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PERFORVANCE OF STEERS OFFERED SUPPLEMENTS CONTAI NI NG DI FFERENT LEVELS OF CORN
GLUTEN MEAL WHI LE CONSUM NG AMMONI ATED WHEAT STRAW

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

Sunmmar y

Si xty crossbred steers having Linobusin sires were of fered amoni at ed wheat
straw ad |ibitumand 20% crude protein supplenents at a | evel of 4 |b/head/day
whi |l e grazing dormant tall fescue pastures in the winter. The supplenents were
formulated to provide either 0, 25, 50, or 70% of the supplenental crude protein
fromcorn gluten neal (CGW). Ending weight and gain were affected (P<.10) by
suppl enental treatnment. Both linear (P<.05) and quadratic effects (P<.10)
descri bed the gain response of steers offered increasing | evels of CGM
Regr essi on anal ysis produced an equation indicating that naxi mum gain woul d have
been achi eved with 20.7% of the supplenental protein supplied by CGM

| ntroduction

Nuner ous studi es have eval uated the use of protein sources such as corn
gluten neal, feather neal, blood neal, fish neal, distillers grains, etc. These
are classified as runmen by-pass protein sources because a |large portion of their
protein escapes degradation in the runen. Performance of cattle is generally
i mproved when these proteins are offered in conbination with either non-protein
nitrogen or runen degradable protein. These situations pronote adequate runen
activity and also provide dietary protein to the animal's snall intestine.

However, nmore information is needed to determine the specific situations in which
runen by-pass proteins would benefit performance and at what |evels they should be
supplied. This experinment was conducted to eval uate performance of steers grazing
wi nter fescue pastures with ad |ibitum access to ammoni ated wheat straw and

of fered 20% crude protein (CP) supplenents with increasing proportions of the
protein supplied by corn gluten neal

Experi nental Procedure

Si xty Linmousin crossbred steers were randonly allotted by weight into four
replicates of eight head and four replicates of seven head. The replicates were
then randomy allotted to receive one of the four supplenents shown in Table 1.
The replicates were allotted to one of eight tall fescue - |adino clover pastures
begi nning on January 5, 1989. The pastures had previously been grazed unti
Novenmber and had |imted forage availability. Ammoni ated wheat straw was provided
ad-libitumto each pasture replicate. Al steers were offered 2 Ib./head daily of
a 20% crude protein supplenent until February 7. Then the steers in each
replicate were offered their respective supplenent at a level of 4 |b./head daily
until the term nation of the study on March 22

The suppl ements were formulated to contain 20% CP and were bal anced for
crude protein, energy, calcium phosphorus, and vitanmins A D, and E. Either O,
25, 50, or 70% of the supplenental protein was present as corn gluten neal.

Corn gluten neal was donated by Farnmland Industries, Kansas City, KS
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Li near regression was used to regress CGM | evel on daily gain. The

resulting regression equation was used to determ ne the level of corn gluten neal
that would give a maxi numrate of gain.

Resul ts

Steers offered ration CGwt 25 (25% of the supplenmental protein from CGVY
tended to be heavier than those offered the other rations. Both a |linear (P<.05)
and quadratic (P<.10) trend were observed for total and daily gain. The equation

ADG = .2121 + .00706(CGV) - .000175(CGW ?2

Wher e
ADG
CGMV

average daily gain

% of suppl enental protein provided by corn gluten
neal

best described the response of cattle to increasing levels of CGM A | evel of

20. 7% of the supplenental protein provided by CGM was cal cul ated to provide
maxi mum gai n

In this study, providing greater than 25% of the supplenental protein from
CGM resulted in decreased performance. However, providing 25 % of the
suppl enental protein from CGM tended to i nprove performance conpared with the
control diet. Therefore, providing a portion of the supplenental protein from
runen by-pass sources nmay enhance perfornance. However, caution should be used,
because excess runen by-pass protein nay be detrinmental to aninmal perfornmance.



Table 1. Conposition of Supplenents Ofered to Stocker Steers Consum ng
W nter Fescue Pasture and Amopni ated Wheat Straw.

Rati on
| ngr edi ent CGV 0 CGut 25 CGut 50 CGut 70
----------------- [ b/ ton N
Ground grain sorghum 1273 1359 1451 1475
Cotton seed neal 678 421 157 -
Corn gluten neal - 167 333 464
Ground |imestone 32 28 26 22
Di cal ci um phosphat e 10 18 26 32
Vit A D E prem x 7 7 7 7

Table 2. Performance and Consunpti on of Ammoni ated Wieat Straw by Stocker
Steers O fered Suppl enents Containing Increasing Levels of Corn G uten Mal.

Rati on

[tem CGV 0 CGut 25 CGut 50 CGut 70

----------------- Pounds
Initial w. 698 698 698 697
Final wt. 714 721 705 687
Total gai n® 16 23 7 -10
Dai |y gain® .21 .30 .10 -.14
Daily Straw Consunption 4.6 5.0 6.9 4.6

aLi near effect (P<.05).

PQuadratic effect (P<.10).



PERFORMANCE OF COW CALF PAI RS OFFERED FEATHER MEAL?

Kenneth P. Coffey

Sunmar y

Thirty-one fall-calving cow calf pairs, and 12 repl acenent heifers were
of fered 5 | b/day of 20% crude protein suppl enents containing either soybean neal
(SBM or feather neal (FM for 65 days. The FM suppl enent contained 4.8% f eat her
neal and was formnul ated to provide 20% of the supplenental protein fromFM No
significant differences were detected in cow, calf, or heifer perfornmance between
suppl enent groups. Therefore, although this study involved a snall nunber of
cows, it appears that feather neal may be used as a protein supplenent in limted
anounts without reducing ani mal performance. Considering the | ow cost per unit of
protein of feather neal, this feed source offers the potential to reduce
suppl enent costs.

| ntroduction

Feather nmeal is a high-protein by-product of the poultry processing industry
made by processing feathers with high pressure and steam Feather neal has
approxi mately 85% crude protein and readily escapes degradation in the runen.
Protein sources that escape runen degradati on have been shown to inprove cattle
performance, if properly fed. Therefore, this study was conducted to eval uate
feather neal in a supplenment for cow calf pairs and replacenent heifers.

Experi nental Procedure

Thirty-one crossbred fall-calving cows with cal ves and 12 crossbred
repl acenent heifers were allotted randomy into two groups. Each group was pl aced
on a separate 15-acre tall fescue pasture and received ad |ibitum access to
fescue-bronmegrass m xed hay. Cows and heifers were offered 5 | b/ head/ day of a
suppl enent contai ning either soybean neal (SBM or feather nmeal (FM for 65 days
begi nning on January 20 (Table 1). The supplenents were fornulated to provide
equal quantities of supplenental protein and energy. The FM suppl enent was
formul ated to provide 20% of the supplenental protein fromfeather neal. Response
to supplenmental protein from another runmen by-pass protein source (corn gluten
neal ) was optimal when it provided at 20% of the supplenental protein. Urea was
used to provide 10% of the supplenmental protein to ensure that runen function was
not reduced by inadequate runmen degradabl e protein.

Resul ts

Because of the | ow cost per unit of protein, the FM suppl enment cost
$11.52/ton less than the SBM supplenent. No significant differences were detected
bet ween the SBM and FM suppl ements. However, variability within a supplenmenta
group was high for all paraneters because of variation in breeding and age within
a group. However, there was a tendency for FM cows to gain nore wei ght than SBM
cows, whereas their calves gained 7.8% I ess weight than SBM cal ves. There was
al so a tendency for calves from FM suppl enented cows to consunme nore creep feed.

’Feat her meal was donated by Sinmons Industries, Southwest City, MO
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Theref ore, considering suppl enent cost differences and mni mal performance
di fferences between suppl enents, feather nmeal may have a place in cattle rations.
As with any other runen by-pass protein source (blood neal, corn gluten neal,
etc.), proper feeding is inportant. Feather neal is very unpal atable. Steers
have been known to refuse a supplenment with as little as 5% f eat her neal
Therefore, it is advisable to gradually increase the concentration of feather neal
to the desired level in the supplement. Also, one should always be careful not to
feed too high a level of feather neal. |If this is done, too nuch protein escapes
the runmen, reducing runmen efficiency at digesting fiber and thereby reducing
per f or mance.

Table 1. Conposition of Feather Meal (FM and Soybean Meal (SBM Suppl enments
Ofered to Cows.

I ngredi ent SBM FM
________ % .
Ground grain sorghum 71.6 81.8
Soybean neal (44% 27.6 12.0
Feat her neal - 4.8
Urea - .6
Vitamin A D E . 8 .8
Suppl enent cost, $/ton $117. 32 $105. 80




Table 2. Performance by Cows, Calves, and Replacenent Heifers Ofered 5 | b/ day
of Suppl enents Contai ni ng Feat her Meal (FM or Soybean Meal (SBM.

[tem SBM FM SE?

Cows®
Init. w., Ib. 1162 1184 46. 8
Final wt., Ib. 1208 1236 43.0
Total gain, Ib. 46 52 17.9
Daily gain, |b. .71 . 80 275
Dai |y suppl enent cost, c/day 29.3 26.5

Cal ves®
Init. w., Ib. 271 273 13.6
Final wt., Ib. 432 423 20.5
Total gain, Ib. 161 149 10.0
Daily gain, |b. 2.47 2.30 154
Daily creep feed cons., |b. 5.5 6.4

Repl acenent hei fers®
Init. w., Ib. 898 919 30.4
Final wt., Ib. 967 980 29.5
Total gain, Ib. 68 61 6.7
Daily gain, |b. 1.05 .93 . 103

a8Pool ed standard error of the nean val ue for each vari abl e.
®No significant differences were detected (P<.10).



PERFORVANCE BY STOCKER STEERS GRAZI NG W NTER FESCUE AND OFFERED
SUPPLEMENTS CONTAI NI NG FEATHER MEAL W TH DI FFERENT LEVELS OF UREA!

Kenneth P. Coffey and Joseph L. Myer

Sunmmar y

Forty crossbred steers were of fered 20% crude protein suppl enents contai ning
4.8% feather neal with either 0, .7, or 1.4%urea while grazing dormant w nter
fescue pastures with ad libitumhay. Performance was sinilar across urea |levels
but tended to decline with 1.4% urea. Therefore, in rations containing feather
neal , urea may be included at |ow |l evels without reduci ng ani mal performance.

| ntroduction

Feather nmeal is a by-product of the poultry processing industry and contains
approxi mately 85% crude protein, of which a high percentage by-passes runen
degradation. Protein sources that escape runen degradati on have been shown to
i nprove ani mal performance but nust be properly fed to prevent reduction in runmen
efficiency by a deficiency of runen degradable protein. Urea is a readily
avai | abl e crude protein source but also nust be used at limted |evels to naximze
protein efficiency. Fromthe standpoint of protein efficiency of the animal, one
shoul d be able to use a conbination of urea and by-pass protein. However, the
relative proportions should be established. This experinment was conducted to
determne the optimal |evel of urea that could be fed with a suppl enent contai ni ng
f eat her neal .

Experi nental Procedure

Forty Simmental crossbred steers were weighed full on 2 consecutive days,
then randomy allotted by weight into eight replicates of five head each. The
replicates were then randomy allotted to one of eight tall fescue pastures on
February 1 and offered ad libitumaccess to a second-cutting hay consisting of
snooth bronmegrass and tall fescue. Each pasture group was offered one of three
suppl enents containing 4.8% feather neal. Two replicates received suppl ements
containing no urea (U-0), whereas three replicates each received suppl ements
containing either .7 (U-.7) or 1.4% (U 1.4) urea (Table 1). Comercial mnera
bl ocks were provided free-choice. The steers were weighed full on March 15 and 16
to term nate the study. Perfornance and hay consunption were neasur ed.

Resul ts

No di fferences were detected in the performance of steers consum ng
suppl enents containing different |levels of urea (Table 2). However, there was a
tendency for performance to decline with U-1.4. Therefore, it appears that
limted amounts of urea may be used with suppl enents containing feather neal to
reduce ration costs wthout depressing perfornmance

Appreciation is expressed to the follow ng: Sinmons Industries, Southwest
City, MO for donation of feather neal; Steve Cark for providing cattle for the
experi ment.



Table 1. Conposition of Suppl enents Containing Feather Meal and Different

Level s of Urea.

Item U0 U.7 U1.4
__________ % e e - - -
Grai n sorghum 78. 27 83. 33 88. 33
Soybean neal 16. 68 10. 92 5.22
Feat her neal 4.70 4.70 4.70
Urea - .70 1.40
Vit A D E prem x .35 .35 .35
Suppl enent cost, $/ton 109. 61 103. 68 97.77

Table 2. Perfornmance by Steers O fered Suppl enents Contai ning Feat her Meal
Wth Different Levels of Urea.

[tem U0 U.7 U1l.4

No. head 10 15 15

Init. w., Ib. 628 625 625

Final wt., Ib.? 706 698 692

Total gain, Ib.? 71 73 67
Daily gain, Ib.? 1.65 1.71 1.55

%ne calf on the U0 suppl ement died.
head.

Ther ef or e,

t he neans shown are for

ni ne



EFFECT OF | MPLANT, COPPER BOLUS, AND SUMMER ROTATI ON TO BERMUDAGRASS
ON PASTURE AND SUBSEQUENT FEEDLOT PERFORMANCE OF STEERS GRAZI NG
H GH ENDOPHYTE TALL FESCUE | NTERSEEDED W TH LADI NO CLOVER

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

Sunmmar y

Fifty-nine crossbred steers were used in the second year of a study to
eval uate the effect of different managenent practices on pasture and subsequent
feedl ot performance by stocker steers grazing high-endophyte tall fescue
i nterseeded with | adino clover. Managenent practices evaluated were the effect of
implanting with Synovex-S, orally admnistering a bolus containing copper oxide
needl es, and sunmer rotation to bernudagrass. Steers rotated to bernudagrass
tended to have |l ower (P>.10) ending pasture and feedl ot weights and pasture gain.
Rot ated steers had | ower (P<.05) hot carcass wei ghts and dressing percentages than
continuously grazed cattle. |Inplanted cattle produced nore (P<.01) gain per
ani mal and per acre during the pasture phase but tended (P<.10) to gain |ess
during the feedl ot phase than non-inplanted steers. Cattle receiving boluses with
copper oxide needles were simlar in all respects to cattle not receiving bol uses.
Responses in the second year of this experinment were simlar in many respects to
those in the first year. Inplanted steers showed inproved pasture gains but
reduced feedl ot gains such that overall performance was not different. Rotation
of cattle to bernudagrass again tended to reduce ani nal perfornmance, but some of
the reduction was conpensated for in the feedl ot phase. Therefore inplanting
cattle grazing tall fescue - |adino clover pastures should provide substanti al
i nprovenents in gain during the pasture phase. The effects on subsequent feedl ot
performance nay be negative, however.

| ntroduction

Performance of cattle grazing tall fescue containing the endophytic fungus,
Acr enoni um coenophi alum has typically been suboptimal. Mny treatnents and
managenent practices have been and are currently being tested to minimze the
ef fects of A. coenophialumon cattle. 1In the present experinent, Synovex inplant,
copper oxide needles, and grazing fescue-ladino clover pastures in the spring and
fall and bernuda in the sunmer were evaluated as treatnments to help mnimze

performance reducti ons caused by the endophyte.

Experi nental Procedure

Fifty-nine Linousin crossbred steers were used in an experinent to conpare
continuous grazing (CG of tall fescue-ladino clover pastures vs. rotation of the
cattle fromfescue - |ladino pastures in the spring and fall to bernudagrass in the
sumer (RG; inmplant with Synovex-S (1) vs. no inplant (NI); and bolus with copper
oxi de needles (CO vs. no copper (NCO. Approximately 70% of the fescue plants
were infected with A coenophialum Steers were deworned with | evam sol e
phosphat e and given Term nator@ear tags to control face flies. Continuously
grazed cattle were divided into five replicates of five head each, and each

Appreciation is expressed to the follow ng: Syntex Animal Health, Inc.
West Des Moines, |A for inplants and partial financial support; Cooper's Aninal
Heal th, Kansas City, MO for providing copper boluses; Prince Agri Products,
Quincy, IL for providing trace m neral package; Pitman-More, Inc., Mindelein, IL
for providing dical ciumphosphate; Steve Cark for use of experinmental cattle.
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replicate was then placed on a specific 5-acre pasture for a 186-day grazing
peri od beginning on May 5. The remaining cattle were divided into one replicate
of 12 head and two replicates of 11 head, with each replicate assigned to a 5-acre
pasture. Wthin each nanagenent, half of the steers received | and wthin each
managenent by inplant conbination, half of the steers received 20 g of copper

oxi de needles in a polyethylene capsule. On June 16, RG cattle were noved such
that each replicate was assigned to one 5-acre bernudagrass pasture unti
Septenber 17. At that tinme, the steers originally receiving an inplant were
reinplanted. Rotated cattle were returned to the fescue - |adino pastures on
Sept enber 17 and grazed those pastures until Novenber 7. Al steers had ad
libitumaccess to water and m neral suppl enent throughout the experinent.

On Novenber 7, all cattle were dewormed with fenbendazole, inplanted with
Synovex- S, vacci nated agai nst clostridial infection, and then transported to the
SEKES feedlot facility at Mound Valley. Steers were fed a sil age-based ration
with |evels of grain sorghumincreased until a final ration of 80% ground grain
sorghum 15% corn silage, and 5% protein supplenment on a dry natter basis was
achieved. The steers were fed the finishing ration for 121 days, then
sl aught ered, and carcass data were coll ected

Resul ts

Rotation of the cattle to bernudagrass tended to reduce (P<.10) ending
pasture wei ght and per aninmal gain by 45 |Ib (Table 1). Gin/acre also tended
(P>.10) to be lower with RG Inplanted cattle gained 18.3% nore (P<.01) wei ght
per aninmal, had 19.1% nore gain/acre, and were 27 I b. heavier (P<.10) at the end
of the pasture phase than NI. Adm nistering boluses with copper oxide needl es had
no ef fect on pasture perfornmance

During the feedl ot phase (Table 2), RG and CG cattle gained sinlarly
(P>.10), resulting in CG steers weighing 40 | b nore (P<.10) at the end of the
feedl ot phase. Non-inplanted steers gained 26 Ib. nore than | during the
finishing phase, so that final weights of | and NI were simlar (Table 2).

Conti nuously grazed cattle produced heavier (P<.10) carcasses w th higher
dressing % than RG but other carcass characteristics were simlar (Table 3).
Nei t her i nplant nor copper bolus affected carcass characteristics.

Cattle rotated to bernudagrass during the sumrer nunerically consurmed nore
feed per day and nore efficiently converted feed to gain but the differences were
not statistically significant (Table 4).

These data indicate that renoving the cattle fromfescue - |adino pastures
during the sumer nonths and grazing them on bernudagrass did not help ani nal
performance but actually hindered individual animal gains. |nprovenents in

performance from Synovex were greater than nornmally expected. However, simlar

i mprovenents in performance of cattle grazing high endophyte tall fescue have been
shown with other inplants. In both years of the present experinment, feedl ot
performance was affected by pasture performance. Treatnents that inproved pasture
performance reduced feedl ot performance, and treatnents that reduced pasture
performance tended to inprove feedl ot perfornmance
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Table 1. The Effect of Inplant, Copper Oxi de Needl es, and Sunmer Rotation to
Ber nudagrass on Steer Grazing Performance.

Managenent | mpl ant Copper Oxi de
Item CG RG I NI CcO NCO
No. Steers 25 34 30 29 29 30
Initial w., IDb. 755 755 753 756 756 754
End pasture wt., Ib. 961 916 952 925 945 932
Gain, |b. 207 162 2002 169° 190 179
Gai n/ acre, |b. 207 183 2122 178° 201 189
Daily gain, Ib. 1.11 . 87 1.072 .91b 1.02 . 96

aPpMeans within the sanme main effect and row with unlike superscripts differ
(P<.01).

Table 2. The Effect of Inplant, Copper Oxi de Needl es, and Sunmer Rotation to
Ber nudagrass on Steer Feedl ot Perf ormance.

Managenent | npl ant Copper Oxi de
Item CG RG I NI CcO NCO
Initial w., IDb. 961 916 952 925 945 933
Final w., IDb. 13602 1320° 1336 1343 1345 1335
Total gain, |b. 399 404 392° 4182 408 403
Daily gain, Ib. 3.32 3.34 3.27° 3.48% 3.40 3.35

aPpMeans within the sanme main effect and row with unlike superscripts differ
(P<.10).
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Table 3. The Effect of Inplant,

Ber nudagrass on St eer Carcass

Copper Oxi de Needl es,

and
Characteristics.

Sunmer Rotation to

Managenent | npl ant Copper Oxi de
Item CG RG I NI CcO NCO
Hot car. wt., |Db. 8262 784° 806 805 807 804
Dressing % 60. 72 59. 4° 60. 3 59.9 60.0 60. 2
Backfat, in. .43 .38 .42 .39 .38 .43
Ri beye area, in? 13.7 13.5 13.5 13.7 13.7 13.6
Qual ity grade® 9.4 9.2 9.2 9.4 9.4 9.2
Yield grade 2.9 2.7 2.9 2.8 2.9 2.7

aPpMeans within the same main effect and row with unlike superscripts differ
(P<.05).

‘9 = high select; 10 = | ow choice; etc.

Table 4. The Effect of Sunmer Rotation to Bernudagrass on Feed I ntake and
Effici ency during the Subsequent Feedl ot Phase.

