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EFFECT OF WEATHERI NG ON GRAI N SCRGHUM STUBBLE QUALI TY

Kenneth P. Coffey and Kenneth Kell ey

Sunmmary

Grain sorghum st ubbl e was harvested from 35 plots representing 35
di fferent hybrids before and after a 3.2 in. rain. Quality analyses were
conducted on stubble | eaves, stalks, and threshed heads. In vitro
digestibilities were lower (P < .01) and crude protein and fiber contents
hi gher (P < .01) in threshed heads collected after rain than in those
coll ected before rain. Leaf concentrations of crude protein and digestible
dry matter were higher (P < .01) and ash content was |lower (P <. 01) before
than after rain. In vitro digestibility of stalks was higher (P < .01) and
lignin concentration lower (P < .01) before than after rain. Therefore, it is
apparent that rainfall substantially reduces the quality of each conponent of
grai n sorghum st ubbl e.

I ntroduction

Grain sorghum stubble is a plentiful but underutilized rum nant feed
resource in Southeast Kansas. Previous work has denonstrated the benefits of
amoni ati on of grain sorghum stubble, but little is known about the effects of
weat hering on stubble quality. This study was conducted to determ ne the
effects of 3.2 inches of rain on nutrient conposition of grain sorghum
st ubbl e.

Experi nmental Procedure

Grain sorghum grain was harvested from SEKES grai n sorghum performance
test plots on Septenber 29, 1989. On COctober 5, 10 stal ks and 15 threshed
heads were collected fromeach of 35 plots representing 35 different grain
sorghum hybrids. Stalks were cut to an average height of 2 inches and the
| eaves were renoved. That evening, 3.2 inches of rain fell on the field. On
Oct ober 10, 10 stal ks and 15 threshed heads were collected fromthe sane 35
plots. Al sanples were oven dried at 130°F, ground to pass through a 1 mMm
screen; and anal yzed for ash, crude protein (CP), in vitro digestibility
(1'vDVMD), neutral (NDF) and acid detergent fiber (ADF), and acid detergent
lignin (ADL).

Resul ts and Di scussi on

Rain had a significant inpact on the quality of each of the stubble
constituents evaluated (Table 1). Crude protein content of |eaves was higher
(P < .01) before than after rain but that of heads was greater (P < .01) after
than before the rain. Because nost plant protein is water soluble, it is not
certain why crude protein content of heads would be greater after a rain than
before. Ash content of |eaves was greater (P < .01) and that of heads tended
(P =.13) to be greater after rain. However, protein and ash contents of
stal ks were not affected by rain. Both NDF and ADF of heads and ADF of stal ks
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were greater (P < .01) after than before rain. Lignin content of stal ks was
al so higher (P < .01) after than before rain. Digestibilities of all three

st ubbl e conponents were lower (P < .01) after than before rain. This would be
expect ed, because many of the nore digestible nutrients are water sol uble.
Renoval of those nmore highly digestible nutrients by rainfall, therefore,
woul d i ncrease the relative concentrations of the nutrients that are either

| ess or at |east nmore slowy digested, such as fiber and ash. Therefore,
rainfall |eached valuable plant nutrients and substantially reduced the feed
val ue of the stubble constituents.

Table 1. Effect of Rain on Quality of Grain Sorghum Stubble Constituents.

Leaves St al ks Heads

before after before after before after
Vari abl e rain rain rain rain rain rain
Crude protein, % 9.32 7.9° 4.5 4.6 4.8° 5.2
Ash, % 11.7° 15. 92 8.0 8.0 10. 4 10.9
NDF, % 61.1 62.1 61.1 61.5 71.2° 74. 2#
ADF, % 31.2 30.8 32. 8¢ 33.9° 40. 9° 42. 62
ADL, % 4.0 3.9 3.8° 4. 42 7.0 7.0
| VDMD, % 56. 32 49, 2° 65. 52 61.5° 38. 42 34. 3°

&bMeans within a stubble constituent differ (P < .01).
¢dveans within a stubble constituent differ (P < .05).



VARI ATION I N DI GESTI BI LI TY OF GRAI N SORGHUM STUBBLE AMONG HYBRI DS

Kenneth P. Coffey and Kenneth Kell ey

Sunmmary

Twel ve grain sorghum hybrids were sel ected based on consistent yield
i ndexes in 1989 and 1990 grain sorghum perfornmance tests, and stubble sanples
were collected. Hybrids were classified as either high, average, or lowyield
based on yearly indexes. Heads from high- and average-yield groups were nore
digestible (P< .05) than those fromthe |lowyield group. Leaves from high-
and | owvyield groups were nore (P < .05) digestible than those fromthe
average-yield group. Stalks fromthe lowyield group were nore (P < .05)
di gestible than stalks fromthe average-yield group, but digestibility of
stal ks fromthe high-yield group was not different (P > .05) fromthat of
either the low or the average-yield groups. Therefore, digestibility of
grain sorghumresidue may be directly related to relative grain yield, with
average yielding hybrids generally being lower in digestibility.

I ntroducti on

Grain sorghum stubble is a plentiful roughage source for cattle in
sout heastern Kansas. Currently, there is trenendous potential to utilize this
resource to reduce hay expenditures. However, nore information is needed
concerning its feed value. This experinment was conducted to eval uate how
quality of grain sorghum stubble constituents differs anong hybrids and to
determne if these differences are related to grain yield.

Experi nmental Procedure

Twel ve grain sorghum hybrids were selected fromover 80 different
hybrids in the Sout heast Kansas grain sorghum perfornance test. Selection
criteria considered were 1) the hybrids nust have been entered in the
performance test in both 1989 and 1990; 2) vyields during both grow ng seasons
nmust have been consistent relative to the average of all other hybrids in the
test; and 3) the hybrids nust have been able to have been classified as having
hi gh, average, or low grain yield relative to all other hybrids in the
performance test. Ten stal ks and 15 threshed heads were sel ected at random
fromeach of three replicates of each hybrid. The stalks were cut to an
average height of 2" with corn knives, and | eaves were renoved. All sanples
were dried at 130°F, ground to pass through a 1nmm screen, and anal yzed for in
vitro digestibility (IVDVD).



Grain was harvested fromthe plots on Septenber 27, 1989 and Cctober 11
1990. Stubble samples were collected on Cctober 10, 1989 after a 3.2 inch
rain and on Cctober 15, 1990 prior to any neasurabl e precipitation. Hybrids
sel ected, along with yields, yield indexes, and grouping by yield index, are
shown in Table 1.

Resul ts and Di scussi on

Al t hough digestibility differences existed between years, no
i nteractions between year and hybrid or yield grouping were detected. Al so,
no di fferences were detected in the digestibility of the stubble constituents
of the hybrids within a yield group. Therefore, digestibilities of the
di fferent grain sorghum stubble constituents fromthe different hybrids were
conbined within yield group and shown in Table 2. Digestibilities of |eaves
fromhigh- and | owyield groups were simlar to each other and were both
hi gher (P<.05) than the digestibility of the | eaves fromthe average-yield
group. Stalks fromthe lowyield group were nore digestible (P<.05) than
those fromthe average-yield group. Digestibility of stalks fromthe high-
yield group were not different (P> 05) fromthat of either the |ow or
average-yield groups. Heads fromthe high- and average-yield groups were nore
(P<.05) digestible than heads fromthe | owyield group

Therefore, relative yield of grain sorghum appears to have a significant
effect on digestibility of the stubble constituents. Generally, hybrids
yielding either high or lowrelative to other varieties were nore digestible
t han average-yi el ding hybrids.

Table 1. Yields, Yield Indexes, and Yield G ouping of Selected Gain Sorghum

Hybri ds.
Yield, bu/ac Yield I ndex Aver age Yield

Br and Hybrid 1989 1990 1989 1990 I ndex Groupi ng
Cargil | 575 115 76 89 97 93 Low
Cargill 847 131 77 101 98 99.5 Aver age
Del ange DSA 922 142 84 109 108 108.5 Hi gh
Del ange DSA 141C 123 67 95 86 90.5 Low
Garrison SG 932 144 89 110 114 112 Hi gh
Gar st 5511 131 77 100 99 99.5 Aver age
Jacques 477-W 128 68 98 88 93 Low
Nor t hr up- Ki ng KS- 737 132 78 101 100 100.5 Aver age
Onhl de 139A 129 79 99 101 100 Aver age
Onhl de 140W 124 73 96 94 95 Low
Pi oneer 8379 141 89 108 114 111 Hi gh
Tri unph TW) 80-D 141 88 108 113 110.5 Hi gh
Test avg. Al entries 130 78 100 100 100
Test avg. Sel ect ed

Hybri ds 132 79 101 101 101




Table 2. Effect of Relative Yield on Digestibility of Gain Sorghum Stubble

Conponent s.
Yi el d G ouping
Consti tuent Hi gh Aver age Low LSD o
Leaf 51. 02 48. 7° 52. 22 2.2
St al ks 56. 8% 54. Q° 57. 12 2.8
Heads 42. 02 41. 02 39.4° 1.1

abMeans within a row differ (P<.05).



HAY VS. DORVANT FESCUE FOR W NTERI NG STOCKER STEERS

Kenneth P. Coffey

Sunmmary

Perf ormance was measured from 82 stocker steers grazing dormant fescue
or offered either hay during a 42-day winter study. All steers were offered 2
I b of a grain sorghum based supplenment daily. Steer gain was simlar (P> 10)
bet ween treat ments.

I ntroduction

Tall fescue is utilized to a large extent as a spring, fall and w nter
forage for beef cattle. Research fromother states has shown the val ue of
fall fertilization of fescue and grazing the vegetative regrowth during the
fall. However, in dry years like 1991, fall regrowh was mninmal until |ate
inthe fall. Many producers graze fescue not only during the fall but also
during the winter. This experinment was conducted to conpare perfornance by
steers grazing dormant fescue with that by steers fed hay.

Experi nmental Procedure

Ei ghty-two crossbred steers were randomy allotted to four groups of 14
steers and 2 groups of 13 steers on January 21. Two of the groups of 14 and
one group of 13 steers were randonmly assigned to one of three 15-acre tal
fescue pastures. The renmaining groups of 13 or 14 steers were each assigned
to one of three 5-acre bernmudagrass pastures and offered hay ad |ibitum
Approxi mately 70% of the fescue plants were infected with the fungus
Acr enpni um coenophi alum The bernudagrass pastures had been heavily grazed
since late fall and had m ni mal avail abl e dormant bernudagrass. Hay consisted
of a mxture of grasses with tall fescue predom nating and was harvested at
sof t -dough maturity. Al steers were offered 2 | b/day of a 20% crude protein
grain sorghum based suppl enment throughout the 42-day study.

Resul ts and Di scussi on

Gain and daily gain were the same (P >. 10) for steers pastured on
dormant fescue and those

of fered hay (Table 1). The reason for the
simlarity is not clear. Adequate forage was avail able on the fescue
pastures. However, the particular pastures are highly infected with A
coenophialum Gains fromstocker cattle previously grazing these pastures has
been low. Also, estimted hay consunption was 13.7 | bs./day, which was
sonewhat hi gher than expected. Therefore, fromthese data, one should expect
simlar performance fromeither grazing dornant A. coenophialuminfected
fescue or feeding low quality fescue hay. However, production costs would
di ffer considerably between these treatnents.




Table 1. Performance of Stocker Steers O fered Hay or Dornant Fescue
Pasture.?
Item Past ure Hay
Initial w., Ib. 568 554
Final w., I|b. 595 581
Total gain, Ib. 27 27
Daily gain, |b. .64 .64
Esti mat ed hay consunption, |b. 0 575

aNo significant (P<.10) differences

wer e det ect ed.



EFFI CACY OF LAI DLOMYCI N PROPI ONATE FOR | MPROVI NG VEI GHT GAI N
OF GROW NG CATTLE ON PASTURE!

Kenneth P. Coffey, Joseph L. Myer, and Lyle W Lonas

Sunmmary

A total of 160 m xed-breed steers was used in a 2-year grazing study on
snoot h bronegrass pastures to determine the effects of either 25, 50, or 75
ng/ hd/ d of |aidlomycin propionate (LP) on steer perfornmance. Steers were
offered 1 I b/day of a ground grain sorghumcarrier wi thout LP or containing
the different LP levels. Pastures were grazed for 119 days in 1990, beginning
on April 24, and for 112 days in 1991, beginning on April 4. Laidlomycin
propi onate tended (P>.10) to inmprove aninmal gain by 1.9, 6.3, and 5.9 % for
25, 50 and 75 ng/hd/d, respectively. Amunt of shrink incurred follow ng a
16-h renoval from feed and water was not affected by i onophore |evel.
Apparently, LP has the potential to inprove gains fromgrazing cattle.
However, the nagnitude of inprovenent appears to be sonmewhat | ow and rel ated
to LP | evel

I ntroduction

| onophores have been used in recent years to alter runmen fernentation
such that feed efficiency is inproved in feedlot cattle and rate of gain is
i mproved in grazing cattle. Laidlomcin propionate (LP) is one of a group of
second-generation ionophores used to alter runen fernmentation but at a nuch
| ower effective dose than was needed with first-generation i onophores. The
efficacy of LP in inproving feedl ot performance has been proven. However,
data concerning the effective dosage of LP for inproving grazing performance
are limted.

Experi nental Procedure

One hundred sixty m xed-breed steers were used in a 2-year grazing
experiment. Eighty steers each year were divided into |ight- and heavy-wei ght
replicates, then allotted in a randomstratified manner into four lots of 10
head each. The steers received vaccinations against |BR Pl,; BVD, vibriosis,
| eptospirosis (5 strains), blackleg (8-way), pinkeye, and BRSV and were
treated with | evanisole (1990) or oxfendazole (1991) to control interna
parasites. Each lot of steers was allotted randomy to receive either 25, 50,
or 75 ng/hd/d of LP blended in a 1 |b. ground grain sorghumcarrier, or grain
sorghumonly (control). The lots were then allotted randomy to one of four
snoot h bronegrass pastures bl ocked by replication. The lots of steers were
rotated through the four pastures at 14-d intervals to ninimze the effect of
pasture variation. Beginning and endi ng wei ghts were neasured followi ng a 16-
h removal from pasture and water. The steers were al so wei ghed unshrunk on
the afternoon prior to the ending shrunk weight so that the effects of LP on

Appreciation is expressed to Syntex Animal Health, Inc., Palo Alto, CA
for financial assistance.



16-h shrinkage coul d be determ ned.

Water and m neral suppl enent were provided ad-libitumto all aninals
t hr oughout the study.

Resul ts and Di scussi on

None of the perfornance neasurenents was statistically different between
steers offered the different levels of LP (Table 1). However, there was a
tendency for increased weight gain with increasing | evels. Wight gains were
nunerically increased by 1.9, 6.3, and 5.9 %with 25, 50 and 75 ng/hd/d LP
respectively. No apparent effect on |ive weight shrink was observed.
Therefore, although no statistical inprovenments were observed, there appears
to be a tendency for inproved weight gain with supplenents of LP. Studies at
other locations in the U S. have shown greater benefits than were observed in
this study.

Table 1. Wight Gain and Shrink by Steers Ofered D fferent Levels of
Lai dl omyci n Propi onate while Grazing Smooth Bronegrass Pastures?.

Lai dl onycin Propionate, ng/hd/d

[tem Contr ol 25 50 75

No. steers 40 40 40 40

Initial w., Ib. (shrunk) 618.1 612.5 612.9 610. 2
Final w., Ib. (unshrunk) 842.4 842. 4 845. 1 849.5
Final w., Ib. (shrunk) 794.0 791. 4 799. 3 796. 3
Total gain 175.4 178.7 186.5 185.8
Dai |y gain 1.53 1.55 1.62 1.62
16-h shrinkage, % 5.72 6. 00 5.37 6. 23

@aNo significant (P<.10) differences were detected.



CONSUMPTI ON OF FREE- CHO CE GRAI' N SUPPLEMENTS
CONTAI NI NG SALT OR MAGNESI UM M CA!

Kenneth P. Coffey and Frank K. Brazl e?

Sunmmary

An experinment was conducted to determne the effects of the addition of
magnesi umm ca (M) on free-choice grain consunption by steers grazing snooth
bromegrass pastures. Steers were offered ground grain sorghum suppl enents
containing either 12.5, 25, or 50 %of either salt or nagnesiummca. After
18 days (Phase 1), it was apparent that MM was not |imting suppl ement
consunption. Therefore, the supplenents were refornulated for the follow ng
16 days (Phase 2) of the trial. New supplenments consisted of grain sorghum
containing 12.5 %salt alone or in conmbination with either 12.5, 25, or 37.5%
MM or grain sorghum containing 25% salt alone or with 25% MM  Hi gher |evels
of MMwith either salt |evel appeared to reduce free-choice grain consunption.
However, |ower |evels of MM apparently did not affect grain consunption
Therefore, using MMto limt consunption of free-choice grain supplenments is
not advi sable. Furthernore, additions of MMof up to 25%did not affect grain
consunption, indicating that its palatability is not adverse.

I ntroduction

Magnesiummca (MM is a naturally occurring nmagnesium iron, and
potassium | ayer silicate mned in Wodson County, Kansas. Magnesiumm ca has
been used in nunerous mneral supplenents and cattle feeds because of its
m neral content and physical characteristics. 1In at |east one instance, M
has been used to limt consunption of a cotton seed neal supplenent for
grazing cows. The purpose of this experinent was to determine if MM could be
used to Iimt free-choice consunption of grain sorghum by grazing steers.

Experi nental Procedure

Ni nety crossbred steers (avg. wt. 814 |Ib.) were allotted in a random
stratified manner into 18 groups of five head each. Each group was randomy
assigned to one of 18 5-acre snooth bromegrass pastures on July 30. The
pastures had previously been grazed since early March. The groups were
randomy assigned to receive one of six free-choice grain supplements. The
suppl enents for Phase 1 consisted of either 12.5, 25, or 50%salt or MM in a
ground grain sorghumcarrier (Table 1). Supplenents containing 50%salt or MV
were limted to a maxi mum of 5 | b/ hd/day during the study. The renaining
suppl enents were limted to 7 I b/hd/day during the first week and to 10
| b/ hd/ day thereafter. Supplenent |evels were nmonitored daily and additions

Appreciation is expressed to Mcro-Lite, Inc., Chanute, KS, for
financial assistance.

2Sout heast Area Extension Ofice, Chanute.
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nmade as necessary. Supplenent remaining in feeders was wei ghed each Monday
and Thursday to accurately determ ne consunption. Wt feed was rejected and
dry matter content determined. All rejected anbunts were cal cul ated on an as-
fed basis, and, thus, consunption was cal cul ated on an as-fed basis.

After 18 days, it becanme apparent that MM had no effect on limting
grain consunption. Therefore, new supplenents were fornul ated for Phase 2 to
determne if MM would have grain consunption restrictive properties if fed in
conbination with salt. New supplenents consisted of grain sorghum containi ng
12.5 % salt alone or in conmbination with either 12.5, 25, or 37.5% MM or
grain sorghum containing 25% salt alone or with 25% MM (Table 1). These
suppl enents were offered for 16 days, and consunption was nonitored. Duri ng
Phase 2, total suppl enent consunption was limted to 8 I b/hd/d on al
treatments. Feeders were checked on a daily basis, and additions were made as
needed to ensure that up to 8 | b of supplenent was available for each aninal.
Suppl emrent remaining in feeders was wei ghed each Monday and Thursday and
treated in a simlar manner to that mentioned above.

Resul ts and Di scussi on

Phase 1.

Salt at levels of 25 and 50% of the supplenent restricted consunption in
a linear manner (P < .01), but 12.5%salt did not restrict consunption (Table
2). Magnesiumnica at levels of 12.5 and 25% of the suppl enent did not
restrict consunption. Consunption of the supplenent with 50% MM was | ower (P
< .01) than consunption of the other supplenents containing MM However, as
previously nentioned, anpbunts of this supplenent offered were al so | ower, such
that on the average, steers offered the suppl ement containing 50% MM consuned
98. 5% of the anmpunt offered

The study was originally intended to run for 30 days. However, after
viewi ng these data, we decided to discontinue the present treatnents and try
to determine if sonme conbination of salt and MM woul d af fect suppl ement
consunption. Thus, the new supplenents shown in Table 1 were offered.

Phase 2.

Addition of MMto a grain sorghum suppl enent containing 12.5% salt
(Table 3) apparently did not affect consunption, except at a |level of 37.5% MV
(P <.05). At this level, supplenment consunption was reduced by 4.08 | b/day
or 51% (P < .05). Addition of MMto a supplenment containing 25% salt further
reduced consunption by 1.35 | b/day or 35.5% Consunption of the suppl ement
containing 12.5%salt and 37.5% MM was sinilar (P = .85) to that of the
suppl enent containing 25%salt with no MV

Using MMto limt grain consunpti on does not appear to be a viable
option, because upper limts of grain consunption had to be manually i nposed
in this experinment. Magnesiummca did not appear to be unpal at abl e.
Furthernore, consunption in excess of 2 Ib. of MMeach day indicated that the
tolerance for MMis quite high and that any feedback nechanismis sonewhat
l[imted inits ability to restrict MM consunption.

11



Table 1. Formul ation of Free-Choice Grain Supplenments Offered to Steers
Grazing Snoot h Bronmegrass Past ures.

I ngr edi ent % Conposi tion
Phase 1
Grain sorghum 87.5 75 50 87.5 75 50
Sal t 12.5 25 50 0 0 0
Magnesi um m ca 0 0 0 12.5 25 50
Phase 2
Grain sorghum 87.5 75 62.5 50 75 50
Sal t 12.5 12.5 12.5 12.5 25 25
Magnesi um m ca 0 12.5 25 37.5 0 25

Table 2. Consunption of Free-Choice Grain Supplenments Offered to Steers
Grazing Snooth Bromegrass Pastures in Phase 1.

% sal t % Magnesi um m ca
ltem 12.5 25 50 12.5 25 50
Consunption, |b/day® 8.39° 2.13¢ . 80¢ 8.63° 8.63° 4,09¢

aLi near and quadratic effects for consunption of both salt and MM suppl enents
were significant (P < .01).
bedepMeans within a row not bearing a comon superscript differ (P < .01).

Table 3. Consunption of Free-Choice Grain Supplenments Offered to Steers
Grazing Snooth Bromegrass Pastures in Phase 2.

12. 5% sal t 25% sal t
Item owM 12.5MM  25W 37.5MM owWM 25MM
Consunption, |b/day 8.00? 7. 662 7.302 3.92° 3.80° 2. 45¢

achpans within a row not bearing a conmon superscript differ (P < .05).
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EFFECT OF STOCKI NG RATE ON PERFORMANCE OF STEERS GRAZI NG
SMOOTH BROMEGRASS PASTURES

Kenneth P. Coffey and Joseph L. Moyer

Sunmmary

Fifty-two Angus crossbred steers were stocked on snmooth bronegrass
pastures at rates of 1.0 or 1.5 head/acre to deternmne the effects of stocking
rate on ani mal performance and gain per acre. Ending pasture wei ghts and
ani mal gains were sinlar between steers stocked at the two rates. Overall
gain per acre was greater from pastures stocked at 1.5 steers per acre.
Therefore, increasing the standard stocking rate from1.0 to 1.5 may increase
production per unit |land area without substantially affecting individua
ani mal performance.

I ntroduction

Al tering stocking rates can have a substantial inpact on ani nal
production. Generally, gain per acre increases as stocking rate is increased,
but often at the expense of reduced individual aninmal performance. Previous
wor k at SEKES showed that increasing the stocking rate on snmooth bronegrass
pastures from1.0 to 1.5 substantially increased gain per acre but tended to
reduce individual aninmal performance. Length of grazing season was al so
decreased by increasing the stocking rate. However, data have been collected
for only 1 year. The present study was conducted to provi de additiona
i nfornati on on how i ncreasing the stocking rate from1.0 to 1.5 steers per
acre woul d af fect grazing performance.

Experi nmental Procedure

Fifty-two Angus crossbred steers were grazed on snooth bronegrass
pastures at either 1.0 or 1.5 steers per acre to determ ne effects on ani nal
performance and gain per acre. Follow ng vacci nati ons agai nst | BR, BVD, PIg,
| eptospirosis, blackleg (7-way), and pi nkeye, and deworning w th oxfendazol e,
steers were randonmy allotted into two groups of 10 head and two groups of 16
head. One steer fromone of the larger groups died but for sinplicity, both
groups will be discussed as having the sane stocking rate. Each group was
then placed on one of four 10-acre snooth bronegrass pastures, thus
establ i shing stocking rates of 1.0 and 1.5 steers/acre.

Begi nni ng wei ghts of all groups were neasured on April 4 followi ng a 16-
hour renoval fromfeed and water. Steers grazed until forage availability
became limting. Al steers were weighed full on July 11, and steers stocked
at 1.5 steers per acre were renoved from pasture at that tine. Dry sunmer
conditions contributed to reduced forage availability in the renmining
pastures, such that steers stocked at 1.0 steers per acre were renoved on July
25. Steers in that group were weighed before and after a 16-hour renpval from
feed and water. Percentage shrink was cal culated fromthese val ues, and al
wei ghts neasured on July 11 were adjusted to shrunk weights using this figure.

13



Resul ts and Di scussi on

No statistically significant (P<.10) differences were detected for steer
wei ght and gain neasurenents. However, steers stocked at the |lower rate
tended to gain 17 and 21 pounds nore by July 11 and 25, respectively. Gins
were very low (.25 I b/day) during the 14 days fromJuly 11-25. This was
probably due to rapidly deteriorating pasture conditions resulting from high
anbi ent tenperatures and insufficient rainfall. Gain per acre was 37% hi gher
(P<.10) from pastures stocked at 1.5 steers per acre on July 11. Al though
steers stocked at the heavier rate were renmoved on July 11 and the ot her
groups were allowed to graze for an additional 14 days, pastures stocked at
the heavier rate still produced 34% nore gain per acre than the pastures
stocked at the lower rate. Again, this was probably due to the | ow July gains
by steers stocked at the | ower rate.

In the previous stocking rate study conducted in 1988, steers stocked at
1.0 steers per acre grazed 70 days |longer than those stocked at 1.5 steers per
acre and produced 22% nore gain per aninmal but 19% | ess gain per acre.
Therefore, increasing the stocking rate on snmooth bronegrass from1.0 to 1.5
steers per acre provides a neans to increase pasture productivity. This
system better utilizes spring forage growth and results in the cattle being
renoved prior to periods during the grazi ng season when gains are suboptinal .

Table 1. Performance of Steers Stocked at 1.0 or 1.5 Steers per Acre on
Snoot h Bromegrass Past ures.

