 0.51*
Overall 0 2.36
45 3.08
90 3.72
LSD(.05) 0.36
0 Broadcast 2.45
Knife 2.27
45 Broadcast 3.07
Knife 3.08
90 Broadcast 3.33
Knife 4.10
LSD(.05) 0.52
1-Cut 3.06
2-Cut 3.04
LSD(.05) NS

!Interaction between Nitrogen Rate and Nitrogen Placement was significant (P<.05).
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ACCELERATED AGING OF ENDOPHYTIC TALL FESCUE SEED

Joseph L. Moyer

Summary

Tall fescue seedinfected with theendophyticfungus
Neotyphodium coenophialumwasaged at 104 °F for up
to9daysinanamaosphereof 0 or 80%rdativehumidity (RH).
Effectson ssed germination and liveendophytefreguency inthe
laboratory and efter fidd establishment weredetermined. Aging
for upto 9 dayswithno humidity did not sgnificantly (P>.05)
reducegerminationfromtheoriging 87%. Sx and 9 daysa 80%
RH reduced germination by 11 and 54 percentage points,
regpectivdy. Endophyteinfectionratein 1-yr-old sandswasnot
sgnificantly (P>.06) reduced by agingwithno humidity fromthe
64%infection rateobtained from ssed withno accd erated aging.
However, infection ratefrom sead aged 6 and 9 daysa 80% RH
averaged 11%.

I ntroduction

Tall fescueisacool-seasongrassused for forageonan
estimated 30 to 35 million acres in the US. Whileitis
agronomically superior to other cool-season grassesunder awide
rangeof soil conditionsand toleratesabusivegrazing, anima
performanceonitsforageisofteninferior tothat on other
grasses. Many of thepoor performancetraitsfromusingtall
fescueseemto beassodialed with thepresence of theendophytic
fungus, Neotyphodium coenophialum (Morgan-Jones
and Gams) Glemn, Bacon, and Hanlin. However, tlerancedf the
grassto stressesand heavy useisdso partly dtributabletoits
association with the same endophyte.
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Recent research effortshaveidentified endophytesthat
purportedly lack toxinsbut augment plant vigor. Such
endophyteshavebeeninsertedintotal fescuecultivarsadapted
totheUSand arerepresentedinthistest. Other cultivarsare
dther fungusfresor containaubiquitousformof theendophyte

Theendophyticfungusappearsto betranamitted soldly as
asscHborneorganiam, anditsdlimination requiresdestruction of
thehog plant. Therefore, tall fescuepastureswithaparticular
typedf (or no) endophytecan only beobtained by planting seed
with thedesredtypedf infection. Further, establishmentof a
standinfected with any parti cul ar endophytedependsonits
survival until theinfected seedlingisesablished. Theleve of
endophyteinfection obtained will thusbeaffected by theinitid
level of endophyte infectionintheseed and theconditionsto
which it is subsequently exposed.

Thisexperiment wasconducted to examinetheroleof
ambient humidity onthesurvivd of tal fescueseed andits
endophyte under conditions that accelerate aging (104 oF).

Experimental Procedures

Fescue seed with ahigh endophytefrequency (>80%) was
obtai nedin summer, 1999. Seadl otswere placedin peper begs
andssledinadessicator with drigrite (0% RH), or suspendedin
a cheesecloth bag within a sealed container



aboveasdution of sturated (NH,),.S0,(80% RH) and placed
inacoldroom at 40°F. Containerswereremoved fromthe
coldroom & goproprigteinterval sand placedinaconvectionoven
a 104°Ffor 9, 6, or 3daysand removed a thesametime. The
“0-day” containersremainedinthecoldroomthroughout the
trestment period. Following trestment, theseed wasimmediady
tested for germination, weighed for seedingin plots, andthe
remander placedinafreszer (-10°F). Fiddsamplingand grow-
out testsfor endophyte frequency were parformedinfdl, 2000.

Geaminationwastested using 50 ssedsand replicated three
times. Seedwereplacedinpetri dishesonmoigt blotter paper &
68 °F for 14 days.

FHeddplotswere ssaded on October 6, 1999 a therateof 20
Ib/a. A coneplanter with 10-inch rowswasused to seed 30ft x
5ft plotsat theMound Valey Unit, Southeast Agricultura
Research Center. Plotswereestablishedinfour randomized
completeblocks. Soil wasaParsonssitloam (Mdlicabequdf).
Fertilizer tosupply 60-50-601/acf N-P,Os-K Owesgpplied
preplant. Onehundred Ib/aof N wasaddedtoall plotson
February 9, 2000. Foragewasremoved fromtheplotson May
25, 2000. Plotsweresampledfor cytologica examination of
tillers(described bel ow) to determineendophytefreguency in
September and October of 2000.

Grow-out testing for liveendophytefrequency was
performed by seedingtwo rows(replications) of eechtrested
sl atinflasof potting soil under artificia (10-hr/day) lightsin
agrowth bench, periodicaly watered with nutrient sol ution.
Temperaturereached dmost 90° Fduringtheday, 75° Fat night.
At least 12 plants per row wereselectedfor cytological
examination of theleaf sheath by stainingwith asolution
contai ning aniline bl ue, and frequencieswerebased onthe
number of endophyte-positive plants per number examined.
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Results and Discussion

Theeffectsof tal fescue seed treetment ongerminationand
liveendophytefrequency after 1year infield plotsandinthe
laboratory areshownin Teblel. Gamingtion percentagewasnot
affected by accderated agingwithnohumidity for upto9days.
However, aging a 80% RH reduced ssed garmingtion (P<.05) by
Day 6. After 9daysof acoderated eginga 80% RH, gearmination
was less than 40% of its original value.

Endophyteinfectionfrequency infidd plots oneyear after
seadingareligedinTablel. Infectionrateswerenot reduced
(P>.05) by accderated agingintheabsenceof humidity. With80
% RH, infection ratewasreduced (P<.05) after 6 and 9 daysat
104°F. Thefact that few plots seeded withthe 80% RH
treatment that wasaged for 6 and 9 daysataned zeroinfection
meay indicatethat thefew seedlingswithviableendophytehad a
higher survivd ratethan uninfected seedlings. Thisspeculation
issupported by thegpparent higher numericaverageinfectionrate
for the 9-day than the6-day accderated aging and thefact thet
sampling waspreceded by severe drought (see weather
summary).

Endophyteinfection frequency inseadingsof thelaboratory
grow-out wasnot reduced by acoderated agingintheabsence of
humidity (Table1). At80% RH, however, endophyteinfection
was reduced (P<.05) compared to ho humidity at each
correspondingtime. Evenwhentherewasno accd eration of
aging (Otimeat 104°F), endophyteinfectionwasreduced by helf
inthe80% RH amogpherecomparedtono humidiity. Thatis &
40°F endophyteviability wascut in half after 9 daysat 80% RH
compared to the same temperature with no humidity.

Theresultsof thisexpeimentindicatetheimportanceof
relaivehumidity for tall fescue seed and particularly endophyte
vighility. Short-termexposureto hightemperaturesappearedto



havelittleeffect on endophyteor especidly seedling vighility
whentheambient relaive humidity waslow. However, seed
germinationwasreduced after 6daysof hightemperaiurewhen

the humidity was 80%. Viability of the tall

fescueendophytewasmoresengtivethan sead tohumidity. The
sameconditionsthat reduced seed germination practicaly
diminated theendophyte, and exposureto highhumidity, evenat
alow temperature reduced its ability to infect seedlings.

Table1l. Germination and live endophyte frequency in field plots and in the laboratory after
accelerated (104 °F) aging at 0 or 80% relative humidity for different times.