Item Cont i nuous Rot at ed

Daily feed intake, |b. 26.5 27.3

Daily feed DM gain, |Ib 8.10 7.65
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PERFORVANCE BY HEI FERS GRAZI NG HI GH ENDOPHYTE TALL FESCUE AND OFFERED
Dl FFERENT LEVELS OF TRACE M NERALS'

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

Sunmmar y

Thirty-six black or black-baldy heifers that continuously grazed tall fescue
pastures infected with the endophytic fungus, Acrenpni um coenophi alum were
of fered trace m neral packages fornulated to provide either 25 (L), 100 (M, or
400 % (H) of NRC requirements for zinc, manganese, iodine, iron, copper, and
cobalt. Half of the heifers allotted to each trace nmineral |evel were orally
dosed with 20 g of copper oxide needles (C) in polyethylene capsul es, whereas the
remai ning half received no copper (NC) other than the anpbunt present in the trace
m neral packages. The purpose of the experinment was to evaluate the effect of
trace mneral |evels on heifer performance and bl ood paraneters and to further
eval uate the interaction of additional copper with different levels of other trace
mnerals. Neither trace mneral |evels nor copper oxide boluses affected ani nal
performance. However, C heifers maintained stable serum copper and cerul opl asm n
| evel s while NC heifers displayed declining serum copper and cerul opl asmn | evel s
with the levels fromsone heifers falling in the copper deficiency range.
Therefore, cattle grazing endophyte-infected fescue may denonstrate declining
copper levels that nmay result in copper deficiency. However, unless stresses
other than the fescue-rel ated heat stress are inposed upon the cattle, perfornmance
may not be affected by the copper deficiency.

| ntroduction

Cattle grazing tall fescue infected with the endophytic fungus, Acrenpnium
coenophi al um denonstrate synptons of toxicity including reduced perfornmance
el evated tenperature, excessive salivation, and reduced daytime grazing. Mny
times, these cattle do not shed their hair coats or their hair coats are
di scolored. The latter is also a synptom of copper deficiency. Al so, previous
work at Oregon showed that fescue cattle had | ower copper |evels than those
grazing other forages. Copper is very inportant in a nunber of essential enzyne
functions in the body, one of which is the initiation of the i munme system This
experinment was conducted to determ ne how copper or different |evels of trace
m nerals affect blood copper |evels and performance of heifers grazing high-
endophyte tall fescue

Experinental Procedure

Thirty-six Angus and Angus x Hereford heifers were randonly allotted by
wei ght into six pasture replicates and placed on one of six 7.5 acre tall fescue
pastures. The fescue was highly infected with the endophytic fungus. Heifers
were wei ghed after a 16 hour renpval fromfeed and water on May 18 and October 11
to determ ne begi nning and endi ng wei ghts, respectively. Two replicates each
received ad |ibitum access to one of the three trace mineral packages shown in

Appreciation is expressed to the following: Prince Agri Products, Quincy,
IL. for providing trace mineral packages; Pitman-More, Inc., Mindelein, IL for
provi di ng di cal ci um phosphat e; Cooper's Animal Health, Kansas Cty, MO for
provi di ng copper bol uses; Alice Parscale, Mnett, MO for providing cattle for the
experi ment.
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Table 1, which were fornulated to provide .25 (L), 100 (M, or 400% (H) of the NRC
requirenents for the el enments zinc, manganese, iron, copper, iodine, and cobalt.
Hal f of the heifers in each replicate were orally dosed with 20 g of copper oxide
needl es (CU) in polyethylene capsul es whereas the renmaining half received no

bol uses of copper (NB). Blood sanples were collected by jugular puncture on My
18, August 11, and Cctober 11 to determ ne serum copper, zinc, ceruloplasmn, and
bl ood hematocrit.

Resul ts

Neither trace mineral |evels nor copper oxide boluses affected aninm
performance (Table 2). However, blood paranmeters were affected by both trace
m neral |evels and copper boluses. Serum copper and cerul oplasm n | evel s over
time are shown in Table 3. Ceruloplasmn is a copper-containing enzynme, which is
indicitive of the copper status of the aninmal. |In heifers that received the
copper oxide needl es, serum copper and ceruloplasnin levels remained relatively
stabl e throughout the grazing season. However, in heifers that received copper
only through the trace mneral mxture, ceruloplasnmn and copper |evels declined
by 56 and 27 % respectively. Sonme of the heifers that received no copper oxide
bol us had copper |evels below .5 ppm which is considered deficient.

Responses of serum copper level to the copper oxide bolus differed in
conbinations with the different trace mneral levels, resulting in a significant
bolus x trace mineral |evel interaction. Copper levels were highest in heifers
receiving CUin conbination with M Heifers receiving CUin conbination with
either L or Hhad simlar serumcopper levels. Al groups receiving CU had hi gher
serum copper levels than NB. Wthin NB heifers, those offered H had the | onest
serum copper |evels, possibly indicating an antagonistic effect on copper of high
| evel s of one of the other trace minerals in H

The data presented in this report are both interesting and perplexing in
that fescue cattle may becone copper deficient. However, preventing the copper
deficiency did not inprove aninmal performance. Therefore, cattle may tolerate
copper deficiency, if other outside stresses are m nim zed.
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Tabl e 1.

Trace Mneral Salt Treatnments Offered to Heifers Grazing High
Endophyte Tall Fescue.

El enent Low Medi um Hi gh
________ % R,
Zi nc 25 1.0 4.0
Manganese . 125 .50 2.0
I ron . 125 .5 2.0
Copper .01 .04 .16
| odi ne . 0025 .01 .04
Cobal t . 0025 .01 04
Table 2. Perfornmance by stocker heifers offered different |evels of trace
mnerals in salt mxtures and bolused with copper oxide needles.
Trace nineral |evel Copper bol us
Item Low Medi um Hi gh Bol us No bol us
Initial w., IDb. 432 431 432 432 432
Final w., IDb. 509 518 508 517 506
Gain, |b. 77 87 76 85 75
Daily gain, Ib. .53 . 60 .52 .58 .51
M neral cons., g/day 10 24 20

No statistical differences were detected.

Table 3. Effect of copper oxide needles on serum cerul oplasm n and copper at
different dates.
Dat e
[tem Bol us 5/ 18 8/ 11 10/ 11
Cerul opl asmin, ny/dl Bol us 16. 3° 15. 9P 17.1°
No bol us 15.9° 14.6° 7.0°
Copper, ppm Bol us 1.1 1.5¢ 1. 6¢
No bol us 1.1° 1.1¢ . 8f

aSi gnificant bolus x time interaction for serum cerul opl asm n and copper.
bcCerul opl asmin levels differ (P<.01).
defCopper levels differ (P<.05).
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Table 4. Effect of trace mineral |evel and copper oxide needl es on serum copper

levels (ppm.?

Trace M neral Level

Item Low Medi um Hi gh
Bol us 1.3¢ 1.5° 1.3°¢
No bol us 1.1¢ 1.0¢ . 9¢

aSi gni ficant bolus x trace mneral |evel for serum copper |evels.
bedeCopper |evels differ.
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NI ACI N AS A SUPPLEMENTATI ON FCOR CATTLE
GRAZI NG TALL- FESCUE PASTURES'

F. K. Brazle? K Coffey, L. Corah® and J. Myer

Sunmmar y

St ockers were not benefited by niacin supplenent while grazing tall fescue
pasture in the spring or fall. There was a trend toward | ower body tenperatures
for niacin-supplenented cattle, but this was not significant. N acin fed at 2 to
4 g per head daily did not reduce the fescue endophyte fungus probl em

| ntroduction

When fed at high levels, niacin hel ps dissipate body heat by stinmulating
peri pheral vasodilation. Research with stressed cal ves shi pped off of fescue
pastures has shown increased gains when niacin was added to the receiving diet.
Thi s suggests that niacin nmay help reduce the heat stress and resulting gain
reduction caused by the endophyte fungus in tall fescue. The objective was to
determne if supplenental niacin fed to cattle grazing tall fescue pastures would
i nprove average daily gain noderate body tenperature

Experi nental Procedure

In Trial |, 125 m xed-breed steers were allotted randomy on March 31 to
either niacin or control groups. There were two pastures per treatnent. Each
group was fed 2.6 Ib of grain, with or without 4 grans of niacin per head daily.
Steers were stocked at one steer/acre and grazed 65% endophyte-infected tal
fescue pastures. Dry weather caused the trial to be ternminated on May 16 after 45
days. At the start and end of the trial, steers were individually weighed and
t heir body tenperatures were recorded

In Trial 11, 200 m xed-breed steers were individually weighed and allotted
randonmly on Cctober 10 to either a niacin bolus or control group. Half of each
group of steers was assigned to either a low (30% or high (80% endophyte fungus-
infected tall fescue pasture. Each steer in the niacin group was given a niacin
bolus on d 1 and d 32 of the 64-d trial. Boluses were designed to release 2 g of
niacin/day. |In addition, all steers received 3 Ib of grain sorghum per head
daily. The steers were weighed off trial on Decenber 13.

In Trial 111, 40 m xed-breed heifers were weighed and allotted randonly on
Cctober 4 to either a niacin-supplenmented or control group. Half of each group
was assigned randonmy to either a M-96 (fungus-free) tall fescue pasture or a K-
31 (70% fungus-infected) tall-fescue pasture. N acin was added to a m nera

'Sincere appreciation is expressed to Lonza, Inc., for funding trial; to
3-G Farns, Uniontown; Shel don Del ange, G rard, Kansas, for providing
cattle, facilities; denn Newconer, Extension Agricultural Agent,

Bour bon County; and Dean Stites, Extension Agricultural Agent, Crawford
County.

2Ext ensi on Livestock Specialist, Southeast Kansas.
*Dept. of Animal Sciences, Kansas State Univ., Manhattan, KS
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m xture, and the heifers consuned approximately 4 g of niacin/day during the 63-d
trial. The heifers were weighed individually, and body tenperatures were recorded
at the start and end of the trial

Resul ts

There was no difference (P>.05) in daily gain between niacin-suppl enented
and control groups in any of the three trials (Tables 1, 2, and 3). 1In Trials
and 111, body tenperature of the niacin-supplenented cattle tended to be | ower but
was not statistically significant.

In order for appetite and performance to i nprove on fungus infected
pastures, a substantial reduction in the normally el evated body tenperature likely
woul d have to occur. This was not the case in these spring and fall trials.
However, a sunmer trial mght have different results. For stocker cattle grazing
tall fescue primarily in the spring and fall, a niacin supplenent does not appear
to be beneficial, at least at the 2 to 4 g/d level used in these trials.

Table 1. Effect of Niacin in a Grain Suppl enent on Steer Performance while
Grazing Tall Fescue Pastures (Trial I).

I tem Cont r ol N aci n
No. Steers 60 65
Starting W. (Ibs) 748 744
ADG (Il bs) 45 d 1.37 1.35
Body Tenp °F 103. 4 103. 2
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Table 2. Effect of Niacin Bolus on Steers Gains while Gazing H gh and Low

Endophyte Tall Fescue Pastures (Trial 11).

Low H gh
Endophyt e Fungus Endophyt e Fungus
I tem Cont r ol N aci n Cont r ol N aci n
No. Steers 50 50 50 50
Starting W 574 574 573 573
Daily gain, Ib 1.24%° 1.352 1.26%° 1.13°

aPMeans in a row with unlike superscripts differ (P<.05).

Table 3. Effect of Niacin in Mneral Mxture on Heifers Gins,

Body

Tenperatures, and Serum Prolactin while Gazing H gh and Low

Endophyte Tall Fescue Pastures.

Endophyt e Free

H gh Endophyte

Item Control Ni aci n Control Ni aci n
No. Steers 10 10 10 10
Starting W. (Ibs) 608 610 609 606
ADG (1 bs) 63 d 1.26 1.04 .81 . 84
Body Tenp. °F 103. 6 103.3 103. 4 102.9
Initial prolactin, ng/m 12.2 10. 3 12.5 5.3
Final prolactin, ng/m? 42. 6 45. 8 23.0 3.5

®Hi gh vs. | ow endophyte effects were different (P<.
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PERFORVANCE BY STOCKER CATTLE OFFERED FEEDSTUFFS CONTAI NI NG
ACREMONI UM COENOPHI ALUM AND SUPPLEMENTED W TH AMAFERM
(ASPERG LLUS ORYZAE FERMENTATI ON EXTRACT)*

K.P. Coffey, F.K Brazle? and J.L. Myer

Sunmmar y

Si xty-four stocker steers were offered endophyte-free fescue hay ad |ibitum
wi th either bronegrass or high-endophyte fescue seed screeni ngs and suppl enents
with or without Amaferm (Aspergillus oryzae fernmentation extract). Steers
of fered bronegrass screeni ngs gained faster (P<.01), consuned nore feed (P<.01),
and nore efficiently converted feed dry matter to gain (P<.01). Amafermdid not
af fect the previously nentioned paraneters or reduce rectal tenperatures. Steers
consum ng hi gh-endophyte fescue screeni ngs denonstrated many of the synptons of
tall fescue toxicity, but Amafermdid not offset the toxic effects.

| ntroduction

Tall fescue is one of the nbst inportant cool -season forages in the United
States, providing over 35 mllion acres of forage for livestock. Cattle grazing
fescue typically exhibit a nunber of synptons, including reduced feed intake,
wei ght gains and m |k production; higher rectal tenperature and respiration rate;
and reduced serum prolactin levels. These synptons have been attributed to the
presence of the endophytic fungus, Acrenpnium coenophialum Aspergillus oryzae
fernentati on extract (Amafern) has been shown to reduce rectal tenperatures and
improve dry nmatter digestibility in cattle. The objective of this experinent was
to evaluate the effects of Amafermon cattle consum ng forage diets suppl enented
wi th hi gh endophyte and endophyte-free grass seed screenings.

Experinental Procedure

Si xty-four black or black-baldy steers (avg. w. 569 I b) were allotted
randonly by weight into one of 16 groups of four head each and placed in dryl ot
pens | ocated at Mouwund Valley, KS. Steers received an individually nunbered ear
tag and corresponding tattoo, and Terminator fly tag, were dewornmed with
f enbendazol e, and were vacci nated agai nst pinkeye. Al replicates were offered
endophyte-free tall fescue hay ad |ibitumfor 90 days begi nning on June 30. The
replicates were randomy assigned to receive either fescue (F) or bronegrass (B)
seed screenings offered at a rate of 4.5 | b/head daily. Wthin each screening
type, the cattle were offered 2 Ib of a soybean hull suppl enent contai ni ng
essential macro and trace mnerals and either no Amaferm (C) or 2g of Amaferm (A)
in 2 Ib of supplenent.

Initial and final weights represent the nean of weights neasured in the
norni ng on 2 consecutive days. Rectal tenperatures were neasured at 14-d
i nterval s throughout the study. Tenperatures were neasured beginning at 7 am
with the exception of Sept. 7. On that day, tenperatures were neasured begi nning

1Sincere appreciation is expressed to the follow ng: Biozyme Enterprises,
Inc., St. Joseph, MO for providing product and financial assistance;
Rich Porter, MIler, KS for providing cattle to conduct the study.
2Ext ensi on Livestock Specialist, Southeast Kansas.
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at 1 pm Blood sanples were collected for serumprolactin analysis on June 30,
July 27, Aug. 24, and Sept. 24.

Resul ts

Steers offered B were 32 | b heavier (P<.01) at the end of the 90 d feeding
period, gained .39 Ib/d faster (P<.01), consuned 1.5 Ib nore (P<.01) feed dry
matter per day and produced each pound of gain on 12 Ib less (P<.01) dry matter
than steers offered F (Table 1). Amafermdid not positively or negatively affect
t he above paraneters.

Ergovaline levels of forages offered are presented in Table 2. By
extrapol ati on of the ergovaline concentration in the fescue screenings to the
entire diet, we conclude that steers offered F consuned an average of 193 ppb
ergovaline in the daily diet, whereas those offered B consuned non-detectible
| evel s of ergovaline

Rectal tenperatures were higher (P<.01) fromsteers offered F on July 27
and tended to be higher (P<.10) fromthose steers on Sept. 7 and Sept. 21 than
fromsteers offered B (Table 3). Steers offered A tended (P<.10) to have higher
tenperatures than steers offered C on July 13 and Aug. 11. O herwi se,
tenperatures were simlar anong treatnents.

Serum prolactin levels tended (P<.10) to be higher fromB than fromF on
July 24 (Table 5). Although serumprolactin levels on Aug. 24 were higher fromB
than fromF, a screenings by supplenment interaction was detected (P<.05). On
that date, no supplenent effects were apparent fromF but cattle offered C had
hi gher prolactin |evels than A when the cattle were consum ng brone screenings.
Serum prolactin levels on Sept. 21 and 28 were higher fromB than fromF
Amaf er m suppl enent ati on had no effect on serumprolactin levels, other than the
previously nentioned difference on Aug. 24.

Therefore, feeding of endophyte-infected fescue screenings nmay reduce

wei ght gain, forage intake, and feed conversion. Amafermdid not appear to
of fset the adverse effects of the tall fescue toxins.
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Table 1. Performance of Steers O fered Fescue or Bronegrass Screenings with
or wi thout Amaferm

Screeni ngs _type Suppl enent

I tem Br one Fescue Cont r ol Amaf erm
Initial wt., |Ib 568 571 568 571
Final w., |Db? 645 613 629 629
Total gain, |b? 77.1 42.7 61.1 58.7
Daily gain, |Ib® . 86 .47 . 68 . 65
DM i nt ake, |b/d? 14. 3 12.8 13.7 13. 4
Feed: gai n? 16.9 28.9 23.5 22.3

®Bronme vs. fescue screenings (P<.01).

Table 2. Ergovaline Concentration (ppb) of Feedstuffs Ofered to Steers.

Item Ergoval i ne conc
Fescue hay none det ect ed
Fescue screenings 610 ppb

Br omegr ass screeni ngs none det ect ed

Table 3. Rectal Tenperatures from Steers O fered Fescue or Bronegrass
Screenings with or w thout Amaferm

Screeni ngs _type Suppl enent
Dat e Br one Fescue Cont r ol Amaf erm
June 30 103. 4 103. 3 103. 3 103. 4
July 13°¢ 102.6 102. 7 102.5 102.8
July 272 103.1 103.9 103. 4 103.6
Aug. 11° 101.5 101.6 101. 3 101.7
Aug. 24 103.2 103.0 102.9 103. 3
Sept. 7° 105.1 105. 7 105. 3 105.5
Sept. 21° 100. 9 101. 4 101.2 101.1
Sept. 28 102.0 102.5 102.2 102. 3

aBronme vs. fescue screenings (P<.01).
°Brone vs. fescue screenings (P<.10).
‘Control vs. Amaferm (P<.10).
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Table 4. Serum Prolactin Levels (ng/m) fromSteers Ofered Fescue or

Bromegrass Screenings with or w thout Amaferm

Br onegr ass Fescue

Dat e Control Amaf erm Control Amaf er m
June 30 173.2 129.5 177.7 237.7
July 27° 21.2 21.3 8.7 13.9
Aug. 24 19. 6° 9. 6¢ 1.9¢ 1.8°
Sept. 212 8.3 10.6 1.0 1.3
Sept. 282 26.1 27.0 1.7 2.7

aBronme vs. fescue screenings (P<.05).

°Brone vs. fescue screenings (P<.10).

¢®pMeans within a row with unlike superscripts differ (P<.05).
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I NFLUENCE OF GRAZI NG DI FFERENT FESCUE VARI ETI ES
ON SUBSEQUENT FEEDLOT PERFORMANCE OF STEERS!

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

Sunmmar y

The third year of a feedl ot study was conducted to evaluate the effect of
previously grazing different fescue varieties on subsequent feedl ot performance
of steers. Thirty, Angus x Hereford, crossbred steers were fed a common feedl ot
rati on consisting of 80% ground grain sorghum 15%corn silage, and 5% protein
suppl enent on a dry matter basis for 126 days followi ng a 223-day grazi ng peri od.
The steers previously grazed either high-endophyte Kentucky 31 (HE), |ow
endophyte M ssouri 96 (MX6), or HE interseeded with |adino clover (HE+LC)
Steers that previously grazed MX®6 were heavier (P<.05) at the initiation of the
feedl ot phase but gained |l ess (P<.05) during the feedl ot phase than those that
previously grazed HE+LC. Final weights were simlar (P> 10) anobng previous
forage types. Therefore, cattle that grew the |l east during the pasture phase
appeared to conpensate for this | ower perfornmance once placed in the feedlot,
resulting in inproved feedl ot gain

| ntroduction

Tall fescue stands with plants that are infected with the endophytic
fungus, Acrenoni um coenophi alum have been shown to adversely affect the
performance of animals consumng this forage. The synptonology of tall fescue
toxicity does not inmediately disappear when the cattle are renoved fromthe
fescue. However, the carryover effects of previously grazing tall fescue on
subsequent feedl ot performance are inconclusive. The data in this report
represent the third year of a 3-year study that enphasizes the effects of grazing
different fescue varieties on subsequent feedl ot performance of cattle.

Experinental Procedure

Thirty, Angus x Hereford, crossbred steers were allotted randonmly by weight
into six replicates of five head each. The replicates were allotted randomy
such that two replicates each were assigned to graze either high-endophyte
Kentucky 31 (HE), | ow endophyte M ssouri 96 (MX>6), or HE interseeded with | adino
clover (HE+LC) for 223 days beginning on April 5. The cattle were not inplanted
and received no supplenental feed during the pasture phase. The cattle were
wei ghed of f of pasture on the nornings of Novenber 22 and 23 to deternine pasture
endi ng weights and feedlot initial weights. The cattle were noved to the SEKES
feedlot facility at Mound Valley, with previous pasture replicates maintained.

Al steers were inplanted with Synovex-S, deworned with | evanmi sole, and

vacci nated against clostridial infection. The cattle were fed a corn silage
based ration initially. Gain level replaced corn silage until a final ration of
80% ground grain sorghum 15%corn silage, and 5% protei n suppl enent was bei ng

of fered. The suppl enment contai ned nonensin to provide 25 g/ton in the conplete
ration. The cattle were fed for 126 days, then slaughtered, and carcass data
were col |l ected

Appreciation is expressed to Alice Parscale, Mpnett, MO for providing
cattle for the experinent.
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Resul ts

Steers that previously grazed HE+LC entered the feedl ot phase |ighter
(P<.05) than those that previously grazed M®6 (Table 1). Final weights were
simlar, however, indicating that these cattle conpensated for reduced pasture
phase gains. Steers that previously grazed M®6 gained 44 | b | ess (P<.05) than
those that previously grazed HE+LC. Steers that previously grazed HE gai ned
simlarly to those that previously grazed either M®6 or HE+LC. Daily dry matter
i ntake and feed conversion were simlar anong previous forage treatnents.

Carcass quality grades fromsteers that previously grazed HE+LC and M6
were higher (P<.05) than that fromsteers that previously grazed HE (Table 2).
O herwi se, carcass characteristics were sinlar anbng previous forage treatnent.