Stocking rate (steers/acre)

I[tem 1.0 1.5
Steer weights, Ib
April 4 591 615
July 11 789 796
July 25 792 -
Steer gains, |Ib
April 4 - July 11 198 181
April 4 - July 25 202 181
Steer daily gain, Ib
April 4 - July 11 2.02 1.84
April 4 - July 25 1.80 1.84
Gain per acre, |Ib
April 4 - July 11 198b 27172
April 4 - July 25 202 271

abMeans within a row differ (P<.10).
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EFFECT OF TIME OF FEEDLOT PLACEMENT OR SUMVER ROTATI ON TO BERMUDAGRASS ON
PERFORVMANCE OF STEERS GRAZI NG ACREMONI UM COENOPHI ALUM - | NFECTED FESCUE
PASTURES OVERSEEDED W TH LADI NO CLOVER

Kenneth P. Coffey and Joseph L. Moyer

Sunmmary

Si xty-five Sinmmental crossbred steers were used in a study to eval uate
di fferent grazing managenment regi nens for cattle grazing pastures of
Acr emoni um coenophi al um - infected fescue overseeded with | adino clover.
Steers were either continuously stocked on fescue - |adino clover pastures for
75 (ElI') or 207 days (C) or were stocked on fescue - |adino clover pastures for
a total of 120 days in the spring and fall and for 63 days on bernudagrass
during the summer (R). All steers were placed in drylot and fed a concentrate
ration followi ng the grazing period. Steers grazed for 75 days (El) had | ower
(P<.01) ending pasture weights and gains and hi gher total feedl ot gain
(P<.10), feed consunption (P<.01), and feed cost (P<.01) than C and R
Performance during both grazing and feedl ot periods was simlar for C and R
Therefore, grazing cattle for |onger periods of tine produced nore gain on
pasture rather than in a nore expensive feedl ot situation

I ntroduction

The endophytic fungus Acrenpni um coenophi al um produces one or nore
toxins that adversely affect cattle consunming fescue infected with it.
Previ ous work at SEKES has shown that on the average, about 65% of the toxic
ef fects of the endophyte nay be offset by overseeding infected pastures with
| adi no cl over. However, other nanagenment options may further reduce the
i npact of grazing infected fescue. In this experinent, we evaluated two
options to continuously stocking fescue - |adino clover pastures for the
entire grazing season. These options were to double stock the pastures early,
then 1) renove the cattle and place themin drylot or 2) rotate themto
ber mudagrass in the sumer and back to fescue in the fall

Experi nental Procedure

Si xty-five Sinmmental crossbred steers were weighed on April 27 follow ng
a 16-h renoval fromfeed and water and randomy allotted by weight into five
groups of 10 head and three groups of 5 head. The steers received an
i nsecticide ear tag, were deworned with fenbendazol e, and were vacci nat ed
agai nst BRSV and pi nkeye. The cal ves had previously been vacci nated agai nst
I BR, Pl;, BVD, and blackleg. Each group of steers was placed on one of eight
5-acre fescue pastures that were overseeded with | adino clover and in which
approxi mately 70% of the fescue plants were infected with A coenophi al um
The three pastures with five head were continuously stocked at this rate unti
Novermber 19 (C). Three pastures with 10 head were early-intensively stocked
at this double stocking rate until July 11 (El), then the steers were renoved
and placed directly in drylot pens. The remaining two pastures with 10 head
were stocked at this double rate until June 22 and again from Septenber 17
until Novenber 19. Between these tines, the steers were rotated to 5-acre
ber mudagrass pastures (R). Al beginning and endi ng pasture and feedl ot
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wei ghts were neasured following a 16-hour removal fromfeed and water. Dry
weat her conditions in late July forced renmoval of the steers assigned to
ber mudagrass pastures for 24 days.

Upon arrival at the feedlot, all steers were inplanted with Synovex-S,
vacci nat ed agai nst bl ackl eg, and deworned with | evam sole. Steers were
offered a diet of corn silage with ground grain sorghumat a | evel of 1% of
body wei ght and protein supplenment! at a level 5% of the diet dry matter.

Diet dry matter fromsilage was replaced by grain sorghumuntil a final diet
of 80% grain sorghum 15%corn silage, and 5% suppl ement was offered on a dry
wei ght basis. The cattle were fed ad libitumuntil they were estinmated as
having simlar carcass quality grades. Upon conpletion of the feedl ot period,
the steers were transported to Enporia, KS and slaughtered. Carcass
constituents were neasured followi ng a 24-hour chill

Resul ts and Di scussi on

Endi ng pasture wei ghts and pasture gains were 131 and 138 I b |ess
(P<.01) fromEl than C and R steers, respectively. Subsequent feedl ot gains
were 79 and 127 |b nore (P<.10) for El than C and R steers, respectively.
Daily gains during the grazing period were statistically simlar (P> 10) anong
treatnments. Steers stocked El renmained in the feedlot for 56 days |onger than
C and R steers, and total dry nmatter consunption and feed cost were greater
(P<.01) fromEl. Feed cost per pound of gain for El steers was greater
(P<.05) than that for C but simlar to that for R steers. Ribeye area fromC
steers was greater than that fromEl or R steers. Qher carcass neasurenents
were simlar between groups.

The simlarity in performance between C and R steers is in agreenent
wi th previous SEKES grazing data involving sinilar treatments. However, the
reason for the poor perfornance by El steers is not clear. For early-
i ntensive grazing of fescue to be feasible, both total and daily gains nmust be
greater during the grazing period while gain costs are |less. Qherw se,
cheaper pasture gains are replaced by nore expensive feedl ot gains, thus
reducing profitability.

149% protein with 400 g/ton nonensin.
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Table 1. Gazing and Subsequent Feedl ot Performance by Steers Early-
intensively (El) or Continuously (C) Stocked on Fescue-LlLadi no C over
Pastures Full Season or Stocked on Fescue-Ladi no Pastures in the
Spring and Fall and Bernudagrass in the Sumer.

Conti nuously Fescue- Ladi no
Early- St ocked Ber nuda
[tem I ntensi ve Fescue-| adi no Rot ati on
Past ure phase
No. head 30 15 20
Initial w., Ib. 650 643 643
Final wt., I|b. 708 839 840
Total gain., Ib. 59b 19672 1972
Daily gain., |b. . 78° . 952 . 952
Feedl ot phase
Initial w., Ib. 708 839 840
Final wt., I|b. 1322 1377 1329
Total gain, |b. 617¢ 5374 490¢
Daily gain, |b. 3.08 3.68 3.35
Total DM consunption, |b. 51312 4132 3908°
Daily DM intake, |b. 25.2 27.2 26.2
Total feed cost, $ 2782 215° 203"
Feed: gai n 8.3 7.7 8.0
Gain cost, $/I1b. . 45¢ . 40 . 41ef

abMeans within a row differ (P<.01).
¢dveans within a row differ (P<.10).
efMeans within a row differ (P<.05).
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Table 2. Carcass Measurenments of Steers Offered a Constant Finishing Diet
after Being Previously Managed by Early-intensive (El) or Continuous
(© Stocking on Fescue-Ladino Clover Pastures Full Season or
St ocki ng on Fescue-Ladi no Pastures in the Spring and Fall and
Ber mudagrass in the Sumer.

Conti nuously Fescue- | adi no

Early- St ocked Ber nuda
[tem I ntensi ve Fescue-| adi no Rot ati on
Hot carcass w., |b. 815 836 813
Dressing % 61.5 60.7 61.1
Backfat, in. .35 .30 .29
Ri beye area, in? 13.7° 14. 92 14. 62
USDA yi el d grade 2.1 1.9 1.7
USDA qual ity grade® 10. 3 10.5 10. 3

abMeans within a row differ (P<.05).
9 = Select*; 10 = Choice".
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EFFECT OF SUPPLEMENTAL GRAI N SORGHUM AND OVERSEEDI NG W TH LADI NO CLOVER
ON GRAZI NG AND SUBSEQUENT FEEDLOT PERFORVMANCE OF STEERS GRAZI NG
ACREMONI UM COENOPHI ALUM - | NFECTED TALL FESCUE PASTURES

Kenneth P. Coffey, Joseph L. Myyer, Lyle W Lonmms, and Frank K.  Brazle?

Sunmmary

One hundred sixty mxed breed steers (avg. w. 560 | b.) early-
i ntensively grazing Acrenoni um coenophi aluminfected tall fescue (IF) pastures
were used in a 2-year study to evaluate the effect on grazing and subsequent
feedl ot perfornmance of different management options. Steers were allotted to
pastures of IF or |IF overseeded with |adino clover (FL) and received no
suppl enent (C) or were offered grain sorghumat a |level of .25% of body weight
(GS). Half of the steers were renmoved from each pasture in |ate June of each
year and placed directly in drylots (ElI). The remaining half of the steers
were stocked on their respective pastures as long as forage availability
all owed (FS). Supplenental grain sorghumor overseeding with |adino clover
did not affect grazing or subsequent feedlot gain by El steers. Ofering GS
to El steers grazing FL reduced (P<.10) subsequent feedl ot feed efficiency but
did not affect feed conversion of steers previously grazing IF. Dry weather
conditions forced renoval of numerous groups of FS steers each year. The
managenent options evaluated in this study did not substantially affect
grazing or subsequent feedl ot perfornance by steers early-intensively stocked
on infected fescue pastures. Al so, double stocking fescue pastures early and
renoving half of the steers in late June does not appear to be an effective
nmeans of inproving pasture productivity.

I ntroduction

The majority of tall fescue in southeast Kansas and the southeastern
US. is infected with the endophytic fungus Acrenoni um coenophialum Cattle
grazing infected tall fescue typically denbnstrate toxicity synptons including
poor performance and intolerance to heat. Although nany nanagenent options
have been tried in an attenpt to reduce or alleviate the toxicity, few have

proven successful. Previous work at the Southeast Kansas Experinment Station
(SEKES) has shown that approximately 70% of this perfornmance reducti on may be
of fset by overseeding ladino clover in infected pastures. In another study,

feeding grain sorghum (.25% of body weight) to steers grazing infected fescue
i nproved pasture gain wthout adversely affecting subsequent feedl ot
performance. However, grain sorghum suppl ementation for steers grazing
fescue-1 adi no cl over pastures has not been eval uated.

Tall fescue produces greater than half of its annual forage by md to
late June. Miuch of this forage is not utilized. In an attenpt to better
utilize the spring forage production, we wanted to eval uate doubl e stocking
the fescue pastures early, then renmoving half of the steers and placing them
in drylot while allowi ng the remainder to graze full-season. Therefore, the
obj ectives of this experinent were to determ ne the effects of grain sorghum

1Sout heast Area Extension Ofice, Chanute.
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suppl enent ati on, | adino clover overseeding, and tine of feedl ot placenent on
grazi ng and subsequent feedl ot performance by steers grazing infected tal
fescue pastures.

Experi mental Procedures

A total of 160 m xed breed steers grazed eight 5-acre pastures at the
Mound Valley Unit of the SEKES during 1990 and 1991. Steers were vacci nated
agai nst IBR, BVD, Pl,; BRSV, Leptospirosis (five strains), pinkeye, and 7-way
bl ackl eg and were deworned. Each year, 80 steers were allotted to one of 16
groups of five head each. Two groups of five head were then assigned to the
experimental pastures to establish a stocking rate of two head/acre. This was
doubl e the stocking rate typically used on these pastures when grazed ful
season. One group of the experinental aninmals grazed each pasture from 4/25
to 6/20, 1990 and from3/29 to 6/18, 1991. The initial intention was to graze
t he second group of steers on each pasture until Novenber. However, forage
availability becane Iimting in two of the four FL pastures in 1990 and in al
four FL pastures and two of the IF pastures in 1991. Therefore, this paper
wi | | enphasize only the grazing and feedl ot perfornmance by ElI steers.

Four, 70%infected tall fescue pastures (IF ) and four |F pastures that
were overseeded with | adino clover (FL) were used. All pastures received fal
application of 40 Ib nitrogen (N), 40 I b P,Q, and 40 | b K,O per acre, and IF
received an additional 80 Ib Nacre in January of each year

At the end of the grazing period, steers were deworned, inplanted with
Synovex S, and placed in feedl ot pens with pasture replicates naintained.
Steers were fed a diet of 80% ground grain sorghum 15% corn silage, and 5%
protein supplenent? on a dry matter basis for 179 and 154 d in 1990 and 1991
respectively. Beginning and endi ng pasture and feedl ot wei ghts were neasured
following a 16-h shrink. At the end of the feedlot period, steers were
sl aughtered at a commercial slaughter facility and carcass data were collected
following a 24-h chill

Resul ts and Di scussi on

As previously nmentioned, dry sumrer conditions resulted in | ower forage
producti on and thus forced renmoval of sonme of the pastures of FS cattle in
both years. Therefore, only data fromEl steers will be discussed.

Di fferences were detected between years, but interactions between year
and forage type or supplenentation were significant (P<.10) only for carcass
backfat and rib eye area. Therefore, data were pool ed across years. Ending
pasture and feedl ot weight and gain and subsequent feedlot dry matter (DM
i ntake were not affected by either GS supplenent or clover overseeding (Table
1). However, C steers previously grazing FL were nore efficient than steers
of fered GS while grazing FL. Feed efficiency of steers previously grazing IF
was not affected by supplenentation. R b eye areas and yield grades fromC
steers were internedi ate between those fromsteers previously grazing FL and
of fered GS and those from steers previously grazing |F and offered GS, with
t hose previously grazing FL having larger rib eye areas and | ower yield
grades. O her carcass conponents were sinilar anong treatment conbinations.

In previous work at SEKES, steers grazing FL gained nore during the

249% crude protein suppl enent containing 400 g/ton nonensin.
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grazing period than those grazing IF. After a feedlot period, their carcasses
had greater backfat, and higher yield and quality grades than those from
steers previously grazing IF. The previous trend was not repeated in this
experiment. However, the grazing period of the previous study was over 200
days in each of 3 yr, thereby granting adequate tine for ladino clover to
afford its maxi num benefit. |In the present study, steers were renpved from
pasture and placed in the feedlot prior to the tine when | adino clover woul d
typically give its greatest advantage. The stocking rate differential between
the studies may al so have contributed to the divergence between responses in
the two studies.

Limted amounts of supplemental grain sorghum have previously inproved
pasture gain of steers spring grazing tall fescue w thout inpairing subsequent
feedl ot perfornance. No inmprovenents in grazing gain were observed in this
experiment, but the supplenental grain sorghumdid negatively affect feed
efficiency of steers previously grazing FL.

Therefore, neither of the managenent options evaluated in this

experiment, appeared to substantially affect grazing or subsequent feedl ot
perfornmance by steers spring grazing fescue pastures.
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Table 1. Effect of Supplenmental Grain Sorghum or Overseeding with Ladino
Cl over on Grazing and Subsequent Feedl ot Perfornmance and Carcass
Characteristics of Steers Early-Intensively G azed on A.
coenophi alum | nfected Tall Fescue Pastures.

Fescue- Ladi no d over Fescue
. 25% BW . 25% BW
[tem Contr ol Mlo Contr ol Mlo
Past ure phase
# head 20 20 20 20
Initial w., Ib. 560 560 560 560
Final wt., I|b. 627 640 633 624
Total gain, Ib. 67 80 73 64
Daily gain, Ib. 1.03 1.19 1.11 1. 00
Feedl ot phase
Initial w., Ib. 627 640 633 624
Final w., I|b. 1200 1170 1173 1160
Total gain, Ib. 572 530 540 536
Daily gain, |b. 3.51 3.25 3.32 3.29
Daily DM intake, |b. 22.8 24.3 23.8 23.2
Feed/ gai n 6. 60° 7.632 7.30% 7.183
Carcass data
Hot carcass w., |b. 735 729 726 716
Dressing % 61.3 62.2 61.9 61.5
Backfat, in. .41 . 36 .41 .46
Rib eye area, in? 13. 7% 14, 32 13. 5% 12. 8¢
Qual ity gradet? 9.7 10.0 10. 2 10.0
Yield grade 2. 5% 2.2 2. 5% 2.8

19=Sel ect *; 10=Choi ce".
abcRow means differ (P<.10).
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ALFALFA VARI ETY PERFORMANCE | N SOUTHEASTERN KANSAS

Joseph L. Moyer

Sunmmary

Al falfa yields for 1991 reflect only three cuttings because of droughty
conditions. Over the 2-year period, Garst 636 and Agripro Utra have tended
to produce nore than 'Riley'.

I ntroduction

The i nmportance of alfalfa as a feed crop and/or cash crop has increased
in recent years. The worth of a particular variety is determ ned by many
factors, including its pest resistance, adaptability, |ongevity under specific
conditions, and productivity.

Experi nmental Procedure

The 15-1ine test was seeded (12 | b/acre) 23 April, 1990 at the Mund
Valley Unit. Plots were fertilized with 20-50-200 | b/acre of N P,Q-K,O on 18
February, 1991. Only three harvests were obtained in 1991, because little
rain was received after early June (see weather sunmmary).

Resul ts and Di scussi on

Forage yields for each of the three cuttings, total 1991 production, and
2-year totals are shown in Table 1. The nobst available soil noisture was
present for cut 2, providing the nost significant differences for 1991
"Utra' and 630 had significantly higher forage yield in cut 2 than 'Apollo
Suprenme' and W. 320. In cut 3, 5472 had hi gher production than 'C nmarron VR .
Over the 2-year period, Garst 636 and Agripro Utra have tended to produce
nore than 'Rl ey’
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Table 1. Forage Yields of the

1991 Alfalfa Variety Test, Mund Valley Unit

SEK Stati on.
Forage Yield
1991 2-Yr
Sour ce Variety 4/ 24 6/7 7/1 Tot al Tot al
- - - - - tons/acre @12% noi sture - - - - -
Gar st 636 1. 96a* 2.61la 1.39a 5. 96a 9. 50a
Agripro Utra 1. 90a 2.62a 1. 29a 5. 81a 9. 48a
Dai ryl and Magnum Il 1.93a 2. 32ab 1. 40a 5. 65a 9. 36a
Cargill Trident Il 1.79a 2. 54ab 1. 32a 5. 65a 9. 36a
Gar st 630 1. 94a 2. 44ab 1. 32a 5. 69a 9.17a
Pi oneer 5472 1.90a 2. 38ab 1.49a 5. 78a 9. 16a
DeKal b DK 135 1.79a 2. 45ab 1. 40a 5. 64a 9. 16a
Pi oneer 5364 1.93a 2.47ab 1.33a 5. 73a 9. 14a
Anerica's Alfalfa Apollo Supr.1.98a 2.27b 1. 34a 5.58a 9.11a
WL Research W 317 1.90a 2.47ab 1.38a 5. 75a 9. 04a
Agripro Dar t 1. 86a 2. 38ab 1. 38a 5. 62a 8. 98a
WL Research W 320 1.83a 2.23b 1.42a 5. 48a 8. 96a
Pi oneer 5432 1. 86a 2. 33ab 1.42a 5. 60a 8. 93a
Geat Plains Res. Cimarron VR 1.83a 2. 41ab 1.16a 5. 40a 8.91a
USDA- KSU Ri | ey 1. 76a 2.52ab 1. 24a 5.52a 8. 78a
Average 1.87 2.43 1.35 5. 66 9.14
LSD(.05) NS 0.27 0.32 NS NS

!Means within a colum followed by the sane letter do not differ (P=.05)

according to Duncan's test.
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MANAG NG FALL ALFALFA REGROMH FOR WEEVI L CONTROL

Joseph L. Moyer and George Lippert!?

Sunmmary

Early-spring burning of alfalfa residue reduced nunbers of early-Apri
weevi | larvae by 57% and i ncreased first-cut forage yields by 16% when
conpared to untreated plots. Early-June larval nunbers were | ower where fal
regrowth was renoved in early spring than in plots sprayed in April. No
differences in spring larval nunbers or spring forage yield or quality were
found whether or not a late-fall cutting of 0.58 tons/acre was taken

I ntroduction

First-generation |larvae of alfalfa weevil (Hypera postica Gyllenhal) are
responsi ble for nost of the damage to the first cutting of alfalfa. These
hatch fromeggs laid in alfalfa stens the previous fall. The destruction of
fall growth may reduce the larval population fromthe first hatch, del aying
the econonic threshold for spraying until the first cutting. W conpared
early-spring residue renoval by flailing or burning with an LP gas burner with
a chemcal control treatment for effects on weevil |arval nunbers and forage
paranmeters. W nmade the sane conparisons with or without the renoval of a
late-fall (Novenber) hay cutting.

Experi nental Procedure

An established alfalfa field north of Oswego, KS on the Jacobs- Hof f man
dairy farmwas used in a 4 x 2 factorial experinent that had four random zed
conpl ete blocks. Plots were 8 x 20", with 20" alleys between bl ocks
(replications). The four weevil managenent treatnents included spring (6 Feb)
renoval of fall alfalfa growmh by flailing (<1.5") or burning with an LP gas
burner, spraying (12 Apr) with 1 Ib a.i./acre chlorpyrifos, and no treatnment
(control). The two fall managenent regines were to cut (4", 30 Nov, 1990) for
hay production after fall dormancy or not.

Ten-stem counts of weevil |arvae were taken on 9 Apr and 12 June, 1991
Sanples (3'x 20") for yield determi nation were taken fromthe first two
cuttings (7 May and 19 June), and subsanples were saved for noisture, crude
protein, and neutral -detergent fiber (NDF) assays.

Resul ts and Di scussi on

Burni ng reduced the nunber of weevil larvae in early April by 57%
conpared to the control, and the other treatnments tended to have fewer |arvae
than the control (Table 1). By June 12, the sprayed plots had nore | arvae
than flailed or burned treatnents. Fall hay removal had no effect on spring

1Sout heast Area Extension Ofice, Chanute
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weevi | nunbers.

First-cut yield was |lower for the control than for any of the treated
plots. Spring burning of fall growth increased yields by 13% conpared to the
control. Fall hay renpval had no significant effect on first-cut vyields.
Spring treatnents and fall hay renpbval had no effect on 2nd-cut vyields.

Forage N of the first cutting was unaffected by spring treatnent or fal
cutting regine. In the second cutting, the controls and sprayed treatnent had
the highest forage N, and fall-hayed averaged greater in forage N than plots
that were not hayed. However, there was a significant (P<.05) interaction
bet ween cutting regine and spring treatnent in second-cut forage fromthe
spring-flailed treatnment, because fall-hayed plots had significantly higher N
than those that were not hayed (neans not shown).

In first-cut forage, the NDF content of the sprayed treatment was | ower
than that of the control but fall-hayed plots and those that were not hayed
had the sane NDF content. No significant (P<.05) differences were found in
NDF content of second-cut forage.



Table 1. Effect of Spring Residue Treatnents and Fall Cutting Regi me on Subsequent Wevi l
Larval Counts and Forage Production and Quality of the First Two Alfalfa Cuttings.

Tr eat nent / Weevil lLarvae For age Yi el d* Forage N For age NDF
Regi ne? 4/ 9 6/12 5/7 6/19 5/7 6/19 5/7 6/19
- No./10 Stemns - - tons/acre - - - - - - - e % - - - e - -

Spring Treat nent

Contr ol 6. 4a® 12. 6ab 2.06b 1.19a 3.47a 3.12a 44. 8a 50. 4a

Spr ayed 4. 1lab 18. 0a 2.22a 1. 23a 3. 56a 3. 05a 42.5b 51. 8a

Bur ned 2.8b 7.4b 2. 38a 1. 22a 3. 44a 2.88b 44. lab 51. 4a

Fl ai | ed 4. 5ab 9.2b 2.27a 1. 28a 3. 46a 2. 84b 43. 8ab 52. 1a
Fal | Dornant Cut

Yes 5. 1a 13. 1a 2.19%a 1.22a 3. 44a 3. 03a 43. 7a 50. 7a

No 3. 8a 10. 5a 2.27a 1. 24a 3.52a 2.92b 43. 9a 52. 1a

Forage yields expressed on a 12% noi sture basi s.

2Interactions between fall cutting reginme and spring treatnents were nonsignificant (P<.05),
except for forage Nin the second cutting.

SMeans within a treatnent/regine followed by the sanme letter are not significantly (P<.05)
di fferent according to Duncan's test.
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FORAGE YI ELDS OF TALL FESCUE VARI ETI ES
I N SOUTHEASTERN KANSAS

Joseph L. Moyer

Sunmmary

In the fifth harvest year of the test, 'Festorina', 'M-96', 'Myzark',
and ' Kenhy' yielded nore first-cut forage than 'Triunph' and 'Stef'. For the
year, Kenhy and Mzark produced nore forage than Stef and Triunph under hay
managenent. Under a 6-clipping system however, Kenhy produced nore than
'Forager', 'Fawn', and 'Martin'. Over the 5 years of the test, 'Phyter'’
yi el ded nore than Stef and Tri unph.

I ntroduction

Tall fescue is the npst widely grown forage grass in southeastern
Kansas. New and old cultivars were conpared for agronom c adaptati on and
forage quality, because effects of a variety chosen for a new seeding will be
apparent for as long as the stand exists.

Experi nental Procedure

Pl ots were seeded on 4 Septenber, 1986 at 20 | b/acre at the Mund Vall ey
Unit, ostensibly with seed free of Acrenoni um coenophi al um endophyte. Plots
were 30 x 7.5 ft each, in four random zed conpl ete bl ocks. Application of
160-50-57 | b/acre of N P,Q-K,O was nmade on 18 February, 1991, followed by
fertilization with 60 N on 6 Septenmber, 1991. Plots 15 x 3" were cut on 28
May and 26 Novenber, 1991. A subsanple fromeach plot was collected for
det erm nati ons of noisture, fiber, crude protein, and in vitro digestibility.
A 10'x 7.5" subplot of each plot was neasured with a disk neter for yield
estimation before those harvests, plus an additional four clippings.

Resul ts and Di scussi on

Mo-96, 'Festorina', 'Myzark' and 'Kenhy' yielded significantly nore in
cut 1 than 'Stef' and 'Triunph' (Table 1). Dry summer and early fal
conditions did not enable a second cutting until Novenber, and it averaged
one-fifth of the yield of cut 1. 1In the second cutting, Kenhy yielded
significantly nore than 'Johnstone' and Md-96. For the year, Kenhy and Modzark
produced nore than Stef and Triunph. Five-year average producti on was
significantly higher fromPhyter than from Stef and Tri unph.

Intensive clipping altered the relative productivity of the cultivars.
Kenhy produced nore under intensive clipping than 'Forager', 'Fawn', and
"Martin' (Table 1).

'Forager', 'Fawn', Triunph, and 'Martin' headed significantly earlier
than seven other cultivars in 1991 (Table 2). Stef, M-96, Kenhy, and
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Johnstone headed significantly later than seven other cultivars.

Forage quality paraneters for cut 1 are also listed in Table 2. Crude
protein content in the first cutting was significantly higher in Stef and M-
96 than in five other cultivars.

Neutral -detergent fiber (NDF) in cut 1 was |lower in Stef and Johnstone
than in 10 other cultivars (Table 2). Forager had hi gher NDF content than
five other cultivars. The ADF content of Johnstone was |ower than that of
Kenhy and Festori na.