Treatment Endophyte Frequency
Daysat 104 F Relative Humidity Germination Field Plots Lab Grow-out

______________________ 0 T

0 0 88 64 46
80 87 44 21

3 0 84 62 42
80 85 44 12

6 0 89 50 42
80 75 6 8

9 0 82 38 62
80 32 17 0

LSD(.05) 7 19 24
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EFFECT OF TIMING OF LIMITED-AMOUNT IRRIGATION AND N RATE
ON SWEET CORN PLANTED ON TWO DATES

Daniel W. Sweeney and CharlesW. Marr”

Summary

IN 2000, irrigationincreasad thenumber of harvestableears
by 19% or morefor sweet complantedinmic-May. Totd fresh
weight wasunaffected by irrigationfor the A pril-planted swest
corn, butirrigation a theR1 growth stage produced moretota

Results and Discussion

Thetotal number of harvestableearsandthetotd fresh
weght wasinfluenced by aninteraction between planting dateand
irrigation scheme(Table1). Ingeneral, thereweremore
harvestabl eearsfrom sweet corn planted a the second detethen

weight of later-planted sweet corn than with no irrigationfrom thefirgt. For sweet corn planted at thefirst date, splitting

I ntroduction

Fed cornrespondstoirrigaionandtiming of water deficits
can affect yield components. Sweet cornisconsidered asa
possible, value-added, dterndtivecropfor producers. Even
thoughlargeirrigation sources, such asaquifers, arelackingin
southesstern K ansas, supplementd irrigation could besupplied
fromthesubstartid number of amdl lakesand pondsinthearea
Literaureislackingon effectsof irrigation management, nitrogen

(N) rate, and planting date on the performance of sweet corn.

Experimental Procedures

Theexpaiment wasesablished onaParsonssit loam in
spring 1999 as a split-plot arrangement of arandomized
completeblodk withthreereplications Thewholeplatsinduded
fourirrigationschemes: 1) noirrigation, 2) 2in. at V12 (12-legf
dage), 3) 2in.aR1(dlk gage),4) lin.abothV12andR1and
two planting dates (targetsof late April andmid-May). The
ubplotscondsed of threeN ratesof 40, 80, and 1201h/a. Swvedt
cornwasplanted on April 26 and May 22, 2000. Sweet corn
fromthefirg planting datewaspicked on July 10and 17 and thet
from thesscond planting detewaspicked on JUly 27 and August
3, 2000.

theirrigation amount betweentheV 12 and R1 growth stages
resultedingregter number of earsthenirrigation gpplied a theR1
stage, but nather weresgnificantly different thannoirrigation.
However, when planted a thelater dete, any irrigation scheme
resultedin 19% or moreharvestabl eearsthan obtained withno
irrigation. Totd freshweght of earsfromswest cornplanted &
thefirg datewasnot Sgnificantly effected by irrigation scheme.
However, fromthesscond date, totd freshweight of sweet com
earswasincreased withirrigation, epecidly for thet applied a
theR1 growthstage. Althoughindividua ear weight wasnot
dfected by aninteraction of planting dateandirrigetion scheme,
individual ear weight averaged about 13% greater

" Department of Horticulture, Forestry and Recreation Resources, KSU.
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from sweet corn planted at thesecond comparedwiththefirg total ears, total fresh weight, or individual ear weight.
date. Nitrogen rate had no effect on

Tablel. Effects of Irrigation Scheme and Nitrogen Rate on Sweet Corn Planted at Two Dates,
Southeast Agricultural Research Center, 2000.

Total Fresh Individual
Treatment Tota Ears Weight Ear Weight

no./acre ton/a olear

Planting Date [rrigation Scheme
Date 1 None 17700 5.05 259
V12 (2") 17900 4.79 246
R1 (2") 15400 4.05 241
V12-R1 (1" each) 20000 5.00 226
Date 2 None 19400 5.57 258
V12 (2") 23100 7.41 290
R1 (2") 26400 8.32 285
V12-R1 (1" each) 24800 7.07 262
LSD (005 3700 1.16 NSt

N Rate, Ib/a

40 20400 5.81 260
80 20900 5.76 249
120 20500 6.15 268
LSD (05 NS NS NS

tMain effect of planting date on individual ear weight was significant: D1=243 and D2=274 g/ear.
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TILLAGE AND NITROGEN FERTILIZATION EFFECTSON YIELDSIN A
GRAIN SORGHUM - SOYBEAN ROTATION

Daniel W. Sweeney

Summary

In2000, overdl soybeanyid dswerelow withnodifference

disking, andfield cultivation. Thereduced-tillagesystem
consisted of disking and field cultivation. Glyphosate
(Roundup) wasappliedeachyear & 1.5 g/atotheno-till aress.

between tillage systems or residual nitrogen (N) treatment®efour N treetmentsfor theodd-year grain sorghumaropsfrom

I ntroduction

Many kinds of rotational systemsare employedin
utheedemnKansas Thisexparimentwasdesgned to determine
thelong-term effect of selectedtillage and nitrogen (N)
fertilization optionsontheyiddsof grain sorghumand soybeen
in rotation.

Experimental Procedures

A split-plot designwithfour replicationswasinitiaiedin
1983, withtillagesysemsaswhaoleplotsand N trestmentsas
aubplots. Thethreetillagesysemswereconventiond,, reduiced,
and notillage. Theconventiond sysem condsted of chisding,
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1983101999 werea) noN (check), b) anhydrousammonia
knifedtoadepth of 6in., ¢) broadcagt ureerammoniumnitrate
(UAN - 28%N) solution, and d) broadcas solidurea. TheNrate
was125h/a Havestswerecollected fromeasch subplat for bath
grain sorghum (odd years) and soybean (evenyears) crops.
Effectsof resdud N wereaddressed for soybean, eventhough N
fertilization was applied only to grain sorghum.

Results and Discussion
I'n 2000, soybean yiel dswerelow because of drought

conditions Yiddsaveraged 5.4 bu/a(datanat shown). Soybean
yields were unaffected by tillage or residua N treatments.
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TIMING OF NITROGEN, PHOSPHORUS, AND POTASSIUM FERTILIZATION FOR
WHEAT AND DOUBLE-CROPPED SOYBEAN IN REDUCED AND NO-TILL SYSTEMS

Daniel W. Sweeney

Summary

In 2000, fertilization morethandoubledyidds Applying
dl thenitrogen (N) inthefdl increesadyid dscompered todl
N gopliedinthespring. Yiedsof double-cropped soybeans
werelow andwereunaffected by tillageandtiming of N or P
and K timing.

I ntroduction

Double-cropping soybean after whest ispracticed by
many producers in southeastern Kansas. Typically,
phosphorus(P) and potassum (K) fertilizersaregppliedinthe
fdl prior towhest planting, with no additiond goplicationprior
toplanting double-cropped soybean. Nitrogen (N) isgpplied
eitherinthefdl or goring or at bothtimes. Moreover, asthe
acreegeof consarvationtillageincressesdther asreduced- o
no-till, management of fertilizer nutrients becomesmore
crucia. Timingof N, P,and K fertilization may not only
impect wheet production but dso ffect yid dsof thefadllowing
double-cropped soybean. Theobjectiveof thisstudy wasto
determinetheeffectsof fal andlatewinter gpplicationsaf N,
P, and K for wheat fol lowed by double-cropped soybean
grown in reduced- and no-tillage systems.

Experimental Procedures

Theexperiment wasestablishedin 1997 asaplit-plot
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designwiththreereplications. Wholeplotsweretillageas
dther reduced- or no-ill. The3x3factorid arangement of the
subplotsindudedthreeN and three P-K fertilizationsapplied
al inthefdl, dl inlatewinter, or glit evenly betweenfdl and
latewinter. For eechtreatment, totd gopliedwas 801bN/a, 70
IbP,Os/a, and 75IbK,0/a. For reference, acheck plot
recavingnoN, P, or K fertilizationwasindudedineschwhole
plot.

Results and Discussion

In 2000, wheatyiddwithnoN, P, or K averagedless
than16buwa Applyingdl theN inthefdl produced average
yiddsaf 44.7 bu/a whichwasgrester thanyiddwith dl theN
gopliedinthespring, withthe50-50% alit Ninfdl and saring
resultinginintermediateyidds(Figure1). Whestyiddwas
affected by aninteraction betweentillageand P-K timingin
2000. Wheat grownwithnoftillageandfertilizedwithdl theP
andK inthefdl yiddedlessthanwhenfertilizedwith Pand K
inthespring. Incontrast, wheat grownwithreducedtillage
andfertilizedwithdl thePandK inthefdl tendedtoyield
morethan split P-K applicaionsor 100% PandK soring-
gpplied, eventhoughthedifferencewasnot sgnificant (Figure
2).