Data fromthe third year of the study are sonmewhat different fromthe two
previous years. Cattle grazing HE+LC perforned poorly during the 1988 grazing
season. This was a dry season that resulted in |oss of nbst of the |adino clover
in the pastures. In addition, the HE+LC pastures received less N fertilizer
resulting in |ower forage availability. These factors probably account for the
reduced ani mal performance. Considering the data fromall 3 years |eads to the
concl usion that feedl ot performance of cattle grazi ng endophyte-infected fescue
wi || probably not be hindered. Furthernore, cattle that had the | owest pasture
performance gai ned the fastest when placed in the feedlot.

Table 1. Effect of Previous Pasture Type on Feedl ot Perfornance of Steers.

Item HE HE+LC M>26
Initial w., IDb. 806% 759° 848?
Final w., IDb. 1223 1200 1245
Gain, |b. 4182 4422 398°
Daily gain, IDb. 3.31% 3.50? 3.16°
Daily DM intake, |b. 21.2 22.6 23.3
Daily feed DM gain 6. 35 6. 46 7.41

aPForage type neans within the same row with unlike superscripts differ
(P<.05).

Table 2. Effect of Previous Pasture Type on Carcass Characteristics.

Item HE HE+LC M>06

Hot carcass wt., |b. 734.5 712.5 745.0
Qual ity grade 9. 4° 10. 22 10. 12
Backfat, in. .50 .59 .49
Ri beye area, in? 13.3 12.1 12.3
Yield grade 2.9 3.4 3.3

¥NMpans within the same row with unlike superscripts differ (P<.05).
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THE EFFECT OF TREATMENT W TH El THER OXFENDAZOLE OR LEVAM SCLE PHOSPHATE
ON WEI GHT GAI N OF STOCKER CALVES!

Kenneth P. Coffey and Joseph L. Myer

Sunmmar y

Ni nety m xed-breed steers were used in an experinent to evaluate the
effects of inplant and anthelnintic treatnents on cattle performance and feca
parasite egg counts. The cattle were randonly allotted by weight into nine
groups: three groups received | evam sol e phosphate (L), three groups received
oxfendazole (O, and three groups received no anthelnmntic treatnent (C). Wthin
each group, half of the steers received an estradiol - progesterone inpl ant
(Synovex-S). Steers received anthelmntic treatnments on day 1 and 28 of the
experinent. |Inplanted cattle were 26 | b. heavier at the end of the 112-day
study. Fecal egg counts were higher fromC than fromeither L or O on day 14 and
hi gher than L on day 28. An anthelnintic by inplant interaction was detected
(P<.05) for animal gain. Cattle treated with O showed no additional response to
implant. Inplanted C cattle tended to gain nore (P>.10) than non-inplanted C
cattle, whereas inplanted L cattle gained 35% nore than non-inplanted L cattle.
Therefore, although inplanting steers with Synovex-S appears to be a viable
managenent practice, internal parasite control was not necessary in this study.

| ntroduction

Internal parasite control in cattle is a major concern in nany parts of the
country. Many products are currently available that claimto control interna
parasites. A nunber of anthelnmintics classified as second-generation
anthelmntics are currently available or in devel opnental stages. These
anthel m ntics have greater efficacy against nore parasites and nore stages of
those parasites. The purpose of this experinment was to eval uate a second-
generation anthelmntic (oxfendazole) that is currently in the devel opnenta
stages and to determne the interaction of anthelm ntics with Synovex-S inplant.

Experi nental Procedure

Ni nety m xed breed steers were allotted randony by weight to either
i mpl ant (Synovex-S; 1) or non-inplanted (NI) treatnments. Steers were then grouped
by weight within inplant treatnent and assigned randomly to one of nine snooth
bronmegrass pastures. The pastures were then randomly allotted such that the
cattle grazing those pastures would receive either no anthelmntic treatnent (C)
subcut aneous injection on days 1 and 28 with | evami sol e phosphate (L), or
intrarum nal injection on days 1 and 28 with oxfendazole. The steers were
all owed to graze their assigned pasture for 112 days beginning in May. Feca
sanpl es were collected fromall of the cattle on May 2 (day 1), May 16 (day 14),
May 30 (day 28), June 13 (day 42), and August 22 (day 112) for fecal egg counts.

Resul ts

Cattle receiving the Synovex-S inplant were 26.2 I b. heavier (P<.05) at the
end of the 112-day study than those not receiving an inplant (Table 1).

Appreciation is expressed for providing partial financial support,
oxfendazol e, and inplants to conduct the experinent.
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Anthel mintic treatnent had no effect on final steer weight. An inplant x
anthelmntic treatnment was detected for steer gain. Gins were simlar (P> 10)
bet ween i npl anted and non-inplanted steers that received either no anthelmntic
treatment or oxfendazole, although inplanted C steers tended to gain nore than
non-i nplanted C steers. Levam sole-treated steers that were inplanted gai ned 35%
nore wei ght than non-inplanted L steers.

Fecal nemat ode egg counts were simlar anong treatnents on days 1, 42, and
112 (Table 2). Steers receiving no anthelmntic treatment had hi gher (P<.05)
fecal egg counts on day 14 than steers that were treated with L or O On day 28
steers treated with L had | ower (P<.05) fecal egg counts than C or steers treated
with O However, in all instances, fecal egg counts were | ow.

In summary, inplanting with Synovex-S inproved ani mal perfornmance across
anthelmntic treatnments by over 23% However, this response was not consistent
within anthelnmntic treatnents, as denonstrated by an anthelmntic by inplant
interaction. Cattle treated with | evam sole exhibited the greatest response to
the inplant, whereas cattle treated with oxfendazol e exhibited no response to the
i npl ant. Whether these differences could be repeated or not is uncertain.
Anthelmintic treatment with either |evam sole or oxfendazole did not affect
ani mal performance, indicating that internal parasite infestation was not of
sufficient nmagnitude to adversely affect performance. This was verified by feca
egg counts renmi ning | ow throughout the study, even in the control cattle.
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Table 1. Wight and Performance of Stocker Steers Treated with Synovex-S and
Different Anthelnintics.

| npl ant Anthel m ntic
Item No | np. Syn. Control Lev Oxf
Initial w., |Db. 627 627 626 628 628
Final w., I|b. 805 831 827 806 820
Cont r ol Levani sol e Oxf endazol e

No | np. Syn. No I np. Syn. No | np. Syn.
Total gain, Ib. 1902 213? 151° 2052 1912 1932
Daily gain, |b. 1.708 1.90¢% 1.35° 1. 828 1.718 1.73%

aPpMeans within a row with unlike superscripts differ (P<.05).

Table 2. Fecal Egg Counts from Steers Treated with Different Anthel mintics.

Dat e Cont r ol Levani sol e Oxf endazol e
--------------- eggs/ 3 gm
May 2 8.4 11.5 5.0
May 16 2.9 0. 0" 0. 0"
May 30 5. 3¢ 0. 0¢ 2.3¢
June 13 13.3 0.0 0.7
August 22 34.2 50.7 30.9

ab\Mpans wit
¢dveans wit

row with unlike superscripts differ (P<.05).

hin a
hin a row with unlike superscripts differ (P<.10).
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RICE M LL FEED AS A FEED FOR GROW NG CATTLE

F. K. Brazle® and K. P. Coffey

Sunmmar y

Heifers were fed either rice mll feed and dehydrated alfalfa pellets (RA
or grain sorghum and dehydrated alfalfa pellets (GA). The RA heifers consuned
nore feed but gained slower (P<.05), resulting in poorer feed efficiency. Rice
mll feed is a poor feedstuff for growi ng cal ves when included in rations at high
| evel s.

| ntroduction

Many by-products have been fed to growing cattle. Sonme have been found to
be excellent feed sources, whereas others have little value for aninmal grow h.
Rice ml|l feed is a by-product that consists of about 40%rice bran and 60%rice
hull's. The objective of this study was to evaluate rice mll feed as a feedstuff
for growing heifers

Experinental Procedure

Twenty-four heifers (607 Ibs) were allotted randomy to diets of either 67%
rice mll feed + 33% dehydrated alfalfa pellets (RA) or 67% ground grain sorghum
+ 33% dehydrated alfalfa pellets (GA). Four heifers were assigned per pen (200
ft? head) with three pens/treatnent. They were fed to appetite for 60 d on the
diets shown in Table 1

The starting and endi ng wei ghts were obtained after the heifers had been
held off feed for 12 hr

Dry matter digestibility, as well as rate and extent of digestion, was
determined by in vitro techniques. The sanples were anal yzed for crude protein,
natural detergent fiber, acid detergent fiber, and acid detergent lignin. Data
were subjected to analysis of variance, and results are reported as | east squares
nmeans.

Resul ts

The RA heifers gained slower (P<.05), consuned 27% nore feed and had nuch
poorer (P<.05) feed conversions than the GA heifers (Table 2). The rice mll
feed contained nore fiber and lignin and a |lower 48-hr dry matter digestibility
than either grain sorghumor alfalfa pellets (Table 3). The digestible fraction
of rice mll feed was degraded fairly rapidly (less than 6 hr, Figure 1), which
partially explains the excellent feed intake of heifers fed the RA diet.

However, the total digestibility of rice mll feed was too |ow for econonica
stocker gains when fed at the level used in this trial

During the first 2 wk of the trial, the GA heifers showed signs of lactic
aci dosi s, and one heifer was treated for this condition. The rapid rate of

'Ext ensi on Livestock Specialist, Southeast Kansas.
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di gestion of the grain sorghum (Table 3 and Figure 1) would explain the acidosis
and could al so explain the | ower intake of the GA diet.

Both groups were fed 2 Ib per head daily of long-stemprairie hay on days
48, 52, and 56 of the trial because of bloat. This would suggest that the
roughage factor in both diets was not sufficient to sustain good runen function.
Even though the acid detergent fiber level of rice mll feed was sinmlar to that
of many roughages in cattle rations, the small particle size of this feed may
limt its value as a roughage.

Table 1. Conposition of Heifer G ow ng Rations.

Rice MII Grai n Sorghum
I ngredi ents Feed + Alfalfa + Alfalfa
------ Ib per ton------
Rice MII| Feed 1330
Grai n Sorghum 1330
Dehydrated Alfalfa Pellets 660 660
Sal t 10 10

Table 2. Effect of Diet on Heifer Performance and Simul ated Trucki ng Shrink.

Rice MII Feed Grai n Sorghum
Item + Alfalfa + Alfalfa
No. Heifers 12 12
Starting W., |bs 602 612
Daily Gain, |bs . 902 1.63°
Dai ly Intake, |bs 16. 53% 13. 03"
Feed/ Gai n 18. 72 7.97°

aPMeans in a row with unlike superscripts differ (P<.05).
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ALFALFA VAR ETY PERFORVANCE | N SOUTHEASTERN KANSAS

Joseph L. Moyer

Summary

Alfalfa yields averaged higher in 1989 than in previous years. Total
yield of the cultivar 'W-320' was higher than that of six other cultivars in
1989, followed closely by 630 and 'Dart'. In 4-year average production, 630,
W.-320, KS196, 'Endure', and 'Southern Special' were significantly greater
than the four lowest-yielding cultivars.

| ntroduction

The inmportance of alfalfa as a feed crop and/or cash crop has increased in
recent years. The worth of a particular variety is deternmined by nany
factors, including its pest resistance, adaptability, longevity under specific
conditions, and productivity. The fourth growing season of this test has just
concl uded.

Experinmental Procedure

The 15-1ine test was seeded (12 Ib/acre) in April, 1986 at the Mund
Valley Unit. Plots were sprayed with Lorsban (1 qt/acre) on April 20, 1989 to
control a noderate but increasing weevil population. Six harvests were
obtained in 1989, after plots were fertilized with 0-40-150 I b/acre of NP,Q-
K.,O on December 5, 1988, and with 14-36-100 on June 9, 1989.

Resul ts

Forage yields for each of the five cuttings and total 1989 production are
shown in Table 1. Yields were excellent in 1989, ranging from 7.35 to 8.82
tons/acre (12% noisture), despite a period of drought prior to the first
cutting. Stands remained generally good in 1989, with an occasional thinning
plot. The four highest-yielding cultivars produced significantly nmore forage
than four lowyielding cultivars in 1989 (Table 1). The first group consisted
of W.-320, 630, 'Dart' and 636, whereas the latter included 655, K82-21,
"Riley’ and 'Kanza'. W-320 and Dart had relatively high yields in cut 2,
whereas 630 and 636 produced relatively well in cut 1. K82-21 and 655
produced relatively poorly in cuts 1 and 3, whereas Riley's weakest
performances were in cuts 3 and 6.

Average 4-year forage production (Table 2) of the top-yielding cultivar,
630, was significantly greater than production of seven other cultivars in the
test. Five high-yielding cultivars produced significantly nore forage than
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the four that vyielded |east. W.-320 has perforned well except in 1988:
"Endure' was generally a consistent perforner, along with KS196; K82-21 and

655 yi el ded adequately in the first 2 years of the test, but fell behind other
cultivars thereafter.

Table 1. 1989 Forage Yield of Alfalfa Varieties, Mound Valley Unit, SEK Station.

Harvest Dates
Source Variety 5/11 6/8 7/11 8/7 9/8 11720 Total

-------- .- - tons/acre @ 12% moisture - - - - - - - - - -

USDA-KSU KS196 EXP 2.3labl  1.64abc  1.25abcde 1.43a 0.99a 0.71cd 8.33abe
Waterman-Loomis  WL-320 2.30ab 1.81a 1.36adb 1.36a 1.04a 0.96ab 8.82a
PAG Seeds Endure 2.52a 1.62abc 1.29abcd 1.28a 0.96a 0.72cd 8.39abc
Garst 636 2.34a 1.58abc 1.36ab 1.45a 1.06a 0.64cde  B8.43adb
Garst 630 2.32a 1.74ab 1.40a 1.35a 1.06a 0.75cd 8.61ab
Waterman-Loomis  South. Spec. 1.96bcd 1.55bc 1.36adb 1.38a 1.06a 1.07a 8.37abe
Cargill EXP 339 2.24abc  1.82a 1.35ab 1.30a 0.96a 0.70cde  8.38abc
USDA-KSU Riley 2.18abcd 1.48c 1.12de 1.28a 0.%4a 0.52e 7.53de
Agripro Arrow 2.26abc 1.60abc  1.32abecd  1.28a 1.07a 0.69cde  8.22abe
Agripro Dart 2.25abc 1.76ab 1.34abc 1l.42a 1.00a 0.80bc 8.58ab
Asgrow/0's Gold Eagle 2.21labe 1.74ad 1.22abcde 1.32a 0.97a 0.72cd 8.18bc
Great Plains Res. Cimarron 2.23abc 1.55bc 1.17bcde 1.34a 0.95a 0.81bc 8.04bcd
USDA-KSU K82-21 EXP 1.864d 1.44c l.l4cde 1.29a 0.93a 0.76cd 7.42e
Garst 655 1.94cd 1.53bc 1.05e 1.31a 0.96a 0.57de 7.35e
USDA-KSU Kanza 2,17abed 1.50c 1.23abcde 1.26a 0.98a 0.66cde 7.79%cde
Average 2.21 1.62 1.26 1.34 0.99 0.74 8.16
LSD(.05) 0.30 0.21 0.18 NS NS 0.16 0.53

IMeans within a column followed by the same letter do not differ (P=.05) according to Duncan’s test



Table 2. 4-Year Average Forage Yields of Alfalfa Varieties, Mund Valley
Unit, SEK Station.
Year 4-Yr.,
Sour ce Variety 1986 1987 1988 1989 Avg.
----- tons/acre @ 12% noisture - - - - -
Gar st 630 3. 64abc 7.88bc 8.92a 8. 61lab 7. 26a
\\at er man- Loomi s W.- 320 3. 78abc 8. 10ab 7. 883hcd 8. 82a 7.13ab
USDA- KSU KS196 EXP  3.86abc’ 8. 44a 7. 82bcd 8. 33abc 7.11ab
PAG Seeds Endur e 4.07a 8. 0lab 7. 94bc 8. 39abc 7. 10ab
VWt er man- Looni s South Spec. 3.96ab 7. 84bc 7.99bc 8. 37abc 7. 04ab
Gar st 636 3.50c 7.88bc 7. 78bcd 8. 43ab 6. 90abc
Agripro Arrow 3. 58bc 7. 74bc 8.03b 8. 22abc 6. 89abc
Cargill EXP 339 3. 56bc 7.83bc 7.69bcd 8. 38abc 6. 87abc
Agripro Dart 3. 72abc 7. 65bc 7.92bcd 8. 58ab 6. 85bc
Geat Plains Res. Cimarron 3. 90abc 7.58bc 7. 79bcd 8. 04bcd 6. 83bc
AsgrowW Os Gold Eagle 3. 76abc 7.67bc 7.58bcd 8. 18bc 6. 80bc
Gar st 655 3. 96ab 7.46¢ 7. 73bcd 7. 35e 6. 62c
USDA- KSU Kanza 3. 54bc 7.40c 7. 72bcd 7.79cde 6. 61c
USDA- KSU K82-21 EXP 4.04a 7.63bc 7.22d 7.42e 6. 58¢c
USDA- KSU Riley 3. 72abc 7. 70bc 7.29cd 7.53de 6. 56¢
Average 3.77 7.79 7.81 8.16 6.88
LSD(. 05) 0.38 0.45 0.59 0.53 0.34

'Means within a colum followed by the sane letter do not differ (P=. 05)
according to Duncan's test.
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LESPEDEZA | NTERSEEDI NG, LI ME APPLI CATI ON, AND P-K
FERTI LI ZER ON NATI VE GRASS MEADOW

Joseph L. Moyer

sSummary

Forage production in 1989 was affected by prior P-K fertilization, and
fertilizer effects were also noted in 1987 and 1988. The |ow amount of
| espedeza produced in seeded plots of either cultivar did not affect forage
yield or quality in any of the 3 years, even with lime and fertilization.

[ ntroduction

Hay production from native neadow has been increased by small anmounts of
nitrogen (N). However, returns from fertilization do not always cover the
cost, and fertilization can encourage undesirable species. Because native hay
is usually low in nutrients, such as protein and nminerals, legumes in the
stand could add N for grass growth and inprove overall forage quality. This
study was established to determne whether lime and/or P-K fertilization would
pronote |egunme establishnent, production, and native forage yield and quality

Experinental Procedure

Line was applied to designated plots on March 19, 1980 at 2400 Ib
ECC/acre. Fertilizer sufficient to provide 40 |b/acre each of P,0,and K0
was applied in April, 1980. Legurmes were broadcast-seeded in 1981, but dry

spring weather prevented stand establishment. In 1987, 1988, and 1989, the
plot area was burned on April 9, 7, and 13, respectively. Seeding was
performed with a no-till plot seeder using a rate of 20 I b/acre on April 21 in

1987 and 1989, and on April 20 in 1988. Conmon Korean |espedeza seed was
obtained locally, and Ark S-100 (' Marion') seed was obtained from Dr.
Beuselinck at the University of Mssouri. One in“was clipped from the center,
of each plot for determination of botanical conposition, then the reminder of
the plots was harvested with a flail nower (3'x 20" strip) on June 28, 1989
Subsanpl es of the chopped forage were collected for noisture and crude protein
det ermi nations.

Resul ts

Fertilization with P and Kin 1980 increased yield of native grass forage
in 1989 (Table 1), particularly in plots seeded with Ark S-100. Linming had no
effect on forage yield in 1989. The percentage of |espedeza in forage was
affected only by seeding treatment. Even though seeding of both cultivars
resulted in statistically significant anpbunts of |espedeza in the forage, the
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actual dry matter was only 60-70 Ib/a on June 28. Qther forbs (weeds)
accounted for nore than twice the dry matter of |espedeza in the forage.

The |ow amount of |espedeza produced during the 3 years was not
sufficient to affect forage quality or to fix a significant anount of
atnospheric N Because late-sumer and early-fall regrowth of grass and
| egume was not harvested, no carryover effect was measured in the second or
third years. Thus, neither |espedeza inproved native neadow forage
production, even with the addition of line and/or P-K fertilizer.

Table 1. Forage Yield (12% noisture) and Broadleaf Content (% dry
matter) of Forage from Native Meadow with or without P-K
Fertilization, as Affected by Line and Lespedeza I|nterseeding.

O her
Tr eat nent Yield Lespedeza For bs
tons/ A - - % - - -
Legume Interseeding
None 1.85 0.2 5.6
Kor ean 1.88 1.8 4.5
Mari on 1.95 1.9 3.6
LSD( 0. 05) NS 0.6 NS
Li ne
None 1.89 1.2 4.3
2400# E.C.C. 1.90 1.4 4.8
LSD( 0. 05) NS NS NS
Fertilizer
None 1.83 1.2 4.8
0-40-40 1.96 1.4 4.3
F Val ue * NS NS
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FORACGE YIELDS OF TALL FESCUE VARI ETI ES
IN SOUTHEASTERN KANSAS

Joseph L. Moyer

Sunmary

In the third harvest year of the test, 'Martin', 'Forager', and
"Phyter' vyielded nore first-cut forage than "Stef', but for the entire
year, only Martin produced nore forage than Stef. Over the 3 years of
the test, Phyter, Martin, and four other cultivars yielded nore than Stef
and ' Johnstone'.

[ ntroduction

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

Experinmental Procedure

Plots were seeded on Septenber 4, 1986 at 20 |b/acre at the Mund
Valley Unit, ostensibly with seed free of _Acrenonium coeniphialum
endophyte. Plots were 30 x 7.5 ft each, in four random zed conplete
bl ocks.  Application of 150-45-40 |b/acre of NP,0,-KO was nmade on
Decenber 5, 1988, followed by fertilization with 50 N Septenber 12, 1989.
Plots were cut on May 11, Septenber 8, and November 28, 1989. A
subsanpl e from each plot was collected for noisture determnation.