Table 1. Forage Yield (@2% nmoisture) of Tall Fescue Varieties for 1991
Mound Val l ey Unit, Southeast Kansas Branch Experinent Station

Variety Cut 1 Cut 2 5- Year
(5/28) (11/26) Tot al dip?t Aver age
- - - - - - - - - - - - - tons/acre - - - - - - - - - - - -
Kenhy 4.61a? 1.02a 5. 64a 4. 46a 6. 69ab
Mo- 96 4. 74a 0. 74b 5. 48ab 3. 90ab 6. 67ab
For ager 4. 50ab 0. 78ab 5. 28abc 3. 60b 6. 60ab
Caj un 4. 24abc 0. 80ab 5. 03abc 3. 98ab 6. 42ab
Phyt er 4.51ab 0. 82ab 5. 33abc 4.17ab 6. 91a
Martin 4. 35abc 0. 83ab 5. 18abc 3.73b 6. 64ab
Fest ori na 4. 66a 0. 85ab 5. 50ab 4. 24ab 6. 71ab
Tri unph 3. 96bc 0. 87ab 4. 83bc 3.93ab 6. 25b
Fawn 4. 27abc 0. 79ab 5. 06abc 3.72b 6. 38ab
Ky-31 4. 55ab 0. 98ab 5. 53ab 4.03ab 6. 55ab
Johnst one 4. 40ab 0. 74b 5. 14abc 4. 28ab 6. 08bc
Mozar k 4.62a 0. 94ab 5. 56a 4. 08ab 6. 60ab
St ef 3.79c 0. 85ab 4. 64c 4. 09ab 5.59c
Average 4.40 0.85 5.25 4.02 6. 47
LSD(.05) 0.54 0. 23 0.61 0.61 0. 55

1Sum of disk nmeter yield estimtes taken prior to each of six clippings.
2Means within a colum followed by the sane letter are not significantly
(P<.05) different, according to Duncan's test.

29



Tabl e 2.

Crude Protein and Fiber Contents of Cut 1 for Tal
Fescue Varieties in 1991, Mund Valley Unit, Southeast
Kansas Branch Experinent Station

Variety Headi ng Crude Fi ber Cont ent

Dat e Protein NDF ADE

¢+ I T TS
Kenhy 123. 8a 10. 2bc 59. 3bc? 34. 3a
Mo- 96 124. 0a 11. 4ab 59. 8b 33. 8ab
For ager 114. 5cd 9.9c 62. ba 33.9ab
Caj un 116. 8c 9.9c 60. 5ab 33. 7ab
Phyt er 120. 5b 10. 3bc 59.7b 33. 1ab
Martin 115. Ocd 9. 8c 60. 3ab 33. 6ab
Festorina 122. 2ab 10. 2bc 61. Oab 34. 2a
Tri unph 108. Oe 10. 1bc 60. 7ab 33. 6ab
Fawn 113. 2d 9.7c 60. 4ab 33. 1ab
Ky-31 122. Oab 10. Obc 60. 7ab 33. 7ab
Johnst one 124. 0a 10. Obc 58. 2¢c 32.5b
Mozar k 116. 8c 9. 5¢c 60. 6ab 33. 2ab
St ef 124. 0a 12. 2a 57. 0c 33. 4ab

Aver age 118.8 10.2 60.0 33.5

LSD( . 05) 2.6 1.6 2.0 NS

Julian day when heads first appeared. (Day 120=30 April).
2Means within a colum followed by the same letter are not
significantly (P<.05) different, according to Duncan's test.
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MANAGEMENT OF TALL FESCUE W TH DI FFERENT
RATES OF ENDOPHYTE | NFECTI ON

Joseph L. Moyer, Kenneth P. Coffey, and Daniel W Sweeney

Sunmmary

Spring forage producti on was decreased under the intensive conpared to
the lax defoliation regine, except with nefluidide and spring burning. June
tiller nunbers were much higher under |ax than intensive defoliation. H gh-
endophyte plots had nore tillers than | ow endophyte plots in Decenber, 1991
but not in June of 1990 or 1991

I ntroduction

Tall fescue is an agronom cally superior grass under a w de range of
soil conditions, and is generally tolerant of intensive grazing. However,
sone of its adaptive advantage may be in its association with an endophytic
fungus, Acrenoni um coenophi al um Morgan-Jones and Ganms, which is al so
responsi bl e for production of toxins that cause poor performance and ot her
synptons in cattle and other classes of |ivestock. Effects of nanagenent
practices including defoliation intensity, artificial growh regul ators,
resi due managenent, and substitution of |egunes for N are being tested for
their effects on fescue vigor and infection rate, forage production, quality,
and toxin level and |ong-term soil changes.

Experi nental Procedure

Low and hi gh-endophyte (=20% and =65% i nf ected, respectively) fescue
plots seeded in fall, 1984 were assigned to treatnents beginning in spring,
1990. Two defoliation intensities were inposed on each of six other managnent
alternatives. The "lax" defoliation intensity consists of 2-3 cuts between
m d- May and early Decenber to a 3-inch stubble height, sinmlar to hay neadow
managenent. The "intensive" defoliation reginme consists of 4-5 cuts between
m d-April and early Decenber to a 1.5-inch stubble height, approxinmating
i ntensive rotational grazing. The six other managenent practices include a
control, two plant growth regul ators (nefluidide and dicanba), two spring
resi due managnent treatnents (clip or burn), and legunme in lieu of spring N (-
N+l egune) .

For 1991, plots were fall-clipped on 5 Decenber, 1990, and burned or
spring-clipped on 8 February, 1991. Fertilizer (90-44-57 |b/acre of actual N
P,Q- K,0) was applied on 18 February, except that 4 I b PLS/ acre of |adino
clover seed and no N was applied to -N+l egune plots. Treatnents of nefluidide
and di canba (each @0.125 Ib a.i./acre) were made on 10 April. Intensively
defoliated plots were cut 2 May, and all plots were cut on 4 June and 26
Noverber, 1991. Forage production and subsanpling for npoisture and forage
quality were performed at each cutting, and subsanples from sonme "intensive"
cuttings were freeze-dried for determi nation of ergovaline content. Tillers
(>1/8" dianeter) fromtwo-2.7 ft2? areas/plot were counted on 12 June and 5
Decenmber for deternmination of tiller density.
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Resul ts and Di scussi on
Forage Production

Early-spring clipping of fall regrowmh at the tinme of burning (8 Feb)
yi el ded 0.43 and 0.15 tons/acre @ 12% noisture for the intensive and the |ax
defoliation regines, respectively. Yields of seasonal production for 1991 are
shown in Table 1. Yield sunmed across cuttings averaged higher for the |ax
than the intensive defoliation regine, but there was a highly significant
(P<.01) interaction between treatnment and defoliation reginme. The control
di canba, and spring clip treatnents had nore (P<.05) total production in the
lax than in the intensive defoliation regi ne, whereas the reverse was true for
the -N +l egunme treatment (means not shown). The nefluidide and spring burn
treatments were simlar in total yield for the two defoliation reginmes. Low
and hi gh-endophyte plots were no different in seasonal forage production
(Table 1). Yields in the June cutting accounted for nuch of the seasona
producti on, so responses in seasonal yield and yields of the June cutting were
simlar. The control, dicanba, and spring clip treatnents in June had three-
fold higher yield in the ax than in the intensive defoliation reginme, the
nmef | ui di de and spring burn treatnments had | ess than a twofold yield difference
in favor of the | ow defoliation regine, and there was no yield difference
bet ween defoliation reginmes in the -N +l egume treatnment (neans not shown).

Tiller density was reduced in | ow conpared to high-endophyte plots in
December but not in the June counts. Conversely, tiller density was reduced
in the intensive conpared to the |ax defoliation reginme in June but not
December. The -N +l egune treatnent was lower in tiller density than nost
other treatments in 1991. The significant (P<.05) interaction in Decenber,
1991 tiller density between treatnment and defoliation regi me was because there
was a greater density in the intensive than the |ax defoliation regine in the
-N +l egune treatnent, but no difference fromdefoliation in the other
treatments (nmeans not shown).
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Table 1. Average 1991 Forage Yields within and Sumed across Cuttings for
Di fferent Endophyte Levels, Defoliation Regines, and Treatnents.

Forage Yield
I tem 5/ 2t 6/ 4 11/ 26 Sunt
- - - - - - - tons/acre @12% Moi sture - - - - - - -

Endophyte Level (E)

Hi gh 0.78 1.45 0. 36 2.08
Low 0.72 1.42 0. 43 2.07
LSD o5 NS NS 0. 06 NS
Def ol i ati on Regi ne (D)
I ntensi ve 0.75 0. 86 0.54 1.97
Lax - 2.01 0.25 2.17
LSD g5 - 0.11 0. 03 0.12
Treatment (T)
Cont r ol 0.90 1.66 0.41 2.52
Spring dip 0.98 1.64 - 2.14
Spring Burn 1.13 1.62 - 2.19
Mef | ui di de 0. 49 1.36 0.42 2.02
Di canba 0.92 1.65 0. 39 2.50
-N +Legune 0. 08 0. 66 0. 36 1.06
LSD o5 0.14 0.18 0. 05 0.21
I nteractions
E x D - NS NS
Ex T NS NS NS
DX T - * % NS * %
Ex Dx T - NS * NS

W thin-cut averages include only treatnents that were cut at that tine.
2Sum of all cuttings taken during the 1991 grow ng season.
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Table 2. Spring (June) and Fall (Decenber) Tiller Density for 2 Years at
Di fferent Endophyte Levels, Defoliation Regines, and Treatnents.

1990 1991
[tem 6/12 12/5 6/18 12/ 6
- - - - - - - - - - tillers/nm - - - - - - - - - -
Endophyte Level (E)
H gh 364 446 170 170
Low 400 405 161 151
LSD o5 NS 32 NS 13
Def ol i ati on Regi ne (D)
I nt ensi ve 366 436 147 160
Lax 398 415 184 161
LSD o5 26 NS 13 NS
Treatment (T)
Cont r ol 375 403 175 186
Spring dip 411 418 163 150
Spring Burn 392 436 174 156
Mef | ui di de 426 469 195 177
Di canba 359 386 160 159
-N +Legune 328 NS 127 135
LSD o5 46 NS 23 22
I nteractions
E x D NS NS NS NS
Ex T NS NS NS NS
Dx T NS * NS NS
Ex Dx T NS NS NS NS

W thin-cut averages include only treatnents that were cut at that tine.
2Sum of all cuttings taken during the 1991 grow ng season.
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USE OF A LEGUVME- GRAI N SCRGHUM ROTATI ON
IN A CROP- LI VESTOCK SYSTEM

Joseph L. Moyer, Daniel W Sweeney, and Kenneth P. Coffey

Sunmmary

Grain sorghumwas grown after no clover (winter fallow) or after red
clover that was hayed (2.78 tons/acre) or mul ched. Sorghum production was
low, particularly follow ng clover, |ikely because of drought. However, plant
N concentration was increased after clover.

I ntroduction

Grain sorghumis a productive feedgrain crop, which is heat and drought
tolerant, but requires the input of N and does not mmintain soil physica
condition. Legunme crop rotations are under devel opnent that can reduce the
reliance of grain sorghum producti on on added N and hel p naintain the physica
condition of the soil, but the topgrowh could also be used as a |ivestock
suppl enent. Red clover is suitable as a green manure crop because of its
yi el d potential and substantial N content.

The optimum use of the | egune-grain sorghumrotation in a crop-livestock
systemrequires that several trade-offs be assessed. The |egunme topgrowth can
benefit the livestock conponent by supplenenting | owquality roughage. The
obj ectives of the research are to deternmne the effect of 1) fall-seeded red
clover on grain sorghumyield and quality and on sel ected soil properties, 2)
cl over renoval vs. incorporation of topgrowh on subsequent crop and soi
properties, 3) 0 or 100 Ib/acre of N, with or wi thout haying on grain sorghum
characteristics, and 4) the effect of the systens on nutrient content of grain
sor ghum st over.

Experi nental Procedure

Red cl over was seeded on designated plots in Septenber, 1990. Hayed
plots were cut 29 May, 1991, and all plots were offset-di sked on 12 June.
Urea was applied at the rate of 100 |b Nacre to appropriate plots, then al
pl ots were tandemdi sked three tinmes just befor planting on 13 June.
Phosphat e and potash (21 and 33 I b/acre, respectively) were applied to al
plots with the planter, and a preenergent application of 2 |b a.i./acre of
al achl or was used for weed control

Pl ant sanmples and soil data were collected at the 9-leaf stage (15
July), the boot stage (6 August), and the soft-dough stage (10 Septenber). At
harvest, whole plants, grain and stover sanples were collected. At each
sanpling, dry nmatter production, multi-nutrient concentrations, and forage
quality were or are being determ ned.

Resul ts and Di scussion

Hayed pl ots produced 2.78 tons/acre (12% noi sture) of red clover forage
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that contained 2. 7% N (16.9% crude protein), for a total of 132 I b N acre.
Subsequent grain sorghumdry matter production and N concentration are |listed
in Table 1. Sorghum plant dry natter production was significantly (P<.05)
higher in the winter fallowed (no clover) treatnent than after clover at the
earlier samplings, and foll owed the sane tendency at the soft dough stage.
Adding N increased dry matter only at the boot stage, but the significant
(P<.05) clover managenent x N rate interactions at the early stages resulted
froma 40%increase in plant dry matter fromthe addition of Nto the winter-
fall owed plots, whereas no N response occurred after clover. Drought
apparently affected productivity of sorghum plants, particularly follow ng red
cl over.

Ni trogen concentration in the whole plant was significantly (P<.05)
hi gher after clover, whether mul ched or hayed, than after winter fallow (no
clover). A significantly higher N concentration was also seen in plants from
N-fertilized (100 I b/acre) than no-N plots, and no interaction occurred
bet ween cl over nmanagenent and N rate (Table 1).

Pl ant popul ati on was not affected by any of the treatnents (Table 2).
However, the nunber of heads/acre was reduced in treatnents foll ow ng cl over
conpared to no clover (winter fallow), but no effect of added N was observed.

Ker nel s/ head and kernel weight were reduced in treatnents follow ng
cl over conpared to no clover, with no significant (P<.05) effect of added N
(Table 2). However, a significant clover managenent x N rate interaction
occurred in kernel s/ head because there was a 50%increase with added N in
winter-fallowed plots, but no N response after clover (neans not shown).

Grain yield and test weight were reduced in treatnents follow ng clover
conpared to no clover, with no significant (P<.05) effect of added N (Table
2). However, a significant clover managenent x N rate interaction occurred in
grain yield, because there was a 69% increase with added Nin w nter-fall owed
plots, but no N response after clover (neans not shown). Again, drought had
an apparent inpact on headi ng, kernels/head, and the resulting grain yields.
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Table 1. Grain Sorghum Dry Matter and Nitrogen Concentration at Three G owth
Stages as Affected by Red Cl over Managenent and N Application

Dry Wi ght Ni trogen Concentration
Tr eat nent 9- Leaf Boot _ Soft - dough 9- Leaf Boot _ Sof t - dough
- - - - |blacre - - - - e
Cl over Managenent
None 523 2817 6018 3.18 1.78 0. 98
Hayed 319 1485 5132 3.41 2.26 1.34
Mul ched 334 1338 4293 3.44 2.27 1.42
LSD o 75 413 NS 0.21 0.10 0.17
Ni trogen Rate
None 373 1706 5102 3.12 1.99 1.15
100 | b/ acre 412 2054 5193 3.57 2.21 1.35
LSD o NS 337 NS 0.17 0. 08 0.14

Clover Treatnent X Nitrogen Rate
Interaction ** *

Table 2. Grain sorghum plant and head popul ati ons, kernel nunber and wei ght,
and grain yield and test weight as affected by red cl over managenent
and N application.

Popul ati on Ker nel Char act er Grain
Tr eat nent Pl ants Heads No. / Head W . Yield Test W.
No./acre (103 ny bu/ ac | b/ bu
Cl over Managenent
None 38.4 34.6 18.6 19.3 29. 4 58. 3
Hayed 35.9 26.1 14.7 21.6 17.3 56. 8
Mul ched 36.6 24.0 10.6 21.1 11.2 56.0
LSD o NS 3.9 3.3 1.6 5.5 0.8
Ni trogen Rate
None 37.9 27.6 13.9 20.9 17.2 57.2
100 | b/ acre 36.0 28.9 15. 4 20. 4 21. 4 56.9
LSD o NS NS NS NS NS NS

Clover Treatnent X Nitrogen Rate
Interaction NS NS ** NS ** NS
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EFFECTS OF SULFUR RATE, METHCOD, AND SOURCE ON TALL FESCUE!

Dani el W Sweeney and Joseph L. Moyer

Sunmmary

Al t hough di fferences were small, yield was i ncreased by ammoni um
thiosulfate fertilization as conpared to amonium sul fate. Sulfur rate did
not affect yield. Yield was increased by knife fertilizer applications as
conpared to broadcast in the final harvest.

I ntroduction

Because sul fur is a necessary elenent for both plants and animals, sulfur
fertilization not only may benefit forage growth but nmay inprove anim
performance. Tall fescue is one of the nmmjor forages in southeastern Kansas,
as well as in other parts of the country. Thus, this research was initiated
to evaluate the effect of fluid S rate, nethod of application, and source on
yield and quality of tall fescue.

Experi nental Procedure

The study was established in spring 1989 at an off-station | ocation
(Cal onder farn). Factors included O Ib S/a conpared with 15 and 30 Ib S/a as
amoni um sul fate (AS) and amoni um thiosulfate (ATS) as fluid sources.
Met hods of application were broadcast, dribble, and knife. Spacing for
dri bbl e and kni fe applications was 15 inches. N trogen was bal anced to 150 I b
Nawith UANin all plots except the check which did not receive Nor S
fertilizer. Uniform broadcast applications of 77 Ib P,Q/a and 84 | b K, a
were made to all plots each year. M dway between the spring fertilization and
the final harvest, plant sanples (terned i nternmedi ate harvests) were clipped
froma 18 x 86" strip arranged | engthw se near the edge of each plot. In md-
May, final forage production was harvested near full bl oom

Resul ts and Di scussi on

Ammoni um t hi osul fate tended to result in higher yield at both the
i nternedi ate (p<0.10) and final harvest than ammoni um sul fate. However, S
rate did not affect either harvest. Selected contrasts suggest that adding S
did not result in an increase in the internedi ate harvest yield above that
with Nfertilization with no S. |In contrast, by the final harvest, ATS
resulted in an average 8%yield increase. At the internedi ate harvest,
knifing resulted in lower yield than either surface application nmethod. By
the final harvest, yield was affected by fertilizer placenent in the order
knife > dribble > broadcast.

!Research was partially supported by grant funding fromthe Fluid
Fertilizer Foundation; Kerley Ag, Inc.; The Sul phur Institute; and Allied-
Signal, Inc.
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In addition to yield data shown in Table 1, several neasures of quality
have been nade. Several paranmeters such as N and S content, N. S ratios, and
in vitro dry matter digestibilities have been found to be affected by S
source, rate, and placenent (data not shown).

Table 1. Effect of S Source, S Rate, and Method of Application on
Internmediate and Final Tall Fescue Yield in 1991

Yi el d
S Source S Rate Met hod I nt. Fi na
| b/ a --- ton/a ----
Ammoni um 15 Br oadcast 0. 80 3.19
Sul fate Dri bbl e 0. 66 3.42
Kni fe 0.51 3.87
30 Br oadcast 0.84 2.84
Dri bbl e 0.71 3.54
Kni fe 0.62 3.69
Ammoni um 15 Br oadcast 0.76 3.40
Thi osul fate Dri bbl e 1.01 3.48
Kni fe 0. 65 3.95
30 Br oadcast 0.76 3.42
Dri bbl e 1.03 3.69
Kni fe 0. 45 4.04
None 0 Br oadcast 0.92 3.54
Dri bbl e 0. 66 3.09
Kni fe 0.57 3.44
Check - - 0.25 0.70
LSD (0. 05) 0.25 0.43
Treat nent neans:
S Source (9S)
AS 0. 69 3.42
ATS 0.78 3.66
LSD (0. 05) NS 0.14
S Rate (R
15 0.73 3.55
30 0.73 3.54
LSD (0. 05) NS NS
Met hod (M
Br oadcast 0.79 3.21
Dri bbl e 0. 85 3.53
Kni fe 0.56 3.89
LSD (0. 05) 0.13 0.17
Interaction(s): SxM NS
Contrasts:
No-N vs. N-only ** **
N-only vs. AS @15 NS NS
N-only vs. ATS @15 NS *




TI LLAGE AND NI TROGEN FERTI LI ZATI ON EFFECTS ON YI ELDS IN A
GRAI'N SORGHUM - SOYBEAN ROTATI ON

Dani el W Sweeney

Sunmmary

In general, conventional and reduced tillage have resulted in higher
grain sorghumyields than no tillage. Applying Nresulted in |arge increases
in grain sorghumyield, with anhydrous ammonia tending to result in highest
yi el ds except for 1991. |In contrast, soybean yields have been affected little
by tillage or residual N application nethod.

I ntroduction

Many ki nds of rotational systems are enployed i n sout heastern Kansas.
Thi s experinent was designed to determ ne the effect of selected tillage and
nitrogen fertilization options on the yields of grain sorghum and soybeans in
rotation.

Experi nental Procedure

A split-plot design with four replications was initiated in 1983, wth
tillage systems as whole plots and N treatnents as subplots. The three
tillage systems were conventional, reduced, and no tillage. The conventiona
system consi sted of chiseling, discing, and field cultivation. The reduced-
tillage systemconsisted of discing and field cultivation. dyphosate
(Roundup) was applied each year at 1.5 qt/a to the no-till areas. The four
nitrogen treatnents for the 1983, 1985, 1987, 1989, and 1991 grai n sorghum
were a) zero N applied, b) anhydrous ammonia knifed to a depth of 6 inches, c)
broadcast urea-ammniumnitrate (UAN - 28% N) sol ution, and d) broadcast solid
urea. N rates were 125 | b/a.

Resul ts and Di scussi on

Averaged across the 5-crop years of grain sorghum conventional tillage
has tended to result in higher yields than no tillage, even though the
di fference was not significant in 1983 or 1991 (Table 1). Small fluctuations
occurred, but conventional and reduced tillage generally resulted in simlar
yields. As evidenced by the val ues obtained in the checks, N supplied by
soybeans grown in alternate years was not sufficient to nmaintain yields. 1In
general, any of the N fertilization systens resulted in large increases in
yield as conpared to the check. Except for 1983, which was dry, and 1991
where wet conditions resulted in poor soil closure behind the knives,
anhydrous amonia tended to result in highest yields. However, the use of
either urea or UAN for surface N fertilization generally has not resulted in
| arge decreases in grain sorghumyield as conpared to anhydrous anmoni a.
Yield was affected by an interaction between tillage and N fertilization
systemin 1985. This was due to the large yield increase obtained with
anhydrous amonia in no-tillage plots as conpared to snaller increases with
anhydrous ammonia in conventional or reduced-tillage plots.
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Al t hough soybean yields in 1984, 1986, 1988, and 1990 generally tended
to be less with no tillage, the differences were not significant (data not
shown). Residual N affected soybean yield only in 1984. However, because
yields were less than 7 bu/a, the yield differences between N treatnments were
less than 1.5 bu/a (data not shown).

Table 1. Effect of Tillage and N Fertilization on Yield
of Grain Sorghum Grown in Rotation with Soybeans.

Yi el d
Treat ment Means 1983 1985 1987 1989 1991 Avg.
———————————————————— bu/a --------------------
Till age
Convent i onal 46. 8 95.4 69. 8 52.3 80. 2 68. 9
Reduced 45.9 95.0 75.5 43.3 80.7 68. 1
No tillage 42.8 58. 8 52.0 30.1 76. 8 52.1
LSD (0. 05) NS 7.3 11.6 15.8 NS
N Fertilization
Check 45.0 65. 6 30.4 18.9 56.5 43.3
Anhy. NH, - knifed 45, 2 92.3 92.0 55.0 73.2 71.5
UAN sol n. - broadcast 43.9 85. 6 60. 4 47.1 87.7 64.9
Urea solid - broadcast 46. 4 88.9 80. 3 46.7 97.5 72.0
LSD (0. 05) NS 5.5 9.2 7.6 6.4
T x N Interaction NS * NS NS NS
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EFFECT OF PREVI QUS RESI DUE MANAGEMENT AND N RATE ON YI ELDS
N A CONTI NUOUS SVALL GRAIN - DOUBLE- CROP SOYBEAN ROTATI ON

Dani el W Sweeney

Sunmmary

In general, double-crop soybean yields were low from 1983 to 1991, with
a poorly defined trend for disc-only residue managenent to result in higher
soybean yields. However, wheat (or oat) yields often were | ower where the
previ ous doubl e-crop soybeans were planted no-till as conpared to burn and
disc or discing only. Increased N rates for wheat had mninal effect on wheat
or soybean vyi el ds.

I ntroduction

Doubl e- croppi ng of soybeans after wheat or other small grains, such as
oats, is practiced by many producers in southeastern Kansas. Several options
exist for dealing with straw residue fromthe previous small grain crop. The
net hod of nmanagi ng the residue nmay affect not only the doubl e-crop soybeans
but also the following small grain crop. Weat (or oat) residue that is not
renoved by burning or is not incorporated before planting soybeans may result
in imobilization of N applied for the following small grain crop (usually
wheat). Therefore, an additional objective of this study was to observe
whet her an increase in N rate, especially where doubl e-crop soybeans were
growmn with no tillage, could increase small grain yields.

Experi nental Procedure

Three wheat residue managenment systens for doubl e-crop soybeans with
three replications were established in spring 1983: no tillage, disc only, and
burn then disc. After the 1983 soybean harvest, the entire area was disced,
field cultivated, and planted to wheat. Before field cultivation, 6-24-24 was
broadcast in all areas. |In spring, urea was broadcast as a topdressing to al
plots, so that the total Nrate was 83 | b NNa. Wueat yield was deternmined in
areas where the three residue nanagenent systens had been inposed previously.
In spring 1985, residue nanagenent plots were split, and two topdress N rates
were applied for wheat. These two rates were added to give total yearly N
applications of 83 and 129 |b NNa. These residue managenent and total N rate
treatments were continued through 1991, except in 1986 and 1987, when oats
were planted in the spring because of wet conditions in the fall

Resul ts and Di scussi on

In general, yields of double-crop soybeans were | ow during the 8 years
of this study (Table 1), rarely exceeding 15 bu/a. The disc only treatnent
tended to give higher yields in years where resi due managenent resulted in
significant differences. No tillage tended to result in |lower yields, partly
because of weed pressure. |n 1987 and 1989, the residual N that was applied
to the previous wheat crop resulted in higher soybean yield in the burn-then-
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disc treatment and in the disc-only treatnent. However, yield was not
i ncreased by residual Nin the no-tillage plots (interaction data not shown).