Double-crop soybeanyie dwaslow, averaging lessthan 7
bu/a Tillagesdectionandtimingof N or PandK fertilization
did not significantly affect soybean yields in 2000.
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Figure 1. Effects of Nitrogen Fertilization Timing on Wheat Yield in a Continuous Wheat —
Double-Cropped Soybean Rotation, Southeast Agricultural Research Center, 2000.
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Figure 2. Effect of Tillage and Timing of P and K Fertization on Wheat Yield in a Continuous
Wheat—Double-Cropped Soybean Rotation, Southeast Agricultural Research Center, 2000.
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EFFECTS OF RESIDUAL SOIL PHOSPHORUS AND POTASSIUM FOR
GLYPHOSATE-TOLERANT SOYBEAN PLANTED NO-TILL

Daniel W. Sweeney

Summary

IN1999, overdl soybeanyie dswerelow. Increasing soil
phosphorusleve incressed yidd by increasing thenumber of
Seeds per plant, but soil potassumlevd had noeffect onsoybeen
yiddoryidd components. 102000, drought condiitionsresulted
inlow yieldsand produced unexplainebleinteractionsbetween
phosphorus and potassium fertility levels.

I ntroduction

Theresponseof soybeanto phosphorus(P) and potassum
(K) fertilization can begporadic and producersoften omit these
fertilizers. Asaresult, soil test vauescandecline. Acreage
plantedwithnofillagemay increesebecauseof new manegement
optionssuch asglyphosste-tolerant soybeen cultivars However,
dataarelacking regarding theimportanceof soil PandK levels
onyied of glyphosate-tolerant soybean grown with noftillage.

Experimental Procedures

Theexperiment wasestablished onaParsonssitloamin
spring 1999. Since1983, fertilizer gpplicationshavebeen

maintained to develop arangeof soil PandK levels. The
experimentd designisafactorid arangement of arandomized
completeblock withthreereplications. Thethreeresdud soil P
levelsaveraged 5, 11, and 28 ppm, andthethreesil K levedls
averaged 52, 85, and 157 ppm et thecondluson of theprevious
expaiment. Roundup®-Reedy soybeenwasplanted onMay 26,
1999 and May 30, 2000 &t gpproximatdy 140,000 seadawithno
tillage.

Results and Discussion

In 1999, wet conditionsduring theearly part of thegrowing
seasonfollowed by dry conditionsresultedinlow overdl yidds
of lessthan 14 buw/a(datanct shown). Increesing soil testlevel
from5ppmtoover 10 ppmincressedyied about 20%. Thiswas
primarily becauseof anincreasad number of seadsper plart. Soil
Plevelsdid not affect popul ation or seedweight. Soil test K
level shad noeffect onyied or yield components. 1n 2000,
drought conditionsresultedinlower average yidds(<12bu/a)
thenin1999. Asaresult, yiddor yidd componentsweredther
not aff ected or wereinfluenced by an unexplaingbleinteraction
between P and K fertility levels.
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EFFICIENT NITROGEN MANAGEMENT FOR SEED AND RESIDUAL FORAGE
PRODUCTION OF ENDOPHYTE-FREE TALL FESCUE

Daniel W. Sweeney and Joseph L. Moyer

Summary

Clean seedyidd of endophytefreetdl fescuewasaffected
by N applicationtoat leest 1001bN/a. Additiona responseto
higher N ralesandtiming wasvaigbefor thetwoyears Forage
atermathwasincreasedwithincreesng N ratesupto 1501b/a
Subsurfacegoplications, espedidly knifing, oftenincressedyidd

and crude protein, but gopeared to produce more semweight.

I ntroduction

Nitrogenfertilizationisimportant for fescueand ather codl-
seaongrases. However, management of nitrogen (N) for seed
productionislessdefined, expecidly becauseendophytefreetdl
fescuemay need better management than infected tands.
Nitrogenfertilizer placement hasbeen shownto affect forage
yidds but detaarelacking regarding theyied and qudity of the
aftermath remai ning after seed harvest. Theobjectiveof this
study isto determinetheeffect of timing, placement, and rate of
N applied toendophyte-freeta| fescuefor seed and aftermath
forage production.

Experimental Procedures
Theexperiment wasestablished asa2x3x5factorial

arangement of acompletdy randomizedblock designwiththree
replications. Thetwo N
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timingswerelatefd| (Dec. 2, 1998 and Dec. 6, 1999) andlate
winter (Feb. 24, 1999 and Mar. 1, 2000). Thethree placements
for urea-ammonium nitrate solutionwerebroadcest, sooke
(approx. 3in. degp), and knife(approx. 4in. degp). ThefiveN
rateswere0, 50, 100, 150, and 200 /a. Eachfdl, dl plots
received broadcast gpplicationsof 501b POfaand 01bK,O/a
Sead harvest wason June 11, 1999 and June8, 2000 andforage
aftermath was harvested on June 14, 1999 and June 12, 2000.

Results and Discussion

In1999, latefall application of N araesupto200I/a
resultedinincressad dean seedyidd (Figure 1). Withlatewinter
application, yiddincreasadwithincreesing ratesto 1001b N/abut
decreasdwithhigher Nrates Thislikdy wasassodatedwiththe
number of panidesn? (Figure 2). Caryopsis(individual seed)
wei ght and thenumber of seeds/panicewereunaffectedby N
managementin1999. In 2000, seedyid dwasnat dgnificantly
affected by N fertilizationtiming, but wasaffected by N rate
(Figurel). Similarto 1999, thisyield responseto N was
reflected by anincreaseinthenumber of panidesin? (Figure2).
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Figure 1. Effects of Nitrogen Timing and

Rate on Clean Seed Yield of Endophyte-Free
Tall Fescue in 1999 and 2000.

Yiddof theforageaftermath | eft following seed harvest
wasincreasad by increasing N ratesupto 150 Ib/abut wesnat
increesad further by N goplieda 200 I/ainbath years(Figure
3). Forageyiddexceaded 3tong/aat thehigher N ratesbut
wasgrester & thelow N ratesin 2000thenin 1999. Subsurface
placement by either knifeor spokeresultedinmorethan 0.5
tons/a additional aftermath forage than broadcast N
goplicationsin 1999 (FHgure4), with no effect duetotiming of
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Figure 3. Effect of N Rate on Aftermath
Tall Fescue Yidd Following Seed Harvestin
1999 and 2000.
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Figure 2. Effects of Nitrogen Timing and

Rate on the Panicle Count of Endophyte-Free
Tall Fescuein 1999 and 2000.

N fertilization (datanot shown). However, in 2000 broadcest
N gpplicationsinthelatefdl tended to producelessthan gpoke
or knifegpplications(Figure4), but thedifferencewasnot
sgnificart. Likdy influenced by nearly aninchof raintheday
alter goplication, lalewinter broadcast N gpplicationresuitedin
nearly 0.5tongamoreforagethanwith spoke, wheressknife
resulted in intermediate yields.
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Figure4. Effect of N Fertilizer Placement and
Timing on Aftermath Tall Fescue Yied
Following Seed Harvest in 1999 and 2000.



Averaged acrassboth yeers, crudeprotein content was
greatest with knife applicationsfollowed by spokeand
broadcast (Figure5). Thiseffect occurred eventhoughyied
usudly tended tofallow thesametrend (Figure4). Thecrude
protein content averaged low, lessthan 7% (Figure5).
Whether theN wasappliedinlaefal or latewinter, crude
proteintended todecressewithinitid incrementsof fertilizer N
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Figure 5. Effect of N Fertilizer Placement,
Rate, and Timing on Crude Protein Content
of Fescue Forage Following Seed Har vest.

47

Leaf to Stem Ratio, wt:wt

(Figureb), likdyinresponsetolargeincressssinyiddtoN
rae(Hgured). However, whengppliedinlatewinter highN
ratestended toincreasecrudeprotein morethanwhentheN
had beengppliedinthepreviouslatefdl (Figureb). Although
averagecrudeproteinwasgreater withknifeapplications leef
togemratiotendedtobelower withN gpplicationsgppliedin
latewinter (Figure6). Thissuggessthat eventhoughyidd
and audepratein may often begreater with knifegpplications,
other aspects of forage quality may be reduced.
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Figure 6. Effect of N Fertilizer Timing and
Placement on Leaf to Stem Ratio (wt:wt
basis) of Fescue Forage Following Seed
Harvest.
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INTEGRATED AGRICULTURAL MANAGEMENT SYSTEMS:
NEOSHO RIVER BASIN SITE

Daniel W. Sweeney and Gary L. Kilgore

Summary

In 2000, runoff volumeand nitrateconcentrationswere
gregter fromnotill than conventiond tillagesysems  Saluble
phosphorus arazing and metdlachior weregredter fromnoill
than conventional tillagesysems, egpecidly withthelow
management option.