Resul ts

April drought affected early growth in 1989, reducing first-cut

yi el ds. "Martin', 'Forager' and 'Phyter' yielded significantly nore than
"Stef'; Martin and Forager also yielded nore than 'Kenhy', but only
Martin outyielded 'Johnstone' (Table 1). Abundant summer rains and

cool August conditions produced a second cutting in Septenber with a

hi gher average yield than cut 1. In the second cutting, Kenhy and 'Ky
31' were the highest-yielding, producing significantly nore than 'Fawn'.
Fall growth (cut 3) was also unusually high in 1989. There were seven
cultivars in the high-yield group, four in a lowyield group, and ' M-96'
between. For the year, there was little significant difference, except
that Martin produced nore than Stef. Three-year average production was
significantly higher from the six top-producing cultivars than from Stef
and Johnstone. Phyter ranked first in 3-year average production (0.5
tons/acre/year nore than the test average). FEarlier tests indicated that
Phyter and Martin were above-average in forage quality (Report of
Progress 543, 1988).
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Table 1. Third-year (1989) and 3-Year Avg. Forage Yield (@2% noisture)
of Tall Fescue Varieties, Mund Valley Unit, SEK Branch
Experiment Station.

1089 Forage Yield 3- Year
Variety Cut 1 Cut 2 Cut 3 Tot al Aver age
(5/11) (9/8) (11/28) Yield

- - - - - - - - - - - tons/acre - - - - - .- - - - - -

Phyt er 2.49abc 2.87ab 1.40a 6.76ab 7.13a
Martin 2.72a 2.82ab 1.41a 6.96a 7.01a
For ager 2.52ab 2.5labc 1.13bc 6.17ab 6.91a
Festorina 2.34abcd 2.84ab 1.47a 6.64ab 6.90a
MO 96 2.38abcd 2.66ab 1.30ab 6.34ab 6.88a
Kenhy 1.78cd’ 3.10a 0.85d 5.73ab 6.86a
Caj un 2.08abcd 2.66ab 1.47a 6.22ab 6.73ab
Ky- 31 2.18abcd 3.08a 0.98cd 6.24ab 6.67ab
Tri unph 2.02abcd 2.6labc 1.37a 6.00ab 6.62ab
Fawn 2.38abcd 2.32bc 1.36a 6.05ab 6.62ab
Mozar k 2.38abcd 2.55abc 1.46a 6.39ab 6.59ab
Johnst one 1.96bcd 2.68ab .00cd 5.64ab 6.12bc
St ef 1.65d 2.79ab 0.98cd 5.42b 5.73c

Aver age 2.23 2.67 1.23 6.13 6.63

LSD( . ) 0.62 0.62 0.19 NS 0.58

'"Means within a colum followed by the sanme letter are not significantly
(P<.05) different.
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Bl G BLUESTEM CULTI VAR EVALUATI ON

Joseph L. Moyer

Sunmmary

Forage productivity and quality, seed production, and other adaptive
traits were neasured on four big bluestem cultivars for 3 years. Forage
production was sinilar anmong the entries, averaging about 1.7 tons/acre/year.
Forage |VDVMD was generally highest for 'Rountree’ and |owest for 'Kaw . Seed
production was generally highest for TO4237 and Kaw and |owest for 'Pawnee'.
No ot her differences were found. N trogen (50 Ib/acre) was added to the plots
in 1989 for the first time, and TO4237 yiel ded nore than Pawnee.

| ntroduction

Warm season, perennial grasses are needed to fill a production void |eft
by cool -season grasses in certain forage systens. Reseeding inproved varie-
ties of a native species, such as big bluestem also could help fill the
summer production "gap." This test conpared old and new cultivars for several
agronom ¢ and adaptive traits.

Experinmental Procedure
Bi g bluestem was seeded with a cone planter in 12--inch rows on June 20,
1985 at 12 Ib PLS/acre in four randonized blocks. Plots were sprayed with 1
| b/acre of 2,4-D on June 13, 1986, and burned each spring thereafter in early
April. Stand counts, plant heights, and other neasurenents were taken after
the first growh season, the center rows were cut twice in 1986 and 1988 and
on June 29, 1987 for forage production, and culnms from the outside rows were
counted and threshed for estimation of seed production. On May 17, 1989, 50

Ib Nacre as urea was applied to the plots, and forage yield was taken on July
3.

Resul ts

Forage production was simlar anong the entries for the first 3 years,
averaging about 1.7 tons/acre/year (Table 1). After N was added in the fourth
year, TO4237 produced nore forage by July 3 than 'Pawnee'. Forage quality in
terms of crude protein and |VDMD contents varied little. However, |VDVD was
general ly highest for 'Rountree' and |lowest for 'Kaw, with the sane trend for
crude protein content.

Seed production was generally highest for TO4237 and Kaw and | owest for
Pawnee (Table 1). The nunber of seedheads per unit area was al so usually
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hi ghest for T04237, particularly in 1987 when differences in seed yield nost
favored that cultivar.

Plant stands appeared to inprove during the course of the study, but
there were no significant differences anong cultivars from 1985-88. Pawnee
had relatively high plant vigor ratings throughout the study. Kaw had
vigorous plants early in the study, but declined relative to other cultivars
inthe last 2 years. Conversely, Rountree had relatively |ow vigor ratings
for the first 2 years, but had ratings higher than Raw and TO4237 by 1988.
Canopy characteristics were simlar among the cultivars, except that foliage
hei ght was greater for Raw than Pawnee and Rountree in 1987
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Table 1. Forage and Seed Production Traits of Big Bluestem Cultivars at the
Mound Valley Unit, SEK Branch Experinment Station.
CQultivar
Trait To4237 Kaw Rountree Pawnee
Forage Production (tons/acre @ 12% noisture)
1986, Cut 1 0. 85a’ 0.91a 0. 88a 0.83a
Cut 2 0. 64a 0. 79 0. 85a 0. 74a
Tot al 1.49a 1. 70a 1.73a 1.57a
1987 1.63a 1.61a 1.32a 1. 40a
1988, Cut 1 1.22a 1.32a 1.08a 1. 14a
Cut 2 0. 66a 0. 76a 0. 79a 0. 75a
Tot al 1. 88a 2.08a 1.87a 1. 90a
3- Year Total 5. 00a 5. 40a 4.92a 4. 86a
1989° 2. 40a 2.22ab 2.19ab 2.02b
Forage Crude Protein (%
1986, Cut 2 6. 5a 6.1a 6. 6a 6. 2a
1987, Cut 1 5 1a 5.2a 5. 4a 5. 5a
1988, Cut 1 4. 2a 4. 3a 4. 5a 4. 3a
Cut 2 5.2a 5.2a 5. 4a 5.2a
1989° 5.5a 5. 8a 5. 4a 5.3a
Forage Digestibility (% VDVD)
1986, Cut 2 53. 6a 51. 6a 51. 3a 53.7a
1987, Cut 1 56. 0a 55. 7a 56. 0a 56. 6a
1988, Cut 1 49. 0a 49. 4a 50. 8a 50. 8a
Cut 2 49. 0ab 47.3b 49. 2a 48. 6ab
Seed Production (lb/acre)
1986 188a 121ab 63b 54b
1987 384a 211b 122c 112c
1988 147a 153a 143a 106b
Seedhead Production (cul ms/ft?
1986 4. 6a 3.5a 3.0a 2. 6a
1987 8. 6a 5.7b 5.8b 5.2b
1988 6.1a 4. 7a 6. 2a 51a

'"Means within a row followed by the sanme letter are not significantly
different (P=.05), according to Duncan's test.
‘Harvested after 50 |b N acre added in My, 1989
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Table 2. Adaptability Traits of Big Bluestem Cultivars at the Mund Vall ey
Unit, SEK Branch Experiment Station.

Cultivar
Trait TAA237 Kaw Rount r ee Pawnee
Plant Stand (%
1985 10a’ 12a 17a 16a
1986 50a 50a 65a 49a
1987 6la 62a 64a 51a
1988 72a 72a 68a 68a
Plant Vigor Rating (-9, where |-best)
1985 5. 5ab 6. 5a 4.0b 5. 8a
1986 4. 0ab 5.0a 2.5b 4, 5ab
1987 4.0b 2.5b 4. 5ab 7.5a
1988 4.5b 4.5b 6. 5a 6. 5a
Foliage Height (cm
1986 120a 115a 122a 115a
1987 140ab 146a 130bc 120c
Foliage Wdth (cm
1986 19a 16a 18a 20a
1987 18a 16a 16a 18a

'Means within a row followed by the sane letter are not significantly
different (P=.05), according to Duncan's test.
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EFFECTS OF FLU D FERTILI ZER PLACEMENT AND TIM NG
ON TALL FESCUE AND BROVEGRASS YIELD

Daniel W Sweeney and Joseph L. Moyer

Summary

Knife applications of N resulted in 0.55 to 0.95 ton/a higher fescue and
bronegrass forage yields than broadcast or dribble applications. Highest
yields were obtained when two-thirds of the N was applied in the fall and one-
third was applied in the spring, whereas 100% of the N in the fall gave
poorest vyields.

| ntroduction

Several nmillion acres of seeded cool-season grasses exist in eastern
Kansas, nostly tall fescue and snmooth bronegrass pastures. Mich of the
cool -season grass in southeastern Kansas has been in long-term production and
continually fertilized by top-dressing. This study was initiated in 1986 to
determine how yield of tall fescue and snooth bronegrass is affected by 1)
timng of N application, 2) method of fluid N application as either broadcast,
dribble, or knife at 4", and 3) N rates of 75 and 150 |b/a.

Experinmental Procedure

Nitrogen fertilization timng schenes were 1) 100% of the N applied in
the fall, 2) 100% of the N applied in the spring, or split N applications
consisting of 3) 67% of the Nin fall and 33% of the N in spring and 4) 33% of
the N applied in fall and 67% of the Nin spring. Target application dates
were late Cct. or early Nov. for the fall UAN (urea-ammonium nitrate solution
- 28% N) fertilization, and spring N applications were in nmd-Mirch. Dribble
and knife spacings were 15 inches. Uniform broadcast applications of 39 I|b
P,0/a and 77 I b KO/a were nade each fall inmmediately preceding N
application. A 3 ft x 20 ft area was harvested in md-Muy.

Results

Tall fescue or bronegrass yields were affected by timng of N application
in 1989 (Table 1). The highest yields for both fescue and bronegrass were
obtained with two-thirds of the N applied in the fall and one-third in the
spring, and |owest yields resulted when all N was applied in the fall,
al though differences were less than 0.5 ton/fa. Knife applications resulted in
0.55 to 0.95 ton/a higher yield than broadcast or dribble for both fescue and
br onegr ass. Increasing the N rate from 75 to 150 |Ib/a increased fescue and
bronegrass yields by approximately 0.5 ton/a. However, yield was increased by
nore than 1 ton/a when 75 |b Na was applied as conpared to the check. A
three-way interaction of timng, nethod, and N rate for fescue yield
suggested, especially at the 150 Ib Na rate, that yield was increased by
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knife as conpared to surface applications in systems including split fall-
spring applications, whereas knifing 150 Ib NNa in the spring or fall did not
result in large increases in yields above those with surface applications.

Table 1. Effect of Fluid N Rate, Placerment and Tinme of Application on Tall
Fescue and Smooth Bromegrass Yields in 1989.

Yield @12% noisture

[tem Fescue Br omegr ass
""" tonfa ~-"""
Timng
100% of N in fall 2.05 2.58
67% of Nin fall - 33%of Nin spring 2.52 3.07
33% of Nin fall - 67%of N in spring 2.26 2.92
100% of N in spring 2.33 3.00
LSD (0. 05) 0.24 0.32
Met hod
Br oadcast 2.15 2.52
Dribble 2.03 2.70
Knife 2.70 3. 47
LSD (0. 05) 0.21 0.28
N Rate (Ib/a)
75 2.04 2.68
150 2.56 3.11
LSD (0. 05) 0.17 0.23
I nteraction(s) TxMKN NS
Check’ 1.00 1.15

'Not included in the 4x3x2 factorial analyses.
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EFFECT OF LEGUMES ON SUBSEQUENT GRAI N SORGHUM YI ELD
I N CONSERVATI ON Tl LLAGE SYSTEMS

Dani el W Sweeney and Joseph L. Myer

Sunmary

Previ ous | egune crops increased grain sorghumyields at two sites in the
first year after the | egunme (1987), but not in the second year (1988). However,
inthe third year at one site, yield was approxi mately 15 bu/a hi gher where red
clover was grown in 1986-87 than where grain sorghum had been conti nuously
cropped. Tillage affected grain sorghumyields in 1987 and at one site in 1989
but not in 1988. |In the first year after the |l egunes, N application rate did not
af fect yields; however, yields tended to increase with Nrate in 1988 and 1989

| ntroduction

This study was initiated to evaluate the use of spring-seeded (red clover)
and fall-seeded (hairy vetch) | egunes in reduced and no-till age systens on
subsequent grain sorghum production. N trogen rates up to 120 I b/a were applied
in each systemto determne the effect of |egunme on N requirenents for grain
sor ghum

Experi nental Procedure

The experinment was a split-split plot arrangenent of a random zed conplete
bl ock design with three replications. The whole plots were previous crop: red
clover, hairy vetch, or grain sorghum The first split was tillage system
reduced tillage or no tillage. The second split was Nrates: 0, 30, 60, 90, and
120 I b/a. The experinment was conducted on two adjacent sites at the Parsons
Field of the Southeast Kansas Branch Experinment Station. Site 1 had 24 |Ib
avai l abl e P per acre and 160 | b available K per acre, whereas Site 2 had 8 Ib
avai l able P per acre and 120 | b available K per acre in the surface soil zone
Site 1 was plowed fromnative grass in spring 1979, whereas Site 2 was pl owed
fromnative grass in fall 1983. To establish the previous crop for subsequent
grai n sorghum production, red clover was planted on March 21, 1986, grain sorghum
was planted on June 17, 1986, and hairy vetch was planted on Septenber 10, 1986
No-till plots in the red clover and hairy vetch areas were sprayed with 1 qt/a of
gl yphosate and 3 pt/a of 2,4-D ester in May, 1987. No-till plots in the previous
grain sorghum area were sprayed with 1 qt/a of glyphosate in May. Reduced
tillage plots in all previous crop areas were offset disced with one pass in Muy.
Ni t rogen as UAN solution (28% N) was dribble applied in June prior to planting at
the rates listed above. Pioneer 8585 grain sorghum seed was planted in all areas
at 62,000 seed/a. Gain sorghumwas replanted in the plots in 1988 and 1989
simlar to 1987

Resul ts

At Site 1 in 1987, yields of grain sorghumfollow ng either red clover or
hai ry vetch were hi gher than those of grain sorghumfollow ng grain sorghum
(Table 1). At Site 2, the lower soil P and K fertility site, grain sorghum
yields following hairy vetch were 11 bu/a higher than those follow ng red clover
however, this difference was not significant. Both previous |egune crop systens
resulted in higher yield in 1987 than continuous grain sorghum However, in
1988, grain sorghumyield was not significantly affected by previous | egune crop
At Site 1, though not statistically significant, yields were nore than 13 bu/a
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| ess with continuous grain sorghumthan where | egunes were grown in 1986-87. In
1989 at Site 1, grain sorghumgrown in the area cropped to red clover in 1986-87
yi el ded approximately 15 bu/a nore than grain sorghumthat had been grown
continuously since 1986. Yields at Site 2 in 1989 were not significantly

af fected by previous crop.

At both sites in 1987, reduced tillage resulted in nore than 15 bu/a higher
yields than no tillage; however, tillage did not affect grain sorghumyield in
1988 (Table 1). Tillage did not affect yield at Site 1 in 1989; however, reduced
tillage resulted in approximately 9 bu/a higher yields than no tillage at Site 2.
For the first grain sorghumcrop to follow the | egune systens (1987), Nrate did
not significantly affect yields at either site. |In contrast, for the second
grain sorghumcrop to follow the | egunes (1988), increasing Nrates tended to
i ncrease yields, with no interaction between previous crop and N application
rate. In 1989 at Site 1, grain sorghumyield tended to be increased with
increasing N rates. However, a tillage by Nrate interaction resulted from
maxi mum yi el d being obtained with 90 |b NNa in reduced tillage, whereas in no
tillage, maxi mumyield was obtained with 120 Ib NNa. At Site 2 in 1989, yield
increased with increasing Nto 90 Ib NNa with no further increase at 120 b N a
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Table 1. Effect of Previous Crop, Tillage, and N Rate on G ain
Sorghum Yield at Two Sites at the Parsons Field in 1987
1988, and 1989

Grain Sorghum Yield

Site 1 Site 2

Tr eat nent Means 1987 1988 1989 1987 1988 1989
--------------- bu/a ---------------

Previ ous Crop
Red cl over 56.7 87.2 59.1 39.1 68.5 41.7
Hai ry vetch 55.5 88.6 50.2 50.4 74.9 41.4
Grai n Sor ghum 27.9 73.9 43.4 21.9 69.8 41.7
LSD (0. 05) 10.4 NS 10.2 12.7 NS NS

Till age

Reduced 59.3 83.3 52.4 45.5 72.6 46.0
No-til | age 34.1 83.1 49.4 28.8 69.5 37.3
LSD (0. 05) 12.7 NS NS 11.3 NS 7.4

N rate (Ib/a)
0 45.0 77.3 36.6 35.0 68.7 32.9
30 43.9 80.5 46.6 34.8 67.1 38.0
60 47.3 81.1 52.4 39.3 71.5 42.2
90 48.2 86.8 57.3 37.9 73.3 47.5
120 49.1 90.3 61.7 38.7 74.6 47.5
LSD (0. 05) NS 6.2 5.9 NS 4.3 5.1
I nteraction(s) NS NS TxN NS NS NS
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EFFECTS OF P AND K RATES AND FLUI D FERTI LI ZER
APPL| CATI ON METHOD ON DRYLAND ALFALFA Y| ELD'

Dani el W Sweeney, Joseph L. Myer, and John L. Havlin

Sunmmar y

Total alfalfa yield was increased by fluid P additions up to 120 I b P,QJ/ a;
however the nmj or reponse appeared to be due to the first 40 Ib P,O/a. Afalfa
yield was increased by 80 Ib K,O a but not by higher Krates. Fluid fertilizer
pl acenent did not affect alfalfa yields in 1989

| ntroduction

Al falfa production in Kansas totals approximately 1 million acres.
Efficient fertilizer use can result in large econonic returns for alfalfa
producers. Limted work has been done in Kansas concerning fertilizer options
for alfalfa. Therefore, a study was initiated to determne how alfal fa yields
are affected by P and K rates and nethod of fluid fertilizer application

Experi nental Procedure

An on-station site was planted in fall 1987. Background soil P and K | evels
in the surface 6" were 11 and 120 | b/a, respectively. The treatnments were ran-
dom zed in a conplete block with four replications. Two separate anal yses
(experinments) were nade. The first analysis conpared liquid fertilizer P rates
of 0, 40, 80, and 120 Ib P,O/a and K rates of 0, 80, and 160 | b K,O a when
dri bbl e applied. The second anal ysis conpared broadcast, dribble, and knife
(4-inch depth) application nmethods at P rates of 40 and 80 I b P,Q/a and K rates
of 0 and 80 Ib K;.Oa. Fertilizer applications were nmade preplant in fall 1987
Fertilizer solutions were also applied in fall 1988. Cuttings were taken froma
3 x 20" area of each plot.

Resul ts
Experinment 1

At the first cutting in 1989, significant yield increases were obtained with
P and Krates up to 80 Ib P,O/a and 80 Ib K,Oa (Table 1). First cutting yields
i ncreased approxinmately 50%with 80 Ib P,O/a as conpared to no-P treatnents.
Though differences in nean yields were smaller, second and third cutting yields
tended to increase with the addition of 40 | b P,O/a, but higher P rates did not
significantly increase yields. Phosphorus additions increased total yield by
0.66 to 1.06 ton/a above the check. The addition of 80 |Ib KO a resulted in
significant increases in yield for all cuttings and the total; however, a further
increase to 160 Ib K,Oa did not result in additional increases in yield

Experinment 2

Yield of individual cuttings or total yield was not significantly affected
by fluid fertilizer placenent in 1989 (Table 2). Dribble and knife applications

'Research is partially supported by grant funding fromthe Fluid Fertilizer
Foundat i on
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tended to result in higher yield than with broadcast, but the differences were
small. The absence of interactions suggests that the effect of P or K additions
on alfalfa yield was not influenced by placenent nethod

Table 1. Alfalfa Yield in 1989 as Affected by P and K
Rates of Dribble Applied Fluid Fertilizer

Yield @2% Mi sture

Cutting

Tr eat nent 1 2 3 4 Tot al
-------------- tonfa -------------

P,Q, (Ib/a)
0 1.06 1.23 1.05 0.70 4. 04
40 1.36 1.37 1.17 0.79 4.70
80 1.50 1.45 1.18 0.77 4.91
120 1.50 1.48 1.27 0.85 5.10
LSD (0. 05) 0. 15 0.14 0.12 0.10 0. 40

K,O (I b/ a)
0 1.20 1.28 1.07 0.71 4.26
80 1.40 1.44 1.24 0.82 4.85
160 1. 47 1.44 1.24 0.82 4,95
LSD (0. 05) 0. 13 0.12 0.10 0.08 0.34
I nteraction NS NS NS NS NS
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Table 2. Alfalfa Yield in 1989 as Affected by Pl acenent Method
and P and K Rates of Fluid Fertilizer

Yield @2% Mi sture

Cutting
Tr eat nment 1 2 3 4 Tot a
------------- tonfa -------------
Met hod

Br oadcast 1.32 1.35 1.09 0.76 4.52
Dri bbl e 1.40 1.40 1.13 0.77 4.70
Knife 1.44 1.43 1.16 0.73 4.78
LSD (0. 05) NS NS NS NS NS

P,Q, (Ib/a)
40 1.35 1.39 1.14 0.74 4.61
80 1.42 1.41 1.12 0.77 4.73
LSD (0. 05) NS NS NS NS NS

K,O (I b/ a)
0 1.30 1.33 1.08 0.71 4.42
80 1.48 1.47 1.17 0. 80 4.92
LSD (0. 05) 0.10 0.08 0. 07 0.08 0. 25
I nteraction(s) NS NS NS NS NS
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TI LLAGE AND Nl TROGEN FERTI LI ZATI ON EFFECTS ON YI ELDS I N A
GRAI'N SORGHUM - SOYBEAN ROTATI ON

Dani el W Sweeney

Sunmar y

In general, conventional and reduced tillage have resulted in higher grain
sorghumyields than no-tillage. Applying Nresulted in |arge increases in grain
sorghumyield, with anhyrous amonia tending to result in highest yields. In
contrast, soybean yields have been little or not affected by tillage or residua
N application net hod

I nt r oducti on
Many kinds of rotational systens are enployed in southeastern Kansas. This
experinment was designed to determne 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, with
tillage systens as whole plots and N treatnments as subplots. The three tillage
systenms were conventional, reduced, and no tillage. The conventional system
consi sted of chiseling, discing, and field cultivation. The reduced-tillage
system consi sted of discing and field cultivation. @ yphosate was applied each
year at 1.5 qt/a to the no-till areas. The four nitrogen treatnents for the
1983, 1985, 1987, and 1989 grain sorghumwere a) zero N applied, b) anhydrous
ammoni a knifed to a depth of 6 inches, c) broadcast urea-amoniumnitrate (UAN -
28% N) solution, and d) broadcast solid urea. N rates were 125 | b/ a.