In general, the previous residue managenent used for doubl e-crop
soybeans affected the subsequent wheat or oat crops (Table 2). Small grain
yields were up to 20 bu/a | ess where soybeans were doubl e-cropped no-till in
the previous year. Oten, yield differences were snmall between the burn-then-
disc treatment and the disc-only treatnent. Averaged across residue
managenent systens, increasing the Nrate resulted in an increase in snal
grain yield only in 1990. However, oat yields in 1987 and wheat yields in
1991 were affected by an interaction between resi due managenent system and N

rate. In 1987, increasing Nrate |owered oat yields in areas where doubl e-
crop soybeans had been planted no-till, whereas increasing N rate increased
oat yields where the residue managenent had been either burn then disc or disc
only. In 1991, increasing N rate increased wheat yields only in the disc-only
system

Table 1. Soybean Yield as Influenced by Small G ain Residue Managenent
and Residual N Application Rates.

Soybean Yield

Tr eat nent _Means 1983 1984 1985 1986 1987 1988 1989 1990 1991
——————————————————————— bu/a ----------------"-------
Resi due ngnt.
Burn then disc 7 - 15 10 13 1 11 8 5
Disc only 4 - 21 12 17 3 10 12 14
No-till age 6 - 0 9 13 6 0 3 5
LSD 0. 05 NS - 2 NS 3 2 6 4 5
N Rate (Ib/a)
83 - - 12 10 13 3 5 7 9
129 - - 13 12 15 4 10 9 8
LSD 0. 05 - - NS NS 1 NS 2 NS NS
I nteraction - - NS NS * NS * NS NS
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Table 2. Weat Yield in 1984, 1985, 1988, 1989, 1990, and 1991 and Cat
Yield in 1986 and 1987 as Influenced by Previous Snal
Grain Resi due Managenent and N Applicati on Rates.

Small Grain Yield

Treat nent Means 1984 1985 1986 1987 1988 1989 1990 1991
———————————————————— bu/a --------------------
Previ ous residue ngnt.
Burn, then disc 63 59 79 51 58 40 18 23
Disc only 59 55 85 49 53 45 12 17
No-till age 43 48 64 42 50 33 7 15
LSD 0. 05 13 8 6 NS 5 NS 6 3

N Rate (Ib/a)
83 - 53 77 47 56 38 10 19
129 - 55 75 47 51 40 14 18

LSD 0. 05 - NS NS NS

&
@

I nteraction - NS NS * NS NS NS *
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TIM NG OF LI M TED- AMOUNT | RRI GATI ON TO | MPROVE
EARLY- MATURI NG SOYBEAN YI ELD AND QUALI TY

Dani el W Sweeney, Janes H. Long, and Mary Beth Kirkhant

Sunmmary
Even t hough dry weather reduced overall yields, |imted-anount
irrigation resulted in increases in soybean yield and oil content. Response
toirrigation was less at the R6 growmh stage, l|ikely because of accel erated

senescence caused by noisture stress. Protein content was not affected by
irrigation treatnents

I ntroduction

Producti on of early-maturing soybeans may spread econom c risk by crop
di versification. Previous research has shown that early-nmaturing soybeans can
often have yields conparable to those of full-season soybeans. However, one
potential disadvantage of early-nmaturing soybeans has been reduced quality.
This potential for poor quality nay be due to | ate reproductive growh that
general ly occurs in July when rainfall is typically low Irrigation may not
only inmprove early-maturing soybean yield, but may also i nprove quality. Even
though large irrigation sources such as aquifers are |acking in southeastern
Kansas, supplenental irrigation could be supplied fromthe substantial nunber
of ponds in the area. Thus, the objective of this study is to determine the
effect of timng and quantity of |imted-anmount irrigation for inproving yield
and quality of early-maturing soybeans.

Experi nental Procedure

The experinment was established in 1991 on a Parsons silt loamsoil. The
experiment was a split plot arrangenent of a randomni zed conpl ete bl ock design
The main plots were a 3x2 factorial arrangenent of irrigation tining and
amount. The three tinmngs were irrigation at the R4, R5, and R6 soybean
growm h stages. The two anpbunts were 1 and 2 inches. Also included was a non-
irrigated check plot. The subplots were two Maturity Group | soybean
cul tivars, Hodgson 78 and Weber 84. Both cultivars were drilled at 200, 000
seeds/a on May 10, 1991. Plots were harvested on Aug. 7, 1991

Resul ts and Di scussi on

Dry weather frommd June to late July resulted in | ow overall soybean
yields (Table 1). However, irrigation increased average soybean yield by
approxinmately 5 bu/a (Table 1). Yield was higher with irrigations at the R4
and R5 growth stages than at the R6. The poor response to irrigation at the
R6 growm h stage likely was due to premature senescence caused by nvisture
stress (less than 1" of total rainfall) that occurred during the prior 5-week

! Departnment of Agronomy, KSU
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period. In general, irrigation anmount had little effect on soybean yield.
However, a growh stage x anmpount x cultivar interaction suggested that yield
of Weber 84 increased with irrigation anount at the R5 growt h stage; however,
Hodgson 78 appeared to be responsive to irrigation anbunt at the R4 growth

st age.

Protein content of seeds was higher for Hodgson 78 than Weber 84, but
did not appear to be affected by irrigation treatnent (Table 1). |In contrast,
irrigation significantly inproved oil content as conmpared to no irrigation
Irrigating at the R5 growth stage resulted in the highest oil content, which
was approxi mately 1 percentage unit higher than no irrigation. GO content
was hi gher for Hodgson 78 than Wber 84. Thus, quality measures such as
protein and oil were not diluted by the increase in yield for Hodgson 78.
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Table 1. Effect of Tining of Limted-Amount Irrigation on Early-
Mat uri ng Soybean Seed Yield and Quality.

G owt h
St age Anount Cultivar Yield Protein a
i nches bu/a ------ %-------
R4 1 Hodgson 78 17.5 33.9 16.9
Weber 84 9.9 33.1 16. 4
2 Hodgson 78 22.2 34.2 17. 4
Weber 84 11.7 33.1 16.7
R5 1 Hodgson 78 21.6 34.0 18.1
Weber 84 9.6 33.2 17.2
2 Hodgson 78 20.1 34.8 18. 2
Weber 84 15.1 35.0 17.1
R6 1 Hodgson 78 15.0 34.7 17.3
Weber 84 6.6 33.6 16.7
2 Hodgson 78 16. 2 34.5 17.2
Weber 84 7.2 33.8 16. 8
Check None Hodgson 78 12.9 34.6 16.6
Weber 84 6.0 33.5 16. 4
LSD (0. 05) 2.9 0.7 0.8
Treat ment Means:
Growm h Stage
R4 15.3 33.6 16. 8
R5 16.6 34.2 17.6
R6 11.3 34.1 17.0
LSD (0. 05) 2.5 NS 0.5
Amount (i nches)
13. 4 33.8 17.1
2 15. 4 34.2 17.2
LSD (0. 05) NS NS NS
Cul tivar
Hodgson 78 18. 8 34.3 17.5
Weber 84 10.0 33.6 16. 8
LSD (0. 05) 1.2 0.3 0.3
I nteraction(s) xAXC NS NS
Contrasts:
None vs. all irrigation ** NS **
None vs. 1" *x NS *
None vs. 2" *x NS **

47



NI TROGEN AND PHOSPHORUS RATE AND PLACEMENT EFFECTS
ON NO- Tl LL GRAI N SORGHUM

Dani el W Sweeney, John L. Havlin? Ray E. Lanond? and Gary Pierzynski?2

Sunmmary

Responses to placenent, Nrate, and P rate have been nmininmal for 1990
and 1991. Even though background soil P level was |ow, the apparent high
potential for N mneralization nmay account for the mninal response to
fertilization at this site.

I ntroduction

Econoni ¢ concerns of producers as well as increased public awareness of
environnental issues have enphasized the need for efficient managenment of N
and P fertilizers for crop production. Anbng nanagenent options, proper N and
P pl acenent often can greatly influence crop uptake efficiency of the
fertilizer. Recent devel opnent of a 'point-injection' (spoke wheel)
fertilizer applicator has provided an additional fluid fertilizer placenent
option in reduced-tillage systens. Thus, this study was initiated to
determ ne how grain sorghumis affected by N and P rates and nethod of fluid
fertilizer application.

Experi nental Procedure

The experinment was established in spring 1990 on a low P, Parsons silt
| oam (Mol lic Al baqual f) soil at the Parsons field of the Sout heast Kansas
Branch Experinent Station of Kansas State University. The treatnments were
randoni zed as a 4x2x3 factorial in a conplete block with three replications.
Fertilizer placement nethods were broadcast, dribble, knife, and spoke.
Dribble, knife, and spoke spacings were 30" and knife and spoke depths were
4", The two N rates were 50 and 100 | b/a and the three P rates were 0, 20,
and 40 I b P,Q/a. A check (no fertilizer) was included in each replication
Grain sorghum (Pi oneer 8500c) was no-till planted at approximately 62,000
seeds/a in June of 1990 and 1991. Grain was harvested in Cctober in both
years.

Resul ts and Di scussi on

In 1990, knife applications resulted in higher grain sorghumyield than
obtained with either surface application; however, the difference was | ess
than 7 bu/a (Table 1). In 1991, knife applications tended to result in |ower
yi el d than dribble applications, even though there were no significant
di fferences anong the four placenment nmethods. The relatively |ower yield

! Research was partially supported by grant funding fromthe Fluid
Fertilizer Foundation.

2 Departnment of Agrononmy, KSU
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response fromknifing in 1991 may have been due to the drying effect caused by
the knives that likely affected emergence. N rate had no effect on yield or

yi el d conponents in either 1990 or 1991. This nay have been due to the high
organic matter content (3.7%in the surface 6") and total N (1470 ppmin the
0-6" zone) in the soil, which may reflect a high potential for mneralizable
N. This may al so explain the mninal response to fertilization above that
obtained with the check. 1In both years, applying P at the 40 Ib P,Q/a rate
resulted in higher yield than no P. The N x P interaction in 1990 appeared to
be due to the lowyield with the higher Nrate and no P (data not shown).

Table 1. Effect of Fluid Fertilizer Placenment, N Rate, and
P Rate on Grain Sorghumin 1990 and 1991

Treat nent Means 1990 1991
————— bu/a -----
Met hod
Br oadcast 61.9 59. 8
Dri bbl e 64.7 64. 8
Kni fe 68. 3 62.1
Spoke 65. 2 57.9
LSD (0. 05) 3.7 NS
N Rate (Ib/a):
50 64.9 62.2
100 65. 3 60. 1
LSD (0. 05) NS NS
P Rate (I b P,Q/a):
0 62.5 56.5
20 65.5 62.4
40 67.1 64. 3
LSD (0. 05) 3.2 6.1
I nteraction(s) Nx P NS
Check? 64.7 64.1

! Not included in the 4x2x3 factorial anal yses.
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PHOSPHORUS, POTASSI UM AND CHLCORI DE EFFECTS ON
ALFALFA AND Bl RDSFOOT TREFO L*

Dani el W Sweeney, Joseph L. Myyer, and David A Whitney?

Sunmmary

Yield of both | egunmes increased with increasing P rate. Yield response
to Kadditions was mninmal. P concentration was increased 22% by P
fertilization, whereas K content was increased 140% by K fertilization. Stand
establ i shnent was not affected by P and K rates.

I ntroduction

Wth the attention recently given to sustainable agriculture, interest
has been renewed in the use of |egunes in a cropping system Because
sustainability of our agricultural resources needs to coincide with
profitability, achieving and maintai ning adequate soil fertility levels are
essential. The inportance of initial soil test |evels and naintaining those
| evel s has not been clearly shown for alfalfa and birdsfoot trefoil production
i n southeastern Kansas. Thus, the objective of this study was to deterni ne
the effect of soil and fertilizer phosphorus, potassium and chloride |evels
on the energence, stand persistence, yield, and quality of alfalfa and
bi rdsfoot trefoil

Experi nental Procedure

The experinment was established on a Parsons silt |oamin spring 1991
The soil was in native grass until the fall of 1983 and soil test val ues were
initially lowin P and K Since 1983, soil test |evels have been established
in the whole plots by P and K treatnents, with current P |evels ranging from
bel ow 10 to nore than 60 I b/a and K | evels from approximately 120 to nore than
200 | b/a. The experinental design was a split-plot. The whole plots were a
factorial arrangenent of P and Krates, in addition to selected chloride
conparison treatnents. Phosphorus rates were 0, 40, and 80 Ib P,Q/a and K
rates were 0, 125, and 250 Ib K,Oa. Split plots were alfalfa and birdsfoot
trefoil. Cuttings were taken froma 3x40' area of each plot.

Resul ts and Di scussi on

Dry weather resulted in only two cutting for alfalfa and one cutting for
birdsfoot trefoil in this establishnment year. First cutting and total yield
of both | egunes increased with increasing P rate; however, the |argest
increase was with the first 40 Ib P,Q/a (Table 1). The yield response of

! Research partially supported by grant funding fromthe Kansas
Fertilizer Research Fund.

2 Departnment of Agronony, KSU.
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both I egumes to K was mininal, with no difference between the two hi gher K
rates. P fertilization increased P concentration of the first cut by 22%
whereas K fertilization increased K concentration by 140% In addition, the
hi ghest Krate was required to rai se K concentrati on above 2% a val ue often
cited as critical for alfalfa production. Stand establishment did not appear
to be affected by P and K levels. Even though first cut yield was sinmilar for
both | egunmes, birdsfoot trefoil appeared to be | ess responsive to P
fertilization than alfalfa.

Chloride application did not affect yield (data not shown). However, a
KxCl interaction suggested that K concentration was less with KC than K,SO,.
Chl ori de concentrations were approxi mately 300% hi gher in both | egunes when
grown on soil that had received C applications as either KO or Cad ..

Table 1. Effect of P and K Application on Yield, Nutrient Content, and
Stand Establishnment of Alfalfa and Birdsfoot Trefoil

Yi el d Cut 1 Concentrations Pl ant
Tr eat nent _Means Tot al Cut 1 N P K St and
--- ton/fa ---  --------- %-------- plt/ft?2

P,O, Rate (Il b/a)
0 1.58 1.37 2. 66 0.212 1.71 19.3
40 2.15 1.93 2.35 0. 239 1.63 19.1
80 2.33 2.04 2.32 0. 259 1.59 18.8
LSD (0. 05) 0. 09 0. 08 0. 09 0. 009 NS NS

K,O Rate (1b/a)
0 1.87 1.65 2.56 0. 252 0.92 19.6
125 2.07 1.82 2.42 0. 233 1.78 17.9
250 2.12 1.87 2. 36 0. 225 2.24 19.7
LSD (0. 05) 0. 09 0. 08 0. 09 0. 009 0.12 NS

Legune

Al falfa 2.25 1.77 2.51 0. 243 1.62 17.7
Bi rdsf oot Trefoil 1.79 1.79 2.28 0.231 1.67 20. 4
LSD (0. 05) 0. 09 NS 0. 08 0.012 NS 1.7
I nteraction(s) NS NS PxL NS NS NS
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W NTER ANNUAL LEGUMES AND GRASSES FOR GROUND COVER AND FORAGE I N
SOQUTHEASTERN KANSAS

Janes H. Long and Joseph L. Moyer

Sunmmary

Si x | egunes planted for use as winter annuals and two winter grass crops
were conpared for their performance as cover crops and for forage production
inthe fall of 1990 and the early spring of 1991 at the Mound Valley field.
Wnter survival played a key role in both ground cover and forage production
of the legurmes in the followi ng spring. Field peas, crimson clover, and hairy
vetch accurmul ated nore forage than other |egunes by early May whereas hairy
vetch, rye, and wheat had the greatest percent ground cover when sanpled in
early May. Wnter wheat, rye, and hairy vetch have been consistent in their
ground coverage and forage production during the 2 years of the study and
woul d be considered the best cover crops. Wnter wheat should be considered in
t hose areas where rye and hairy vetch are conpetitive as weeds in fall sown
crops.

I ntroduction

The use of crops, especially |legumes, for ground cover and for their
nitrogen contribution has been revived during the last 5 years. Although they
are used simlarly to the old "cover crops" and "green nmanures" of the early
20th century their use has taken on new neani ng because of governnment prograns
and environmental concerns. The objective of this study was to conpare
sel ected avail able | egunes and wi nter grasses for their potential use as
Wi nter/spring cover crops, forage, and green nanure in Southeastern Kansas.

Experi nental Procedure

Si x | egunes, including hairy vetch, black nedic, crinson clover, w nter
peas, sweet clover (a biennial), and arrow eaf clover, and two small grains,
wi nter wheat and rye, were planted on August 25, 1990 at Mound Valley. Plots
were sanpl ed on March 28, 1991; April 23, 1991; and May 6, 1991 for forage
production. Percent ground cover neasurenents were collected at the May 6,
1991 sanpling. Wnter survival was recorded at the March 28, 1991 sanpling.

Resul ts and Di scussi on

The wheat and rye gave adequate ground cover and early spring growh for
use as cover crops (Table 1). Both crops were killed with a postenergent
herbicide in early April, 1991 because they were in the 'boot' stage and had
reached the maxi mum growth all owable for a cover crop. Mst | egunes gave
adequate early growh in March, though yields of all except hairy vetch were
significantly less than yields of wheat and rye (Table 2). Hairy vetch was
the only I egume to provide as nuch ground cover as the rye or wheat by early
May (Table 1 ). The field peas, crinson clover, and hairy vetch suffered
noderate wi nter danage (Table 1) after good fall growth. However, by early
May, they had accunul ated the greatest ampunts of forage (Table 2) and
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aboveground N (Table 1).

Table 1. Agronomic Characteristics of Winter Annual Cover Crops Grown at
Mound Valley Kansas in 1990-91.

Crop Winter Survival Ground Cover Nitrogen
March 1991 May 1991 Production
% % 1b/a
Field peas 67 78 156
Hairy Vetch 73 100 142
Sweet Clover 59 91 92
Black Medijc 88 91 73
Crimson Clover 80 89 135
Arrowleaf Clover 97 90 62
Winter Wheat 80 96 -
Rye 97 100 -
L.S.D. 0.05 20 5 35

Table 2. Dry Matter Accumulation of Winter Annual Cover Crops at Mound Valley
Kansas in 1990-91.

Crop Late March Late April Early May

Field Peas 1.38 2.61 3.13
Hairy Vetch 0.65 2.17 3.44
Sweet Clover 0.46 0.90 2.02
Black Medic 0.25 0.83 1.61
Crimson Clover 0.87 1.29 2.98
Arrowleaf Clover 0.50 0.87 1.36
Winter Wheat 1.45 -1 -

Rye 1.52 - -

L.S.D. 0.05

1 Wheat and rye killed at the boot stage in early April.
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SHORT- SEASON CORN COVPARED TO GRAI N SORGHUM

James H. Long

Sunmmary

Short-season corn did as well as grain sorghumin two |ocations in
Sout heastern Kansas in 1991. Differences in grain yield between corn planting
rates was inconsistent and nore information is needed to clarify differences
seen between hybrids and | ocations. The grain sorghum perforned better at
35,000 plants/a than at 70,000 plants/a and yiel ded nore grain when planted in
June.

I ntroduction

Short-season corn, those hybrids of 105 or |ess days relative naturity,
can be a viable alternative crop for use in rotations that are planted back to
wheat in the fall or where it is needed for aninal consunption. However,
there is little information on how it conpares agronom cally to other sumrer-
pl anted crops such as grain sorghum This study was started to directly
conpare short-season corn to grain sorghumas a sumer-planted crop
Conpari sons were al so nade between corn and grai n sorghum popul ati ons and
grain sorghum pl anti ng dates.

Experi nental Procedure

Two corn hybrids, DK 535 and Pioneer 3737, were planted in early Apri
and thinned to 16,000 and 22,000 plants per acre. Gain sorghum Oo G Xtra
was planted at two tines to coincide as closely as possible to early May and
early June target dates. Two planting rates were used to obtain final stands
of 35,000 and 70,000 plants/a. Both crops received 100 |b/a of N and 50 |b/a
of P,Q, and K,O fertilizer applied before planting. Lasso and atrazine
her bi ci des were applied for weed control after planting. Both crops were
nonitored for bloom ng dates and maturity. Crops were harvested with a pl ot
conbi ne when grain was deternined to be field ready. Yields were adjusted to
a dry weight and reported as such, as well as being reported on a bushel basis
appropriate for each crop. Test weight and grain noisture were neasured with
a Dickey-John analyzer. |Inportant dates are listed in Table 1.

Resul ts and Di scussi on

Pi oneer 3737 and DK 535 performed equal |y at Col unbus, except that
Pi oneer 3737 at 22,000 plants per acre yielded 76.8 bu/a. In general, the
short season corn outperforned the grain sorghum at Parsons and yiel ded nearly
the sane as grain sorghum at Colunbus. The early-planted grain sorghum at
Parsons yielded 51 bu/a or less at all planting dates and rates, whereas the
short-season corn averaged between 50 and 60 bu/a. The Col unbus yields were
all in the range of 65 to 76 bu/a for both corn and grain sorghum
Late-planted grain sorghum outyiel ded the early-planted at both Parsons and
Col unbus.
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Table 1. Production Information for Short-Season Corn and Grain Sorghum in

1991.
Crop Parsons Columbus
Plant Harvest Plant Harvest
Corn 4/3 8/8 4/5 8/21
Grain Sorghum
Early 5/9 8/20 5/14 9/9
Late 6/3 10/3 5/30 9/20

Table 2. Short-Season Corn Compared to Grain Sorghum Planted at Two Times
and at Two Populationsg in Southeast Kansas - 1991 Crop Year.
Crop Parsons Columbus
-1b/a-3  -bu/a-? -1b/a- -bu/a-

Corn

Pioneer 3737

16000 p/a 2764 58.4 3156 66.7
22000 p/a 2564 54.2 3636 76.8
Dekalb 535
16000 p/a 2556 54.0 3211 67.8
22000 p/a 2603 55.0 3187 67.4
1

Grain Sorghum

Early Planted?
35000 p/a 976 19.9 3393 64.6
70000 p/a 853 17.4 3213 61.2

Late Planted

35000 p/a 2499 51.0 3867 73.7
70000 p/a 1565 32.0 3754 71.5
L.S.D. (0.05) 881 3s1

1 Oo G Xtra 100.6 bu/a 5 yr. avg.; 99.2 bu/a 5 yr avg. for all hybrids in
Labette County.

2 Early-planted - nid My.
Late-planted - last week of My - first week of June

3 Pounds per acre grain is reported on an oven dry-matter basis.

4 Bushels per acre grain is reported at standard grain noisture for each grain
- 15.5 % for corn and 12.5 % for grain sorghum

55



SOYBEAN CYST NEMATCDE VARI ETY TRI AL

Janmes H. Long, WIliam T. Schapaugh!, Ted Wary?, and Ti m Todd?®

Sunmmary

Soybeans varieties with resistance to cyst nematodes, in sone cases,
doubl ed the grain yield of varieties w thout such resistance at Col unbus,
Kansas in 1991. Although yields were reduced by severe drought, resistant
varieties averaged 16.8 bu/a, whereas susceptible varieties averaged 10.1
bu/a. This indicates the effectiveness of resistant varieties for use in
conjunction with an acceptable cropping rotation on ground that is infested
wi th the soybean cyst nenmat ode.

I ntroduction

The appearance of soybean cyst nemat ode in Sout heastern Kansas has
conplicated the production of soybeans by requiring a definite plan to conbat
the pest. Part of this planning is to use varieties that are resistant to the
nemat ode. This requires identifying those varieties that are resistant and
are also adapted to this region of the state. To achieve this an ongoing cyst
nemat ode variety trial was established in an area of the state known to have
damagi ng popul ati ons of the soybean cyst nenatode.

Experi nental Procedure

Twenty varieties of soybeans, sone rated as resistant to cyst nenmatode,
were planted on June 17, 1991 at the Soybean Cyst Nematode Research Area
| ocated on the Martin Farms at Col unbus, Kansas. This is a dedicated area for
the study and control of the soybean cyst nenatode in Kansas. Seed were
planted at 10-12 seed/ft. Fertilizer application included 100 | b/a of 6-24-24
before planting and 200 | b/a of KO sidedressed and cultivated in after
planting. Maturities were rated in Septenber and Cctober, and plots were
harvested with a plot conbine on Cctober 9, 1991. Test wei ght and seed
noi sture were neasured with a Di ckey-John anal yzer and grain yields were
adjusted to 13 % noi sture.

! Prof essor, Department of Agronony, KSU
2 Ext ensi on Agent, Cherokee County
% Nermat ol ogi st, Departnent of Plant Pathol ogy, KSU
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Resul ts and Di scussi on

Varieties with resistance to soybean cyst nematode yi el ded 40% nore
grain than those that were not resistant (Table 1). Resistant varieties such
as Forrest yielded as nuch as 20 bu/a whereas susceptible varieties such as
Essex yielded only 7.5 bu/a. Soybean maturity grouping may have al so pl ayed a
role in grain yield with the md maturity group V 'Bay' yielding 14 bu/a
whereas the earlier maturing late group IV 'Stafford' yielded only 9.6 bu/a
(Table 1).

Table 1. 1991 Sout heast Kansas Soybean Cyst Nematode Variety Tri al
Martin Farns / Soybean Cyst Nematode Research Area - Col unbus.

Br and Variety Resi st. Yield Hei ght Maturity
--Race- - after 8/31
1 3 bu/ a in days
---- Avery S R 19.8 29.3 35.5
---- Bay S S 14.0 20.0 39.0
---- Essex S S 7.5 15.0 32.5
---- Forr est R R 20.0 23.0 38.3
---- Hut cheson S S 11.6 17.8 39.3
---- KS 5292 R R 14. 3 19.5 30.8
---- Rhodes S R 19.9 20. 8 39.8
---- Stafford S S 9.6 15.8 28.3
---- Manoki n R R 19.9 21.3 31.8
---- VWl ters - R 17.5 19.0 36.8
---- Del soy 4900 R R 17.3 20.3 36.5
---- DS- 510 R R 9.7 19.3 33.0
Del t api ne 415 R R 14.9 18. 3 38.0
Chl de 5850 S R 18. 4 21.3 38.3
Pi oneer 9521 - R 15. 7 18.5 32.5
Pi oneer 9531 S R 15.2 16.5 34.3
Pi oneer 9501 S S 9.4 21.8 35.5
Sti ne 5300 S S 10. 7 22.3 29.0
---- K1170S S S 7.5 13.8 31.3
---- K1192 S S 10. 7 21.0 28.5
L.S.D. 0.05 2.9 1.7 1.6
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SHORT- SEASON CORN HYBRI D PERFORVANCE TRI AL

Janmes H Long and Gary L. Kilgore !