Introduction

Thequdity of our water resourcesisanimportant topic.
Agriculturd practicesare percaved toimpact surfacewater
qudlity by beinganorn-point sourceof pollutants. Producers
need to usevoluntary practicessuch asBest Management
Pradtices(BMPs) to protect andimprovesurfacewater qudity
inthedtate. Recant state-wideeffortsin Kansasaredesigned
tolook &t large fidd-scdeintegrationsof BMPstodetermine
their effectsonlossesof sediment, nutrients, and pesticides.

Experimental Procedures

Theexpariment wasedablished onaParsonssitloamin
gring 1999 & the Greenbush Fadility in Cranford County but
wasnot fully implemented until 2000. Thefour trestments
were: 1) Conventional tillage (springchisdl, disk, field
cultivate, plant); Low management: nitrogen (N) and
phogphorus(P) broadcest, withincorporation by tillage; and
atrazineand metolachor herbicidesapplied preemerge, 2)
Conventiond tillage; Highmanagement: N and Pknifedin,
followed by tillage; metol achlor applied preemergewith
arazinegpplied postemerge, 3) Notillage; Low menagement:
N and P broadcast; atrazine and metolachlor applied
preemerge, and 4) Notillage; High management: N and P
knifedin; metalachlor goplied preamergewith arazinegpplied

postemerge. For grainsorghum, thetotd N ratlewas 1201b/a
and Pwas401b P,Os/a Thebackground cropin1999was
soybean. 1n 2000, grain sorghum was planted on May 24.

At thedowndopeend of eech 1-acreplat, asoill bamwas
condructed todivert surfaceweater flow throughawer. Each
wair wasingrumented withan1SCO® sampl er that recorded
flow amountsand collected runoff samples. Water samples
wereandyzed a the Soil Testing Laboratory for sediment,
nutrients, and selected herbicides.

Results and Discussion

In2000, during thetimewhentheindrumentswereinthe
field (early Junethrough early November), six events
occurred wheresamplesand flow weredbtained fromeech
trestment. Thisdoesnot comprised| runoff eventsduringthe
year because either

"KSU Southeast Area Extension Office, Chanute,
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equi pment wasremoved fromthefield or mafunctioned.
However, theeventsmeaaured provided comparison datafor
the management systems tested.

Runaoff volume(flow) from no-tillagesysemsaveraged
about 50to 150% grester thanfrom conventiona tillage
gydems(Tablel). Nitrateconcentrationsweretwo- tothree-
fold greater fromnoHillagesysgemthan conventionssystems
resulting in 10to 20timesmorenitratelost duringthesix
eventsfromno-illagethan convertiond sysems Ortho-Pin
solution was higher intheno-tillage systemwith low

managementinwhichthePwassurfacebroadcedt. Atrazine
andmetolachlor concentrationsweregreater intheno-tillage
sysemwithlow manegement. Alo, becauseof gregter flow,
theamount of arazineand metalachlor inruncff from no-till
for the six messured eventswasten-fold greeter thanfrom
conventiond tillagesydems. Becauseresitsmay havebean
affected by thecongructionof ridgetodivert runoff water to
thecollector, soil lossdatacallected in 2000 may not correctly
represent treatment effects(datanct shown). Thiswill be
correctedin 2001 by indtdlation of anerosonmet acrossthe
water-diversion ridges.

Tablel. Flow Amount, Nutrients, and Herbicides in Runoff from Integrated Agricultural
Management systems (IAMS): Water Quality Project - Neosho County Site, 2000.
Tillage Mgmt. Flow NH,-N NO;-N ortho-P Atrazine Metolachlor
Average for six runoff events
e | PPM -=-======= e ppb -----=mmmmmeee e eee
Conwv. Low 324 1.00 1.38 188 3.9 3.6
High 342 1.05 1.89 220 21 3.8
Noatill Low 536 0.39 477 734 10.0 12.7
High 793 0.93 4.45 229 55 3.1
Total for six runoff events
ACre-in == 0/aCre ==--=====mm e
Conwv. Low 0.54 76.1 47 7.7 0.083 0.073
High 0.57 61.7 76 124 0.096 0.117
Notill Low 0.89 28.8 521 89.8 1.598 1.935
High 1.31 82.0 1040 27.6 0.956 1.020

T Sediment and related data not reported here may have been affected by erosion of the ridge that
was formed to divert water to the weir and collection device.
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EFFECTS OF CROPPING SYSTEMS ON WINTER WHEAT YIELD’

Kenneth W. Kelley and Daniel W. Sweeney

Summary

In 2000, when 17 inches of rainfall occurred
during May and June prior to wheat harvest,
wheat vyields following soybeans in a 3-yr
cropping rotation were significantly higher in a
continuous no-till system compared to
conventional disk tillage. However, in a 2-yr
crop rotation study, tillage methods had a smaller
effect on wheat yields than in the 3-yr rotation.
In addition, previous wheat - double-crop or
wheat summer falow treatments have had very
little effect on wheat yields.

I ntroduction

Winter wheat is often rotated with other
crops, such as soybeans, grain sorghum, and
corn to diversify cropping systems in
southeastern Kansas. Wheat typicaly is planted
with reduced tillage or planted no-till into
previous crop residues. This research
investigates the combined effects of both crop
rotation and tillage on yields of winter wheat in
various cropping systems.

Experimental Procedures

3-Yr Crop Rotation

In 1995, a 3-yr crop rotation study consisting
of [corn / grain sorghum] - soybean - [wheat -
double-crop soybean] was started at the Parsons
and Columbus Units. Tillage treatments include:

1) plant all crops with conventiona tillage (CT);
2) plant al crops with no-tillage (NT); and 3)
dternate conventional and no-till systems. In the
2000 crop year, wheat followed soybean.
Fertilizer' N (120 |b N/a as urea-ammonium
nitrate, UAN) and P (60 Ib P,0s/a as 10 - 34 - 0)
were applied preplant at a depth of 4 to 6 in. with
a coulter-knife applicator.  Potassium (75 |b
K,0/a) fertilizer was broadcast applied. In
reduced tillage systems, disk tillage was
performed after fertilizer application and prior to
wheat planting. Wheat was planted with a no-till
drill in 7.5 in. rows at a seeding rate of 90 |bs/a.

2-Yr Crop Rotation

In 1996, a 2-yr crop rotation study consisting
of [corn / grain sorghum / soybean] - [wheat -
double-crop soybean] was started at the
Columbus Unit. Tillage treatments include: 1)
plant al crops with conventiona tillage and 2)
plant all crops with no-tillage. Fertilizer N (120
Ib N/a as urea-ammonium nitrate, UAN) and P
(60 Ib P,0s/a as 10 - 34 - 0) were applied preplant
a a depth of 4 to 6 in. with a coulter-knife
applicator. Potassium fertilizer (75 |b K,0/a) was
broadcast applied. In reduced tillage systems,
disk tillage was performed after fertilizer
application and prior to wheat planting. Wheat
was planted with a no-till drill in 7.5 in. rows at a
seeding rate of 90 |bg/a.

"This research was partially supported by the Kansas Soybean Commission.



2-Yr Wheat Double-Crop and Fallow System

In 1994, a 2-yr crop rotation was started at
the Parsons Unit. In year one, six wheat
cropping systems that included three crops
(soybeans, grain sorghum, and sunflower)
planted no-till after wheat harvest; two wheat
summer-fallow treatments (disk tillage versus
herbicide only); and one legume crop (white
sweet clover) interseeded in wheat in early
spring.  In year two, three crops (corn, grain
sorghum, and soybean) were planted with
conventional tillage in each of the six previous
wheat double-crop and fallow treatments. In the
fal, wheat was planted with conventional disk
tillage following corn, grain sorghum, and
soybean harvests. Fertilizert' N (UAN) was
applied preplant with a coulter-knife applicator at
120 Ib N/a, or no application was made.
Phosphorus and K were broadcast applied and
incorporated with tillage prior to planting of
wheat in the fall.

Results and Discussion

3-Yr Crop Rotation - (Table 1)

Wheat yield was influenced significantly by
tillage system. Yields were highest in the
continuous no-till system both at the Columbus
and Parsons Units. In 2000, nearly 17 inches of
rainfall occurred in May and June prior to wheat
harvest. Because of the excessive spring rainfall,
soils may have become more water-saturated
with disk tillage compared to no-till, resulting in
greater stress during grain development. Test
weights also were somewhat higher in the
continuous no-till system compared with disk
tillage treatments. However, previous crop
rotation (corn and grain sorghum) before
soybeans did not have any residua effect on
wheat yields.