Resul ts

Averaged across the 4 years of grain sorghum conventional tillage has
tended to result in higher yields than no tillage, even though the difference was
not significant in 1983 (Table 1). Snall fluctuations occurred, but conventiona
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 maintain yields. In general, any of the N fertilization
systenms resulted in large increases in yield as conpared to the check. Except
for 1983, anhydrous anmonia tended to result in highest yields. However, except
for 1987, use of either urea or UAN for surface N fertilization did not result in
a large decrease in grain sorghumyield. Yield was affected by an interaction
between tillage and N fertilization systemin 1985. This was due to the |arge
yi el d i ncrease obtained with anhydrous ammnia in no-tillage plots as conpared to
snal | er increases with anhydrous ammonia in conventional or reduced-till age
pl ot s.

Al t hough soybean yield generally tends to be less with no tillage, the
di fferences have not been 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 treatnents were less than 1.5 bu/a (data not shown).
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Tabl e 1.

Effect of Tillage and N Fertilization on Yield of Gain
Sorghum Grown in Rotation with Soybeans.

Yield
4-crop
Treat nents 1983 1985 1987 1989 Avg
------------- bu/a -------------
Till age

Convent i onal 46. 8 95.4 69. 8 52.3 66. 1
Reduced 45.9 95.0 75.5 43. 3 64.9
No-till age 42.8 58.8 52.0 30.1 45.9

LSD (0. 05) NS 7.3 11.6 15.8

N Fertilization

Check 45.0 65. 6 30.4 18.9 40.0
Anhydr ous ammoni a - knifed 45. 2 92.3 92.0 55.0 71.1
UAN sol ution - broadcast 43.9 85. 6 60. 4 47.1 59.3
Urea solid - broadcast 46. 4 88.9 80. 3 46.7 65. 6

LSD (0. 05) NS 5.5 9.2 7.6

T x N lInteraction NS * NS NS
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SO L COVPACTI ON EFFECTS ON SOYBEAN AND GRAI N SORGHUM
AND SELECTED SO L PROPERTI ES'

Dani el W Sweeney and Mary Beth Kirkham

Sunmmar y

Conpaction schenmes did not affect soybean or grain sorghumyields in 1987
or 1988. However, in 1989, yield of WIlianms 82 soybeans and Pi oneer 8585 grain
sorghum was reduced by all conpaction and by wheel track conpaction

| ntroduction

Cl aypan soils are typical in southeastern Kansas. Usually, these soils have
approximately 1 ft of silt loamoverlying 3 ft or nore of silty clay. Therefore
nmechani cal operations that affect the top 12" of soil may significantly inpact
pl ant growth and crop production. Soil conpaction is one possible consequence of
tillage and harvesting operations. Thus, the objective of this experinment was to
determ ne the effect of selected conpaction systens on soybean and grai n sorghum
grow h and yield and on soil properties.

Experi nental Procedure

The experinment was established at the Col unbus Field of the Southeast Kansas
Branch Experinment Station in 1987. Five conpaction systens conprised the whol e
plots of a split-plot experinental design. The conpaction regines include 1)
entire area conpacted, 2) wheel track conpaction, 3) wheel track conpaction that
has recei ved a subsequent chisel operation, 4) wet disc operation, and 5) no
i ntentional conpaction. Subplots were two soybean varieties, WIllians 82 and
Bay, and one grain sorghumvariety, Pioneer 8585. Plots were conpacted in the
spring each year by use of a four-wheel drive tractor with a total weight of
18640 Ib in 1987 and 20,140 Ib in 1988 and 1989. Doubl e passes in the sanme track
were nmade by the tractor. |In addition, since the tire width was 20"
si de- by-si de, doubl e-passed tracks were used to nake a 40" conpacted area. These
tracks were nmade perpendicular to the subsequent row planting. The chisel opera-
tion for designated wheel track treatnents was done perpendicular to the whee
tracks in April at a depth of 8" and on a spacing of 12". The no intentiona
conpaction treatnent also received a chisel operation in 1989. Wt disc
operations were done in May. All plots, including those receiving no intentiona
conpaction, were disced and field cultivated in June prior to planting. Soybeans
and grain sorghumwere planted in md-June at approximately 140,000 and 66, 000
seeds/a, respectively. Soybeans were fertilized with 153 | b/a of 6-24-24 applied
as a side band with the planter. Gain sorghumwas fertilized with a blend of 67
Ib NVa as urea (46-0-0) and 145 I b/a of 6-24-24 applied as a side band with the
pl anter.

Pl ots were harvested for yield. Yield conponents were determ ned froma
sanpl e taken froma 30 x 52" area within the plot. |In addition, plant height at
maturity, |eaf area index, and dry weight were neasured. Oxygen diffusion rates
at 4" and gravinetric noisture content were neasured in the soil

! Research is partially supported by grant funding fromthe Kansas Soybean
Conmi ssi on.

53



Resul ts

Vi sual synptons were apparent by 1988, but the conpaction systens did not
result in statistical differences in yield of soybeans or grain sorghumin 1987
or 1988 (Table 1). Plant popul ation, plant height, and soil penetration

resi stance were affected by conpaction in 1988 (data not shown). |In 1989, yield
of both WIlians 82 soybeans and Pi oneer 8585 were reduced by the all-conpaction
treatment. |In addition, wheel track conpaction resulted in lower WIlIlians 82

yield than in the wheel track systemthat received a chisel treatnent as an
attenpt to disrupt any conpaction zone. These results suggest that short-term
conpaction resulting fromsituations simlar to those encountered in this study
may not result in a significant decrease in yield. However, continued conpaction
with no effort to elimnate any potential conpacted soil zones could result in
decreased crop production

Table 1. Effect of Selected Conpaction Schenes on Yield of WIlians 82 and
Bay Soybeans and Pi oneer 8585 Grain Sorghumin 1987, 1988, and 1989

Yield
Wllianms 82 Bay 8585

Conpacti on Schene 1987 1988 1989 1987 1988 1989 1988 1989
------------------------- bu/a -------------------

No i ntentional conpaction 22.8 11.4 37.8 22.8 19.2 35.7 66.1 75.1
Al'l conpacted 21.0 10.2 27.7 22.2 17.1 28.6 59.0 51.5
Wheel track 21.3 11.1 34.0 21.7 22.6 33.0 69.8 61.3
Wheel track - chisel 22.4 14.3 37.3 22.1 20.4 36.6 69.5 77.6
Wet Di sc 23.7 14.6 40.5 23.7 23.0 33.7 66.7 77.3
LSD (0. 05) NS NS 3.0 NS NS NS NS 18.0
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EFFECT OF TILLAGE SYSTEMS ON SOYBEAN YI ELD'

Dani el W Sweeney and Mary Beth Kirkham

Sunmmar y

Soybean yields were not affected by tillage either grown in rotation with
grain sorghum or as a continuous nonocrop in 1988. 1n 1989 in either rotation
yield tended to be highest with spring chisel. Yields in 1989 tended to be | ower
wi th conservation-type tillage systens.

| ntroduction

Sout heast ern Kansas accounts for approximately one-third of soybean
production in the state. Thus, nuch of Kansas soybean production occurs on
claypan soils typical of the area. Usually, these claypan soils have
approximately 1 ft of silt loamoverlying 3 ft or nore of silty clay. Therefore
nechani cal operations such as tillage that affect the top 12" of soil nmay
significantly inpact plant growh and crop production. The objective of this
study was to determine the effect of six selected tillage systens on soybean
yield in continuous nonoculture and in rotation with grain sorghum

Experi nental Procedure

The experinment was established at the Mound Valley Field in 1988. Three
areas were subdivided froma 9-acre field: one was for continuous soybeans, and
the second and third areas were in rotation with grain sorghum so that soybean
i nformati on was coll ected one year fromthe second area and in the next year from
the third area. The six planned tillage systens included |ate winter chiseling
spring chiseling, spring plowing, ridge tillage, reduced tillage, and no till age.
Three cultivars (Wllians 82 - Goup IIl; Sparks - Goup |V, Bay - Goup V) were
planted in each tillage system

Resul ts

Tillage systemdid not significantly affect soybean yield in 1988 (Table
1); however, yields tended to be lower with no tillage than with the other
systenms, for soybeans grown continuously or in rotation with grain sorghum
However, when soybeans were grown in rotation, 1988 yields were influenced by an

interaction between tillage systemand cultivar. 1In 1989, yields of soybeans in
both rotations were affected by tillage system wth the spring chisel treatnent
resulting in the highest yields. |In general, treatnents that involved limted or

no tillage tended to result in | ower soybean yields in 1989

Averaged across tillage systens, yields in 1988 were higher for Bay than
Sparks, with WIllians 82 having internmedi ate values at both sites (Table 1). In
1989, WIlians 82 produced the highest yields. Yields of Bay (Goup V) were | ow,
probably because of frost.

! Research is partially supported by grant funding fromthe Kansas Soybean
Conmi ssi on.
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Table 1. Effect of Selected Tillage Systens on Yield of Soybeans in
1988 and 1989 Grown Continuously or in Rotation with Gain

Sor ghum
Soybean Yield
Cont i nuous In Rotation
Soybeans with Grain Sorghum
Tr eat nent Means 1988 1989 1988 1989
------------ bu/a ------------
Till age
Late W nter Chisel 20.4 18.9 22.5 15.8
Spring Chi sel 20.8 24.3 23.5 21.6
Spring Pl ow 21.1 23.7 21.0 15.8
Ri dge-till age 21.6 12.5 21.6 18.7
Reduced 20.0 15.1 21.2 14. 4
No-till age 18.5 12.3 20.0 15.1
LSD (0. 05) NS 4.4 NS 4.1
Cul tivar
WIllians 82 20.7 20.1 22.1 20.2
Spar ks 19.2 17.5 20.1 17.7
Bay 21.3 15.7 22.8 12.8
LSD (0. 05) 1.5 2.4 0.9 2.0
I nteraction NS NS TxC NS
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EFFECT OF PREVI OQUS RESI DUE MANAGEMENT AND N RATE ON YI ELDS
N A CONTI NUOUS SMALL GRAIN - DOUBLECROP SOYBEAN ROTATI ON

Dani el W Sweeney

Sunmmar y

In general, doubl ecrop soybean yields have been I ow from 1983 to 1989 with
no defined trend in response fromwheat straw resi due managenent. However, wheat
(or oat) yields have often been | ower where the previous doubl ecrop soybeans were
pl anted no-till as conpared to burn and disc or discing only. Increased N rates
for wheat have had little effect on wheat or soybean yi el ds.

| ntroduction

Doubl ecr oppi ng soybeans after wheat or other snmall 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 nmethod of
managi ng the residue may affect not only the doubl ecrop 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 imobil-

i zation of N applied for the following small grain crop (usually wheat).
Therefore, an additional objective of this study was to observe whether an
increase in Nrate, especially where doubl ecrop soybeans were grown w th no-
tillage, could increase small grain yields.

Experi nental Procedure

Three wheat residue managenent systens for doubl ecrop 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 broad-

cast in all areas. |In spring, urea was broadcast as a topdressing to all plots,
so that the total Nrate was 83 I|b NNa. Weat yield was determined in areas
where the three residue managenent systens were inposed previously. |n spring

1985, residue managenent 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 treatnents were
continued through 1989, except in 1986 and 1987, when oats were planted in the
spring because of wet conditions in the fall

Resul ts

In general, yields of doubl ecrop soybeans were | ow during the 7 years of
this study (Table 1). Yields rarely exceeded 15 bu/a. The disc only treatnent
tended to result in higher yields in years where resi due managenent resulted in
significant differences. No-tillage tended to result in |Iower or no yields,
partly because of weed pressure. In 1987 and 1989, the residual N that was
applied to the previous wheat crop resulted in higher soybean yield in the burn
then disc treatment and in the disc only treatnent. However, yield was not
increased by residual Nin the no-tillage plots (interaction data not shown).

In general, the previous residue nanagenent used for doubl ecrop soybeans
af fected the subsequent wheat or oat crops (Table 2). Small grain yields have
been up to 20 bu/a | ess where soybeans were doubl ecropped no-till in the previous
year. Oten, yield differences were snall between the burn then disc treatnent
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and the disc only treatnment. Averaged across residue nanagenent systens,
increasing the Nrate never resulted in an increase in small grain yield.
However, oat yields in 1987 were affected by an interaction between residue
managenent systemand N rate. |Increasing Nrate |lowered oat yields in areas
wher e doubl ecrop soybeans had been planted no-till, whereas increasing Nrate

i ncreased oat yields where the resi due managenent had been either burn then disc
or disc only.

Table 1. Soybean Yield as Influenced by Small Grain Residue
Managenent and Resi dual N Application Rates.

Soybean Yield
Tr eat nent Means 1983 1984 1985 1986 1987 1988 1989

Smal|l grain residue nognt

Burn then disc 7 - 15 10 13 1 11

Di sc only 4 - 21 12 17 3 10
No-till age 6 - 0 9 13 6 0

LSD 0. 05 NS - 2 NS 3 2 6

N Rate (lb/a)

83 - - 12 10 13 3 5

129 - - 13 12 15 4 10

LSD 0. 05 - - NS NS 1 NS 2

| nteraction - - NS NS * NS * *
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Table 2. Weat Yield in 1984, 1985, 1988, and 1989 and Cat Yield in 1986 and
1987 as Influenced by Previous Snall Grain Residue Managenent and N
Application Rates.

Small Gain Yield

Tr eat nent Means 1984 1985 1986 1987 1988 1989
----------------------- bu/fa ---------------- -
Pr evi ous resi due ngnt
Burn, then disc 63 59 79 51 58 40
Di sc only 59 55 85 49 53 45
No-till age 43 48 64 42 50 33
LSD 0. 05 13 8 6 NS 5 NS

N Rate (lb/a)

83 - 53 77 47 56 38

129 - 55 75 47 51 40
LSD 0. 05 - NS NS NS 5 NS

| nteraction - NS NS * NS NS
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EFFECT OF TIM NG CF LI M TED | RRI GATI ON ON SOYBEANS
PLANTED AT TWO DATES

Dani el W Sweeney and George V. G anade

Sunmmar y

In 1987, limted irrigation did not significantly increase the yield of
soybeans planted in early or late June. An interaction (p<0.10) suggested that
during 1987, irrigation nay have been nore inportant for |ate-planted soybeans
than for those planted in early June. |In 1988, soybean yield was increased by as
much as 25% by the addition of limted irrigation. In 1989, though yield tended
to be increased by approxinmately 4 bu/a, the difference was not significant.

| ntroduction

Irrigation of soybeans is not extensive in southeastern Kansas. This is due
partly to the lack of large irrigation sources. Limted irrigation, supplied by
t he substantial nunber of ponds in the area, could be used to help increase
soybean yields. The objectives of this experinent were to determnine the optinmm
reproductive growmh stage for irrigation with a limted water supply and to
determne if planting date affects soybean responses to irrigation

Experinental Procedure

An experinment was established in 1987 to determ ne the effect of four
irrigation schenes on yield of three soybean cultivars planted at two dates. The
four irrigation schemes were no irrigation, 1" applied at the RL growth stage
(first bloom), 1" applied at the R4 growh stage (pod 0.75" long at one of four
upper nost nodes), and 1" applied at R6 growh stage (full-sized green beans at
one of the four uppernost nodes). The two planting dates were early and | ate
June. The three soybean cultivars were Crawford, Douglas, and Sparks. Al
cultivars were seeded at approxi mately 146,000 seed/a. Al areas were fertilized
with 112 I b/a of 6-24-24 prior to planting

Resul ts

In 1987, soybean yield was not significantly affected by irrigation scheneg,
pl anting date, or cultivar selection (Table 1) and averaged 38.7 bu/a. An
i nteraction (p<0.10) between irrigation scheme and planting date in 1987
suggested that yields of the three cultivars planted at the early date were not
affected by irrigation schenes. However, when the three cultivars were planted
in late June, they appeared to respond to the irrigation systens. Yields were
increased by 3 to 6 bu/a when the soybeans received 1" of irrigation at the Rl
and R6 reproductive growt h stages, as conpared to either no irrigation or
irrigation at the R4 stage (data not shown). Even though rainfall occurred
sporadically in 1987, the yields suggest that npisture stress periods were

mnimal. In contrast, yields were lower in 1988 and were |likely influenced by
dry conditions. Thus, soybean yields were 2.5 to 4.1 bu/a higher with irrigation
than without in 1988. |In 1989, an interaction simlar to that in 1987 between

irrigation schene and planting date was observed. Yield tended to be unaffected
by irrigation at the early planting date; however, yields fromthe |ate planting
date were increased by approximately 7 to 11 bu/a (data not shown). An

i nteracti on between planting date and cultivar in 1987 showed that Sparks was
little affected by planting date, whereas both Crawford and Dougl as yi el ded
approximately 2 to 3 bu/a |l ess when planted in late June rather than in early
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June. |In 1988, the planting date by cultivar interaction was due to the |arger
reduction in yield for Douglas planted at the later date than for the other two
varieties. In 1989, the interaction was due to lower yields at the early date

wi th Sparks than Crawford or Douglas, whereas all cultivars yielded approxi mately
the sane when planted at the later date. |In addition, in 1988, early June

pl anti ng and Sparks soybeans resulted in higher yield than late planting and
Crawford and Douglas cultivars. |In 1989, the differences between planting dates
were not significant, although Sparks tended to yield approximately 5 bu/a | ess
than Crawford and Dougl as.
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Table 1. Effect of Timing of Limited Irrigation on Yield of
Soybean Planted at Two Dates in 1987 and 1988

Yield
Tr eat nent Means 1987 1988 1989
-------- bu/a -----------
Irrigation by growth stage
None 36.8 16. 4 25.0
R1 39.6 18.9 29.4
R4 38.3 20.0 28.5
R5 39.9 20.5 29.8
LSD (0. 05) NS 2.3 NS
Pl anti ng Date
Early June 39.4 20.1 29.8
Late June 37.9 17.9 26. 6
LSD (0. 05) NS 1.6 NS
Cul tivar
Crawford 38.9 18. 1 30.2
Dougl as 38.4 18. 6 29.1
Spar ks 38.7 20.2 25.2
LSD (0. 05) NS 0.9 1.6
| nteraction(s) PxC PxC PxC
I xP (0.10) I xP (0.10)
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EFFECTS OF SULFUR RATE, METHOD, AND SOURCE ON TALL FESCUE!

Dani el W Sweeney and Joseph L. Myer

Sunmar y

Fluid S additions had a mininmal effect on tall fescue yield; however, sone
qual ity paranmeters appeared to be inproved. Perhaps because of |ow Apri
rainfall, fertilizer placenent did not affect final forage yield

| ntroduction

Since sulfur is a necessary elenent for both plants and aninmals, sulfur
fertilization not only may benefit forage growth but nmay inprove ani ma
performance. Tall fescue is one of the najor forages in southeastern Kansas, as
well as in other parts of the country. Thus, this research was initiated to
eval uate the effect of fluid S rate, nethod of application, and source on yield
and quality of tall fescue

Pr ocedur e

Site 1 was established in spring 1988 at an off-station |ocation (Terry
Green farn), and Site 2 was established in spring 1989 at a second off-station
| ocation (Calonder farn). Factors included O Ib S/a conpared with 15 and 30 |Ib
S/a as amoni um sul fate (AS) and anmoni umthi osul fate (ATS) as fluid sources
Met hods of application were broadcast, dribble, and knife. Spacing for dribble
and knife applications was 15 inches. N trogen was bal anced to 150 Ib NNa with
UAN. Uni form broadcast applications of 77 Ib P,O/a and 84 |b K,O a were nmade to
all plots each year. 1In mid-My, final forage production was harvested near ful
bl oom at both sites.

Resul ts

Though the differences were small, the application of 30 Ib S/a as ATS
increased final forage yield (p<0.10) at site 1 in 1989 as conpared to O or 15 | b
S/a (Table 1). The application of 30 I b S/a as ATS al so increased N content and
decreased neutral -detergent fiber (NDF) values in the final yield as conpared to
no S. Both sources resulted in increases in S concentration in fescue tissue
however, ATS resulted in significant increases at both 15 and 30 Ib S/a
application rates, whereas AS only resulted in increased S concentration at the
30 Ib S/a rate. At site 2, there were no responses in yield, N content, or S
content to S additions of either source (Table 2). NDF was slightly increased
with ATS application at 15 | b S/a, but was reduced by 30 I|b S/a to a val ue
simlar to that obtained with no S application

At Site 1 in 1989, knifing tended to result in higher yield, N content, and
S content in forage than broadcasting, with dribble applications resulting in
i nternedi ate values (Table 1). Placenent nethod had no effect on NDF val ues at
Site 1. At Site 2, knifing also tended to result in higher yield, N content, S

! Research is partially supported by grant funding fromthe Fluid Fertilizer
Foundati on, Texas Sul phur Products Co., The Sul phur Institute, and Al lied-Signha
I nc.
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content, and | ower NDF val ues than broadcast applications (Table 2). However, in
general, effects of knifing were not significantly different than those obtained
wi th dribble applications.