Sunmmary

Twenty two short-season corn hybrids were planted at 16,000 and 22, 000
pl ants per acre in Parsons, Kansas and eval uated for yield and other agronom c
characteristics throughout the sunmmer of 1991. Gain yields were very | ow,
but hybrid differences were seen under these severe drought stress conditions.
Yi el ds ranged from near 10 bushels per acre to 42 bushels per acre. The
short-season hybrids had a distinct advantage over the |ong season, check
hybrid Pioneer 3379. Many short-season hybrids silked 3.5 to 5.5 days sooner
and outyielded it by as much as 30 bushels per acre.

I ntroduction

Short season corn hybrids with a 95-105 day relative maturity can fl ower
and form seed nuch sooner in the sunmer than full season corn that has
relative maturities of up to 120 days. This can be an advantage, especially
on shal | ow upl and soils, by allowing the corn crop to form during periods of
high rainfall and before m d-sunmer drought can adversely affect yield. This
study is conducted to identify short-maturity corn hybrids that are adapted to
Sout heast Kansas and conpare themto full-season check hybrids. The trials
are conducted at two plant populations to identify hybrids that can respond to
hi gh popul ati ons.

Experi nental Procedure

Twenty two corn hybrids were planted on March 29, 1991 at high
popul ati ons and then thinned back to 16,000 and 22,000 plants per acre. Al
hybri ds and popul ati ons received 100 | bs/a of nitrogen and 50 | bs/a of P,Q
and K,O fertilizer. Three quarts of Lariat were used for weed control. M d-
silk dates were recorded in June, and plant popul ation and ear counts
conducted prior to harvest on August 1, 1991. Grain was harvested with a
d eaner E plot conbine with a two-row corn header and noi sture and test
wei ghts were neasured on a Dickey-John anal yzer. The previous crop was
soybeans.

1Sout heast Area Extension Ofice
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Resul ts and Di scussi on

Many short season hybrids that had done well in previous 'good years
also did well in 1991, even though serious drought cut into yields. Pioneer
3737, Pioneer 3645, DS-1311, DK535, and H- 2404 all vyielded 40 bushel s/a or
better at either low or high populations (Table 1). Pioneer 3737 yield 44.1
bushel s/a at 16,000 plants/a and 42.1 bushels/a at 22,000 plants/a. Also, the
top-yi el ding short-season hybrids yielded as nuch as 30 bushels/a nore than
the full season hybrids. The full-season check-hybrid Pioneer 3379 yiel ded
only 25.4 bushels/a with 16,000 plants/ acre and 10.6 bushels/a wi th 22,000
plants per acre. This indicates that the short season hybrids do utilize the
early season npisture and devel op a crop before the md sumer droughts.
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Table 1. 1991 Labette County Short-Season Corn Performance Test
Sout heast Kansas Branch Experinent Station, Parsons, KS.

Corn Pl ant Yield Har vest Test Dat e Pl ant s Ear
Hybrid Popul . Moi st ure W. 50 %Silk Count
bu/ a % I b/ bu June no/a no/ pl ant
Cargill 1627 hi gh 27.0 20.7 51.2 15.8 22149 0.76
| ow 32.0 18.7 52.0 16.8 16665 0.91
Cargill 7877* hi gh 27.1 29.2 48. 1 17.0 21612 0.81
| ow 33.6 27.5 48.5 17.5 16830 0. 90
Del ange DS-1311 hi gh 11.7 23.9 50.5 17.0 21801 0. 47
| ow 19.9 24. 4 50. 8 18.5 16830 0.74
Del ange DS- 4001 hi gh 40.0 12.6 48. 3 14.3 21887 0.99
| ow 37.2 12.2 48. 1 13.5 16307 1.16
Dekal b DK 535 hi gh 35.8 13.8 51.5 14.8 22236 0.99
| ow 42.5 12.3 51.4 14.8 16307 1.16
Dekal b DK 584 hi gh 33.7 21.1 49. 3 16.0 22062 0.94
| ow 37.0 18.9 49.7 15.3 16307 1.05
Gol den Harv. H 2404 hi gh 42.3 16.9 52.6 13.3 22759 1.03
| ow 39.6 16.0 52.6 13.5 16743 1.02
Gol den Harv. H 2390 hi gh 34.3 14.6 51.0 14.0 22323 0. 88
| ow 38.6 13.4 51.5 14.0 16394 1.00
Hoegeneyer 2588 hi gh 12.9 20.8 50.4 16.5 22062 0.43
| ow 25.0 16.9 52. 4 15.3 15696 0. 89
Hoegeneyer 2594 hi gh 22.0 18. 8 54.5 16.0 21887 0.78
| ow 31.0 16. 8 55.4 15.3 16220 0.98
Jacques 5700 hi gh 37.4 14.5 52.3 14.5 22323 0. 95
| ow 33.0 14.7 52.1 15.0 15958 1.00
Jacques 6770 hi gh 30.2 17.0 50. 8 15.3 22236 0.81
| ow 28.1 14.7 51.8 15.0 16481 0. 96
NC+ 3088 hi gh 23.7 17.7 52.5 15.3 21713 0.79
| ow 30.8 16.5 52.6 15.0 16481 0. 96
NC+ 4616 hi gh 11.2 24. 4 51.0 17.8 21713 0.79
| ow 24.5 23.9 51.0 16.5 16568 0.99
Chl de 1101 hi gh 35.8 17.1 51.5 14.3 22149 0.75
| ow 32.8 15.6 51.7 14.0 15958 0.99
Chl de EXP 200 hi gh 30.9 18.5 49. 8 16.5 22149 0.75
| ow 33.9 16. 4 50. 8 16.0 16497 0.97
Oro 002 hi gh 30.8 17.0 52.1 16.5 20666 0.87
| ow 33.6 14.6 52.5 15.3 15640 1.06
Oro 003 hi gh 26.7 16.3 51.1 15.5 22236 0. 83
| ow 33.5 14.2 51.7 15.0 16219 0.97
Pi oneer 3379* hi gh 10.6 20. 6 51.6 20.0 22149 0. 30
| ow 25.4 20.2 52.2 20.0 16481 0. 67
Pi oneer 3645 hi gh 34.2 15.6 49.5 16.0 23195 0.97
| ow 40. 6 13.9 51.2 16.3 16132 1.08
Pi oneer 3737 hi gh 42.1 13.6 52.8 15. 3 23544 1.00
| ow 44. 1 13.1 52.8 14.8 16132 1.11
L.S.D. 0.05 5.7 NS 0.8 NS 721 0.09
Popul ati on neans hi gh 28.6 18. 3 51.1 15. 8 22177 0. 80
| ow 33.2 16.9 51.6 15.6 16305 0.97
L.S.D. 0.05 NS 1.2 0.5 NS 0.07

*Ful | -season hybrids



FULL- SEASON CORN PERFORVANCE TRI AL

Janes H. Long, Kraig Roozeboont, and Mark Davi ed?

Sunmmary

Fifty nine full-season corn hybrids were evaluated on a deep Lanton silt
loam soil located in the Neosho river bottons at Erie, Kansas. Although there
was severe drought stress, the test averaged 82 bu/a, with a high yield of 97
bu/a and | ow of 56 bu/a. This wi de range of 41 bu/a indicated differences
anmong hybrids and their ability to adapt to the grow ng conditions of 1991

I ntroduction

Ful| season corn is a major crop of the deep river bottomsoils and
under irrigation in Southeastern Kansas. Although grown on the better soils
of the region, corn hybrids nust still be able to withstand periodic sumer
drought, insects, and diseases typical of this area. This was the first year
for this test to be | ocated in Neosho County.

Experi nental Procedure

Fifty nine corn hybrids were thickly seeded on March 25, 1991 and
t hi nned back to 18,000 plants per acre at the four-|leaf stage. The plots
recei ved 120 pounds of N before planting. Lasso and atrazine were applied
before planting, and Buctril was applied postenmergence to control weeds. M d-
silk dates were observed in June, and stand counts were taken prior to harvest
on August 22, 1991. Plots were harvested with a G eaner E nodified plot
conbine with a two- row corn header. Gain noisture and test wei ght were
neasured on a Di ckey-John analyzer. Yields were adjusted to 15.5 % noi sture.
The previous crop was soybeans.

Resul ts and Di scussi on

CGood early season conditions in April and May |l ed to excellent growh of
the crop; however, by July a prom sing corn crop was under severe drought
stress. The dry and warm conditions accel erated maturity and dry-down and
all owed an early harvest. The top hybrids ranged from83 to 97 bu/a with many
yielding nore than 90 bu/a (Table 1). The test provided a good separation of
hybrids and their ability to withstand the sunmmer drought in 1991. There was a

! Assistant Agrononist, KSU Dept. of Agronony.
2 Neosho County Extension Agent.

wi de difference of 41 bu/a between the top yielders, Cargill 8027 and Pi oneer
3162 both at 97 bu/a , and the | ow yielder, Nebraska 715 at 56 bu/a.
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Table 1. 1991 Labette County Corn Perfornance Test Results sorted by yield

(bu/ acre).
Yield Lodg- Dropped Days
Acre As % OF Mois- ing Ears to Test
Br and Hybrid Yield Test Av. ture 1/ 1/ Stand Silking Weight
Bu. % % % % % | bs.
CARG LL 8027 97* 117+ 11 0 0 104 81 57
Pl ONEER 3162 97* 118* 12 0 0 100 81 58
Pl ONEER 3379 96* 117+ 11 0 0 100 80 58
DELTAPI NE G 4673B  93* 112+ 11 0 0 101 81 57
NORTHRUP- KI NG N6330 93* 113~ 12 0 0 100 80 57
ORO 188 93* 112* 13 1 0 98 82 56
Pl ONEER 3159 93* 113~ 12 1 0 99 81 58
CARG LL 7997 92* 112* 12 1 0 100 81 58
NC+ 7304 91~ 110* 12 0 0 100 84 56
ORO 120 91~ 110* 12 1 0 98 80 57
TRI UMPH 1270 91~ 110* 11 0 0 98 81 57
JACQUES 8210 90~ 109~ 12 0 0 100 81 57
NORTHRUP- KI NG N7816 90* 109~ 11 0 0 101 81 56
TERRA TR 1020 90* 109~ 11 0 0 101 79 56
TERRA TR 1120 90* 109~ 12 0 0 102 80 57
CARG LL 7697 89~ 107+ 12 3 0 100 80 59
STI NE 1180 89~ 108* 12 1 0 100 81 57
NORTHRUP- KI NG S7751 88* 107~ 11 0 0 100 80 57
DEKALB DK671 87* 105* 11 0 0 101 80 55
TERRA TR 3400 87* 106* 11 1 0 97 80 55
BO- JAC 612 86* 104~ 11 0 0 101 81 57
GARST TP4445  86* 105* 11 0 0 98 80 57
OHLDE 501A 86* 104~ 11 0 0 99 80 56
ORO 150 86* 104~ 12 0 0 100 81 55
Pl ONEER 3417 86* 104~ 11 0 0 99 80 58
GOLDEN ACRES 84~ 102* 11 0 0 99 81 57
T-E 6951
ASGROW RX899 83* 101~ 12 0 0 98 84 57
NC+ 5963 83* 101~ 12 0 0 100 80 56
TRI UMPH TRX 83* 100* 12 0 0 100 83 58
TRX 1630 EXP
DELTAPI NE G 4513 82* 99* 12 1 0 99 81 57
DELANGE DS-1951 81 99 11 0 0 96 80 57
NC+ 6414 81 98 12 1 0 100 81 56
ORO 180 81 99 12 3 0 99 81 56

(Conti nued on next page)
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Table 1. 1991 Labette County Corn Perfornance Test Results sorted on yield
(conti nued).

Yield Lodg- Dropped Days Test
Acre As % OF Mois- ing Ears To W

Br and Hybrid Yield Test Av. ture 1/ 1/ Stand Sil king

bu. % % % % % | bs.
GARRI SON SG 8545 80 97 12 0 0 93 81 58
GOLDEN ACRES T-E 7055 80 98 12 1 0 100 81 57
TERRA TR 1040 80 98 11 0 0 95 80 58
TERRA TR 1170 80 97 12 0 0 96 80 58
BO JAC 6272 79 95 12 1 0 100 80 57
NC+ 7507 79 96 12 9 0 100 84 57
SSi USN 318 EXP 79 96 12 0 0 100 83 56
TERRA TR 1010 79 96 11 0 0 99 78 57
CARG LL 8427 78 94 12 0 0 100 80 58
TERRA TR 1125 78 95 11 0 0 94 80 57
TERRA TR 1190 78 94 12 2 0 100 82 56
TRI UMPH 1595 78 94 11 0 0 99 81 57
----B73 X MOL7 78 95 11 0 0 102 84 54
ASGROW RX908 77 94 12 2 0 100 83 58
DEKALB DK711 77 94 12 0 0 99 81 58
GARST 8398 77 93 11 0 0 99 81 56
JACQUES 7970 76 93 12 0 0 100 81 57
GOLDEN ACRES T- E 6988 75 91 11 1 0 100 82 56
NEBRASKA 611 74 90 11 4 0 100 82 56
ORO 190 73 89 12 0 0 100 82 57
STI NE 1161 72 87 11 0 0 101 84 56
GARRI SON  SG 6909 71 86 11 1 0 100 80 57
SSi USN 314 EXP 68 83 12 0 0 92 83 55
GOLDEN HARVEST H 2592 67 81 12 0 0 102 82 57
SSi USN 316 EXP 61 74 12 2 0 100 84 57
NEBRASKA 715 56 68 12 0 0 101 84 54
Test Averages 82 100 12 1 0 99 81 57
L.S.D. (.05) ** 15 18 1 2 - NS 2
C. V. % 13.0 3.2 190 - 3.9 1.3 1.2

Upper yield group; differences anpong those val ues marked with an asterisk
are not statistically significant.
** Unless two varieties differ by nore than the L.S. D. (Least Significant
Difference), little confidence can be placed in one being superior to the
ot her.
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SHORT- SEASON SOYBEAN TEST

James H. Long

Sunmmary

Si xt een short season soybean varieties, planted in early May, were hit
hard by m d summer drought and averaged only 4.7 bu/a grain yields. The |ow
yield, coupled with very poor seed quality indicated how this crop can be hurt
by the seasonal sunmer drought in Southeastern Kansas. Five years of testing
have shown average yields ranging fromthe low of 4.7 bu/a in 1991 to 36.3
bu/a in 1989.

I nt roduction

Earl y-pl anted short-season soybeans, those in maturity groupi ngs of 00
to early Ill, can yield well if adequate rainfall is received. Their early
maturity also allows for crop rotation back to fall-planted wi nter wheat, if
desired. Several problens continue to plague this type of soybeans including
vari abl e yields, short height, |ow pod set, and poor seed quality. These
tests have been run since 1987 to provide a long-termyield average for
conparing variety adaptation to Southeast Kansas. The 1991 study ended the
testing of early maturity soybeans.

Experi nmental Procedure

Si xteen varieties of Goup | to Il maturity soybeans were planted on
May 7, 1991 in drill row plots. Varieties were seeded at 240,000 seed/a in 8
inch rows. Two hundred and twenty pounds of 6-24-24 fertilizer were added
before planting. Prowl and Scepter was used preplant incorporated for weed
control . Maturity was eval uated during July and early August and plots were
harvested on August 2 (for Group | and I1) and August 8 (for Goup II1l) with
an Al maco pl ot conbine. Test weight and noisture were neasured on a Di ckey-
John anal yzer, and seed quality was visually rated on representative sanples
of each plot. Yields were adjusted to 13 % noi sture.

Resul ts and Di scussi on

Yields in 1991 were very low, ranging fromonly 1.8 to 8.6 bu/a (Table
1). Average yields across years give a better indication of yield potenti al
The varieties had good early growh and were taller than in 1991 (Table 2),
but the md summer drought caused very slow growh and then early plant death.
Maturity eval uati ons show nearly identical ratings because of the premature
deaths (Table 3). The drought al so caused very poor seed quality across al
varieties (Table 4).



Table 1. Yield of Short-Season Soybeans, Parsons, Kansas 1991 and Sunmari es.

Year Aver age
Br and Cul tivar MG 1991 1990 1989 1988 1987 4-yr 3-yr 2-yr
————————————————————————— bu/a------------“-““--e -

------ Corsoy 79 Il 7.4 -- -- -- -- -- -- --
------ Hack Il 3.4 -- -- -- -- -- -- --
------ Har di n I 8.6 18.0 -- -- -- -- -- 13.3
------ Hobbit 87 111 5.2 -- -- -- -- -- -- --
------ Hodgson 78 I 7.4 20. 2 33.2 27.6 22.8 22.1 20.3 13.8
Nort hrup King S19- 90 I 6.3 21.4 -- -- -- -- -- 13.9
Northrup King  S30-41 11 2.7 -- -- -- -- -- -- --
Pi oneer 9161 I 4.8 17.6 43.1 35.4 -- 25.2 21.8 11.2
Pi oneer 9191 I 4.0 13.0 -- -- -- -- -- 8.5
Pi oneer 9202 I 5.3 18.3 44. 8 28.5 29.3 24.2 22.8 11.8
------ Si bl ey I 3.8 16. 8 31.9 22.7 29. 4 18.8 17.5 10.3
Terra Fl ag I 4.4 17.3 -- -- -- -- -- 10.9
Terra Runner 111 I 3.6 - - - - - - - - - - - - - -
Terra 225 Exp. Il 4.0 -- -- -- -- -- -- --
------ Weber 84 I 3.2 19.7 42.5 27.8 38.0 23.3 21.8 11.5
------ Zane 11 1.8 -- -- -- -- -- -- --

LSD , o5 1.8 2.9 8.5 5.1 8.0 -- -- --

Test Mean 4.7 17.6 36. 3 22.3 23.5 - - - - - -

Pl ant 5/ 08 6/ 05 4/ 19 4/ 22 NA

Har vest 8/ 19 9/ 04 8/ 18 8/ 15 NA

IMG -- Maturity group.
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Table 2.

Height of Short-Season Soybeans, Parsons, Kansas 1991 and Summaries.

Year Average
Brand Cultivar Mel 1991 1990 1989 1988 1987 4-yr 3-yr 2-yr
in

------ Corsoy 79 II 20.8 - - - - - - -
------ Hack II 14.5 - - - - - - -
------ Hardin I 18.3 12.6 - - - - - 15.5
------ Hobbit 87 1III 12.3 - - - - - - -
------ Hodgson 78 I 18.5 13.4 27.0 18.0 - 19.2 19.6 15.9
Northrup King $19-90 I 15.5 12.6 - - - - - 14.0
Northrup King §30-41 III 13.3 - - - - - - -
Pioneer 9161 I 16.0 13.0 25.0 19.1 - 18.3 18.0 14.5
Pioneer 9191 I 14.0 11.8 - - - - - 12.9
Pioneer 9202 II 16.0 13.0 24.0 17.5 - 17.6 17.7 14.5
------ Sibley I 17.8 12.6 28.0 16.6 - 18.8 19.5 15.2
Terra Flag I 15.8 13.4 - - - - - 14.6
Terra Runner III I 16.8 - - - - - - -
Terra 225 Exp. II 13.8 - - - - - - -
------ Weber 84 I 17.4 13.0 33.0 19.1 - 20.7 21.1 15.2
—————— Zane III 16.5 - - - - - - -

LSD g, 05 1.8 - 4.0 1.8 - - - -—

Test Mean 16.1 12.6 26.0 16.5 - - - -

Plant 5/08 6/05 4/19 4/22 NA
Harvest 8/19 9/04 8/18 8/15 NA

img -- Maturity group.
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Table 3. Seed Quality! of Short Season Soybeans, Parsons, Kansas 1991 and Sunmari es.

Year Aver age

Br and Cul tivar MZ 1991 1990 1989 1988 1987 4-yr 3-yr 2-yr
------ Corsoy 79 Il 4.0 -- -- -- -- -- -- --
------ Hack Il 4.3 -- -- -- -- -- -- --
------ Har di n I 4.3 -- -- -- -- -- -- --
------ Hobbit 87 111 4.3 -- -- -- -- -- -- --
------ Hodgson 78 I 4.0 -- 3.0 -- -- -- -- --
Nort hrup Ki ng S19-90 I 4.5 -- -- -- -- -- -- --
Nort hrup Ki ng S30-41 [l 4.3 -- -- -- -- -- -- --
Pi oneer 9161 I 4.0 -- 2.0 -- -- -- -- --
Pi oneer 9191 I 4.3 -- -- -- -- -- -- --
Pi oneer 9202 Il 4.5 -- 2.0 -- -- -- -- --
------ Si bl ey I 4.5 -- 3.0 -- -- -- -- --
Terra Fl ag I 4.5 -- -- -- -- -- -- --
Terra Runner 11 I 4.3 -- -- -- -- -- -- --
Terra 225 Exp. Il 4.5 -- -- -- -- -- -- --
------ Weber 84 I 4.0 -- 2.0 -- -- -- -- --
------ Zane [l 4.3 -- -- -- -- -- -- --

LSD 4 o5 0.5 -- 1.0 -- -- -- -- --

Test Mean 4.3 -- 3.0 -- -- -- -- --

Pl ant 5/08 6/05 4/19 4/22 NA
Har vest 8/19 9/04 8/18 8/15 NA

!Gaded on a scale of 1 - 5 with 1 best.
MG -- Maturity group.
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Table 4. Maturity of Short Season Soybeans, Parsons, Kansas 1991 and Summaries.
Year Average
Brand Cultivar Mel 1391 1550 1989 1388 1987 4=yr 3-yr 2=yr
date

------ Corsoy 79 II 7/31 - - - - - - -
------ Hack 11 7/31 - - - - - - -
------ Hardin I 7/31 8/30 - ~-e - - - 8/15
------ Hobbit 87 III 8/03 - - - - - - -
------ Hodgson 78 I 7/31 8/28 7/31 8/05 - 8/08 8/09 8/14
Northrup King §19-90 I 7/31 8/31 - - - - - 8/16
Northrup King s30-41 III 8/04 - - - - -— - -
Pioneer 9161 I 7/31 8/31 8/07 8/06 - 8/11 8/13 8/16
Pioneer 9191 I 7/31 9/02 - - - - - 8/17
Pioneer 9202 II 7/31 8/31 8/09 8/07 - 8/12 8/13 8/16
------ Sibley I 7/30 8/217 8/05 8/05 - 8/09 8/10 8/13
Terra Flag I 7/31 8/31 - - - - - 8/16
Terra Runner III I 7/31 - - - - - - -
Terra 225 Exp. II 7/31 - - - - - - -
------ Weber 84 1 7/31 9/01 8/07 8/09 - 8/12 8/13 8/16
------ Zane III 8/04 - - -— - - - -

LSD .05 1 - 2 2 - - - -

Test Mean 8/01 - 8/03 8/02 - - - -

Plant 5/08 6/05 4/19 4/22 NA
Harvest 8/19 9/04 8/18 8/15 NA

ing -~ Maturity group.
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EFFECTS OF PLANTI NG DATE AND FOLI AR FUNG Cl DE ON W NTER WHEAT YI ELD

Kennet h Kell ey and Bob Bowden!

Sunmmary

Grain yield was significantly affected by planting date, foliar
fungicide application, and cultivar selection. A md-QCctober planting
produced the highest grain yield. Gain yield of disease-susceptible
cultivars was significantly increased with a foliar fungicide application
Plant maturity was only slightly affected by planting date.

I ntroduction

Wheat is often planted over a wide range of dates in southeastern Kansas
because of the varied cropping rotations. Wheat followi ng early corn, early
grain sorghum or wheat is planted in | ate Septenber and early Cctober,
wher eas wheat follow ng soybeans is typically planted fromearly Cctober
t hrough early Novenber. This research seeks to determ ne how planting date
affects grain yield and yield components of selected hard and soft wi nter
wheat cultivars with varying di sease resistance.

Experi nental Procedure

In 1990, six winter wheat cultivars were planted on four different dates
at both the Col unmbus and Parsons Units. Cultivars were selected for various
foliar disease resistances: 1) resistant soft wheat cultivars (Caldwell and
Pi oneer 2551), 2) susceptible hard wheat cultivars (Chisholmand TAM 107), and
resi stant hard wheat cultivars (Karl and 2163). Cultivars were seeded at the
recomended rate for each planting date (850,000 seeds/A for late Sept.,

1, 050, 000 seeds/ A for COctober plantings, and 1,250,000 seeds/A for early Nov.)
Tilt, a systemc foliar fungicide, was applied at 4 oz/Ato half of the plot
area for each planting date when the wheat was at Feeke's growth stage 8 (flag
| eaf just visible fromthe boot). Gain yield and yield components were
neasur ed.

Resul ts and Di scussi on

Yield and test weight (Tables 1 and 3) were significantly affected by
planting date, fungicide treatment, and cultivar selection. At both
| ocations, the m d-Cctober planting produced the highest grain yield. Wthout
a foliar fungicide application, grain yields were simlar for the late
Septenber and | ate Cctober planting, but yield was significantly higher when
Tilt was applied at the |ate Cctober planting. Lowest grain yield occurred
with the m d- Novenber planting at both |ocations. Even though seeding rate
was i ncreased for the later planting date, the number of heads per unit area
was still significantly | ower conpared to Cctober planting dates.

! Extension plant pathol ogi st, KSU.
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Yi el d response anong cultivars varied with foliar fungicide application
and planting date. Karl, with high resistance to foliar diseases, was the
| east responsive to Tilt application. 2163 also has good di sease resistance,
but Tilt significantly increased grain yield at both Parsons and Col unmbus.
For the October planting dates, grain yields increased over 25%for both TAM
107 and Chisholmwith a Tilt application. Even though soft wheat cultivars
typically show good di sease resistance, the foliar fungicide treatnent stil
significantly increased grain yield and test weight of Pioneer 2551

Grain protein was not significantly affected by planting date or
fungicide treatnment (Tables 2 and 4). Karl had the highest grain protein
whereas Cal dwell had the | owest for all planting dates.

Anal yses of vyield conmponents showed various |evels of conpensation anbng
pl anting dates, fungicide treatnent, and cultivars (Tables 2 and 4). The m d-
Cct ober planting produced the highest number of heads per unit area. Tilt did
not influence the nunber of heads per unit area or kernels per head but did
significantly increase individual kernel weight for nearly all cultivars and
pl anting dates.

Plant maturity (Table 5) was only slightly affected by planting date. A
6-wk delay in planting delayed maturity approxi mately 5 days, regardl ess of
cultivar maturity. Plant height (Table 5) was not significantly affected by
pl anting date, except for the m d-Novernber planting, where plants were
shorter. Plant |odging was not a problemfor any planting date or cultivar.
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Tabl e 1.

Test Weight of Selected Varieties,

Ef fects of Planting Dates and Foliar

Fungi ci de on Weat Yield and
Col umbus Field, 1991.