2-Yr Crop Rotation - (Table 2)

Previous crop (corn, grain sorghum, and
soybean) influenced wheat yields more than
tillage system (no-till versus disk tillage) in the 2-
yr crop rotation at the Columbus Unit. Wheat
yields were highest when planted no-till
following soybeans (65 bu/a) and lowest when
planted no-till following grain sorghum (55 bu/a).
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Results show that when fertilizer N is applied
below crop residues, yield differences between
cropping systems are often smaller compared to
surface broadcast fertilizer applications.
However, it is unclear why wheat yields were
affected less by tillage in the 2-yr study than in
the 3-yr study at the Columbus site in 2000.

2-Yr Wheat Double-Crop and Fallow System -
(Table 3)

Wheat yields were influenced significantly by
previous crop and fertilizer N in a 2-yr crop
rotation at the Parsons Unit. With no fertilizer N,
wheat yields were highest following soybean,
intermediate following corn, and lowest
following grain  sorghum. However, with
fertilizer N (120 Ib/a), wheat yields were highest
following corn and grain sorghum and lowest
following soybean. It is unclear why wheat
yields were lower following soybean in 2000.

Wheat yields were not significantly affected
by the previous wheat double-crop and wheat
summer fallow treatments. Even though the
sweet clover legume treatment supplied
significant amounts of residual N to the following
corn and grain sorghum crops (data not shown),
the residua benefit to second year wheat crop
has been insignificant.



Table 1. Effects of Cropping System and Tillage on Winter Wheat Yield and Test Weight,
Southeast Agricultural Research Center, Parsons and Columbus Units, 2000.

Parsons Unit Columbus Unit
Previous Crop Winter Wheat
(before soybean) Tillage Yield Test Wit. Yield Test Wi.
bu/a Ibs/bu bu/a Ibs/bu
Corn NT 78.2 58.4 78.0 55.1
Corn CT 64.9 56.4 61.1 54.7
Corn Alt-CT 67.0 56.6 67.9 54.4
Corn Alt-NT 66.2 57.5 71.2 53.8
Grain sorghum NT 71.2 58.0 74.0 54.6
Grain sorghum CT 68.5 56.9 58.7 53.4
Grain sorghum Alt-CT 66.0 56.7 64.5 54.8
Grain sorghum Alt-NT 66.7 56.9 65.5 54.7
LSD (0.05) 6.3 0.9 6.8 0.9
Means.

Corn 69.1 57.2 69.5 54.5
Grain sorghum 68.1 57.1 65.7 54.4
LSD (0.05) NS NS 3.9 NS

NT 4.7 58.2 76.0 54.9

CT 66.7 56.6 59.9 54.0
Alt-CT 66.5 56.7 66.2 54.6
Alt-NT 66.4 57.2 68.3 54.2
LSD (0.05) 4.2 0.7 55 0.7

NT = no-tillage; CT = conventiona tillage (disk).

Previous crop before wheat was soybean.
Previous crop before soybean was corn and grain sorghum.
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Table 2. Effects of Previous Crop and Tillage on Winter Wheat Yield and Test Weight,
Southeast Agricultural Research Center, Columbus Unit, 2000.

Winter Wheat
Previous Crop Tillage Yield Test Weight
bua Ibs/bu
Corn NT 61.9 54.6
Corn CT 61.6 54.6
Grain sorghum NT 55.1 54.5
Grain sorghum CT 59.8 54.7
Soybean NT 65.0 55.1
Soybean CT 63.1 54.8
LSD (0.05) 4.9 NS
Means.
Corn 61.8 54.6
Grain sorghum 57.5 54.6
Soybean 64.0 55.0
LSD (0.05) 3.2 NS
NT 60.6 54.7
CT 615 54.7
LSD (0.05) NS NS

NT = no-tillage; CT = conventiona tillage (disk).
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Table 3. Effect of Previous Cropping Systems on Winter Wheat Yield, Southeast
Agricultural Research Center, Parsons Unit, 2000.

Wheat Yield Following

Previous Wheat Corn Grain Sorghum Soybean
Cropping System No N 120N No N 120N No N 120N Avg.
----------------------------------- bu/a -----------m- e

WH-Grain sorghum 315 68.8 22.9 73.6 35.3 63.7 49.3
WH-Soybean 23.6 711 24.0 69.3 39.3 58.7 47.7
WH-Sunflower 36.9 70.7 22.0 68.9 38.8 66.3 50.6
WH-Chemical fallow 37.1 71.9 24.3 72.8 38.3 69.5 52.3
WH-Tillage fallow 36.8 71.3 21.9 72.0 38.7 66.4 51.2
WH-Sweet clover 35.5 69.1 25.3 74.1 39.1 64.4 51.2
Avg. 33.6 70.5 23.4 71.8 38.2 64.8

LSD (0.05): Comparing previous crop (corn, grain sorghum, soybean) means for same or different
N rate = 6.3

Comparison of previous double-cropping systems = NS




SOUTHEAST AGRICULTURAL RESEARCH CENTER
KANSAS STATE UNIVERSITY

EFFECTS OF CROPPING SEQUENCES ON SOYBEAN AND GRAIN SORGHUM YIELD

Kenneth W. Kelley

Summary

Cropping sequence had a significant effect on
both soybean and grain sorghum yields. Yields
declined significantly as the same crop was
grown more frequently in the crop rotation. In
the grain sorghum study, yield response to
fertilizer N was small for first-year grain sorghum
following 5 years of soybean and in the 2-yr
rotation.

I ntroduction

Crop rotation is an important management
tool. Research has shown that crops grown in
rotation often yield 10 to 15 % higher than those
in continuous cropping systems (monoculture).
However, this “rotation effect” can be affected
by environmenta growing conditions. This
research seeks to determine how soybean and
grain sorghum yields were affected by various

cropping sequences and yearly weather
conditions.
Experimental Procedures
Beginning in 1992, various cropping

sequences of soybean and grain sorghum have
been compared at the Parsons Unit. Treatments
include: 1) continuous soybeans and grain
sorghum; 2) 2-year rotation of grain sorghum and
soybean; and 3) 1, 2, 3, 4, and 5 years of one
crop following 5 years of the other. Grain
sorghum plots also are split to include two

55

fertilizer nitrogen variables (60 and 120 |b N/a).
Phosphorus and potassium fertilizers have been
applied yearly to both crops. The site had been
in native grass prior to establishing the various
cropping sequences. Data from the initial 5-year
period, when the rotation sequences were being
established, are not shown.

Results and Discussion

Soybean yield responses for the various
soybean and grain sorghum cropping sequences
are shown in Table 1. Soybean yields were
highest for first-year soybean following 5 years
of grain sorghum, athough not significantly
different from soybean following grain sorghum
in the 2-yr rotation. Yields declined as soybeans
were grown more frequently in the crop rotation.

Grain sorghum yield responses are shown in
Table 2.  Similar to soybeans, grain sorghum
yields were highest for first-year grain sorghum
following 5 years of soybean. Grain sorghum
yields declined as the crop was grown more
frequently in the cropping seguence. Yield
response to the lowest N rate (60 Ib/a) was small
for first-year grain sorghum and in the 2-yr crop
rotation. As grain sorghum was grown more
frequently, vyield differences between N rates
became larger. However, even at the highest N
rate (120 Ib/a), fifth-year grain sorghum yields
were dtill significantly lower than for the first-
year crop, indicating that yield differences could
not be overcome by fertilizer N alone.



Table 1. Comparison of Soybean Yieldsin Various Cropping Sequences, Parsons Unit,
Southeast Agricultural Research Center.