Table 1. Effect of S Rate and Method of Application on Final Forage Yield, N
S, and Neutral -Detergent Fiber (NDF) Content of Tall Fescue
Fertilized with Ammoni um Sul fate (AS) and Ammoni um Thi osul fate (ATS)
at Site 1 in 1989

Yield N S NDF

Tr eat ment AS ATS AS ATS AS ATS AS ATS
-- ton/a -- ---- %o --- ppm--- ---- % ----

Rate (Ib/a)
0 3.03 3.03 1.59 1.59 1310 1310 57.6 57.6
15 3. 07 2.95 1.66 1.66 1380 1590 57.6 57.1
30 3.13 3.25 1.61 1.69 1570 1760 57.7 56. 6
LSD (0. 05) NS NS NS 0.08 190 170 NS NS
LSD (0. 10) NS 0.21 NS 0. 06 160 140 NS 0.7

Met hod

Br oadcast 3.04 2.89 1.53 1.54 1350 1440 57.6 56. 6
Dri bbl e 3.03 3. 07 1.58 1.63 1400 1600 57. 4 57.3
Kni f e 3.15 3.27 1.74 1.77 1510 1630 57.9 57. 4
LSD (0. 05) NS 0.25 0. 09 0.08 NS NS NS NS
LSD (0. 10) NS 0.21 0.08 0. 06 NS 140 NS NS
RxM I nteraction NS NS NS * NS * * NS NS
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Table 2. Effect of S Rate and Method of Application on Final Forage Yield, N
S, and Neutral -detergent Fiber (NDF) Content of Tall Fescue
Fertilized with Ammoni um Sul fate (AS) and Ammoni um Thi osul fate (ATS)
at Site 2 in 1989

Yield N S NDF

Tr eat ment AS ATS AS ATS AS ATS AS ATS
-- ton/a -- ---- %o --- ppm--- ---- % ----

Rate (I b/a)
0 2. 46 2. 46 1.67 1.67 1350 1350 61.3 61.3
15 2.21 2.71 1.72 1.57 1390 1330 60. 7 62.8
30 2.26 2.48 1.63 1.63 1390 1380 61.1 61.2
LSD (0. 05) NS NS NS NS NS NS NS 1.1
LSD (0. 10) NS NS NS NS NS NS NS 0.9

Met hod

Br oadcast 2.20 2.32 1.53 1.46 1310 1180 62. 4 63.2
Dri bbl e 2.30 2.64 1.71 1.63 1430 1380 60. 7 61.4
Kni f e 2.43 2.69 1.78 1.77 1400 1490 60.1 60. 7
LSD (0. 05) NS NS 0.16 0.14 NS 180 1.5 1.1
LSD (0. 10) NS 0.27 0.13 0.12 NS 150 1.2 0.9
RxM I nteraction NS NS NS NS NS NS NS NS
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PERFORVANCE TESTI NG OF SMALL GRAIN VARI ETI ES

George V. Granade and Ted Walter'?

Sunmar y

W nter wheat and barley were planted in m d-Cctober, 1988, and spring
oats and spring wheat were planted in md-March, 1989. Wnter wheat was
harvested in June with an average yield of 74 bu per acre. Wnter barley had
an average yield of 46 bu per acre. The spring snall grains were harvested in
early July. Spring oat varieties, Ogle and Bates, had the highest yields.

Yi el ds of spring wheat were nmuch | ower than those of winter wheat. The spring
wheats do not appear very prom sing because of the warmhum d conditions in
early spring in southeastern Kansas, which increase the potential for

di seases.

| nt roducti on

The smal|l grain variety tests are conducted to hel p sout heastern Kansas
growers select varieties best adapted for the area. Conplete results for
these tests are available in Kansas Agric. Expt. Stn. Report of Progress 577
and Report of Progress 588. The snmall grains tested in 1989 included w nter
wheat, winter barley, spring oats, and spring wheat.

Experinental Procedure

Forty-two wi nter wheat and five winter barley cultivars were planted on
Cct ober 12, and COctober 4, 1988, respectively, and six spring oats and nine
spring wheat cultivars were planted on March 14, 1989. Seeding rates were
1, 080, 000 seeds per acre for wheat, 70 I b. per acre for barley, and 90 | b. per
acre for spring oats. All grains were fertilized with 75 Ib. N per acre
before pl anting.

W nt er Wheat Results

Average yield for all varieties tested was 74 bu/a, with Pioneer 2163,
Pi oneer 2551, Terra 201 exp., Karl, AGSECO 7846, AgriPro Lincoln, Terra 152
exp., and Caldwell being the top yielders. The fall was very favorable for
pl anting and establishing stands. The winter was cold, but the wheat was wel
established, so there was little, if any, winterkill. The spring was drier
than normal, but rainfall was adequate to produce excellent yields. Yields of
sone varieties are shown in Table 1.

! Department of Agronony, KSU.
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Wnter Barley Results

Barl ey yields ranged from26 to 66 bu/a (Table 2). Lodging was a nmjor
problem for nost varieties. Post produced the highest yield for 1989 and for
the 2- and 3-year averages.

Spring Cats Results

Yi el ds and yi el d conponents of spring oats are shown in Table 3. Average
yield of the test was 58 bu per acre, and test weights averaged 31 | b per
bushel. Yields ranged from48 to 72 bu per acre, with Ogl e being the highest
yielding variety. Yields were |ower than normal because of a cool spring and
low rainfall for April.

Spring Wieat Results

Yi el ds and yi el d conponents for spring wheat are shown in Table 4. The
spring wheat test averaged 24 bu per acre, and the highest yielding cultivar
was Marshall (34 bu per acre). Test weight ranged fromd44 to 57 |b per
bushel. The dry spring reduced yields for these wheats.
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Table 1. Wnter Wieat Yields of Selected Varieties, Parsons, 1989.

1989 Test Pl ant

Br and Variety Yi el d Wi ght Hei ght
Bu/ a Lb/ bu In

Pi oneer 2551 (9) 89 56. 4 33
Pi oneer 2163 89 56. 9 32
Terra 201 Exp. (9) 88 56. 3 34
--- Kar | 86 59.1 34
AGSECO 7846 85 60.5 34
AgriPro Lincoln (9S) 84 58.0 37
Terra 152 Exp. 84 58.0 34
--- Cal dwel I (S) 82 57.0 37
Pi oneer 2180 79 55.9 28
--- TAM 107 79 58.1 34
Agri Pro Twai n (S) 78 59.5 36
--- Cardinal (9S) 78 54.7 41
Pi oneer 2172 78 56. 2 30
--- Si oux! and 78 57.9 40
Test nean 74 58.0 35

LSD, o5 7 2.1 2

Pl anted: Cctober 12, 1988
Harvested: June 16, 1989
Fertilizer: 75 1b Na on Cctober 3, 1988

Table 2. Yield and Yield Conponents for Wnter Barley, 1989.

Yi el d Pl ant Test
Vari ety 1989 1988- 89 1987- 89 Hei ght Wi ght
----------- Bu/a----------- In Lb/ bu
Dundy 43 64 62 24 39.2
Hi t chcock 43 62 60 27 41.0
Kanby 26 61 60 28 38.4
Post 66 83 83 30 39.9
Schuyl er 50 69 69 28 41.6
LSDy. o5 16 3 NS
Test nean 46 27 40.0

Pl anted: Cctober 4, 1988
Harvested: June 19, 1989
Fertilizer: 75 1b N a on Cctober 3, 1988
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Table 3. Yield and Yield Conponents of Spring Oats, 1989.
1989 Test M d- Pl ant
Variety Yi el d Wi ght Bl oom Hei ght Lodgi ng
Bu/ a Lb/ bu Mon Day In %
Bat es 68 31.1 5 21 28 11
Don 53 32.1 5 18 25 28
Hazel 55 29.4 5 22 26 1
gl e 72 30.2 521 28 5
Starter 48 32.6 5 18 27 8
Larry 54 28.9 5 18 27 7
LSD, o5 12 1.8 1 2 7
Test nean 58 30.7 5 20 26 10
Pl anted: March 14, 1989
Harvested: July 6, 1989
Fertilizer: 75 1b N a on Cctober 3, 1988
Table 4. Yield and Yield Conponents of Spring Weat, 1989.
Yi el d Pl ant Protein
Vari ety 1989 1988- 89 1987- 89 Hei ght Cont ent
----------- Bu/a----------- In %
Anza 25 19 - - 24 14
Guard 28 20 26 24 16
Mar shal | 34 24 28 25 16
Nor seman 28 19 24 25 17
d so 26 19 21 26 17
Phoeni x 8 7 - - 22 17
Yecora Rojo 22 19 -- 21 15
Yol o 16 11 - - 24 14
Fjeld 27 - - - - 25
Test nean 24 17 22 24
LSD, o5 5 3 2 2
Pl anted: WMarch 14, 1989
Harvested: July 5, 1989
Fertilizer: 75 |1b N a on Cctober 3, 1988
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CORN HYBRI D PERFORMANCE TEST

George V. Granade and Ted Walter'?

Sunmar y

A corn performance test was planted in Crawford County on bottonland to
determ ne the top corn hybrids in southeastern Kansas. Several hybrids have
potential for this area on bottom and soils. Yields averaged 136 bu/a, with a
range of 112 to 154 bu/ a.

I nt roducti on

Corn hybrids are grown in southeastern Kansas on bottom and soils.
Det ermi ni ng which hybrids will performbest in this area is of prine
i nportance to farmers.

Experinental Procedure

In 1989, 46 corn hybrids were planted in an off-station test on
bottomand in Crawford County. Al corn was planted on April 14 in 30-inch
rows. The corn was thinned to a popul ati on of 16,080 plants per acre on My
8. Corn was harvested on Septenber 21.

Results

Above- average rainfall and bel ow normal tenperatures during the grow ng
season were favorable factors for corn production. The test averaged 136
bu/a, with a range of 112 to 154 bu/a. Table 1 shows the yields and yield
conponents of sone of the highest yielding corn hybrids. Conplete results are
conpiled in Kansas Agric. Expt. Stn. Report of Progress 583.

! Department of Agronony, KSU.
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Table 1. Bottom and Corn Hybrid Yields, Crawford County, 1989.
Test Days to
Br and Hybrid Yield Wi ght Si | ki ng
Bu/ a Lb/ bu
ORO 190 154 58 73
Cargill 7877 153 56 72
Col den Acres T-E 6988 151 58 74
Funk's G 4673B 150 58 75
Pi oneer 3379 149 58 74
Jacques 8210 148 58 73
Cargill 7990 147 56 74
Pi oneer 3189 147 58 76
Tri unph 1650 FG 145 59 75
DeKal b- Pfi zer DK 711 144 58 75
Nebr aska 715 142 55 77
Gar st TP 4445 141 58 74
CGol den Acres T- E X8905 141 57 75
BO JAC 601 140 59 74
Planted: April 14, 1989
Harvested: Septenber 21, 1989
Fertilizer: 120 Ib Na; 70 Ib P,Q/a; 70 Ib K,.Oa. Applied
before planting.
Her bi ci de: Lasso plus Atrazine as a pre-energent herbicide.
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SOYBEAN VARI ETY PERFORMANCE TEST

George V. Granade and Wl liam T. Schapaugh?

Sunmar y

Soybean varieties frommaturity groups IIl, 1V, and V were planted in
m d- June at the Colunbus Field of the Southeast Kansas Branch Station
Weat her conditions were very favorable for good soybean growh, but an early
frost in Cctober nmay have hurt group V soybean's yields. Mturity group V
soybean varieties continue to have the nobst consistent high yields for
sout heastern Kansas. However, group Ill and IV soybeans had hi gher vyields
than group V in 1989.

I nt roducti on

Soybeans are an inportant crop for southeastern Kansas, which has ap-
proxi mately one-third of the state's acreage. Testing and devel opi ng vari -
eties that are adapted to the area is of prime inportance to |ocal farmers.

Experinental Procedure

Soybean cultivars frommaturity groups Ill, 1V, and V were tested in 1989
at the Colunmbus Field. Soybeans were planted on June 9 in 30-inch rows with a
John Deere Max-energe planter equi pped with cones.

Results

Bel ow normal tenperatures and above-nornal rainfall provided good
conditions for soybean growh. However, an early frost in Cctober hurt yields
of group V soybeans. Yields for naturity group V soybeans averaged 39.7 bu
per acre, whereas yields for the group Ill and IV soybean were 46.4 bu per
acre. Sone of the nmore commonly grown varieties are listed in Table 1.
Conplete results are conpiled in Kansas Agric. Expt. Stn. Report of Progress
591.

! Department of Agronony, KSU.
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Table 1. Soybean Cultivar Yields, Colunbus Field, 1987.

Maturity 1989 1988- 89 1987- 89
Br and Vari ety Group Yi el d Yi el d Yi el d
Bu/ a Bu/ a Bu/ a
————— Har per 111 49. 3 37.6 30.9
Mer schman Washi ngton VI 11 48.7 37.3 31.2
Chl de 3983 111 47.7 ---- ----
---- Resni k 111 45.5 35.7 ----
---- Sher man 111 46. 8 36.3 30.1
Terra Advance 111 43.9 31.2 ----
Terra Cycle 11 44.9 36.1 ----
Terra Mar at hon 111 44. 6 30.8 ----
Terra Tri unph 11 49.1 33.9 28.8
----- WIllians 82 111 40.0 33.4 29.2
————— Zane 111 50.0 37.0 31.0
Test nean 46. 4
LSD(O. 05) NS
Asgr ow A 4393 IV 48. 8 36.5 ----
Atl as 485 IV 47.9 ---- ----
---- Crawford IV 40. 8 31.8 29.1
Mer schman Atlanta |1 IV 48. 4 38.0 34.2
Mer schman Dal | as IV 48.7 37.2 34.0
Ne Co 1350 IV 49.1 37.5 34.8
Nort hrup King $S42-50 IV 48. 9 ---- -
Chl de O 4450 IV 51.7 ---- ----
Oo 410 Exp. IV 48. 9 ---- ----
---- Spencer IV 47.2 34.9 30.3
Terra Conpetitor IV 49. 2 36.9 32.6
Test nean 46. 4
LSD(O. 05) NS
---- Bay V 38.4 33.2 31.2
Del t api ne 415 \% 41.9 - ----
---- Essex V 43. 4 35.7 33.6
---- Hut cheson \YJ 41.7 36.3 33.7
Nort hrup King S53- 34 \% 37.1 33.4 ----
Chl de 5660 \YJ 39.4 33.9 ----
---- Per shi ng \% 39.8 33.3 31.2
Pi oneer 5482 \YJ 42.5 33.8 ----
Pi oneer 9531 Vv 42.3 35.6 ----
---- Stafford V 40.5 34.5 30.5
Stine 5970 \YJ 35.7 ---- ----
Test nean 39.7
LSD,o. 05 4.8

Pl anted: June 9, 1989.
Herbicide: 0.33 |Ib Lexone DFfa + 1.5 pt Dual/a.

73



PERFORVANCE OF EARLY MATURI TY SOYBEANS | N SOUTHEASTERN KANSAS

George V. Granade

Sunmary
Twenty-two soybean cultivars frommaturity groups 00, 0, and | were
planted in late April in southeastern Kansas. Despite drier than nornal
conditions in April, yields averaged 36.3 bu per acre. Two-year averages

ranged from 15 to 37 bu per acre. Goup | soybean cultivars had hi gher vyields
than either the group O or OO soybean cultivars.

I nt roducti on

Interest has increased in growing early soybeans, w th wheat follow ng

themin the fall. Mturity group 00, 0, and | soybeans are normally grown in
the northern part of the United States; however, the possibility exists of
growi ng these soybeans in southeastern Kansas. The grow ng season wll be
shorter, and plant height will be reduced. The objective of this study was to

exam ne yield potential of group OO O and | soybeans.

Experinental Procedure

Twenty-two soybean cultivars frommaturity groups 00, 0, and | were
obt ai ned and planted on April 19, 1989 on the Calvin Flaharty farm near
McCune. Soybeans were drilled in 7-inch rows at the rate of 336,000 seeds per
acre. Plant height, height to first pod, maturity, yield per acre, and nunber
of seeds per pound were recorded. A conposite seed sanple fromthe four
replications was anal yzed for protein and oil content.

Results

Yi el ds ranged from 18 to 48 bu per acre, with Terra Runner being the top
yielder (Table 1). Al cultivars nmatured during late July to early August and
were harvested in md-August. Protein content ranged from34 to 39 percent,
and oil content ranged from 18 to 20 percent. Cultivars fromnaturity group |
general ly yielded higher than cultivars frommaturity group O or OO. Seed
quality was greatly inproved in 1989 conpared to previ ous years, probably
because of the cool er sumrer and hi gher ampbunt of rainfall in July and August.
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Table 1. Yield and vield conponents of Group O OO and | Soybeans, 1989
1989 Aver age Hei ght Seed Mat ur - Pro-
Br and Cultivar Yield 2-Yr 3-Yr Plant Pod Quality ity teint Q1!
------ bu/a----- ---in--- Score? Mbon Day ----%---
Terra Runner 48.3 -- - - 31 5 2 8 9 34.8 19.5
Hoegeneyer 160 Exp. 47.7 -- - - 31 5 2 8 8 33.9 20.2
Northrup King S15-50 47.1 36.7 37.1 29 5 3 8 10 35.5 19.3
Pi oneer 9202 44.8 36.7 34.2 24 4 2 8 9 36.3 19.3
Terra Runner 11l 43.3 -- - - 29 4 2 8 7 35.7 19.4
Pi oneer 9161 43.1 35.4 -- 25 4 2 8 7 35.3 19.6
Pi oneer 9181 43.0 35.8 32.9 23 5 3 8 7 35.8 19.3
---- Weber 84 42.5 35.2 36.1 33 6 2 8 7 36.0 19.5
Hoegeneyer 150 39.6 33.5 -- 32 4 2 8 8 34.8 20.5
Northrup King S23-12 38.8 33.3 -- 27 5 3 8 9 34.7 20.2
Pi oneer 1677 37.8 30.6 -- 24 4 2 8 4 35.1 19.4
Terra 180 Exp. 37.4  -- - - 26 4 2 8 8 35.2 19.9
Terra 085 Exp. 36.7 -- - - 25 4 3 8 3 37.3 18.6
---- Har di n 36.2 -- - - 27 4 3 8 7 36.2 19.0
---- Hodgson 78 33.2 30.4 27.9 27 4 3 7 31 36.2 19.0
---- Si bl ey 31.9 27.3 28.0 28 4 3 8 5 37.0 18.9
---- Dawson 30.1 23.2 22.2 26 4 4 7 26 36.7 18.8
---- Dassel 28.1 21.5 29.7 23 3 3 7 30 36.9 18.4
---- Evans 27.0 20.8 20.6 24 3 4 7 24 37.5 18.5
---- Chi co 18.2 25.2 18.3 21 3 4 7 20 38.1 18.2
---- McCal | 19.0 14.6 15.8 22 3 3 7 20 37.1 17.9
---- Mapl e Ri dge 17.7 12.3 12.7 1 3 4 7 21
38.5 17.6
LSD, o5 8.5 4 1 1 2
Test nean 36.3 26 4 3 8 3

! Protein and oil

content based on 13 percent noisture.
2 Score on scale of 1 to 5, 1 being very good and 5 being very poor

Planted: April 19, 1989
Treflan Pro 5 + 0.6 | b Scepter

Herbicide: 1.6 pt.
Har vest ed: August

18, 1989
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| RRI GATI ON OF EARLY MATURI TY SOYBEANS | N SOUTHEASTERN KANSAS

George V. Granade

Sunmar y

Ni ne soybeans fromgroup | were planted in late April and grown with
irrigation in southeastern Kansas. Yields ranged from42 to 55 bu per acre,
with Weber 84 being the top yielder. Seed quality, protein content, and oi
content were good.

I ntroduction

Early maturity soybeans are growing in popularity; however, seed quality
is not as good as that of full-season soybeans. One possible reason is |ack
of noisture late in the growi ng season. Thus, a study was established to
exam ne the effect of irrigation on group | soybeans.

Experinental Procedure

Ni ne soybean cultivars frommturity group | were planted on April 25,
1989 on the David Dhooghe farm east of Parsons. Soybeans were drilled in
7-inch rows at the rate of 336,000 seeds per acre. Irrigation was applied as
needed. Plant height, height to first pod, maturity, yield per acre, seed
quality, and nunber of seeds per pound were recorded. A conposite seed sanple
fromthe four replications was anal yzed for protein and oil content.

Results

Soybean yi el ds and yield conmponents are shown in Table 1. Soybeans were
irrigated four times in |late June and July for a total of 5 inches. Seed
quality of all cultivars was rated good. However, because of atypica
rainfall during the sumer, we cannot determine if irrigation will inprove
seed quality. Soybean yields were very good, averaging 50 bu per acre.
Protein content ranged from 36 to 38 percent, and oil content was 19 percent.
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Table 1. Yield and Yield Conponents of lrrigated G oup I Soybeans, 1989

Hei ght Seed Pr o-
Br and Cul tivar Yield Plant Pod Maturity Quality Size tein®* Ql?
bu/a ---in--- Mon Day Score? seed/lb ----%---
---- Weber 84 55.1 32 5 8 19 2 3850 36.7 18.9
Pi oneer 9181 52.8 23 4 8 16 3 2890 35.9 18.9
Northrup King S15-50 52.6 31 4 8 19 2 3560 35.9 19.3
Hoegeneyer 150 50.7 25 4 8 16 2 3300 36.0 19.2
---- Si bl ey 50. 2 27 5 8 15 2 2700 37.2 18.8
---- Har di n 47.5 24 4 8 16 2 3680 37.6 18.4
Terra Runner 111 44.7 24 4 8 15 2 2990 36.5 18.9
---- Hodgson 78 42.3 26 4 8 13 3 3260 37.5 18.8
LSD, o5 ns 2 ns 2 ns 300
Test nean 49.5 27 4 8 17 2 3280

! Protein and oil content based on 13 percent noisture.
2 Score on scale of 1 to 5, 1 being very good, and 5 being very poor

Planted: April 25, 1989

Her bi ci de: 3 pt Squadron per acre as ppi

Harvest ed: August 28, 1989

Irrigation anmount and date: 1.25 in. on June 25, July 5, July 12, and July 19
for a total of 5 in.
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EFFECT OF PLANTI NG DATE ON EARLY MATURI TY SOYBEANS!