Gain Yield Test Wi ght
Pl anting Date Fungi ci de Fungi ci de
Variety No Yes Avg. No Yes Avg
-------- bu/A -------- ------- |b/BU --------
Lat e Septenber (Sept. 27)
Cal dwel | (S) 68. 7 73.1 70.9 56. 6 58.7 57.7
Chi shol m 60. 6 68. 1 64. 4 59. 6 61.1 60. 4
Kar | 64.7 64.8 64.8 59.4 58.9 59.2
2163 69.9 81.0 75.5 56. 1 58.1 57.1
Pi oneer 2551 (S) 71.7 74.6 73.1 55.7 56. 7 56. 2
TAM 107 70.3 74.5 72. 4 58.0 59.1 58. 6
M d- Cct ober (Cct. 15)
Cal dwel | (S) 74.1 81.8 78.0 57.8 59.4 58. 6
Chi shol m 65. 7 74.1 69.9 61.3 62.1 61.7
Kar | 74.1 75.3 74.7 60. 3 60. 6 60. 5
2163 74.0 85. 3 79.7 57.0 59.2 58.1
Pi oneer 2551 (S) 74.5 82.5 78.5 56. 7 59.0 57.9
TAM 107 76.1 94.5 85. 3 58.0 59.9 58.9
Late Qctober (Cct. 26)
Cal dwel | (S) 67.3 82.4 74.8 56. 1 58.5 57.3
Chi shol m 60. 8 76.8 68. 8 61.0 62.3 61.7
Kar | 71.8 77.3 74.5 60. 8 60. 6 60. 7
2163 72.0 86. 3 79.2 56. 4 58.5 57.5
Pi oneer 2551 (S) 68.0 85.0 76.5 55.6 57.9 56. 8
TAM 107 66. 9 89.6 78.2 56. 3 60. 3 58. 3
M d- Novenber (Nov. 14)
Cal dwel | (S) 46. 1 60. 8 53.4 52.3 54.8 53.5
Chi shol m 42.1 58.0 50.1 59.2 61.5 60. 4
Kar | 60.0 64.9 62.4 60. 9 61.0 61.0
2163 53.2 66. 6 59.9 53.6 56. 9 55. 3
Pi oneer 2551 (S) 47.5 62.0 54.7 53.4 56. 1 54.8
TAM 107 61.1 76. 6 68. 9 57.5 59.9 58.7
LSD (0.05):
Cultivar within same (F) & (DOP) 4.5 1.0
Cultivar for different (F) & sane (DOP) 2.6 0.6
S = soft wheat cultivar.
Fol i ar fungicide Tilt, applied at 4 oz/A at Feekes' GS 8 (early boot stage).
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Table 2. Grain Yield, Test Wight, Grain Protein, and Yield Conponents Summari zed over Planting Dates and
Cultivars, Colunbus Field, 1991

Yield Test W. Protein 1000 Ker. W. Kernel s/ Hd # Heads
Fungi ci de Fungi ci de Fungi ci de Fungi ci de Fungi ci de Fungi ci de

Vari abl e No Yes No Yes No Yes No Yes No Yes No Yes

bu/ A | bs/ bu % gr hds/ n2
Cultivar:
Cal dwel | (S) 64.0 74.5 55.7 57.9 10.7 10.6 26.2 28.8 37.0 36.0 450 493
Chi shol m 57.3 69. 2 60. 3 61.8 11. 4 11.7 33.8 38.5 24.9 24. 4 469 510
Kar | 67.7 70. 6 60. 4 60. 3 13.9 14.1 34.0 34.8 22. 4 22.1 608 625
2163 67.3 79.8 55.8 58.2 11.3 11.3 27.8 32.2 33.2 33.2 500 518
Pi oneer 2551 (S) 65. 4 76.0 55.4 57. 4 11.7 11.7 29.4 33.2 37.7 37.2 401 422
TAM 107 68. 6 83.8 57.5 59.8 12.2 11.6 32.0 38.1 29.1 28.3 505 532
Pl anti ng Date:
Lat e Sept enber 67.7 72.7 57.6 58. 8 12.1 12.1 30.4 33.3 30.7 30.7 506 497
M d- Cct ober 73.1 82.2 58.5 60. 1 11.8 11.6 32.0 36.1 29.9 28.5 537 561
Late Cctober 67.8 82.9 57.7 59.7 11.8 12.0 31.0 35.2 29.7 29.7 524 567
M d- Novenber 51.7 64.8 56. 2 58. 4 11.7 11.6 28.7 32.4 32.6 32.0 389 441
(AVG) . 65.0 75.7 57.5 59.2 11.8 11.8 28.7 32.4 32.6 32.0 389 441
LSD (0.05):
Cultivar nean for sane (F): 2.3 0.5 0.3 0.9 0.4 29
Fung. nean for sanme (DOP): 3.8 0.9 NS 0.9 NS 36




Tabl e 3.

Test Weight of Selected Varieties,

Ef fects of Planting Dates and Foliar

Fungi ci de on Weat Yield and
Parsons Field, 1991.

Gain Yield Test Wi ght
Pl anting Date Fungi ci de Fungi ci de
Variety No Yes Avg. No Yes Avg
-------- bu/A -------- --------|b/BU -------
Lat e Septenber (Sept. 25)
Cal dwel | (S) 53.4 53.2 53.3 54.7 55.2 55.0
Chi shol m 49.0 53.5 51.3 57.3 57. 4 57.3
Kar | 55. 6 54.3 54.9 56. 6 56. 7 56. 7
2163 52.8 56.5 54.7 55.0 55.9 55.4
Pi oneer 2551 (S) 55.3 57.5 56. 4 53.4 53.6 53.5
TAM 107 56. 8 61.7 59.2 56. 3 56. 6 56.5
M d- Cct ober (Cct. 12)
Cal dwel | (S) 61.3 62.5 61.9 53.8 54.1 54.0
Chi shol m 67.1 72.5 69. 8 58.0 58. 4 58.2
Kar | 67.9 70. 4 69. 2 57.7 57.3 57.5
2163 62. 6 70.7 66. 7 53.5 54.7 54.1
Pi oneer 2551 (S) 66.3 70.5 68. 4 52.8 53.7 53.3
TAM 107 63. 6 79.1 71.4 54.2 55.7 55.0
Late Qctober (Cct. 25)
Cal dwel | (S) 47. 2 53.5 50. 4 52.3 53.5 52.9
Chi shol m 58.0 67.4 62.7 57.8 59.0 58. 4
Kar | 58.1 62.8 60. 5 57.5 58.1 57.8
2163 51.9 58.2 55.1 53.2 53.3 53.2
Pi oneer 2551 (S) 52.2 59. 3 55.7 51.9 53.4 52.7
TAM 107 48. 1 66. 6 57.3 52.3 56. 2 54.3
M d- Novenber (Nov. 14)
Cal dwel | (S) 39.0 41.5 40. 3 50. 2 50. 7 50. 4
Chi shol m 42.6 53.6 48. 1 57.5 58. 8 58.2
Kar | 51.6 54.2 52.9 57.8 57.7 57.8
2163 42.1 47.6 44.9 51.8 52.2 52.0
Pi oneer 2551 (S) 40.5 46. 4 43.5 50.5 51.2 50.9
TAM 107 44.0 59.8 51.9 52. 4 56. 3 54.3
LSD (0.05):
Cultivar for sane (F) & (DOP): 5.1 0.9
Cultivar for different (F) & same (DOP): 5.4 1.1
S = soft wheat cultivar.
Fol i ar fungicide Tilt, applied at 4 oz/a at Feekes' GS 8 (early boot stage).
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Table 4. Gain Yield, Test Wight, Grain Protein, and Yield Conponents of Wnter Weat Sunmarized over Planting
Dates and Cultivars, Parsons Field, 1991

Yi el d Test W. Protein 1000 Ker. W. Kernel s/ Hd # Heads

Fungi ci de Fungi ci de Fungi ci de Fungi ci de Fungi ci de Fungi ci de
Vari abl e No Yes No Yes No Yes No Yes No Yes No Yes

bu/ A | bs/ bu % gr. hds/ n2
Cul tivar:
Cal dwel I (S) 50. 3 52.7 52.8 53. 4 10.8 10.7 24.0 24.5 31.2 31.3 462 473
Chi shol m 54,2 61.8 57.7 58. 4 10.9 11.1 31.7 34.2 22.1 22.7 527 546
Kar | 58. 3 60. 4 57. 4 57.5 12.3 12.7 31.0 30. 4 21.5 21.5 606 629
2163 52.3 58. 3 53. 4 54.0 11.3 11. 4 26.1 28.0 27.2 26.9 513 538
Pi oneer 2551 (S) 53.6 58. 4 52.2 53.0 11.2 11.2 26.1 28.1 31.9 31.2 436 455
TAM 107 53.1 66. 8 53.8 56. 2 11.8 11.3 28.9 32. 4 23.7 23.9 525 593
Pl anti ng Date:
Lat e Sept enber 53.8 56.1 55.5 55.9 11.0 10.9 29.2 29.9 22.9 22.9 556 572
M d- Cct ober 64. 8 71.0 55.0 55.7 11.0 10.8 28.9 30.2 25.6 24.8 603 655
Lat e Cctober 52.6 61.3 54,2 55.6 11.8 11.8 28. 4 31.0 26.8 28.2 483 484
M d- Novenber 43. 3 50.5 53. 4 54.5 11.7 12.0 25. 4 27.3 29. 4 29.1 404 443
(AVG.) 53.6 59.7 54.5 55.4 11. 4 11. 4 28.0 29.6 26.2 26.3 512 539
LSD (0. 05):
Cultivar nean for sane (F): 2.6 0.5 0.2 0.9 1.2 35
Fung. nean for sanme (DOP): 2.8 0.6 NS 1.0 NS 30




Table 5. Effects of Planting Date and Varieties on Wieat Headi ng Date and
Pl ant Hei ght, 1991, Southeast Kansas Branch Expt. Station.

Pl anting Date Headi ng Date Pl ant Hei ght
Variety Par sons Col unbus Par sons Col unbus

o in ----

Lat e Sept enber

Cal dwel | April 23 April 22 36 39
Chi shol m April 20 April 19 36 37
Kar | April 20 April 20 34 36
2163 April 22 April 23 33 36
Pi oneer 2551 April 24 April 24 36 39
TAM 107 April 19 April 19 35 38
M d- Cct ober
Cal dwel | April 24 April 24 39 38
Chi shol m April 21 April 21 37 37
Kar | April 21 April 22 36 36
2163 April 24 April 24 36 37
Pi oneer 2551 April 26 April 26 38 37
TAM 107 April 20 April 20 37 37
Late October
Cal dwel | April 24 April 24 36 37
Chi shol m April 22 April 21 35 35
Kar | April 22 April 22 35 35
2163 April 24 April 24 35 35
Pi oneer 2551 April 27 April 26 36 37
TAM 107 April 21 April 20 35 36
M d- Novenber
Cal dwel | April 28 April 27 31 33
Chi shol m April 25 April 23 32 32
Kar | April 26 April 23 32 32
2163 April 27 April 26 31 32
Pi oneer 2551 April 29 April 27 32 33
TAM 107 April 24 April 22 33 33
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‘ = SOUTHEAST KANSAS BRANCH STATION
k . k KANSAS STATE UNIVERSITY

EFFECT OF PREVI QUS CROP ON RATE AND TI ME OF NI TROGEN
APPL| CATI ON FOR W NTER WHEAT PRODUCTI ON

Kennet h Kel | ey

Summary

In 1991, the previous crop (wheat, soybeans, or grain sorghum) had a
significant effect on wheat yield. Gain yield was 57 bu/A followi ng wheat,
40 bu/A after soybeans, and 29 bu/A following grain sorghum Ni trogen
fertilizer was evidently tenporarily immbilized in the mlo stalk residue
near the soil surface and, thus, unavailable for the growing wheat plants.

| nt roduction

This research seeks to evaluate how the previous crop (wheat, soybean, or
grain sorghun) affects the utilization of applied nitrogen fertilizer by wheat
and also to deternine the optimumrate and tinme of nitrogen application for
wheat after these crops.

Experi nent al Procedure

The experiment was a split-plot design, in which the main plots were the
previous crops (wheat, soybean, or grain sorghun) and subplots included a
factorial arrangenent of three nitrogen rates (40, 80, and 120 Ib NA wth
four application times - 1) all in the fall; 2) all in late winter; 3) 1/2 in
fall and 1/2 in late winter; and 4) /4 in fall, |/2 in late winter, and |/4
in early spring. Uea was the N source for all rates and application tines,
except for the foliar N treatnent in early spring, which consisted of liquid
28% N diluted with water to reduce foliar |eaf burn. The fall N application
was preplant incorporated, and late winter N treatnents were broadcast on the
soil surface in late February. Soil type was a Parsons silt loam with 3%
organic matter and had been plowed out of native grass nearly 20 years before.
Leaf tissue sanples were collected when wheat was fully tillered (Feekes'
Gowh Stage 30) and analyzed for N concentration. Gain protein and wheat
yield conponents also were deternined.

Results and D scussion

The previous crop had a significant effect on wheat yield in 1991 (Table
1). \eat yield was highest when wheat followed wheat and | owest when wheat
followed grain sorghum Soil sanples taken prior to wheat planting showed
that summer-fall owed wheat plots had nearly 40 | bs/A of available Nin both
the 0 to 6" and 6 to 12" soil depths, whereas grain sorghum plots were nearly
depleted of available nitrate-N. Because of the high soil nineralization rate
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follows a late-nmaturing soybean cultivar (maturity group 5) in the rotation
not enough tine is available in late fall or early spring for the soi

m croorgani sms to break down the fixed N fromthe soybean roots and nake it
avai l able to the grow ng wheat plants.

Rate of N application had a nore significant effect on wheat yield, |eaf
N concentration, and grain protein (Table 3) than tine of applicatiion in each
of the rotations. Wen wheat followed grain sorghum 120 Ib N A was necessary
to produce optimum wheat yield. However, when wheat followed soybeans, only
40 | b/ A of N was necessary to produce optimumyield. Fertilizer N was not
i mobilized in soybean residue to the degree that it was in the grain sorghum
residue. Gain protein was not significantly different when wheat foll owed
wheat or soybeans, but was nearly 2% ower in wheat follow ng grain sorghum
When wheat foll owed wheat, grain protein increased with increasing N rates,
even though wheat yield declined sonewhat. Previ ous research in 1989
suggested that when N was foliar applied at a lowrate in |late spring near
flowering time, grain protein was significantly increased; however, that did
not occur in 1991

Anal yses of wheat yield conponents are shown in Table 3. The nunber of
heads per unit area was the nmajor factor in explaining the yield differences
relating to crop rotation and N effects. Weat follow ng wheat had 500 to 600
heads per square neter, whereas wheat follow ng grain sorghum produced only
200 to 400 heads. \Wheat followi ng soybeans produced internedi ate | evel s of
400 to 500 heads per square neter. Kernels per head were al so hi gher when
wheat foll owed wheat. Higher Nrates tended to i ncrease wheat head nunbers
when wheat foll owed soybeans or grain sorghum but decreased tiller nunber for
wheat following wheat. N rate did not have a major effect on nunber of
kernel s per head, although a late winter N application seenmed to produce nore
kernel s per head when wheat followed grain sorghum

Results of this study confirmthat crop rotati on can have a significant
af fect on wheat yield in southeastern Kansas. Wen wheat follows grain
sorghum data suggest that deeper placenent of N is necessary to prevent
i mobi lization in the surface residue. Wen wheat is rotated after |ater
mat uri ng soybean cultivars, producers should apply N fertilizer for the
desired yield goal
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Table 1. Effect of Previous Crop Rotation on Tine and Rate of Nitrogen for

W nter Weat, Southeast Ks. Branch Expt. Station, Parsons - 1991
Time and Rate Gain Yield Test Wi ght
of Nitrogen Previ ous Crop Previ ous Crop
F LW SPR Wh Soy GS Avg. Wh Soy GS Avg.
--- Ib NA ---  —eeeeea o bu/A --------- e Ib/Bu --------
0 0 0 57.5 34.1 11.9 34.5 58.4 58.1 58.1 58.2
40 0 0 58. 8 39.0 21.7 39.8 58.2 57.9 58.2 58.1
80 0 0 56.0 39.9 30.8 42.2 57.6 57.9 58.4 58.0
120 0 0 53.3 38.9 34.8 42.3 57.2 57.7 58.2 57.7
0 40 0 59.0 39.6 22.9 40.5 58.2 58.0 58.2 58.1
0 80 0 57.8 40.7 31.6 43.3 57.9 58.0 58.4 58.1
0 120 0 56.4 41.1 35.5 44.3 57.8 57.9 58.1 58.0
20 20 0 54.4 39.9 21.0 38.4 58.1 58.0 58.1 58.1
40 40 0 57.1 39.4 30.4 42.3 57.9 57.8 58. 3 58.0
60 60 0 54.1 39.4 35.8 43.1 57.6 57.8 58.2 57.9
10 20 10 60. 2 38.5 22.2 40.3 58. 3 58.2 57.9 58.1
20 40 20 59.2 40.5 26.4 42.0 57.9 58.1 58.1 58.0
30 60 30 55.9 38.6 31.7 42.0 57.5 57.8 58.2 57.8
Means:
Crop Rotation:
Wheat 56. 8 57.8
Soybean 39.6 57.9
Grain sorghum 28.7 58.2
LSD: (0.05) 3.9 NS
N Rat e:
40 39.8 58.1
80 42.5 58.0
120 42.9 57.8
LSD: (0.05) 0.8 0.1
N Ti rme:
Fal | 41.5 57.9
Late winter 42.7 58.1
Fall + late winter 41.3 58.0
Fall + late winter + spring 41.5 58.0
LSD: (0.05) 0.9 NS

Variety: Karl. Planted Cct.5, 1990.
Time of N application: F= fall, preplant (Cct. 4);
LW= late winter (Feb. 12); SPR = early spring (April 23).
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Table 2. Effect of Previous Crop Rotation on Tine and Rate of Nitrogen for
W nter Weat, Southeast Ks. Branch Expt. Station, Parsons - 1991

Time and Rate Leaf - N (GS 30) Grain Protein
of Nitrogen Pr evi ous Crop Pr evi ous Crop
F LW SPR Wh Soy GS Avg. Wh Soy GS Avg.
--- b NNA --- oo QN -------= e I
0 0 0 3. 07 2. 66 2.09 2.61 12.2 11.5 12.0 11.9
40 0 0 3.20 3.32 2.18 2.90 12.5 12.5 11.0 12.0
80 0 0 3. 46 3.64 2.54 3.21 13.8 14.0 10.9 12.9
120 0 0 3.83 3.59 3.01 3. 47 14.1 14. 4 11.8 13. 4
0 40 0 3.32 3.19 2.83 3.11 13.0 12.7 10. 4 12.0
0 80 0 3.54 3. 47 3.54 3.52 13.8 13.3 11.0 12.7
0 120 0 3. 43 3.63 3.39 3. 48 14.1 14.0 11.5 13.2
20 20 0 3. 43 3.12 2.56 3.03 12.7 12. 4 10.9 12.0
40 40 0 3.76 3.50 2.94 3.40 13.9 13.8 10.9 12.9
60 60 0 3.80 3.64 3.06 3.50 14. 4 14.1 11.7 13.4
10 20 10 3.24 3.11 2. 46 2.93 13. 4 12.3 10.6 12.1
20 40 20 3.49 3. 46 2.59 3.18 13.8 13.2 10.6 12.5
30 60 30 3.81 3.57 3. 07 3.48 14.0 14. 2 11.5 13.3
Means:
Crop Rotation:
Wheat 3.52 13.6
Soybean 3.44 13. 4
Grain sorghum 2.85 11.1
LSD: (0.05) 0.10 0.6
N Rat e:
40 3.00 12.0
80 3.33 12.7
120 3. 48 13.3
LSD: (0.05) 0. 06 0.2
N Ti nme:
Fal | 3.20 12.8
Late wi nter 3.37 12. 6
Fall + late w nter 3.31 12. 7
Fall + late winter + spring 3.20 12. 6
LSD: (0.05) 0. 07 0.2
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Table 3. Effect of Previous Crop and Tine and Rate of Nitrogen on Wnter
Wheat Yield Conponents, Southeast Ks. Branch Expt. Station, Parsons.

Time and Rate Ker nel Nunber Pl ant Popul ation
of Nitrogen Previ ous Crop Previ ous Crop
F LW SPR Wh Soy GS Avg. Wh Soy GS Avg.
- Ilb NA---  —----- kernel s/head ----- ---- heads/sq nmeter ----
0 0 0 22.1 17.8 17. 4 19.1 573 403 153 376
40 0 0 22.2 18. 3 17.6 19.4 575 475 267 439
80 0 0 22.6 18.0 17.2 19.3 572 503 380 485
120 0 0 21.8 17.1 18.7 19.2 578 503 403 494
0 40 0 22.8 19.0 20.2 20.7 559 463 244 422
0 80 0 22. 4 19.1 22.2 21.2 584 466 294 448
0 120 0 24.0 18.0 20.9 21.0 520 524 364 469
20 20 0 21.0 19.5 18.8 19.7 578 458 230 422
40 40 0 23.3 18. 3 18. 4 20.0 558 475 338 457
60 60 0 22.9 19. 4 20.6 21.0 547 469 361 459
10 20 10 21.2 17.6 18. 4 19.0 656 473 264 465
20 40 20 21.5 18.1 19.0 19.5 626 507 298 477
30 60 30 23.3 17.9 18.6 19.9 587 502 378 489
Means:
Crop Rotation:
Wheat 22. 4 578
Soybean 18. 3 485
Grain sorghum 19.2 318
LSD: (0.05) 0.8 38
N Rate
40 19.7 437
80 20.0 467
120 20.3 478
LSD: (0.05) 0.4 12
N Ti ne:
Fal | 19.3 473
Late winter 20.9 446
Fall + late winter 20.2 446
Fall + late winter + spring 19.5 477
LSD: (0.05) 0.5 14
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Table 4. Summary of Previous Crop and Time and Rate of Nitrogen Effects.

Nitrogen
Previous Rate
Crop Time Yield ™ Lf-N Prot. K/hd #Hds
bu/A 1b/bu % ] hd/m2
Wheat (o] 57.5 58.4 3.07 12.2 22.1 573
40 58.1 58.2 3.30 12.9 21.8 592
80 57.5 57.8 3.56 13.8 22.4 585
120 54.9 57.5 3.71 14.1 23.0 558
Soy (o] 34.1 58.1 2.66 11.5 17.8 403
40 39.3 58.0 3.18 12.5 18.6 467
80 40.1 57.9 3.52 13.6 18.4 488
120 39.5% 57.8 3.61 14.2 18.1 499
Milo (o] 11.9 58.1 2.09 12.0 17.4 153
40 21.9 58.1 2.51 10.7 18.7 251
80 29.8 58.3 2.90 10.8 19.2 328
120 34.4 58.2 3.13 11.6 19.7 377
Wheat F 56.0 57.6 3.50 13.5 22.2 575
w 57.7 58.0 3.43 13.6 23.1 554
F+LW 55.2 57.8 3.66 13.6 22.4 561
F+LW+SPR 58.4 57.9 3.51 13.7 22.0 623
Soy F 39.3 57.8 3.52 13.6 17.8 494
Lw 40.5 58.0 3.43 13.3 18.7 484
F+LW 39.6 57.9 3.42 13.4 19.0 468
F+LW+SPR 39.2 58.0 3.38 13.2 17.9 494
Milo F 29.1 58.3 2.57 11.2 17.8 351
Lw 30.0 58.3 3.25 10.9 21.1 301
F+LW 29.0 58.2 2.85 11.2 19.3 310
F+LW+SPR 26.8 58.0 2.70 10.9 18.6 313
F-test Significance:
Crop rotation khk*h 10* *k* L2 2] L 2 2 * Rk
Rate of N wok ¥k kK hkk (22 * *k K
Time of N * & 10% *kw NS LA *ekk
Rate x Time of N NS NS * % NS NS NS
CR x N rate *hk hk * Tk * hhK
CR x N time k&% 10% LA A NS *kk LA
CR x NR x NT NS NS b A NS ek *
C.V. (%) 4.8 0.5 4.3 3.2 5.4 6.7

*, %%,  **%x = Significance at the 0.05, 0.01, and 0.001 probability levels
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EFFECT OF SO L PH ON W NTER WHEAT PRODUCTI ON

Kennet h Kel | ey

Sunmmary

Soil pH, ranging from5.5 to nearly 7.0, had no significant effect on
wheat grain yield, test weight, or protein. However, soil pH did signficantly
af fect plant nutrient uptake of nitrogen and phosphorus.

I ntroduction

Legurme crops, such as soybeans and alfalfa, can fix atnospheric N via
bacteria in root nodules. These bacteria function best in soils of near
neutral pH (7.0). Cereal crops, such as wheat, are not as sensitive to soi
pH and can grow adequately at sonmewhat |ower soil ph levels. This research
seeks to determ ne how soil pH affects wheat yield, nutrient uptake, and
possi bl e infection by soil disease.

Experi nental Procedure

Beginning in 1989, lime was applied to a site at the Parsons Unit that
had previously been in native grass sod. The initial soil pH was near 5.5,
with a linme requirenent of 6,000 | bs/A of ECC (effective cal cium carbonate).
Linme was applied with the objective of keeping soil pHat 0.5 unit increnents
ranging fromb5.5 to 7.5. Additional line was applied to some plots in 1991 to
obtain the desired pHin the 7.0 to 7.5 range.

Resul ts and Di scussi on

In 1991, soil pH did not have a significant effect on wheat yield, test
wei ght, or grain protein (Table 1). However, linme did significantly affect
nutrient uptake. Leaf sanples taken at Feekes' growh stage 30 (just prior to
jointing) showed that nitrogen and phosphorus concentrations were affected by
soil pH Acid soil conditions decreased nitrogen and phosphorus uptake.

Pot assi um | eaf concentration tended to decrease with increasing line
application, but this was not statistically significant.

When desired soil pHranges are finally established at this site, future

research plans are to investigate how phosphorus placenent affects nutrient
uptake within the various pH ranges.
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Table 1. Effect of Soil pH on Wnter Weat Yield, Gain Protein, Test Wight,
and Leaf Nutrient Concentration, Parsons Field, 1991.

Soi | Li me Gain Gain Test Ker nel Leaf Concentration
pH Appl i ed Yield Protein Wei ght Wei ght N P K
T/ A bu/ A % Ib/Bu gr/1000 ---------- %o ----mm -
5.5 0 37.6 12.5 57.8 31.5 3.30 0. 326 2.40
5.9 1.0 37.1 12.5 57.7 30.1 3.30 0. 325 2.36
6.4 2.5 36.8 12.5 57.7 30.2 3.46 0. 349 2.35
6.5 4.0 34.7 12.8 57.5 30.4 3.50 0. 363 2.33
6.8 6.0 37.3 12.5 57.6 30.5 3.64 0. 375 2.29
LSD 0. 05 NS NS NS NS 0.21 0.028 NS
CV. (% 9.0 3.0 0.4 3.1 4.5 6.1 5.0

Initial lime was applied in the spring of 1989. Additional |inme was applied in 1991.
Variety: Karl



WHEAT AND SOYBEAN CROPPI NG SEQUENCES COVPARED!