Soybean Yield
Soybean Sequence 1997 1998 1999 2000
---------------------------------- bu/a ----------m e
Continuous soybean 39.5 24.3 23.6 11.3
Fifth-year soybean 42.3 25.3 25.0 121
Fourth-year soybean 40.1 25.7 25.6 12.7
Third-year soybean 43.6 27.1 26.5 12.8
Second-year soybean 42.8 29.3 27.5 14.0
First-year soybean 40.9 304 29.5 141
Soybean - grain sorghum 42.5 30.0 27.4 13.7
LSD (0.05): NS 13 12 0.8
Table 2. Comparison of Grain Sorghum Yieldsin Various Cropping Sequences, Parsons
Unit, Southeast Agricultural Research Center.
Grain Sorghum Yield
1997 1998 2000
Grain Sorghum Sequence 60 N 120N 60 N 120N 60 N 120N
buwa bu/a bu/a
Continuous grain sorghum 115.7 133.3 74.1 82.2 44.6 59.5
Fifth-year grain sorghum 1125 133.2 75.5 85.8 49.0 60.9
Fourth-year grain sorghum 109.4 130.1 76.9 86.5 55.3 61.9
Third-year grain sorghum 1254 139.7 76.2 87.3 58.3 64.1
Second-year grain sorghum 119.6 132.2 79.7 91.8 64.7 67.6
First-year grain sorghum 142.5 147.9 95.0 102.5 70.4 72.4
Grain sorghum - soybean 144.3 148.3 98.1 103.8 65.5 67.8
Avg. 124.2 137.8 82.2 914 58.2 64.9
LSD (0.05): same crop seq. 5.0 5.0 4.6 4.6 24 24
LSD (0.05): different crop seq. 8.9 8.9 51 51 3.2 3.2
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KANSAS STATE UNIVERSITY

EFFECT OF SOIL pH ON CROP YIELD

Kenneth W. Kelley

Summary

Grain yields of grain sorghum, soybean, and
wheat increased as soil acidity decreased.
However, yields were highest when pH was near
the neutral range of 7.0.

I ntroduction

In southeastern Kansas, nearly all topsoils are
naturally acidic (pH less than 7.0). Agricultural
limestone is applied to correct soil acidity and to
improve nutrient availability. However, applying
too much lime can result in akaine soil
conditions (pH greater than 7.0), which aso
reduces nutrient availability and increases
persistence of some herbicides.  This research
seeks to evaluate crop yield responses to varying
levels of soil pH.

Experimental Procedures

Beginning in 1989, five soil pH levels
ranging from 5.5 to 7.5 were established on a
native grass site at the Parsons Unit in a 3-yr crop
rotation consisting of [wheat - double-cropped
soybean] - grain sorghum - soybean. Crops are
grown with conventional tillage.

Results and Discussion

Grain yield responses for the various soil pH
treatments over several years are shown in Table
1. Yields of al crops increased as soil acidity
decreased. However, yields generdly were
highest when soil pH was near the neutral range
of 7.0. Plant nutrient availability (nitrogen and
phosphorus) aso has increased as soil acidity has
decreased (data not shown).

Table 1. Effects of Soil pH on Crop Yields, Parsons Unit, Southeast Ag Research Center.

Grain Yield
Soil pH Grain Sorghum Full-Season Soy Double-Crop Soy Wheat
0-4" 4-8" (3-yr avg) (2-yr avg) (2-yr avg) (2-yr avg)
bu/a bu/a bu/a bu/a
53 53 78.4 25.2 175 34.1
6.2 57 84.5 26.2 19.6 38.3
6.4 59 91.8 31.6 21.1 38.5
6.8 6.2 95.6 32.6 22.3 41.2
7.3 6.9 94.7 34.2 21.2 40.8
LSD (0.05) 4.2 2.4 2.8 35
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EFFECTS OF ROW SPACING, TILLAGE, AND HERBICIDE
ON FULL-SEASON SOYBEAN FOLLOWING GRAIN SORGHUM®

Kenneth W. Kelley

Summary

In the low yielding environments of 1999 and
2000, full-season soybean yields were similar
when grown in 7.5-, 15-, and 30-in. row spacing.
Soybean yields aso were not significantly
affected by tillage method (no-till versus
conventional).  Glyphosate herbicide applications
gave excellent weed control; thus, soybean yields
were not significantly different among herbicide
treatments, except for the control application 10
wks after planting.

I ntroduction

In recent years, improved equipment and
herbicide technology has prompted more interest
in planting soybean using conservation tillage
practices. In addition, the acreage of soybeans
planted in narrower row spacing in both
conventional and reduced tillage sysems appears
to be increasing in southeastern Kansas. This
research seeks to investigate the interactions of
row spacing, tillage, and glyphosate herbicide
application on full-season soybean following
grain sorghum.

Experimental Procedures

Beginning in 1999, a 2-year rotation study
involving soybeans and grain sorghum was
established a the Columbus Unit. Main plot
treatments consist of afactorial combination of

conventional tillage (CT) and no-tillage (NT) with
three different row spacings (7.5 -, 15-, and 30-
in.). Subplot treatments consist of four
glyphosate herbicide applications: 1) full rate at
3 wks after planting, 2) full rate a 3 wks and
reduced rate at 5 wks after planting, 3) preplant
residual herbicide (Prowl) + glyphosate at 3 wks
after planting, and 4) control (glyphosate at 10
wks).  Conventional tillage treatments consisted
of disk, chisel, disk, and field cultivate before
planting. Soybean planting population was
targeted a 225,000 seeds/a for 7.5 in. rows,
175,000 seeds/a for 15-in. rows, and 125,000
seeds/a for 30-in. rows.

Results and Discussion

Full-season soybean results for 1999 and
2000 are shown in Table 1. Yields were low in
both years because of dry soil conditions and
high air temperatures during the reproductive

stages of grain development. Thus, vyield
differences between tillage methods and row
spacings were small for the low-yielding
environments of 1999 and 2000. In addition,

except for the control treatment, soybean yields
aso were similar among glyphosate herbicide
treatments. Weed population consisted primarily
of crabgrass and common waterhemp species.

"This research was partially funded by the Kansas Soybean Commission.
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Table 1. Effectsof Tillage, Row Spacing, and Herbicide on Full-Season Soybean Yield
Following Grain Sorghum, Columbus Unit, Southeast Agricultural Research Center.

Herbicide Treatment

Row PPI + 3 wks 3 wks 3+ 2wks 10 wks 2-yr

Spacing 1999 2000 1999 2000 1999 2000 1999 2000 Avg.

No-Tillage
75in. 16.0 17.8 18.2 20.4 17.9 17.9 12.3 13.7 (16.8)

15in. 16.9 16.8 17.6 15.7 174 16.8 111 135 (15.7)
30in. 16.3 16.9 171 16.9 183 17.2 10.8 14.9 (16.1)

Avg.  (164) (1720 (176) (1770 (179 (17.3) (114) (140) (162

Conventional Tillage

7.5in. 158 151 171 15.0 171 14.3 10.2 105 (14.4)
15in. 17.2 158 18.0 164 18.9 158 134 14.3 (16.2)
30in. 17.3 16.4 171 15.8 18.1 16.2 10.3 121 (15.4)

Avg.  (16.8) (158) (17.4) (157) (180) (154) (11.3) (12.3) (15.3)

LSD (0.05): Row spacing = NS; Tillage = NS; Herbicide (1999 = 0.7 bu; 2000 = 0.9 bu).

Herbicide treatments consisted of postemergent applications of glyphosate. Full rate (1 qt/a) a 3 wks
after planting and reduced rate (1 pt/a) a 5 wks after planting. Control treatment (10 wks after
planting) consisted of 1.5 gt/a of glyphosate.  Preplant incorporated treatment was Prowl applied at

24 qt/a
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PERFORMANCE TEST OF DOUBLE-CROPPED SOYBEAN VARIETIES

JamesH. Long and Gary L. Kilgore

Summary

Nineteen double-cropped soybean varigtieswere planted
fallowingwinter wheat in Parsons Kansssand evduated foryidd
and other agronomic characteristicsthroughout thesummer of
2000. Ovedl, granyiddswere bdow average, however, variety
differencesweresseneven under thedry growing conditions
Very early freezing temperauresaut thessesonshort. Yidds
rangedfrom20bu/ato 14.1bu/a All varigiesexoept ' Macon,
aMG 11 weredfected by theextremecold weether conditions

MidtolaeMGIV vaietieshadthehighes yidds dthoughdl
varieties had poor seed quality.

I ntroduction

Double-cropped soybeanisan opportunistic cropgrown
after winter wheet over awideareaof southeest Kansas Because
thiscropisvulnerabletowesther-rdated stress, such asdrought
and early frodts it isimportant that thevarietiesnot only have
highyidd potentia under theseconditionsbut asotheplant
dructuretodlow themto set podshigh enoughto beharvested.
They also should mature before a threat of frost.

"Southeast Area Extension Office
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Experimental Procedures

Soybeenvaietieswereplantedintogood maidurefalowing
winter wheat harvest a the Southeast Agriculturd Research
Center at Parsons. Thesoil isaParsonssiitloam. The wheet
stubblewasburned, then Squadron® herbididewasappliedand
theareawasfidd cultivated prior to planting. Soybeenthenwas
planted on July 10, 2000 at 10 seed per ft of row. Harvest
occurred November 22, 2000.