George V. Granade

Sunmar y

Soybeans frommaturity groups OO O and | each were planted in early
April, md-April, and early May. Yield, seed quality and size, plant height,
height to first pod, plant population, and maturity were neasured. Soybeans
frommaturity group | planted in md-April and early May had the hi ghest
yields in 1989. The two- and three-year averages indicated early May as the
optimal planting date for group | soybean cultivars.

I nt roducti on

Interest in early maturing soybeans has increased in southeastern
Kansas. However, the best time to plant these soybeans has not been
determ ned. The objective of this study was to exam ne the effect of planting
dates on yield and yield components of soybean cultivars fromnmaturity groups
0O O and I.

Experinental Procedure

Three soybean cultivars each were obtained frommaturity groups OO O
and | and all were planted on April 6, April 21, and May 11 at the Parsons
Field. Planting rate was 336,000 seeds per acre, using a 12 row, 7-inch grain
drill equipped with a cone planter. Yield, maturity, plant height, pod
hei ght, plant popul ation, seed size, and seed quality were neasured.

Results

Yield and yield conponents are shown in Tables 1 and 2. There were
significant differences for yield, seed size, plant height, and naturity
because of the interaction of soybean cultivar and planting date. Highest
yield for Wber 84 was fromthe April 21 planting, whereas the other cultivars
peaked with the May 11 planting. Plant height of the soybean cultivars
decreased with planting date. Wber 84 and Hodgson 78 were the tall est
cultivars. Height to first pod was higher for the group | soybeans than
either the O or OO soybean cultivars. Seed quality was good for al
cul tivars, except Chico and Mapl e Ridge. Seed quality was inproved in 1989
because of the bel ownornmal tenperatures and atypical rainfall. Seventy
percent of the seeds planted energed, regardless of cultivar or planting date.

This research is supported by a grant fromthe Kansas Soybean
Commi ssi on.
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Table 1. Yield and Yield Conponents of Group OO, O and Soybean Cultivars
for Three Planting Dates, 1989.

Soybean Maturity Pl anti ng Yield Seed Seed
Cultivar G oup Dat e 1989 2-yr 3-yr Quality Size Maturity
Month Day —  ------ Bu/ A------ Score! Seeds/Ib M-day
Chi co 0o April 6 21.0 13.7 15.5 4 5590 7-13
April 21 21.1 16.0 17.2 3 4610 7-21
May 11 23.4 20.4 23.6 2 3530 8- 3
Mapl e Ri dge OO April 6 20.2 12.1 12.4 4 3580 7-11
April 21 23.0 17.1 16.7 3 3650 7-23
May 11 29.6 24.0 22.6 3 3310 8- 4
MeCal | 00 April 6 24.3 13.9 16.5 3 3400 7-16
April 21 26.2 19.7 23.8 3 3530 7-29
May 11 35.0 28.8 30.3 3 3120 8- 16
Dassel @] April 6 26.1 15.9 15.5 3 3640 7-24
April 21 33.9 26.5 24.7 2 3220 8- 9
May 11 37.8 31.6 30.0 2 3130 8-14
Dawson @) April 6 29.4 17.3 20.7 3 3640 7-20
April 21 35.5 25.7 29.0 3 3250 8- 8
May 11 38.7 30.9 28.5 3 3110 8-10
Evans @] April 6 26.6 15.6 17.3 3 4180 7-17
April 21 29.6 21.7 22.6 3 3590 8- 3
May 11 36.0 27.2 28.2 2 3350 8- 8
Hodgson 78 I April 6 26.5 17.4 20.2 4 3420 8- 16
April 21 42.3 34.0 35.3 3 3010 8-14
May 11 45.4 35.2 34.2 3 3410 8-14
Si bl ey I April 6 31.8 19.0 20.1 3 3310 8-11
April 21 36.4 27.5 29.4 3 3110 8- 6
May 11 48.2 33.9 32.4 2 3190 8- 15
Weber 84 I April 6 33.6 21.1 23.2 3 3600 8- 6
April 21 43.8 33.0 34.6 2 3290 8-14
May 11 41.0 33.3 30.8 2 4390 8- 15
LSD (4. 0s) 6.9 4.7 4.2 0.6 397 8
Test mean 32.1 23.4 24.3 3 3580
'Score -- based on scale of 1 to 5; 1 - very good to 5 - very poor

2LSD was calculated from interaction of main effects not from single factor
anal ysi s.
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Table 2. Plant Popul ation, Plant Height, and Pod Hei ght of Soybeans from
Maturity Groups OO O and | Planted at Three Different Dates, 1988.

Soybean Maturity Planting Pl ant Pl ant Pod
Cul tivar G oup Dat e Popul ati on Hei ght Hei ght
Mo Day Pl ants/ a In In
Chi co 00) April 6 244, 000 17 2
April 21 230, 000 18 3
May 11 235, 000 15 3
Mapl e Ri dge 00) April 6 296, 000 17 3
April 21 272,000 19 3
May 11 303, 000 17 4
MeCal | 00 April 6 299, 000 21 4
April 21 301, 000 21 3
May 11 259, 000 18 3
Dassel @] April 6 343, 000 21 4
April 21 322,000 19 3
May 11 329, 000 16 3
Dawson @] April 6 242,000 21 3
April 21 202, 000 21 3
May 11 197, 000 18 3
Evans @] April 6 235, 000 24 3
April 21 214, 000 23 3
May 11 268, 000 18 3
Hodgson 78 I April 6 268, 000 29 4
April 21 190, 000 26 4
May 11 232, 000 23 4
Si bl ey I April 6 259, 000 28 4
April 21 276, 000 25 4
May 11 342, 000 22 4
Weber 84 I April 6 353, 000 30 4
April 21 298, 000 29 4
May 11 364, 000 25 5
LSD,o o5 NS NS NS
Average Effects
Chi co 00 236, 000 17 3
Mapl e Ri dge 00) 290, 000 18 3
MeCal | 00 286, 000 20 4
Dassel @) 331, 000 19 3
Dawson @] 214, 000 20 3
Evans @) 239, 000 21 3
Hodgson 78 I 230, 000 26 4
Si bl ey I 292, 000 25 4
Weber 84 I 338, 000 28 4
LSD,, o5 50, 000 2 0.6
April 6 282, 000 23 3
April 21 256, 000 22 4
May 11 281, 000 19 4
LSD,o o5 NS 2 NS
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EARLY MATURI NG SOYBEANS COMPARED W TH FULL- SEASON SOYBEANS!

George V. Granade

Sunmar y

Soybeans cultivars from maturity groups OGO O I, IIl, IV, and V were
planted in both late April and early June in two row spaci ngs and at two seeding
rates at the Parsons Field of the Sout heast Kansas Experinment Station. Wber 84
and Zane planted on April 24 and Zane, Hodgson 78, and Wber 84 planted on June
20 were the highest yielding cultivars. MCall had the highest protein and oil
content. However, Wber 84 and Zane had the hi ghest estinated process val ue per
acre.

I nt roducti on

Interest in planting early soybeans (maturity groups OO, O and |I) has
i ncreased, but questions have been asked about how they conpare to full-season
soybeans (maturity groups IIl, IV, and V). A study was initiated to exam ne how
early soybeans yields and yield conponents conpare to those of full-season
soybeans when planted in April or June at two seeding rates and two row spaci ngs.

Experinental Procedure

Soybean cultivars from maturity groups OO O I, IIl, 1V, and V were
planted at the Parsons Field of the Southeast Kansas Experinent Station.
Soybeans were sowed in 7- and 30-inch rows at the rate of 139,000 and 336, 000
seeds per acre on April 24 and June 19. Date of first bloom maturity, plant
hei ght, pod height, yield, seed size, seed quality, protein and oil content,
esti mated process val ue per bushel (EPVB), and estinmated process val ue per acre
(EPVA) were determned. The EPVB value is calculated from the January, 1990
Chicago Board of Trade futures prices for soybean oil (%$0.193/1b) and 44.0
precent protein soybean neal ($183.10/ton) on Sept. 1, 1989. The EPVA was
calculated by multiplying the EPVB value tines the yield of each cultivar.

Results

Yield and yield conponents are shown in Table 1 and seed quality, protein
and oil content, EPVB and EPVA are shown in Table 2. Yields ranged from9 to 36
bu per acre. Wber 84, Hodgson 78, and Zane were top yielders when planted
either in April or June. One possible explanation for high yields fromthese
three cultivars was the above nornal rainfall during June, July and August. Bay,
regardl ess of planting date, had | ow yields which was probably due to the early
frost. Hodgson 78 when planted in April has the highest 2- and 3-year averages.
Maturity of the group OO, O and | soybeans was later than in previous years

This research is supported by a grant fromthe Kansas Soybean
Commi ssi on.
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Pl ant hei ght, and height to first pod for the group OO O and | soybeans were
taller than what has been typically seen in the past.

Seed quality was good to poor for all cultivars regardless of planting
date. Weber 84 planted in April and Stafford planted in June seed quality was
good. Protein content ranged from37 to 40 percent and oil content ranged from
16 to 19 percent. MCall had the highest protent content for either planting
dat e whereas the highest oil content for the April date was McCall and for the
June date was Hodgson 78. MCall had the highest EPVB val ue, but Wber 84 and
Zane had the highest EPVA val ues.

Table 1. Yield and Yield Conponents of Selected Goup OO, O I, IIl, IV, and
V _Soybeans Planted in April and June, Parsons, 1989.
Soybean Maturity Row  Seedi ng Dat e Yield Hei ght

Cultivar G oup Spaci ng Rat e Planted 1989 2-yr 3-yr Maturity Plant Pod
In. Seeds/a M Day ----- Bu/a----- M Day ---lIn---

MeCal | 00) 7 139, 000 4 24 19.6 -- -- 8 8 14 2
336, 000 4 24 21.6 16.7 21.7 8 10 18 3

30 139, 000 4 24 13.5 -- -- 8 9 19 2

336, 000 4 24 11.1  -- -- 8 15 19 3

Dawson (@] 7 139, 000 4 24 20.8 -- -- 8 13 16 2
336, 000 4 24 25.4 19.4 24.1 8 14 19 2

30 139, 000 4 24 23.9 -- -- 8 13 19 2

336, 000 4 24 14.0 -- -- 8 16 21 3

Hodgson 78 I 7 139, 000 4 24 27.6  -- -- 8 20 21 3
336, 000 4 24 31.5 28.3 32.6 8 22 24 4

30 139, 000 4 24 25.7 -- -- 8 22 24 3

336, 000 4 24 19.5 -- -- 9 1 26 4

Weber 84 I 7 139, 000 4 24 36.5 -- -- 8 22 25 4
336, 000 4 24 34.0 26.3 -- 8 24 26 4

30 139, 000 4 24 31.9 -- -- 8 22 27 3

336, 000 4 24 30.0 -- -- 8 22 28 5

Zane 11 7 139, 000 4 24 35.1 -- -- 9 7 23 5
336, 000 4 24 32.3 25.9 27.8 9 19 28 7

30 139, 000 4 24 32.0 -- -- 9 16 26 4

336, 000 4 24 13.9 -- -- 10 6 28 5

Crawford IV 7 139, 000 4 24 21.1 -- -- 10 15 37 6
336, 000 4 24 18.2 14.8 16.3 10 13 39 7

30 139, 000 4 24 22.3 -- -- 10 12 45 7

336, 000 4 24 14.9 -- -- 10 17 43 7

Stafford IV 7 139, 000 4 24 30.6 -- -- 10 15 28 5
336, 000 4 24 23.221.1 -- 10 21 35 7

30 139, 000 4 24 32.5 -- -- 10 9 31 7

336, 000 4 24 31.3 -- -- 10 11 34 7

Bay \% 7 139, 000 4 24 11.8 -- -- 10 25 34 6
336,000 4 24 15.2 15.5 20.4 10 24 39 6

30 139, 000 4 24 14.6 -- -- 10 25 35 6

336, 000 4 24 9.4 -- -- 10 24 38 5
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Table 1. Conti nued

Soybean Maturity Row  Seedi ng Dat e Yield Hei ght

Cultivar G oup Spaci ng Rat e Planted 1989 2-yr 3-yr Maturity Plant Pod
In. Seeds/a M Day ----- Bu/a----- M Day ---In---

MeCal | 00) 7 139, 000 6 19 3.2 -- -- 9 5 30 4
336, 000 6 19 26.7 -- -- 9 9 30 4
30 139, 000 6 19 21.4 20.0 18.8 9 17 27 3

336, 000 6 19 25.2 -- -- 9 19 26 5

Dawson (@] 7 139, 000 6 19 32.0 -- -- 9 12 24 4
336, 000 6 19 33.5 -- -- 9 11 29 4
30 139, 000 6 19 25.2 21.0 18.9 9 12 25 3

336, 000 6 19 28.3 -- -- 9 12 24 4

Hodgson 78 I 7 139, 000 6 19 34.1 -- -- 9 22 28 4
336, 000 6 19 36.3 -- -- 9 21 29 4
30 139, 000 6 19 28.8 23.9 21.3 9 23 26 4

336, 000 6 19 30.8 -- -- 9 20 26 4

Weber 84 I 7 139, 000 6 19 35.3 -- -- 9 26 31 5
336, 000 6 19 28.6 -- -- 9 28 34 6

30 139, 000 6 19 29.1 22.8 -- 9 28 29 4

336, 000 6 19 25.6  -- -- 9 27 29 5

Zane 11 7 139, 000 6 19 34.6  -- -- 10 8 30 4
336, 000 6 19 33.1 -- -- 10 10 32 6
30 139, 000 6 19 25.2 22.6 23.6 10 11 28 5

336, 000 6 19 19.2 -- -- 10 12 29 6

Crawford IV 7 139, 000 6 19 27.4  -- -- 10 23 39 8
336, 000 6 19 20.8 -- -- 10 20 39 6
30 139, 000 6 19 23.3 18.9 21.3 10 17 40 7

336, 000 6 19 22.7 -- -- 10 24 37 7

Stafford IV 7 139, 000 6 19 29.6 -- -- 10 20 35 8
336, 000 6 19 17.9 -- -- 10 25 37 7

30 139, 000 6 19 24.9 22.2 -- 10 19 31 6

336, 000 6 19 17.8 -- -- 10 22 33 6

Bay \% 7 139, 000 6 19 18.1 -- -- 10 25 43 7
336, 000 6 19 9.7 -- -- 10 26 39 7
30 139, 000 6 19 19.8 21.4 25.8 10 26 39 7

336, 000 6 19 11.5 -- -- 10 26 40 6

©

.- 9 4 2

ILSD is calculated from single factor analysis, not the interaction of main
effects.

Herbicide: 0.25 |b Lexone DF + 2 pt Dual 8E/ a - Preplant incorporated on
April 21, 1989.
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Table 2. Seed Quality, Protein Content, QI Content, and Estinated Process

Val ue of Selected Goup OO, O I, Il1l, 1V, and V Soybeans, 1989.

Soybean Maturity Row  Seedi ng Dat e Seed Seed Content'!?
Cultivar G oup Spaci ng Rat e Planted Quality Protein QO

EPVB* EPVA®

In. Seeds/a M Day Score* ------ %---- /b la

MeCal | 00 7 139,000 4 24 3 37.2 19.1 $6.83 $134.
336,000 4 24 3 38.0 18.3 $6.84 $147.

30 139,000 4 24 4 38.4 18.9 $6.95 $ 94.

336,000 4 24 5 40.5 18.1 $7.12 $ 79.

Dawson @) 7 139,000 4 24 3 37.6 19.0 $6.87 $143
336,000 4 24 3 37.6 19.2 $6.89 $174.

30 139,000 4 24 4 38.0 18.5 $6.86 $163.

336,000 4 24 4 38.4 18.3 $6.88 $ 96.

Hodgson 78 | 7 139,000 4 24 3 37.7 18.5 $6.83 $188
336,000 4 24 4 38.1 18.5 $6.87 $216.

30 139,000 4 24 4 38.4 18.7 $6.92 $177.

336,000 4 24 4 39.0 18.4 $6.96 $135.

Weber 84 I 7 139,000 4 24 3 37.1 18.8 $6.78 $247.
336,000 4 24 2 37.4 18.3 $6.76 $229.

30 139,000 4 24 3 37.3 18.8 $6.81 $217.

336,000 4 24 3 38.7 18.2 $6.90 $207.

Zane Il 7 139,000 4 24 3 37.6 18.6 $6.83 $239.
336,000 4 24 4 37.6 18.2 $6.77 $219.

30 139,000 4 24 4 38.2 18.5 $6.88 $220.

336,000 4 24 5 38.9 17.6 $6.87 $ 95.

Crawford Y, 7 139,000 4 24 4 38.8 16.6 $6.74 $142.
336,000 4 24 4 38.6 16.6 $6.72 $123.

30 139,000 4 24 4 38.6 17.1 $6.76 $150.

336,000 4 24 4 38.7 16.5 $6.71 $100.

Stafford IV 7 139,000 4 24 3 38.2 16.9 $6.71 $205.
336,000 4 24 4 38.6 16.9 $6.75 $156.

30 139,000 4 24 3 37.8 17.8 $6.75 $219.

336,000 4 24 4 38.1 17.7 $6.76 $211

Bay \% 7 139, 000 4 24 4 37. 4 17.4 $6.65 $ 79.
336,000 4 24 3 38.3 17.2 $6.74 $103.

30 139,000 4 24 4 37.9 17.1 $6.68 $ 97.

336,000 4 24 4 37.9 17.3 $6.71 $ 63.

MeCal | 00 7 139,000 6 19 4 38.2 18.8 $6.92 $215
336,000 6 19 4 39.8 18.0 $7.02 $186.

30 139,000 6 19 4 40.0 18.1 $7.06 $151

336,000 6 19 4 38.8 17.8 $6.87 $173.

Dawson @) 7 139,000 6 19 4 38.5 18.3 $6.89 $220
336,000 6 19 4 37.6 18.9 $6.86 $230.

30 139,000 6 19 4 37.5 18.7 $6.81 $171

336,000 6 19 3 37.1 18.8 $6.78 $192.

Hodgson 78 | 7 139,000 6 19 4 38.9 18.9 $7.00 $239
336,000 6 19 4 37.7 19.5 $6.93 $251

30 139,000 6 19 4 38.3 19.0 $6.95 $200.

336,000 6 19 4 37.7 18.9 $6.85 $211
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Table 2. Conti nued
Soybean Maturity Row  Seedi ng Dat e Seed Seed Content'?
Cul tivar G oup Spaci ng Rat e Planted Quality Protein O 1 EPVB?> EPVA3

In. Seeds/a M Day Score* ------ %---- /b la
Weber 84 I 7 139,000 6 19 3 38.2 18.4 $6.88 $242.70
336,000 6 19 3 39.0 17.5 $6.86 $197.00
30 139,000 6 19 4 39.1 17.8 $6.92 $201.40
336,000 6 19 3 38.2 18.2 $6.84 $175.10
Zane 1 7 139,000 6 19 3 38.8 18.2 $6.92 $239.20
336,000 6 19 3 38.2 17.9 $6.81 $255.40
30 139,000 6 19 4 38.9 17.7 $6.88 $174.20
336,000 6 19 4 38.1 17.5 $6.75 $130.10
Crawford IV 7 139,000 6 19 3 39.6 16.8 $6.85 $187.40
336,000 6 19 3 39.3 16.9 $6.83 $142.20
30 139,000 6 19 3 39.7 16.7 $6.85 $159.40
336,000 6 19 3 39.8 16.4 $6.84 $155.40
Stafford IV 7 139,000 6 19 2 37.4 17.6 $6.68 $197.60
336,000 6 19 4 38.3 17.0 $6.71 $120.30
30 139,000 6 19 3 38.5 17.0 $6.74 $167.50
336,000 6 19 3 38.5 16.7 $6.72 $119.70
Bay Y, 7 139,000 6 19 4 37.0 17.4 $6.61 $119.90
336,000 6 19 4 37.7 17.5 $6.70 $ 64.60
30 139,000 6 19 4 37.5 17.3 $6.65 $131.70
336,000 6 19 4 37.2 17.2 $6.62 $ 76.30
LS, o5 1 1.4 0.8 0.14 68. 00
'Protein and oil content expressed on a 13 percent noisture content.
2EPVB -- Estinmated processed val ue per bushel based on a 44.0 % protein neal
price of $183.10 and a soybean oil price of $0.193/Ib.
SEPVA -- Estinmated processed value per acre calculated by nultiplying the
yield tines the EPVB val ue.
‘Score -- based on scale of 1 to 5; 1 - very good to 5 - very poor

5LSD is calculated fromsingle factor analysis, not the interaction of main
effects.
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COVPARI SON OF EARLY MATURI NG AND FULL- SEASON SOYBEANS
AN ECONOM C ANALYSI S

Robert O. Burton, Jr.2 Mario F. Crisostonp? George V. G anade,
Allen M Feat herstone? and @uido van der Hoeven?

Sunmar y

Econonic analysis was based on biological data shown in the previous
article. Soybeans frommaturity groups 00 to V were planted in late April and
m d-June using two different row spacings and seedi ng rates at Parsons, Kansas.
Budgeting to determ ne returns above variable costs was used for each cultivar
and planting date. Goup | soybeans exhi bited the highest returns and group II
exhi bited the second highest. These high returns were associated with Apri
planting, 7-inch rows, and 139, 000 seeds per acre.

I nt roducti on

Diversification into early maturing soybeans coul d spread | abor, mnachinery,
crop nanagenent, and cash flow over a longer tinme period each year, enhancing
returns and inproving econonmc stability. Producers considering early naturing
soybeans need i nfornation about their econonmic potential conpared to traditional,
full -season soybeans. This study sumari zes returns above variable costs for
early maturing and traditional soybeans with two planting dates, two row
spaci ngs, and two seeding rates.

Experinental Procedure

Budgeting was used to neasure receipts mnus variable costs (Table 1).
Gross returns reflect differences in yields and soybean prices for different
cultivars on different harvest dates. Yields are reported in the previous
article. Assumng that soybeans were sold at harvest, the soybean price in each
budget was based on the weekly cash bids for country elevators in the Kansas
Cty, Kansas area for the week harvested. These prices are reported in USDA s
Grain and Feed Market News and, in npbst cases, indicate a price advantage for
soybeans sold prior to the traditional fall harvest.