Kennet h Kel | ey

Sunmmary

Three different wheat and soybean crop rotations have been conpared over
an 11-yr period. Full-season soybeans yielded significantly higher than
doubl e-crop in 6 of 11 yrs, no yield difference occurred in 4 yrs, and doubl e-
crop soybeans yielded higher in 1 yr. Full-season soybean yield was highest
for crop rotations with no doubl e-cropping the previous year. Wheat follow ng
two soybean crops (double-crop and full-season) or one full-season soybean
crop was equal in yield. Weat yield was highest follow ng wheat and | owest
foll owi ng conti nuous doubl e-crop soybeans.

I ntroduction

I n sout heastern Kansas, producers often rotate wheat after soybeans or
pl ant doubl e-crop soybeans foll owi ng wheat harvest. Managenent practices of
one crop, therefore, may affect the production of the subsequent crop. This
research seeks to determne the long-termeffects of wheat and soybean
cropping rotations on yield and soil properti es.

Experi nental Procedure

Begi nning in 1981, three different wheat and soybean cropping rotations
were established at the Parsons Unit: 1) [wheat - doubl e-crop soybean],
2) [wheat - doubl e-crop soybean] - soybean, and 3) full-season soybean
following wheat. Prior to 1988, soybean varieties were selected fromnmaturity
groups IV and V for double-crop and full-season soybeans, respectively.

Begi nning in 1988, maturity groups |, II1l, IV, and V were conpared in rotation
No. 2. Goup | maturity was planted in 7-inch row spaci ng, whereas the other
maturity groups were planted in 30-inch row spacing. In 1986 and 1987, spring

oats were included rather than wheat because wet fall conditions prevented
planting wheat. Fertilizer has been applied only to the wheat crop. For
doubl e-crop soybeans, wheat straw has been burned and di sced prior to

pl anti ng.

Since 1988, group | soybeans have been planted in early My (except for
1990), whereas groups IIl, IV, and V nornally have been planted in m d-June
Doubl e-crop soybeans have been plantd in late June or early July. Prior to
1988, wheat was not planted until all soybeans had been harvested, regardl ess
of rotation. However, since 1988, wheat has been planted after a particular
soybean maturity group has been harvested. Weat followi ng wheat or naturity
group | soybean has been planted in early Cctober.

! This research was funded by the Kansas Soybean Conmi ssi on
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Results and Discussion

Table 1 shows the yearly soybean yields for the three different wheat and
soybean rotations for the past 11 years. Doubl e-crop soybean yields have
averaged nearly 5 bu/A less than those of full-season soybeans, but the
variation from year to year has been significant.Full-season soybeans
foll owi ng double-crop soybeans have yielded nearly 3 bu/A less than full-
season soybeans following sumer-fallowed wheat.

Since 1988, soybean maturity has had a significant effect on both double-
crop and full-season yields (Tables 2 and 3).For full-season soybeans, no one
maturity group has been best for all years. However, in double-cropping
systems, maturity group |V has produced the highest vyield.

Wheat yield as affected by the different crop rotations is shown in Table
4. Yield differences have been nore pronounced since wheat has been planted
at different dates according to the particular rotation scheme (Table 5).
More data are needed on the effects of soybean nmaturity and crop rotation on
wheat vyield; however, in the continuous double-crop rotation, wheat yield
often has been significantly |ower.
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Table 1. Effects of Wheat and Soybean Cropping Systens on Soybean Yield, Southeast Kansas Branch
Experinment Station, Parsons, Ks.

Soybean Yield

Crop Rotation 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 kééyr
--------------------------------- DU/ A - - -
Wh - DC Soy 18.7 23.6 17.9 2.1 332 19.9 19.5 9.1 27.6 22.1 18.6 19.3
Wh - DC Soy 18.0 23.0 16.9 2.0 31.6 17.5 19.3 8.4 28.0 23.9 15.2 18.5
FS Soy
Wh - DC Soy
FS Soy 25.8 24,3 155 11.1 32.6 21.2 354 22.7 28.3 19.6 14.9 22.9
Wh - Wh - ES Soy 25.7 24,9 145 12.8 32.1 23.9 42.6 251 29.8 22.0 27.3 25.5
LSD: (0. 05) 3.7 NS NS 2.9 NS 3.8 2.5 1.5 1.7 1.2 0.8 ----

DC = Doubl e-crop soybeans; FS = Full-season soybeans.
Ful | -season and doubl e-crop soybeans were planted on the same date in 1982, 1985, and 1989.



Table 2. Conparison of Soybean Maturity Groups in a Full-Season Soybean
Crop Rotation, Southeast Ks. Branch Expt. Station, Parsons.

Mat . Ful | - season Soybean Yield

Group Cul tivar 1988 1989 1990 1991 4-yr Avg
[ Weber 84 31.8 31.5 22.0 3.9 22.3

I Fl yer 24.0 30.8 14.5 23.8 23.3

IV Staffford 26.9 28.8 16.0 24.0 23.9

\Y Hut cheson 22.7 28.3 19.6 14.9 21.4
LSD: (0. 05) 1.5 1.7 ce-- ce-- ce--

Rotation is [Weat - double-crop soybean] - full-season soybean

Table 3. Conparison of Soybean Maturity Groups in a Doubl e-crop Soybean
Crop Rotation, Southeast Ks. Branch Expt. Station, Parsons.

Mat . Doubl e-crop Soybean Yield
Group Cul tivar 1988 1989 1990 1991 4-yr Avg
--------------------- bu/ A ----- e

I Weber 84 2.0 28.7 10.9 4.2 11.5

11 Fl yer 2.2 28.9 16.6 14.7 15.6

Y Stafford 8.4 28.0 23.9 15.1 18.9

Vv Essex 6.5 22.8 20.7 12.1 15.5
LSD: (0. 05) 1.5 1.7 ce-- ce-- ce--

Rotation: [Wheat - doubl e-crop soybean] - full-season soybean
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Table 4. Effect of Wheat and Soybean Cropping Rotations on Weat Yield,

Par sons Fi el d.

Crop Rotation

(Rot.-1) (Rot.-2) (Rot.-3) (Rot. -4)
Wheat Wheat

[Wa - DC Soy] Wheat Wheat

Year [Wa - DC Soy] FS Soy FS Soy FS Soy
--------------------- bu/A ---- e
1982 58.9 55. 4 52.1 51.6
1983 48. 4 53.4 51.6 51.9
1984 51. 4 55.1 55.0 54. 6
(1982-84 Avg). 52.9 54.6 52.9 52.7
1988 49.5 52.6 60.5 61.6
1989 50. 3 64.8 64. 3 68. 6
1990 30.4 29.5 33.4 23.7
1991 39.4 46.1 39.5 60.0
(1988-91 Avg.) 42.4 48. 3 49. 4 53.5

Wheat was not harvested from 1985 through 1987 because of wet soil
Spring oats were planted in 1986 and 1987 as a substitute crop for
Soybean maturity group:

Rotation - 1: Goup IIl or early Goup IV

Rotation - 2,3,& 4. Goup V
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Table 5. Effects of Soybean Maturity Group on Weat Yield
Par sons Fi el d.

Wheat Yield

Soybean 3-yr
Maturity 1989 1990 1991 Avg.

-------------- bu/A ------oee oo
G oup | 71. 4 25.1 58.2 51.6
Goup |11 68.1 27.5 54.9 50. 2
Goup IV 71.9 36.0 48. 3 52.1
G oup V 64.8 29.5 46.1 46. 8
LSD 0. 05: 5.8 5.1 5.8 .-

Crop rotation: [Weat - double-crop soy] - full-season soybeans
Pl anti ng dates:

1989: Cct. 14, 1988 (MG 1, 111, & 1V)
Oct. 25, 1988 (MG V)

1990: Cct. 16, 1989 (MG I, I11)
Oct. 27, 1989 (MG 1V, V)

1991: Cct. 5, 1990 (MG I, I11)

Oct. 16, 1990 (MG IV)
Oct. 24, 1990 (MG V)
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ECONOM C COMPARI SONS OF WHEAT AND SOYBEAN CROPPI NG SEQUENCES!

W I liam P. Casey? Robert O Burton, Jr.2 and Kenneth W Kelley

Sunmmary

Econoni ¢ conparisons of three crop rotations were based on budgeting and
on experinental data shown in the previous article of this report. |I|ncone
above variabl e costs based on 1991 yields and prices or average yields and
prices favored a 1-year sequence of wheat foll owed by doubl e-crop soybeans.
Four soybean naturity groups were considered in the two-year rotation
cont ai ni ng wheat, doubl ecrop soybeans, and full-season soybeans. A conparison
of incone above variable costs based on 1991 yields and prices or average
yi el ds and prices favored Group |V soybeans for both full-season and doubl e-
crop use.

I ntroduction

Farmers produci ng wheat and soybeans in southeastern Kansas sel ect a
croppi ng sequence that enables themto nmanage soil fertility, control weeds,
and nmaxim ze incone. An ongoi nhg experinment at the Parsons Unit of the
Sout heast Kansas Branch Experinent Station provides biological data about
alternative cropping sequences. The purpose of this study is to provide
i nformation about econonmic returns associated with these alternative
sequences.

Experi nmental Procedure

Budgeti ng was used to cal cul ate i ncone above variable costs for each
crop in three crop sequences (Table 1). Crop sequences included a 1-year
sequence of wheat and doubl e-crop soybeans; a 2-year sequence of wheat,
doubl e-crop soybeans, and full-season soybeans; and a 3-year sequence of 2
years of wheat followed by full-season soybeans. Qutput prices were for the

nonth of harvest, July for wheat; Cctober for soybean maturity groups 11, |V,
V, and group | when doubl e-cropped; and August for full-season soybean
maturity group I. Seed costs for naturity group | were actual costs plus a

shi pping charge. Oher soybean seed costs were froma seed distributor in
sout heastern Kansas. Fertilizer prices were the sane for all wheat, and
interest rate was the sane for all crops. No fertilizer was applied on
soybeans. Yields and nachinery operations differed according to the crop
sequence (Table 2). For purposes of this study, |abor was included as a
variabl e cost. Incomes above variable cost for each crop were added to
provide total incone for each sequence; these totals were then divided by the
nunber of years required to conplete a sequence to provi de average annua

i ncomes for each sequence. Incones above variable costs were cal cul ated based

This research was partially funded by the Kansas Soybean Conmi ssion
2Department of Agricultural Econonics, Kansas State University.
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on 1991 yields and prices for both wheat and soybeans and al so based on
average yields and prices over several years--1988-91 yields for wheat, 1981-
91 yields for soybeans, and 1987-91 prices. The 1987-90 prices were converted
to a 1991 price |level before averaging.

Resul ts and Di scussi on

Results of a conparison of incone above variable costs based on 1991
yi el ds and prices or average yields and prices favor a 1l-year sequence of
wheat foll owed by doubl e-crop soybeans (Table 3). Although both 1991 and
average data favor double-cropping, this result will not hold every year. For
exanpl e, in a previous progress report, budgeting based on 1988 yields and
proj ected prices showed doubl e-cropping every year to be | east profitable and
no doubl e-cropping to be nost profitable. Moreover, sone producers wll not
have adequate | abor and machinery to doubl e-crop every year, especially when
weat her limts the nunber of days nachi nery operations nay be perforned during
harvesting and pl anting peri ods.

One strategy for nmanagi ng | abor and nachi nery constraints during
critical seasons is to use early naturing soybeans. From 1988 to 1991, four
maturity groups were considered in the 2-year rotation containing wheat,
doubl e-crop soybeans, and full-season soybeans (see previous article). In
this experinent, group | soybeans were drilled in 7-inch rows at 90 pounds of
seed per acre. Budgeted costs of Group | soybean seeds were 18 cents per

pound plus a 2 cents per pound shipping charge. Goup IIl, 1V, and V soybeans
were planted in 30-inch rows with per acre seeding rates of 50 pounds for
groups Il and 1V and 35 pounds for group V. Costs of group IIl, IV, and V

soybean seeds were 16 cents per pound, based on a $9.75 price per bushe
obtained froma seed distributor in Southeastern Kansas. Thus, budgeted seed
costs were $8.00 per acre for group IlIl and IV soybeans and $18.00 per acre
for group |I. Early harvest favors full-season group | soybeans because
soybeans harvested prior to the traditional harvest season typically have a
price advant age.

Early maturi ng soybeans have shown promise in the past few years by
t aki ng advant age of southeast Kansas's nornal |y abundant spring rainfall
This failed to materialize in 1991 because of an extremely dry spring and
sunmer, which drastically reduced yields and caused negative returns above
variabl e costs. For both full-season soybeans (Table 4) and doubl e-crop
soybeans (Table 5), group |V had the highest returns above vari abl e costs.
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Table 1. Sample Budgets for Two-year Crop Sequence of Wheat, Double-crop Soybeans, and Full-season Soybeans.

Wheat Double-crop Soybeans Group 1V Ful l -season _Soybeans Group 1V
Quantity Value Quantity Value Quantity Value
Item Unit Price® per Acre® or Cost Price® per Acre® or Cost Price® Per Acre® or Cost
1. Gross Receipts from Bu. $2.52 46.10 $116.17 $5.42 15.10 $ 81.84 $5.42 24.00 $130.08
Production
2. Variable Costs
Seed Lbs. 0.10 75.00 7.50 0.16 50.00 8.00 0.16 50.00 7.92
Nitrogen Lbs. 0.23 70.00 16.10 - - 0.00 - - 0.00
Phosphate Lbs. 0.24 50.00 12.00 - - 0.00 - - 0.00
Potash Lbs. 0.13 50.00 6.50 - - 0.00 - - 0.00
Herbicide - - 0.00 - - 14.65 - - 14.65
Labor Hrs. 8.00 1.21 9.68 8.00 1.29 10.32 8.00 1.61 12.88
Machinery 14.27 15.04 19.17
Interest on % of
variable cost Dol. 0.12 33.03 3.96 0.12 24.01 2.88 0.12 27.60 3.28
Total variable Cost 70.01 50.89 52.89
3. Income above
variable costs 46.16 30.95 72.19

“Wheat and soybean prices are for the 1991 month of harvest from Kansas Agricultural Statistics, Topeka, Kansas. Input costs other than machinery and
soybean seed costs are projections from Fausett, Marvin and John R. Schlender, Soybean Production in Southeast Kansas and Continuous Cropped Winter Wheat
in_Southeast Kansas, KSU Farm Management Guides MF-570 and MF-572, revised August 1991. Machinery variable costs (fuel, lubrication, and repairs) and
labor requirements are based on information from Fuller, Earl I and Mark F. McGuire, Minnesota Farm Machinery Economic Cost Estimates for 1991, Minnesota
Extension Service, University of Minnesota, AG-F0-2308-C, revised 1991, with adjustments for Southeastern Kansas. Soybean seed costs are from a seed
distributor in Southeastern Kansas.

*Yields, seed, and fertilizer are 1991 data from Kenneth Kelley at the Southeast Kansas Branch Experiment Station.
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Table 2. Typical Average Machinery Operations per Acre Used in Budgets for Crops in Alternative Crop Sequences.

Wheat Wheat Following Double-crop Full-season Ful l -season Soybeans

Machinery Following Double-crop or Soybeans Following Soybeans Following Following Double-crop

Operations Wheat Full-season Soybeans Wheat Wheat Soybeans

-------------------- Number of Times over the Field- - - - - = = - - = = = - = o v = o v oo n-=---

Burn Wheat Straw 1.00

Moldboard Plow 0.50

Chisel Plow 1.00 1.00

Disk 2.50 1.00 1.00 3.00 2.00

Fertilizer Buggy 1.00 1.00

Field Cultivate 1.25 1.00

Field Cultivate

with Herbicide 1.00 1.00 1.00

Plant® 1.00 1.00 1.00 1.00 1.00

Herbicide

Application 0.50 0.50 0.50

Row Cultivate 0.50 0.50

Combine 1.00 1.00 1.00 1.00 1.00
------------------------- Acre/Truck Load- - - = = < = = = =« =2 s s ccc0ccwennnno==-----

Medium Truck® 6.67 10.13 26.32 14.65 26.85
--------------------------- Acres/hour- = = = =~ = = = o e e e = - - - o s cesoso

Light Truck 3.50 3.50 3.50 3.50 3.50
-------------------------- Dollars/Acre- = = = = = = = = = = == o e c0cocnmeoncecc=-oene=n~----

Machinery

Variable Costs’ 20.05 14.0. 15.04 21.02 18.13

*eroup I soybeans are planted with a grain drill and, therefore, have machinery variable costs about $1.00 less than soybeans planted with a planter.
®Acres per truck load for a 400 bushel truck are based on yields of each crop in each rotation. Lower yields would increase acres per truckload and
decrease costs per acre and vice versa. Thus, truck costs for the same crop in a different sequence will differ because of different yields.
‘variable costs include fuel, lubrication, and repairs and $2.50 per acre rental charge for the fertilizer buggy.
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Table 3. Incomes above Variable Costs for Alternative Cropping Sequences Containing Wheat, Double-crop
Soybeans, and/or Full-season Soybeans at Parsons, Kansas®

Incomes above Variable Costs’ Based on

1988-1991 Average Wheat and

Crops and 1991 Yields 1981-1991 Average Soybean Yields,
Crop Sequences® and Output Prices® 1987-1991 Average Output Prices'
------------------ Dollars/Acre- - = - = = = = = = = c ===~

[W-DCSB]

W 29.70 67.96

DCSB 49.79 71.43

Annual Average® 79.49 139.39
{W-DCSB] -FSSB

W 46.16 86.46

pcs8 31.58 66.67

FSsSB 25.39 86.93

Annual Average® 51.57 120.03
W-W-FSSB

W Year 1 29.94 90.40

W Year 2 72.92 93.28

FSSB 89.36 99.87

Annual Average’ 64.07 94.52

‘Incomes are based on agronomic data shown in the previous article of this report.

*Abbreviations are as follow W = wheat; DCSB = double-crop soybeans, FSSB = full-season soybeans. Brackets
indicate wheat and double-crop soybeans harvested the same year.

‘Annual average income is the total income for the crop sequence divided by the number of years required to
complete the sequence.

‘Input costs are based on the same price level for all budgets. See Table 1 for sources.

‘Source of 1991 wheat and soybean prices for the month of harvest is Kansas Agricultural Statistics, Topaka,
KS.

'Source of average 1987-91 prices for the month of harvest is Kansas Agricultural Statistics. Prices

were updated to a 1991 price level using the personal consumption expenditure (PCE) portion of the implicit
GNP price deflator before averaging.
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Tabl e 4. I ncones above Variable Costs for Soybean Maturity G oups: Ful I -
Season Soybeans in a 3-Year Rotation, Parsons, Kansas®

1991 Soybean Price® 5-yr. Avdg. Soybean Price®
Based on Based on Based on Based on
Maturity 1991 4-yr. Avg. 1991 4-yr. Avg
Vari ety Group Yi el d¢ Yi el d°© Yi el d¢ Yi el d°©
Weber 84 [ (44. 26) 60. 06 (39. 87) 85. 20
Fl yer 111 71.01 68. 30 89. 99 86. 88
Stafford IV 72.19 71.64 91. 32 90. 70
Hut cheson \YJ 25. 38 60. 61 37. 26 77.67

@Rot ati on i s [wheat-doubl e-crop soybeans] - full-season soybeans

bPrices are for the 1991 nonth of harvest: August for group | and Cctober for

groups I1l, 1V, and V. Prices for 1987-90 were updated to a 1991 price |eve
to calculate a 5-year average. The personal consunption expenditure portion
of the inplicit GNP price deflator was used to update prices.

Yields are shown in the previous article of this report.

Tabl e 5. I ncones above Variable Costs for Soybean Maturity G oups:
Doubl e-crop Soybeans in a 3-Year Rotation, Parsons, Kansas?

1991 Soybean Price® 5-yr. Avdg. Soybean Price®
Based on Based on Based on Based on
Maturity 1991 4-yr. Avg. 1991 4-yr. Avg
Vari ety Group Yi el d¢ Yi el d°© Yi el d¢ Yi el d°©
Weber 84 [ (34.66) 4,91 (31.31) 14. 08
Fl yer 111 28.78 33. 66 40. 50 46. 10
Stafford |V 30. 95 51.55 42.99 66. 62
Hut cheson \YJ 17. 24 35. 66 26. 88 48. 02

@Rot ati on i s [wheat-doubl e-crop soybeans] - full-season soybeans

°Prices are for the 1991 nonth of harvest: Qctober for groups I, III, IV, and V.
Prices for 1987-90 were updated to a 1991 price level to calculate a 5-year
average. The personal consunption expenditure portion of the inplicit GNP
price deflator was used to update prices.

Yields are shown in the previous article of this report.
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EFFECTS OF CROPPI NG SYSTEM ON SOYBEAN YI ELDS!

Kennet h Kel | ey

Sunmmary

Conpari sons of full-season soybeans grown continuously or in three
different 2-year crop rotations with wheat and grain sorghum have shown that
cyst nenatode reduced yield by 25%in the continuous soybeans. However,
soybean yield was reduced only 10% when a nemat ode-resi stant cultivar was
grown conti nuously.

I ntroduction

Soybean is a major crop for farmers in southeastern Kansas. Typically,
soybeans are grown in several cropping sequences with wheat, grain sorghum
and corn or in a double-cropping rotation with wheat. Wth the recent
i nfection of soybean cyst nenmatodes (SCN) into the area, nore information is
needed to determ ne how crop rotations can be used to manage around the
nenmat ode probl em

Experi nmental Procedure

In 1979, four cropping systems were initiated at the Col unmbus Unit:
1) [wheat - doubl e-crop soybean] - soybeans, 2) [wheat - sumer fallow -
soybeans, 3) grain sorghum - soybeans, and 4) continuous soybeans. Full-
season soybeans were conpared across all rotations in even-nunbered years.
Begi nning in 1984, an identical study was started adjacent to the initial site
so that full-season soybeans could al so be conpared i n odd- nunbered years.
Al rotations received the sane anount of phosphorus and potassiumfertilizer
(80 I b/A), which was applied to the crop preceeding full-season soybeans.

Sone nodi fications have been added to the original plot design
Starting in 1988, |espedeza has been seeded in the wheat as a sunmer | egune
crop in rotation No. 2. Also, in 1991, a susceptible and a resistant cyst
nemat ode cultivar were planted in each of the four full-season cropping
syst ens.

Resul ts and Di scussi on

Soybean yields fromthe initial study that was started in 1979 are shown
in Table 1. Soybean cyst nenatodes have not been detected at this site. For
the 6-yr average, yield has been highest for the wheat - (fallow | espedeza)
rotation and | owest in the continuous soybeans. However, in the continuous

! This research was funded by the Kansas Soybean Conmi ssi on
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soybeans, yield has not been depressed as much as antici pated considering that
soybeans have been grown continuously on that site for the past 13 years.

shown in Table 2. At this site, SCN were detected in 1989, and yield was
reduced nearly 25% where nenat odes had infected the continuous soybeans. In
a nenmat ode-susceptible cultivar was grown. However, when a resistant
cultivar was grown, yield was reduced slightly | ess than 10%

season soybeans followi ng the wheat - | espedeza rotation have yiel ded hi gher

t han soybeans followi ng grain sorghumfor the past 3 crop years. Mre data

SCN.

Table 1. Effects of Long-Term Croppi ng Systens on Soybean Yield in the

Crop Rotation 1980 1982 1984 1986 1988 1990 6-yr avg.
--------------------- bu/A -
Soybeans fol | owi ng
Wheat - double-crop soy 12.6 28.0 11. 8 21.9 31.3 22. 4 21.3
Soybeans fol | owi ng
Grain sorghum 13.3 30.4 10. 8 23.6 30.1 23. 4 21.9
Soybeans fol | owi ng
Wheat - | espedeza (*) 12.8 31.9 12.0 23.9 32.8 24.9 23.1
Soybeans fol | owi ng
Soybeans 10.3 27.2 12.1 21.8 25.2 22. 4 19.8
LSD: (0.05) 1.0 3.0 NS 1.8 3.0 NS

(*) Lespedeza was included in the rotation beginning in 1988.



Table 2. Effects of Long-term Croppi ng Systens on Soybean Yield in the
Presence of Soybean Cyst Nenmt ode, Col unbus Unit.

Crop Rotation 1985 1987 1989 1991 4-yr avg
N: Sus N Res (N: Sus)
-------------------- bu/A ----e -
Soybeans fol | owi ng
Wheat - double-crop soy 31.9 30.7 27.0 33.4 32.3 30.8
Soybeans fol | owi ng
Grain Sorghum 30.9 31.5 27.5 39.1 35.8 32.3
Soybeans fol | owi ng
Wheat - | espedeza (*) 29.5 33.2 33.4 39.4 38.3 33.9
Soybeans fol | owi ng
Soybeans 27.9 28.2 20.7 30.6 33.2 26.9
LSD: (0.05) 3.2 3.8 4.5 7.1 3.2 ----

(*) Lespedeza was included in the rotation starting in 1988.
Nermat odes were found in the continuous soybean rotation beginning in 1989.
(N: Sus) = nemat ode susceptible and (N Res) = nenatode resistant.
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' SOUTHEAST KANSAS BRANCH STATION
k KANSAS STATE UNIVERSITY

COVPARI SONS OF Tl LLAGE METHODS FOR DOUBLE- CROP SOYBEANS
AND SUBSEQUENT CRCP EFFECTS

Kenneth Kell ey

Sunmary

Conpari sons anong four tillage nethods for double-crop soybeans have
shown that no specific tillage nethod is superior for all years. Plow ng the
wheat stubble under has been better when sumrer rainfall was adequate for crop
growth, but |eaving the stubble residue on the soil surface was better when
rainfall was below nornal. Cops that follow double-crop soybeans (full-
season soybeans and wheat) have not been significantly affected by any of the
doubl e-crop tillage nethods after five conplete crop rotation cycles.

| nt roduction

Producers in southeastern Kansas typically grow doubl e-crop soybeans
after wheat, when soil noisture and tine pernmt. Various tillage nethods are
used, depending partly on the type of equipment that is available. The
pri mary goals of double-cropping are to plant soybeans as quickly as possible
after wheat harvest and produce acceptable grain yields as econonmically as
possi bl e. However, the long-term effects from double-crop tillage nmethods
have not been thoroughly evaluated for shallow, claypan soils.

Experi mental Procedure

Since 1982, four tillage methods have been conmpared for double-crop
soybeans after wheat at the Colunbus Unit. Tillage nmethods are: 1) plow
under stubble, 2) burn stubble and then disc, 3) disc stubble, and 4) chisel -
di sc stubble. The tillage study is alternated each year between two different
sites, so that the double-crop tillage nethods can be conpared yearly when the

crop rotation is [wheat - double-crop soybeans] - followed by full-season
soybeans. All plots are chiseled in the spring foll owi ng doubl e-crop
soybeans. Fertilizer is applied only to the wheat crop.