Results and Discussion

Soilswerevay moig after rainsthroughout May, Juneand
July and plant standswereexcellent. Excellent growing
conditionsprevailed early, however, drought occurredinlae
July, August, and persisted into September.

Yiddsrangedfrom2.0buwato 14.1 buwa(Tablel). Severd
varietiesyielded near 10 buw/a, and could beconsidered astap
yieldersin 2000, although great care should be taken in
conddering 2000 dataduetothevery early freeze Condderation
dsshouldbegiventoplant height from detain 2000. Overdl
plant heightswerevery short, reflectingthevery dry conditions,
and this caused some harvest problems.



Table 1.

Yield of Variety Test for Double-Cropped Soybean at Columbus, Parsons,
and Altamont, Kansas, 1994-2000.

Yield

Brand Variety 2000 1999 1998 1997 1996 1995 1994

----------------------------------- bu/a-------====== e
Agripro/Garst 484 RR/N 76 ---
Agripro/Garst 569 RR/N 20 -
Golden Harv. H-5447STS 10.2 20.2
Midland XA491/N 6.4 ---
Midland 9A480/N/RR 89 ---
Midland 8530 78 225
NC+ 4N 879RR 9.1 ---
NC+ B541/N/STS 10.0 ---
Novartis 51T1 6.0 178
Novartis S57-11 46 19.3
Pioneer 94B53 14.1 ---
Pioneer 95B33 85 199 6.7
Pioneer 94B81 10.7 ---
Triumph TR481RR 9.3 ---
Check Varieties
Latelll/EarlylV Macon 6.5 ---
Early MG IV Flyer --- 130 2.8 40.1 10.1 14.9 17.0
Mid MG IV K $4694 9.3 130 1.8 40.2 6.5
Early MG V K $4997 103 21.1
Early MG V Manokin 10.2 --- 7.8 435 17.4 19.8 26.5
Early MG V KS5292 85 155 2.7 395 13.3 13.8 254
LSD (0.05) 17 27 14 5.2 5.6
Averages 81 172 35 38.2 11.4 15.6 23.6
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PERFORMANCE TEST OF COTTON VARIETIES

James H. Long, Gary Kilgore', Scott Staggenborg™, and Stewart Duncan”™

Summary

Twelvecotton varietieswereplantedinMay, 2000 a
Parsons, Kansasand evd uated for yiddand other agronomic
charadteridicsthroughout thesummer of 2000, Lintyiddswere
excellent, and thereweredifferencesnoted among varieties
evauatedinsouthesstern Kansss. Yiddsranged from 3451b/ato
5451b/acf lint. Qudity isreported ontheindividud varities.
Quality should be strongly conddered asit will affect thefind
price of the crop.

I ntroduction

Cottonisarddively new cropfor southeastern Kansas.
Acreagehasexpanded, however, and cotton iscurrently grown
onagpproximatdy 40,000 acresthroughout the sate. Thecrop
issomewha drought tdlerant, which goped stoKansasgrowers
Infact, many of thevarietiestestedaregrownonthehigh
plainsof Texasandin Oklahoma. Somefactorsthat may
influencetheamount of catton growninsouthesstern Kansssare
potential i nsect problemsand the management decisions
asndaed with cotton, suchashaving anearly harves beforefdl
rans arrive.

Experimental Procedures
Twelvecotton varieties weregrownfollowing grain

sorghumred dover. Thesoll isaParsons Sltloamlocated at the
Parsonsunit of the Southeest Agriculturd Reseerch Center. The

“Southeast Area Extension Agronomist.

““Northeast Area Extension Agronomist.

""South Central Area Extension Agronomist.

62

soil waschiseled and diskedtwice. Cotoran® and Dual 11
Magnum® herbicideswereapplied, and thesoil wasfield
cultivated prior toplanting. Cottonthenwasplanted onMay 19,
2000. Populationswerethinned to 43,000 and 78,000
plants'acre Plantsemerged toformanexcdlent sand. Cotoran
was gpplied postemergent tohdlp control broedledf weeds. Def
6defaliant and Prep boll opener wasgpplied on September 14,
2000 and Gramaoxone® was applied on September 28to control
regrowth. Cattonlint washarvested on October 2and 3, 2000.
Thecottonwasginned a Manhattan and lint quaity wasthen
determined by HVI (high volume instrumentation) testing.

Results and Discussion
Warmand moigt conditionsperssted until mid July, thenit

becamehot and dry. Cotton grew wdll throughout the season
even with the lack of moisture.



Y ieldsrangedfrom345I/ato S45Ia(Tdblel). Severd
vaidiesyidded morethan 5001 /afor the 2000 growing seeson

and should

congdered top yidders. Condderation should be givento qudity
factors and their effect on the price received for the crop.

Table 1. Yield and Quality of Cotton Varieties at Parsons, Kansas during 2000.

Cotton Yield 2000 Quality Characteristics

Company Variety Lint Turn  Micronaire  Length Uniformity Strength Color Grade
Yield out

-Ibla- -%-
Fibermax 958 345  0.308 3.2 30.6 80.0 254 52 1
Novartis 2108SH02 0.309 3.9 30.9 79.5 26.3 52 2
Novartis 2165C 431 0.307 3.0 30.1 78.2 26.0 52 2
Novartis DG256446 0.288 3.3 31.2 79.0 27.3 42 2
Deltapine 388 437  0.315 3.4 29.9 789 24.8 43 2
Paymaster  2379RR 502  0.299 3.7 29.1 80.0 29.0 52 2
Paymaster  2145RR 38  0.312 3.9 28.2 79.1 251 43 2
Paymaster  2156RR 545 0.301 3.7 28.5 79.1 23.9 62 2
Paymaster 280 457  0.273 3.3 32.6 79.5 29.3 52 2
Paymaster 2280BGRR 502  0.309 3.0 30.2 78.3 26.8 42 2
Stoneville ST239399 0.304 3.6 30.4 80.5 26.9 52 1
Stoneville BXN16416 0.297 3.6 29.3 80.0 25.0 52 3
LSD(0.05) 71 0.009 0.4 1.0 ns 2.3 -
Mean 447  0.302 35 30.1 79.3 26.3 -
C.V. 16 3.0 6.6 1.8 1.2 5.0 --- --
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COMPARISON OF SOYBEANS GROWN ON SCN INFESTED
AND UNINFESTED SOIL

James H. Long and Tim Todd"

Summary

Sudieshavebeen conducted Snce 1991 todeterminethe
effect of cultural practicesonthe soybean cyst nematode
(Heteroderagydnes). Long-term studieshavefoundthat
croprotation, athough reducingthenumber of cyst nemeatodein
thesoil, wasof littlehelpin preventing damegeto afollowing
cropof soybean. Theextant of yidd losscanbessenwhengrain
yieldsandyield componentsarecompared betweenan SCN
infested and uninfested location. Susceptiblesoybeansgrownin
rotationyidded thesameasaresgant variety at theuninfested
location whilegrainyiddincontinuousand rotated usceptible
soybeans was 30% less than the resistant variety.

I ntroduction

Soybeanisamgor graincropin southeestern Kansasand
hasbeen grown onfie ds, sometimescontinuoudy, for many
years Inthepes 10years thesesoybean productionfiddshave
beeninvaded by amgor pest cdledthe cys nematode. Studies
werebegunin 1991 onfarmer-owned fid dsand et the Southeest
Agricultural Research Center - Columbus Field in the
southeastern region and have provided excdlent informationon
thisvery desructive pest and methodstohd p contral itsdamege
to this important commodity.

Experimental Procedures

A culturd practicessudy wasbegunontheMartin Farms
and ColumbusFHdd Sationin 1991. Eachsudy hedexactly the
sametregtmentsat eechlocation. Four cropping sysemswere
begunat that timeand included: 1) continuoussusceptible
‘Stefford’ soybean; 2) a3-year rotationthat had grainsorghum
followed by winter whest thenfull-season Safford; 3) ad-year

*KSU Department of Plant Pathology, Manhattan.

rotationthet hed grain sorghum fallowed by theresi stant soybeen
variety ‘Manokin', thengrain sorghumagain, andthenthe
Safford; and4) thesamerotation asthreeexcept that thefull -
season soybean wasrepl aced by winter wheat followed by
double-cropped Stafford or Manokin. Soybeengrainyidd, yidd
components, and cys nemeatodenumberswererecordedineach
year.