Results and Di scussi on

Doubl e-crop soybean yields for the 9-yr period are shown in Table 1.
Wien averaged over years, highest yield has occurred where the wheat stubble
was plowed under and |owest yield where the wheat stubble was burned.
However, doubl e-crop yields have fluctated considerably over the period, with
only 3 bu/A separating the high and low tillage nethod when averaged over
years. Wth normal or above rainfall during the sumrer growi ng period,
pl owi ng the residue under has been nore beneficial to doubl e-crop soybean
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growt h; however, when droughty conditions prevailed, higher yield was produced
with the disc tillage method, which |eaves nmore residue on the soil surface.

The subsequent effect of double-crop tillage nmethods on full-season
soybean and wheat yields are shown in Table 2. The previous double-crop
tillage nethod has not significantly affected soybean or wheat yield after a
9-yr period.

Table 1. Long-term Effects of Double-crop Tillage Methods on Soybean
Yield, Colunbus Unit.

Doubl e-crop
Till age 1982 1983 1985 1986 1987 1988 1989 1990 1991 9-yr avg.
---------------------------- PUTA ---ememmieii e e
Pl ow 26.1 25.2 32.9 20.2 18.7 14.6 27.9 20.8 15.5 22. 4
Burn - disc 25.8 24.2 32.1 14.7 9.8 10.5 23.3 18.3 14.9 19.3
Di sc 26.6 23.2 30.3 15.2 12.8 19.2 22.6 15.8 19.4 20. 6
No-till 26.3 20.5 24.7 ---- ---- ---- oo oo o---
Chisel -disc  ---- ---- ---- 15,3 14.4 14.3 22.1 16.3 14.1 ----

LSD: (0. 05) NS 3.6 4.9 1.3 2.8 3.0 1.2 2.0 1.9

No yield data in 1984 because of poor stands and sunmer drought.

Table 2. Long-term Effects of Double-crop Tillage Methods on Subsequent
Ful | -season Soybean and Weat Yield, Colunbus Unit.

Doubl e-crop Ful | - Season Soy Wheat
Tillage (*) 1991 9-yr avg. 1991 9-yr avg.
---------------- PU/A ----cececccnnan-
Pl ow 27.9 25. 4 48. 6 50.1
Burn - Disc 28.5 24.9 46.8 48. 4
Di sc 31.2 24.8 53.7 50.0
Chisel - Disc 31.0 25.4 54.2 49.7
LSD: (0.05) NS NS 3.2 NS

(*) Al double-crop tillage treatnents were chiseled in the spring prior to
planting full-season soybeans, so the tillage method represents only the
doubl e-crop tillage effect from the previous year. After full-season soybean
harvest, all plots were disced prior to planting wheat.
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SOYBEAN HERBI Cl DE RESEARCH

Kennet h Kel | ey

Sunmmary

Vari ous soybean herbicide treatnents and application nmethods were
conpared for weed control. In 1991, preplant and postenergent applications
gave better weed control than preenergent treatnents because of insufficient
rainfall after planting for herbicide activation. Conparisons with reduced
rates of postenergent herbicides applied 10 to 14 days after planting showed
that good to excellent cocklebur control occurred, if a tinely cultivation
followed to control |ater energi ng weeds.

I ntroduction

Soybeans occupy 40% of the crop acreage in southeastern Kansas.
Her bi ci de research studies are conducted to conpare herbicide perfornance and
application nethods for the control of annual broadl eaf and grassy weeds in
soybeans.

Experi nental Procedure

Soybean herbicide trials were conducted at the Col unbus and Parsons
Units in 1991. Soybeans were grown in 30-inch row spacing. Al treatnents
were applied with a tractor-nmounted, conpressed air sprayer, with a spray
vol une of 20 GPA. Herbicides were applied early preplant incorporated,
shal | ow prepl ant incorporated, preenergent, early and | ate postenergent.
Amount of crop injury and weed infestations were determ ned by visual ratings.

Resul ts and Di scussi on

Soybean herbici des, application nmethods, and tining of herbicides were
conpared at the Parsons Unit (Table 1). The objective was to conpare weed
control in the follow ng systens: 1) apply both broadl eaf and grass
her bi ci des together, 2) apply grass herbicide first - then broadl eaf
herbi ci de, and 3) apply broadl eaf herbicide first - then grass herbicide.

Al so, nechanical cultivation versus no cultivation was conmpared across al
treatnents

Weed species consisted primarily of annual grasses (crabgrass and fal
pani cum) and snoot h pi gweed. Best overall weed control was obtained with
early preplant and shalllow preplant incorporated treatnents. Postenergent
treatments were | ess effective because of dry conditions at the tine of
sprayi ng, which prevented herbicide uptake by the energed weeds. Cultivation
i mproved soybean yield where grass and broadl eaf weeds were not controll ed,
but cultivation did not affect soybean yield where herbicides adequately
control | ed weeds.

Soybean herbi ci des and application nmethods were conpared for vel vetl eaf
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control at the Colunmbus Unit (Table 2). Excellent weed control was obtained
wi th both preplant incorporated and postenergent treatnents. |In 1991
preemergent treatments resulted in poor velvetleaf control because rainfal
was insufficient for soil herbicide activation

Her bi ci des and application nethods were conpared for cockl ebur contro
at the Colunmbus Unit (Table 3). In 1991, best cockl ebur control occurred with
postenergent treatnents. Anong postenergent conparisons, full herbicide rates
applied 21 days after planting were slightly nore effective in controlling
cockl eburs than reduced rates (1/2 x) applied 10 days after planting; however,
soybean yields were sinilar for the two application timngs with cultivation
28 days after planting.

Scepter gave better cockl ebur control than Canopy in early preplant
applications, but Canopy was better when applied just ahead of planting. Both
her bi ci des gave poor control when applied preenergent because of insufficient
rainfall for herbicide activation.

Vari ous postenergent soybean herbici des were conpared at full and
reduced (1/2 X) rates for cocklebur control at the Colunbus Unit (Table 4).
Her bi ci des were applied at 14 (reduced) and 21 (full) days after planting.
Al treatnments were cultivated 28 days after planting. Excellent cocklebur
control was obtained with nearly all herbicides and conbinati ons that were
eval uat ed

Results indicate that early postenergent soybean herbicides, applied 10
to 14 days after planting at the 1/2 X and foll owed by mechancial cultivation
are options for the producer wanting to | ower herbicide cost. However, if
weat her conditions prevent early postenergent applications or weeds are under
drought stress at the tinme of spraying, then producers should be prepared to
use full herbicide rates 2 to 3 weeks after planting.

Four postenergent soybean herbici des or conbinati ons were conpared for
norni nggl ory control at the Colunbus Unit (Tables 5 and 6). Three different
times and applications were conpared: 1) full rate applied 21 days after
planting, 2) reduced rate (1/2 X) applied 10 days after planting, and 3)
reduced rate (1/2 X) applied both at 10 and 21 days after planting.
Mechani cal cultivation effects were also evaluated for all treatnents.

A preplant grass herbicide applied across all treatnents gave effective
control of annual grasses and small-seeded broadl eaf weeds. vyl eaf
norni nggl ory was the only weed species to energe followi ng soybean energence.
There was no significant difference in soybean yield for the three application
times. Pursuit and Pinnacle conbinations gave better norningglory control than
Basagran + Bl azer tankm xes, but no significant difference occurred in soybean
yield. Cultivation increased soybean yield an average of 5 bu/A across al
treatments, even when weeds were not conpetitive. Soybeans injury was nore
severe with Pinnacle conbinations, but yield was not affected.
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Tabl e 1.

Conpari son of Soybean Her bi ci des,

Met hod and Ti ne of Application,

and Cultivation on

Soybean Yield and Weed Control, Southeast Ks. Branch Expt. Station - Parsons, 1991.

Pr oduct When Weed Control
Her bi ci de Tr eat nent Cultivation Rat e Appl i ed Yield B-1f G
bu/ A % %
1) Tri-Scept + Command No 2.33 pt + 4 oz EPPI 32.0 100 97
2) Tri-Scept + Command Yes 2.33 pt + 4 oz EPPI 32.0 100 98
3) Treflan + Command + (Scepter) No 1.5 pt + 4 oz + .33 pt EPPI + POST 31.2 87 84
4) Treflan + Command + (Scepter) Yes 1.5 pt + 4 oz + .33 pt EPPI + POST 31.6 95 93
5) Scepter + Command + (Sel ect) No .66 pt + 4 oz + .8 pt EPPI + POST 32.6 100 97
6) Scepter + Command + (Sel ect) Yes .66 pt + 4 oz + .8 pt EPPI + POST 30.0 98 97
7) Lasso + Canopy No 1.5 gt + 6 oz SPPI 31.2 95 87
8) Lasso + Canopy Yes 1.5 gt + 6 oz SPPI 33.3 91 95
9) Lasso + (d assic/Pinnacle) No 2 qt + .25 0z + .25 oz SPPI + POST 32.7 97 83
10) Lasso + (C assic/Pinnacle) Yes 2 qt + .25 0z + .25 oz SPPI + POST 33.1 94 91
11) Canopy + (Assure) No 6 oz + 1 pt SPPI + POST 34.4 94 89
12) Canopy + (Assure) Yes 6 oz + 1 pt SPPI + POST 31.2 94 93
13) Turbo + Scepter No 1 qt + .33 pt PRE 30.3 95 86
14) Turbo + Scepter Yes 1 qt + .33 pt PRE 32.1 100 94
15) Dual + (Cobra) No 1 gt +.8 pt PRE + POST 32.3 88 79
16) Dual + (Cobra) Yes 1 gt +.8 pt PRE + POST 30.3 87 87
17) Sencor + Scepter + (Fusil ade) No 33 1b + .25 pt + 1 pt PRE + POST 33.6 81 82
18) Sencor + Scepter + (Fusil ade) Yes 33 1b + .25 pt + 1 pt PRE + POST 33.2 88 88
19) Poast+ + Basagran + Bl azer No 1.5 pt +1 pt + 1 pt POST 25.0 77 33
20) Poast+ + Basagran + Bl azer Yes 1.5 pt +1 pt + 1 pt POST 31.1 91 83
21) Poast+ + (Basagran/Bl azer) No 1 pt +1pt +1 pt PCST + POST 29.5 60 48
22) Poast+ + (Basagran/ Bl azer) Yes 1 pt +1pt +1 pt PCST + POST 28.4 65 88
23) Basagran/ Bl azer + (Poast+) No 1 pt +1pt +1 pt PCST + POST 24.2 40 43
24) Basagran/ Bl azer + (Poast+) Yes 1 pt +1pt +1 pt PCST + POST 31.8 73 83
25) Control (No Herbicide) 22.6 0 0
26) Weed Free 33.5 96 88
LSD: (0.05) 4.9 17 16
CV. (9 9.7 12 12

BL = Broadl eaf species, predom nantly snooth pigweed.

GR = Grassy species, predom nantly |arge crabgrass.



Table 2. Comparison of Soybean Herbicides and Time and Method of Application on Yield and
Velvetleaf Control, Southeast Ks. Branch Expt. Station - Columbus Field, 1991.

Herbicide Treatment Product Rate Application Yield Vele
bu/A %
1) Treflan + Canopy 1.5 pt + 6 oz PPI 27.2 97
2) Pursuit (+) 2.5 pt PPI 25.5 100
3) Squadron + Command 3 pt + 4 oz PPI 28.8 95
4) Salute + Command 3 pt + 4 oz PPI 27.0 92
5) Freedom + Scepter + Command 2.5 gt + 0.33 pt + 4 oz Shal. PPI 27.8 93
6) Lasso + Canopy 1.5 gt + 6 oz Shal. PPI 27.6 95
7) Lasso + Pursuit 1.5 gt + 4 oz Shal. PPI 26.1 91
8) Turbo + Scepter 1 gt + 0.33 pt PRE 23.3 37
9) Lasso + Canopy 1.5 gt + 6 oz PRE 20.7 35
10) Dual + Pursuit 1.5 pt + 4 oz PRE 24.4 33
11) Commence + Basagran l gt +1 pt PPI + Post 26.0 100
12) Prowl + Pursuit 1.5 pt + 4 oz PPI + Post 27.9 99
13) Treflan + Basagran + Cobra 1.5 pt + 1 pt + 0.5 pt PPI + Post 28.5 99
14) Treflan + Classic + Pinnacle 1.5 pt + 0.25 oz + 0.25 oz PPI + Post 26.9 92
15) Cultivation only ———— ———— 25.9 62
16) Control (No herbicide) ——— ——— 16.4 (o}
LSD: (0.05) 3.2 12
C.V. (%) 7.6 9

CI = Crop injury rating ( 1 = no injury, 5 = all plants dead).
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Table 3.

Comparison of Soybean Herbicides and Time and Method of Application on Soybean
Yield and Cocklebur Control, Southeast Ks. Branch Expt. Station - Columbus, 1991.

Herbicide Treatment Product Rate When Applied Yield Coc Cl
bu/A %

1) Prowl + Canopy .5 pt + 6 oz Early PPI 23.5 43 1.2
2) Prowl + Scepter 1.5 pt + 0.66 pt Early PPI 30.9 77 1.4
3) Lasso + Canopy .5 gt + 6 oz Shal. PPI 29.3 68 1.3
4) Lasso + Scepter 1.5 gt + 0.66 pt Shal. PPI 25.4 47 1.4
5) Dual + Canopy 1.5 pt + 6 oz PRE 25.5 50 1.2
6) Dual + Scepter 1.5 pt + 0.66 pt PRE 24.0 27 1.2
7) Treflan + Basagran 1.5 pt + 0.5 pt PPI + E.Post 30.7 77 1.2
8) Treflan + Basagran 1.5 pt + 1.0 pt PPI + Post 31.9 87 1.5
9) Treflan + Basagran + Cobra 1.5 pt + 0.5 pt + 0.33 pt PPI + E.Post 31.3 85 1.4
10) Treflan + Basagran + Cobra 1.5 pt + 1.0 pt + 0.66 pt PPI + Post 31.3 98 2.5
11) Treflan + Classic 1.5 pt + 0.25 oz PPI + E.Post 31.2 82 1.3
12) Treflan + Classic 1.5 pt + 0.5 oz PPI + Post 36.5 98 1.5
13) Prowl + Pursuit 1.5 pt + 2 oz PPI + E.Post 33.7 83 1.4
14) Prowl + Pursuit 1.5 pt + 4 oz PPI + Post 31.3 99 1.4
15) Prowl + Scepter 1.5 pt + 0.166 pt PPI + E.Post 33.0 80 1.2
16) Prowl + Scepter 1.5 pt + 0.33 pt PPI + Post 32.2 95 1.4
17) Control —_—— —-_—— 16.0 o 1.0
18) Cultivation only -—— ——— 19.5 37 1.0
19) Hand weeded ———— ——— 29.9 100 1.0

LSD: (0.05) —— ——— 5.8 12 0.2

C.V. (%) —_—— ———— 12.2 10 1.0

for control treatment.

All treatments cultivated 28 days after planting, except
Crop injury rating: 1 = no injury, 5 = all plants dead.
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Table 4. Conparison of Postenergent Soybean Herbicides Applied at Full and Reduced Rates,

Sout heast Ks. Branch Experinment Station, Colunmbus Field - 1991

Weed Contr ol Crop
Her bi ci de Tr eat nent DAP Product Rate Yield Coc My I njury
bu/ A % %

1) G assic 14 0. 25 oz 37.8 90 68 1.2
2) G assic 21 0.50 oz 36.6 97 73 1.6
3) Scepter + Bl azer 14 0.166 pt + 0.5 pt 38.5 93 78 1.3
4) Scepter + Bl azer 21 0.33 pt + 1.0 pt 37.3 90 33 2.0
5) Basagran + Scepter 14 0.5 pt + 0.166 pt 36.7 92 50 1.3
6) Basagran + Scepter 21 1.0 pt + 0.33 pt 35.5 94 27 2.3
7) Pur sui t 14 2 oz 36.6 91 88 1.4
8) Pur sui t 21 4 oz 38.6 96 87 1.6
9) Classic + Cobra 14 0.125 oz + 6 oz 38.1 87 58 1.3
10) dassic + Cobra 21 0.25 oz + 12 oz 38.0 78 65 2.2
11) dassic + Bl azer 14 0.125 oz + 0.5 pt 34.2 65 50 1.2
12) dassic + Blazer 21 0.25 oz + 1.0 pt 34.7 57 35 2.0
13) dassic + Pinnacle 14 0.125 oz + 0.125 oz 37.1 88 67 1.3
14) dassic + Pinnacle 21 0.25 oz + 0.25 oz 35.1 95 73 3.0
15) Scepter + Cobra 14 0.166 pt + 3 oz 35.2 95 58 1.2
16) Scepter + Cobra 21 0.33 pt + 6 oz 37.1 93 48 2.3
17) Basagran + Bl azer 14 0.5 pt + 0.5 pt 32.6 73 43 1.3
18) Basagran + Bl azer 21 1.0 pt + 1.0 pt 35.5 88 23 2.1
19) Pursuit + Cobra 14 2 0z + 3 0z 36.0 95 65 1.5
20) Pursuit + Cobra 21 4 0z + 6 oz 36.5 95 53 2.5
21) dCassic + Cobra 14 0.25 oz + 3 oz 35.7 90 48 1.2
22) Cassic + Cobra 21 0.5 0z + 6 0z 37.2 90 48 2.5
23) Basagran + Cobra 14 0.5 pt + 3 oz 36.9 88 23 1.3
24) Basagran + Cobra 21 1.0 pt + 6 oz 38.0 95 63 2.5
25) Control e 20.7 0 0 1.0
LSD: (0.05) 4.7 12 29 0.2

Al treatnments were cultivated 28 days after planting.

Prow applied prepl ant

Crop injury rating:
DAP = days after
Weed speci es:

1
pl anti ng.
COC = common cockl ebur,

no injury,

i ncorporated to all treatnments.
= all plants dead.

Mz = ivyl eaf norningglory.



Table 5. Conparison of Postenergent Soybean Herbicides and Tine and Rate of Application on Yield
and Morningglory Control, Southeast Ks. Branch Expt. Station, Colunbus Field, 1991.

Her bi ci de Treat nent Pr oduct Rat e Ti me Cul t. Yield MG a
day bu/ A %
1) Basagran + Bl azer 1 pt +1 pt Ful | 21 No 32.8 47 1.8
2) Basagran + Bl azer 1 pt +1 pt Ful | 21 Yes 34.8 50 1.8
3) Basagran + Bl azer 0.5 pt + 0.5 pt Reduced 10 No 31.4 30 1.3
4) Basagran + Bl azer 0.5 pt + 0.5 pt Reduced 10 Yes 37.3 17 1.2
5) Basagran + Bl azer 0.5 pt + 0.5 pt Split 10 + 21 No 30.0 42 1.8
6) Basagran + Bl azer 0.5 pt + 0.5 pt Split 10 + 21 Yes 39.0 40 1.8
7) Classic + Pinnacle 0.25 oz + 0.25 oz Ful | 21 No 36.5 57 3.3
8) Classic + Pinnacle 0.25 oz + 0.25 oz Ful | 21 Yes 37.7 65 3.5
9) Classic + Pinnacle 0.125 oz + 0.125 oz Reduced 10 No 29.7 47 1.4
10) dassic + Pinnacle 0.125 oz + 0.125 oz Reduced 10 Yes 34.0 35 1.4
11) dassic + Pinnacle 0.125 oz + 0.125 oz Split 10 + 21 No 33.2 63 2.7
12) dassic + Pinnacle 0.125 oz + 0.125 oz Split 10 + 21 Yes 35.5 68 3.0
13) Scepter + Pinnacle 0.33 pt + 0.25 oz Ful | 21 No 32.4 57 3.0
14) Scepter + Pinnacle 0.33 pt + 0.25 oz Ful | 21 Yes 36.9 50 3.3
15) Scepter + Pinnacle 0.166 pt + 0.125 oz Reduced 10 No 30.9 20 1.4
16) Scepter + Pinnacle 0.166 pt + 0.125 oz Reduced 10 Yes 37.7 27 1.3
17) Scepter + Pinnacle 0.166 pt + 0.125 oz Split 10 + 21 No 33.2 60 2.7
18) Scepter + Pinnacle 0.166 pt + 0.125 oz Split 10 + 21 Yes 35.9 58 3.0
19) Pursuit 4 oz Ful | 21 No 33.5 53 1.4
20) Pursuit 4 oz Ful | 21 Yes 38.8 55 1.5
21) Pursuit 2 oz Reduced 10 No 34.3 55 1.3
22) Pursuit 2 oz Reduced 10 Yes 40.1 52 1.3
23) Pursuit 2 oz Split 10 + 21 No 33.7 57 1.4
24) Pursuit 2 oz Split 10 + 21 Yes 36.9 75 1.5
25) Control 27.7 0 1.0
26) Weed Free 37.4 100 .0
LSD: (0.05) 6.3 18 0.3

Prow applied preplant incorporated to all treatnents.
Maj or weed pressure was ivyl eaf norningglory.



Table 6. Summary of Effects of Soybeans Herbicides, Applications, and
Cultivation on Yield, Crop Injury, and Morningglory Control.

Fact or Yield MG Crop Inury

bu/ A %
Mean Val ues:

Her bi ci de Tr eat nent

Basagran + Bl azer 34.2 38 1.6
Classic + Pinnacle 34.4 56 2.6
Scepter + Pinnacle 34.5 45 2.4
Pur sui t 36.2 58 1.4
LSD: (0.05) NS 7 0.1
Her bi ci de Application
Full rate at 21 days 35.4 54 2.5
Reduced rate at 10 days 34.4 35 1.3
Split rate at 10 & 21 days 34.7 60 2.2
LSD: (0.05) NS 6 0.1
Cultivation
No 32.6 49 2.0
Yes 37.0 49 2.1
LSD: (0.05) 1.9 NS NS
E-test significance
Her bi ci de NS * ok * * ok *
Application NS il il
Cultivation * ok * NS NS
Herb. x Applic. NS * * ok *
Herb. x Cultiv. NS NS NS
Applic. x Cultiv. NS NS NS
Herb. x Applic. x Cultiv. NS NS NS
CV. (9 11 22 10
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' SOUTHEAST KANSAS BRANCH STATION
k KANSAS STATE UNIVERSITY

NIIE

ANNUAL WEATHER SUMVARY FOR PARSONS - 1991

Mary Knapp®

1991 DATA

JAN FEB _MAR APR MAY JUN JUL AUG _SEP OCT NOV _DEC YEAR

AVG. MAX 36.5 56.1 61.8 69.3 79.7 86.3 92.9 92.4 79.8 72.6 50.0 48.7 68.8
AVG. MIN 19.7 26.6 36.1 46.6 59.0 67.0 68.4 65.8 57.0 44.8 31.7 31.2 46.2

MEAN 28.1 41.4 49.0 57.9 69.9 76.7 80.6 79.1 68.4 58.7 40.9 39.9 57.5
PRECIP 1.49 .07 1.08 5.77 3.72 2.14 3.92 2.2 3.74 1.99 4.51 3.48 34.11
SNOW 3 0 o 0 0 0 0 0 0 0 0 0 3
HEAT DD 145 661 503 224 43 0 0 0 0 233 725 778 3310
COOL DD 0 o 6 12 194 351 486 437 214 37 0 0 1735
RAIN DAYS 8 2 4 12 15 6 6 7 9 8 7 7 91
MIN <= 10 5 0 0 0 0 0 0 0 0 0 0 0 5
MAX >= 90 0 0o 0 0 1 10 24 21 5 0o 0 0 61
MIN <= 32 30 21 11 0 0 0 0 0 0 3 16 18 99

NORMAL VALUES (1951 - 1980 Average)

JAN FEB MAR APR _MAY JUN JUL AUG SEP OCT NOV DEC YEAR

AVG. MAX 42.8 49.3 58.6 70.8 78.8 87.2 93.1 92.2 84.0 73.6 57.9 47.3 69.6
AVG. MIN 22.6 27.6 35.5 47.2 56.5 64.9 69.5 67.6 60.3 49.0 36.8 27.8 47.1

MEAN 32.7 38.5 47.1 59.0 67.7 76.1 81.3 79.9 72.1 61.3 47.4 37.6 58.4
PRECIP 1.22 1.34 2.98 3.72 5.18 4.80 3.65 3.43 4.53 3.47 2.54 1.65 38.51
SNOW 2 3 1.5 0 0 0 0 0 0 0 2 0 8.5
HEAT DD 1001 742 565 209 59 6 0 0 24 173 528 849 4156
COOL DD 0 0 10 29 143 339 505 462 237 58 0 O 1783

1991 DEPARTURE FROM NORMALS

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV _DEC YEAR

AVG. MAX -6.3 6.8 3.2 ~1.5 .9 ~-.9 =-.2 .2 ~4.2 -1.0 -7.9 1.4 -.8
AVG. MIN -3.0 -1.0 .6 -.6 2.5 2.1 -1.2 -1.8 -3.3 -4.2 -5.1 3.4 -~1.0
MEAN -4.6 2.9 1.9 -1.1 2.2 .6 -.7 ~-.8 -3.7 -2.6 -6.6 2.3 -.9
PRECIP .27 -1.3 -1.9 2.05 ~1.5 -2.7 .27 -1.2 -.79 -1.5 1.97 1.83 -4.4
SNOW 1 -3 -1.5 0 0 0 o 0 0 0 -2 0 -5.5
HEAT DD, -857 -81 -63. 15 -16 -6 0 0 -24 59.5 197. -71 -846
COOL DD 0 0 -4.5 -17 50.5 11.5 -20. =25 -24. =21 0 0 -48.5

* Daily values are computed from mean temperatures. Each degree that a day’s mean temperature is below (or
above) 65 °F is counted as one heating (or cooling) degree day.

1 Assistant Specialist, Weather Data Library, KSU.
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FMC Corp., Philadelphia, PA

Garst Seed Co., Coon Rapids, IA

Great Plains Research, Apex, NC

Green Seed Co., Springfield, MO
Harvest Brands, Inc., Pittsburg, KS
Joe Harris, Erie, KS

James Hefley, Baxter Springs, KS

NC+ Hybrids, Lincoln, NE

Parsons Livestock Market, Parsons, KS
Pfizer, Inc., Lee's Sumiit, MO
Pioneer Hi-Bred International,
Pitman-Moore, Terre Haute, IN
Richard Porter, Reading, KS
Potash-Phosphate Institute, Atlanta, GA

R & F Farm Supply, Erie, KS
Rhone-Poulenc, Inc., Monmouth Junction, NJ
Dee Shaffer, Columbus, KS

Syntex Agribusiness, Inc., Des Moines, IA
Terra International, Inc., Charrpaign, IL
The Sulphur Institute, Uashington, D.C.
U-L Research, Inc., Highland, MD

Johnston, IA

NOTE
Trade names are used to identify products. No endorsements are intended, nor
is any criticisminplied ofsimlar products not mentioned.
Contribution No. 92-517-S from the Kansas Agricultural Experinent Station.
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