Results and Discussion

Soybeenyiddsat the Columbuslocationwerethesamefor
both susceptibleand res sant varieties, whileat Martin Farms
SCN reducedyieldsby 30%acrossal rotations(Table ).
Safford soybeansgrown continuoudy didtendtoyiddlessthen
soybeansgrowninrotation andyid ded thesameasManokin
growndter wheatinadouble-crop. Therewerenodifferencesin
yidd componentsa theColumbusgaion. Theresgant vaiety,
Manokin, produced morepodsthan did the susoeptible Safford
at Martin Farms.



M anokinhad many smdl podsat thetop of theplants, which
resultedin slightly smaller seed but moretota grain. The

resistant variety Manokin

Tablel. Yield and Yield Components of Soybeans Grown on SCN Infested Soils Compared to
Those Grown on Uninfested Soils from 1995-1998 at Martin Farms and Columbus Field

wastheonly component of thecropping rotation thet reduced cyst
nematode numbersduring theseeson and presarved grainyidds

Station.
Grain Yield and Yield Components
Martin Farms - Infested Columbus Field Station - Uninfested
Cropping System Bu/a Pods/ft  Seeds/pod Bu/a Pods/ft  Seeds/pod
Full season:
S-SS 26.9bc 200b 2.1a 30.4ab  184hc 2.1ab
N-N-S 26.3bc 180bc 2.1a 34.4a 209ab 2.1ab
N-R-N-S 29.2b 182b 21a 32.9a 188b 2.1ab
N-SN-R 38.1a 272a 1.8b 34.1a 223a 1.9bc
Double-cropped:
N-R-N-S 21.6¢ 153c 2.1a 22.3c 154c 2.1a
N-S-N-R 29.7b 194b 2.0ab 26.8bc  184bc 1.9c

Means within a column followed by the same letter are not different according to Fisher’s LSD (0.05).

S-S-S = continuous susceptible soybean

N-N-S = susceptible soybean following 2 years of nonhost
N-R-N-S = susceptible soybean following 2 years of a nonhost crop and one of aresistant variety
N-S-N-R = resistant variety following 2 years of a nonhost crop and one of a susceptible variety
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ANNUAL SUMMARY OF WEATHER DATA FOR PARSONS - 2000

Mary Knapp’
2000 Data

JAN FEB_MAR _APR_MAY JUN JUL AUG _SEP  OCT _NOV _DEC ANNUAL
Avg. Max 459 540 587 663 775 8L7 898 977 875 727 514 333 68.0
Avg. Min 245 301 375 425 570 623 690 699 565 512 305 145 455
Avg. Mean 352 420 481 544 673 720 794 838 720 620 410 239 56.8
Precip 063 195 525 09 726 978 352 000 287 521 136 087 39.64
Snow 20 00 00 00 00 ©00 00 00 00 00 00 00 2.0
Heat DD* 924 666 523 319 54 13 0 0 65 167 727 1275 4730
Cool DD* 0 0 0 1 124 224 447 582 275 73 6 0 1730
Rain Days 6 3 14 6 8 15 9 0 6 11 6 4 88
Min< 10 2 1 0 0 0 0 0 0 0 0 0 9 12
Min < 32 24 21 5 1 0 0 0 0 0 4 22 31 108
Max > 90 0 0 0 0 2 1 16 27 15 2 0 0 63

NORMAL VALUES (1961-1990)
JAN FEB MAR APR MAY JUN JUL  AUG SEP OCT___NOV__ DEC ANNUAL

Avg. Max 405 466 571 682 768 82 917 901 815 713 568 445 67.5
Avg. Min 193 248 342 458 555 641 690 664 591 473 357 248 455
Avg. Mean 299 37 457 570 662 747 8.3 783 703 594 463 370 56.5
Precip 132 146 340 380 526 461 315 363 480 392 291 176 40.02
Snow 20 3.0 15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 85
Heat DD 1088 820 598 261 88 0 0 0 31 220 561 939 4606
Cool DD 0 0 0 21 125 294 474 412 190 46 0 0 1562

DEPARTURE FROM NORMAL
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

Avg. Max 54 7.4 16 -1.9 0.7 -3.5 -1.9 7.6 6.0 14 -54  -11.2 0.5
Avg. Min 52 5.3 3.3 -3.3 15 -1.8 0.0 35 -2.6 3.9 -5.2  -103 -0.0
Avg. Mean 53 6.3 24 -2.6 11 -2.7 -0.9 55 17 2.6 -53 -131 0.0
Precip -069 049 185 -2.86 2 51r 037 -363 -193 129 -155 -0.89 -0.38
Snow 0.0 -3.0 -15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0 -6.5
Heat DD -164 -154 -76 58 -35 13 0 0 34 -54 166 336 124
Cool DD 0 0 0 -21 -2 -71 -28 170 85 27 6 0 168

* Dally vaueswere computed from mean temperatures. Each degreethat aday'smeenisbdow (or aove) 65 F is counted for one heating (or cooling) degree day.

"Assistant Specialist, Weather Data Library, KSU.
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SCIENTIFIC NAMES OF CROPSLISTED IN THIS PUBLICATION

Common Name

Scientific Name (Genus species)

Alfafa
Bermudagrass
Corn

Cotton

Crabgrass
Eastern gamagrass
Grain sorghum
Hairy vetch
Korean lespedeza
Ladino clover
Red clover
Soybean
Sunflower

Tall fescue
Wheat

White clover

Medicago sativa L.

Cynodon dactylon (L.) Pers.
ZeamaysL.

Gossypium hirsutum L.
Digitaria sanguinalis (L.) Scop.
Tripsacum dactyloides (L.) L.
Sorghum bicolor (L.) Moench
Vicia villosa Roth

Lespedeza stipulacea Maxim.
TrifoliumrepensL.

Trifolium pratense L.

Glycine max (L.) Merr.
Helianthus annuus L.

Festuca arundinacea Schreb.
Triticum aestivum L.
TrifoliumrepensL.
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NOTE

Trade names are used to identify products. No endorsement isintended, nor is any
criticism implied of similar products not mentioned.

Contribution No. 01-379-S from the Kansas Agricultural Experiment Station.

Contents of this publication may be freely reproduced for educational purposes. All other rights reserved.
In each case, give credit to the author(s), name of the work, Kansas State University, and the date the work

was published.

69



RESEARCH CENTER PERSONNEL

LyleLomas. . ... oo Research Center Head & Animal Scientist
Fredrick Black . . .. ... ... Animal Science Technician |
Larry Buffington . . ... ... . Custodial Specidist
Connie CliNgan . . ... Office Assistant |1
Larry EIliS .. Animal Science Technician |
TaLana Erikson . . ... ..o Animal Science Technician Il
Ty GrEEN ..o Animal Science Technician |
Ronald McNickle . . . .. Animal Science Technician |1
Marla SexXton . . . .. e Accountant |

JamESLONg . .. . Crop Variety Development Agronomist
Kely KUusal . ... Research Technologist
JoyCe Erikson . ... .. Plant Science Technician |

Kenneth Kelley ... ... Crops and Soils Agronomist
Michagl DeaN . . . . ... Plant Science Technician Il
CharlesBlack . ....... ... . . . . . Plant Science Technician |
Greg Carter . . . Plant Science Technician |

Joseph MOYEr . ..o Forage Agronomist
Mike Cramer . . ... Plant Science Technician Il
Kenneth McNickle . ... Plant Science Technician |

Daniel SWEENEY . . . .o Soil and Water Management Agronomist
Bobby Myers. . . ... Plant Science Technician Il
DavidKerley . . ... .o Plant Science Technician |

70



Kansas State University Agricultural Experiment Station and Cooperative Extension Service, Manhattan 66506
SRP 875 May 2001
It is the policy of Kansas State University Agricultural Experiment Station and Cooperative Extension Service that all persons shall have equal opportunity and
access to its educational programs, services, activities, and materials without regard to race, color, religion, national origin, sex, age, or disability. Kansas State
University is an equal opportunity organization. These materials may be available in alternative formats. 1M




	2001 Agricultural Research Southeast Agricultural Research Center
	Recommended Citation

	Contents
	Beef Cattle Res.
	Forage Crops Res.
	Soil & Water Mgt. Res.
	Crop & Soil Res.
	Crop Variety Deve. Res.
	Other, Weather