Budgets al so reflect variable cost differences for the two planting dates,
row spaci ngs, and seeding rates. Each soybean cultivar was planted in April and
June, in 7-inch rows and 30-inch rows, and seeded at 139, 000 and 336, 000 seeds
per acre. Seed costs for maturity groups 00 through | were hi gher than those for
groups |11 through V, and a 2 cents per pound shi ppi ng charge was added for seeds
not nornally sold in southeastern Kansas. Machi nery operations for soybeans
planted in 7-inch rows included three field cultivations, herbicide spraying,
planting with a drill, and conbi ning. Machinery operations for soybeans planted
in 30-inch rows included three field cultivations, herbicide spraying, planting

2Department of Agricultural Economics, KSU
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with a planter, row cultivating, and conbining. Thus, machinery costs were
greater for soybeans planted in June because a row cultivation was used and
pl anti ng was nore expensive than drilling. Labor requirenents were directly tied
to machi nery operations. Costs in all budgets were based on the 1989 sources
footnoted in Table 1.

Results

For all yield and price situations considered, group | soybeans exhibited

the highest returns and group 11l exhibited the second highest (Table 2). Based
on 1989 vyields and soybean prices, \Wber 84, a group | soybean, had per acre
returns above variable costs of $177.15, and Zane, a group |Il soybean, had

returns above variable costs of $163.24. Wen 2-year average yields and 5-year
aver age soybean prices were used, Wber 84 had returns of $117.93, and Zane had
returns of $103.87. Wien 3-year average yields and 5-year average soybean prices
were used, Hodgson 78, a group | soybean, had returns of $132.38, and Zane had
returns of $125.46. These returns were achieved with April planting, 7-inch row
spaci ng, and 139,000 seeds per acre.

Differences in costs of seeds shoul d be consi dered when interpreting these
results. Because early nmaturing soybean seeds were not avail abl e i n sout heastern
Kansas, snmall quantities had to be ordered fromoutside the state. For exanple,
actual costs of Weber 84 seeds, the | east expensive early maturing soybean seeds,
were 20 cents per pound plus 2 cents per pound shipping charge. Traditiona
soybean seeds are avail able in southeastern Kansas. Costs of group IIl, 1V and
V soybean seeds were 16 cents per pound, based on a $9.75 price per bushe
obtained froma | ocal seed distributor. Thus, budgeted seed costs per acre with
139, 000 seeds were $7.94 for Weber 84 soybeans and $5.78 for Zane. Results of
t he budget anal ysis would change in favor of group | soybeans if these seeds
could be obtained at costs simlar to costs of group Ill, IV, and V seeds.

Because production of early-maturing soybeans is not a well established

cultural practice in southeastern Kansas and research is still in progress,
guestions renai n about input requirenents, variability, harvesting problens, and
seed quality. Research has not been perforned to deternine optinal

fertilization rates for early-maturing soybeans. The nunber of years of data
avai l abl e is not enough to neasure long-termvariability. Diversification into
early-maturing soybeans m ght reduce whole-farm incone variability. Early-
nmat uri ng soybeans are short and tend to pod closer to the ground; thus, farners
may have problens cutting |ow enough to get all the soybeans in the conbine.
However, opportunities to harvest early soybeans in August, when weather is
typically dry, may be an advantage. Appearance of early-maturing soybeans
suggests poor seed quality. |If production of early-naturing soybeans increases
significantly, dockage m ght occur

Tillage operations and timng of soybean planting have inplications for the
ef fect of early-nmaturing soybeans on farmstructure and the environnment. April-
pl ant ed soybeans require prinmary and secondary tillage perforned in a narrowtine
peri od, but few machinery operations for other major crops are required during
this time. Tillage operations for soybeans planted in June are perforned during
a longer time frane. Primary tillage occurs in April and May and secondary
tillage in June prior to planting. Wth a conbination of early and traditiona
soybeans, nore acres might be operated by producers w thout increasing the
nmachi nery conplinent. Thus, this technol ogy coul d benefit farns of various sizes
and likely would contribute to increased production of soybeans. |npacts on farm
size will depend on the desires of individual producers and the opportunities
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avail able to them The early canopy coverage of early-nmaturing soybeans during
the rainy part of spring should reduce sheet and rill water novenent over fields.
Thus, soil erosion mght be reduced.

Such potential inpacts on farm structure and the environnent nmay becone

important in southeastern Kansas, if research continues to indicate that
producti on of early-maturing soybeans is a viable alternative.
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Tabl e 1. Sampl e Budgets Illustrating Two Row Spaci ngs, Two Seeding Rates, and Two Planting Dates for Wber 84, a Goup |
Soybean, Parsons, Kansas, 19892

7" Rows, 139,000 Seeds, Planted April 24 30" Rows, 336,000 Seeds, Planted June 19
Quantity Val ue Quantity Val ue
Uni t Price per acre or cost Price per acre or cost
1. Goss Receipts from
Producti on Bu. $ 6.16 36. 50 $224. 84 $ 5.78 25. 60 $147. 97
2. Variable costs
Seed Lb $ 0.22 36. 10 $ 7.94 $ 0.22 87.27 $ 19.20
Phosphat e Lb. $ 0.00 0.00 $ 0.00 $ 0.00 0.00 $ 0.00
Pot ash Lb. $ 0.00 0. 00 $ 0.00 $ 0.00 0.00 $ 0.00
Her bi ci de $ 17.89 $ 17.89
I nsectici de $ 0.00 $ 0.00
Labor Hr . $ 6.00 .99 $ 5.94 $ 6.0 1.34 $ 8.04
Machi nery $ 13.22 $ 15.42
Interest on % of
vari abl e cost Dol . $ 0.12 22.50 $ 2.70 $ 0.12 30. 27 $ 3.63
TOTAL VARI ABLE CO $ 47.69 $ 64.18
3. Inconme above variable
cost $177. 15 $ 83.79

aYi el ds and i nput requirenents are based on the experinment in the previous article. Soybean prices are for the week of harvest based
on the average of weekly cash bids for country elevators in the Kansas City, Kansas area from USDA's Grain and Feed Market News.
Herbicide rates and prices are Dual @2 pts/A $12.50 and Lexone DF @1/4 | bs/A $5.39. Machinery variable costs (fuel, lubrication,
and repairs) are based on information fromFuller, Earl | and Mark F. McQuire, "M nnesota Farm Machi nery Econom c Cost Estinates
for 1989", M nnesota Extension Service, University of Mnnesota, AG FO 2308, revised 1989, with adjustments for southeastern Kansas.
Machi nery costs include charges for machinery operations used for crop production plus charges for a 400 bushel truck. Acres per
hour for the 400 bushel truck are based on soybean yields of 24.57 bushels per acre. Lower yields would increase acres per hour
and decrease costs per acre. Hi gher yields woul d decrease acres per hour and increase costs per acre. Because adjustments in costs
woul d be small, acres per hour and costs per acre are not adjusted for yield differences. Wage and interest rate are from Tierney,
Wlliaml, Jr. and Janes R Mntert, "Prices for Forward Pl anning," KSU Farm Managenent Cuide, M--525, Revised Septenber 1989.




Table 2. Incomes above Variable Costs of Selected Group 00, G, I, ILI, IV, and V Soybeans Planted in April and June, Parsons, Kansas, 1989.

: Incomes Above Variable Costs
Soybean Maturity Row Seeding Date 1989 Yiel 2-yr. Yield: 3-yr. Yield;

Cultivar Group Spacing Rate Planted and Price 5-yr. Price 5-yr. Price
In. Seed/a Mo Day @ == ==+ =« oo $/8- - = =~ - - -
McCall 00 7 139,000 4 2 65.25 -- ' --
336,000 4 24 67.51 40.73 79.62
30 139,000 b 2% 24.95 - .-
: 336,000 “ 2% (1.10)¢ .- .-
Dawson 0 7 139,000 4 24 - 72.30 .- : --
336,000 4 2 78.66 52.68 83.78
30 139,000 6 24 86.65 -- -~
336,000 & 2% 4.57 -- -
Hodgson 78 1 7 139,000 L& 24 115.44 ‘ -- .-
: 336,000 & 2% 117.76 110.35 132.38
30 139,000 b 24 99.17 . .- -
336,000 & 2 37.14 .- -~
Weber 84 I 7 139,000 & 2% 177.15. - -
336,000 & 2 141.32 117.93 -
30 139,000 & 2 144.25 -- .-
336,000 & 2% 120.62 .- .-
Zane ’ 111 7 139,000 & 24 163.24 : .- .-
336,000 b 24 141.02 103.87 125.42
30 139,000 & 26 143.33 - .- .-
- ‘ 336,000 4 2% 17.12 -- .-
Crawford 1v 7 139,000 4 24 70.87 .- -
' 336,000 A 2 46.21 37.71 43.07
30 139,000 b 24 72.92 .- .-
336,000 b 24 23.47 .- .-
Stafford Iv 7 139,000 4 26 - 123.21 .- .-
336,000 4 24 77.01 66.36 .-
30 139,000 b 2 127.17 .- .-
S 336,000 b 2 111,95 .- .-
Bay v 7 139,000 b 2% 21.27 --- --
: 336,000 6 2% 31.81 36.83 65.20
L 30 139,000 6. 2% 32.54 - .-
e 336,000. 4 2% ¢ 5.52)¢ - -
McCall v 00 : 7 139,000 6 19 139.16 .- . --
, 336,000 6 19 96.75 -- --
30 139,000 6 19 75.09 65.63 67.66
ni : 336,000 6 19 83.40 S oe- --
Dawson " 0 7 139,000 6 19 138.38 .. .-
’ 336,000 6 19 125.73 -- : .-
30 139,000 6 19 92.82 67.81 64.63
336,000 6 19 89.82 -- - .-



Table 2 (cont.). Incomes above Variable Costs of Selected Group 00, 0, I, III, IV and V Soybeans Planted in April and June, Parsons, Kansas, 1989. ..

Incomes Above Variable Costs

Soybean Maturity Row Seeding Date 1989 Yielga 2-yr. Yieldg 3-yr. Yield:
Cultivar Group Spacing . Rate Planted and Price 5-yr. Price S5-yr. Price
In. Seed/a Mo Day R A $/a- = - - - -
Hodgson 78 I 7 139,000 6 19 142.52 -- -
- 336,000 6 19 133.54 - --
30 139,000 6 19 107.33 85.69 69.00
336,000 6 .19 105.20 -- .-
Weber 84 I 7 139,000 6 19 156.34 -- -
336,000 6 19 101.97 .- --
30 139,000 6 19 112.17 84.83 --
336,000 6 -19 83.79 -- - --
Zane 11 7 139,000 6 19 143.17 - --
336,000 6 19 126.32 -- -
30 139,000 6 19 . 87.39 88.32 96.07
. 336,000 6 19 47.16 ‘ .- .-
Crawford v 7 139,000 6 19 109.41 -- - .
336,000 6 19 63.45 - --
30 139,000 6 19 78.43 60.06 75.69
336,000 6 19 69.62 -- .-
Stafford v 7 139,000 6 19 121.84 -- --
336,000 6 19 47.06 - --
30 139,000 6 19 90.73 83.22 --
336,000 6 19 41.94 -- -
Bay v 7 139,000 6 19 56.87 -- .-
336,000 6 19 93 -- --
30 139,000 6 19 62.31 74.53 . 95.38
336,000 6 19 . 6.57 -- .-

“Yields are shown in the previous article.

bThe 1989 prices are for the week of harvest based on the average of weekly cash bids for country elevators in the Kansas City, Kansas area from USDA's
Grain and Feed Market News. The 5-year price is based on 1985-89 prices for the average month of harvest from Kansas Agricultural Statistics. The
personal consumption expenditure portion of the implicit Gross National Product deflator was used to update the 1985-88 prices to a 1989 price level before
averaging. : : '

Cparentheses indicate a negative number.



SHORT- SEASON CORN HYBRI D POPULATI ON

George V. Granade and Gary Kil gore?

Sunmar y

Twenty corn hybrids were obtained and planted at two popul ations at the
Parsons Field. Plots were thinned to target popul ations of 22,500 and 16, 500
pl ants per acre. Yields ranged from97 to 173 bu per acre. Cargill 6127, DeKalb
DK 535, and Garrison SG 6909 at the high population were the top yielding
hybri ds.

I nt roducti on

Dryl and conditi ons may have critical effects on full-season corn, if rains
do not cone during the reproductive stage of growh. Corn that matures in 100
to 115 days planted at higher than nornal popul ati on nmay have nore potential than
full-season corn. The objective of this study was to deternmine the best
popul ation for grow ng short-season corn

Experinental Procedure

Ei ght een short-season corn hybrids and two full-season corn hybrids were
obt ai ned, packaged, and planted on the Parsons Field on April 6. Plots were
thinned to target popul ati ons of 22,500 and 16,500 on May 4. Corn was harvested
fromtwo 25-foot rows in early Septenber. Stand, ears per plot, md-silk date,
| odgi ng, dropped ears, yield, and test weight were recorded. G ain weight per
ear was determne by dividing the ears per plot into the grain yield per plot.

Results

Corn yields and yield conponents are shown in Table 1. Yields averaged 141
bu per acre, with Cargill 6127, DeKalb DK 535, and Garri son SG 6909 being the top
yi el ders. Above-normal rainfall during the reproductive stage was the reason for
high yields. Test weights ranged fromb54 to 59 | b per bushel. Lodging and ear
drop were not problens for any hybrid. Population did vary with hybrid, and
hybrids wi th hi gher popul ati ons had a hi gher yield.

!Area Extension Agrononist, Southeast Kansas.
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Table 1.

Yield and Yield Conponents of Short-Season Corn Hybrids,

Parsons, 1989.

Tar get Har vest Act ual Test Md-Silk Ear Gain

Br and Hybri d Popul ati on Yield Misture Popul ati on Wi ght Dat e Nunber Wi ght
Pl ants/a Bu/ a % Plant/a Lb/ bu Mon Day / pl ant Lb/ ear

Cargill 3477 16, 500 112 16. 2 15, 300 56. 8 6 22 1.54 0. 263
22,500 129 16. 7 21,100 56. 3 6 22 1.17 0. 292

Cargill 6127 16, 500 126 17.5 15, 500 58. 2 6 26 1.43 0. 315
22,500 173 17. 4 21, 400 57.7 6 26 1.38 0. 327

DeKal b DK 535 16, 500 151 17.7 16, 600 55.4 6 25 1.55 0. 329
22,500 170 17.7 21, 300 55.7 6 26 1.41 0. 318

Garrison SG 6909 16, 500 142 19.0 15, 500 54.7 6 27 1.62 0. 323
22,500 169 19.3 20, 700 54.8 6 28 1.29 0. 357

Gar st 8599 16, 500 148 17.8 16, 700 55.0 6 26 1.85 0. 268
22,500 160 17.8 21, 300 54.7 6 25 1.62 0. 263

Gar st 8708 16, 500 121 17.9 16, 200 56. 3 6 24 1.58 0. 266
22,500 154 17.9 21, 800 57.6 6 24 1.34 0. 295

Col den Har vest H 2327 16, 500 133 17.0 16, 700 56. 8 6 22 1.45 0. 309
22,500 148 16. 8 20, 400 56. 9 6 22 1.40 0. 295

Col den Har vest H 2404 16, 500 131 17.0 16, 400 58.0 6 21 1.64 0.274
22,500 145 17. 4 21, 500 57.6 6 21 1.30 0.378

Hoegeneyer 2559 16, 500 122 16. 7 15, 300 57.8 6 23 1.53 0. 299
22,500 132 17.0 20, 000 57.8 6 23 1.31 0. 285

Hoegeneyer 2617 16, 500 122 17.3 15, 700 56. 4 6 23 1.30 0. 337
22,500 146 17. 4 21, 200 56. 6 6 26 1.05 0. 366

NC+ 2771 16, 500 146 17.8 16, 600 57.6 6 23 1.63 0. 305
22,500 140 17.9 20, 500 57.1 6 24 1.47 0. 265

NC+ 3088 16, 500 143 17. 4 16, 500 56. 2 6 26 1.53 0. 323
22,500 152 17. 4 21, 800 56.1 6 26 1.18 0.334

Nort hrup Ki ng N 4350 16, 500 144 16.5 16, 400 56. 6 6 24 1.80 0.274
22,500 152 16. 8 18, 600 56. 2 6 25 1.56 0.291

Nort hrup Ki ng S 4474 16, 500 97 16.9 14, 300 56. 6 6 25 1.11 0. 342
22,500 132 16.9 20, 200 57.1 6 24 1.01 0. 362

ORO 901 Exp. 16, 500 139 17. 1 15, 700 58. 4 6 24 1.85 0.270
22,500 150 17. 1 20, 400 58.8 6 24 1.64 0. 254

ORO 902 Exp. 16, 500 136 17.2 15, 000 58.0 6 25 1.75 0.291
22,500 131 17.0 18, 600 58.1 6 23 1.43 0. 280
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Table 1. Continued
Tar get Har vest Act ual Test Md-Silk Ear Gain
Br and Hybri d Popul ati on Yield Moi sture Popul ati on Wi ght Dat e Nurmber Wi ght
Pl ants/a Bu/ a % Pl ant/a Lb/ bu Mon Day / pl ant Lb/ ear
Pi oneer 3615 16, 500 119 17.3 15, 600 54,2 6 26 1.19 0. 361
22,500 130 17.7 18, 000 54.7 6 26 1.17 0. 356
Pi oneer 3737 16, 500 138 17. 4 16, 300 55.0 6 24 1. 60 0. 299
22,500 149 17.2 18, 800 55.5 6 24 1.46 0. 317
Cargill 78772 16, 500 157 19. 1 16, 400 54.9 6 28 1.47 0. 368
22,500 167 19.6 18, 500 54.9 6 27 1.40 0. 377
Pi oneer 33792 16, 500 150 19. 1 14, 300 56. 2 6 27 1.74 0. 346
22,500 154 19.0 20, 000 56. 4 6 27 1.37 0. 316
LSD%, o5 26 0.5 3, 200 0.8 2 0.19 0. 047
Test 141 17.5 18, 100 56. 6 6 24 1.50 0. 310

ield is based on 56 |Ib/bu and 15.5 percent noisture.
2Ful | season hybrid used for a check
3LSD cal cul ated froma single factor analysis,

Planted: April 6, 1989
Herbicide: 1.8 qt

Fertilizer: 220 Ib of
Harvested: Septenmber 7, 1989

Bi cep/ a
6- 24- 24/ a;

300 | b ureala
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PHOSPHORUS, POTASSI UM AND CHLORI DE EFFECTS ON SELECTED
DI SEASES I N SI X WHEAT CULTI VARS | N SOUTHEASTERN KANSAS!

George V. Ganade, Wlliam G WIIlis? Merle G Eversneyer?,
Dani el W Sweeney, David A. Witney? and Larry C. Bonczkowski?®

Sunmar y

Wheat di seases destroy 10 to 25 percent of Kansas wheat yield and reduce
the quality of harvested grain. A study was established in the fall of 1987 to
exanm ne the effects of P, K, O, and the P- Kinteraction with and without Tilt
on wheat diseases in six wheat cultivars. Yields were increased with each
addition of P and K, whereas the incidence of |leaf rust was decreased with K
Application of Tilt fungicide increased yield, whereas it decreased the percent
of leaf rust.

I nt roducti on

I n Kansas, wheat diseases often destroy 10 to 25 percent of the wheat yield
and reduce the quality of harvested grain. Depending on the year, the severity
and incidence of the diseases change. Notable diseases for southeastern Kansas
are | eaf rust, speckle leaf blotch, and tan spot.

Addition of fertilizers has boosted yields, reduced | odgi ng, and i nproved
test weight. Research in the northwestern part of the United States has al so
i ndicated a decrease of disease incidence with certain fertilizer nutrients.
Chl ori de has been shown to decrease take-all disease in wheat. The objectives
of this study are (1) to examine the P, K, O, or the P- Kinteraction effects
on the incidence of l|leaf rust, speckle leaf blotch, or tan spot in different
wheat cultivars and (2) to determ ne whether fertility factors affect (a) wheat
yield, (b) vyield components, (c) protein content, and (d) plant nutrient
concentrations.

Experinental Procedure

The study site (a Parson silt loamsoil) was in soybeans from 1985 to 1987
and planted to wheat in the fall of 1987 and 1988. El even fertility levels were
established with the soybean study and conti nued for the wheat study. Three P
rates (0, 30, and 60 Ib P,Q/a) in conbination with three K rates (0, 40, and 80
Ib K,O a) were broadcast by hand before planting. Two rates (0 and 64 | b/a) of
Cl were also broadcasted by hand. Wheat cultivars planted were Agripro
Thunder bird, Bounty BH 205, Caldwell, Karl, Newton, and TAM 107. At the boot
growm h stage, plots were split with one side receiving 'Tilt', a fungicide.

! Research is partially funded by a grant fromthe Foundation for
Agronom ¢ Research

2Depart ment of Plant Pathol ogy, KSU Manhattan
SDepartment of Agronony, KSU, Manhattan

95



At the boot stage, 44 inches of one row were harvested for determ nation of
dry matter production and nutrient concentration. Before harvest, the nunber of
heads per area was counted, and 20 heads were randomy selected fromeach split
plot to determ ne kernels per head. Pl ant height, vyield, test weight, and
t housand kernel weight were al so determ ned.

Results

The 1988 - 1989 grow ng season was execellent for wheat, with overall
yi el ds averaging 69 bu/a. Yield, test weight, kernels per head, kernel weight,
and heads per nt were significantly influenced by P fertilization or interaction
of Pfertilization and cultivar (Table 1). Yield of all cultivars increased sig-
nificantly with 30 I'b P,Q/a. Test weight and kernel weight decreased with each
addition of P, whereas kernels per head and heads per nf increased with P
fertilization. Thus, yield increase was probably due to the increased nunber of
kernel s per head and heads per nft.

Yield, kernel weight, heads per nf, and disease rating for |eaf rust were
significantly affected by the interaction of applied K and cultivar or applied
K (Table 2). TAM 107, Newt on, and Bounty BH 205 had increases of 13, 15, and
29 percent with the addition of 40 Ib K,O a, whereas the yield of Karl was not
affected by K additions. Kernel weight and heads per nf increased with K
fertilization. Disease rating for |leaf rust decreased in all cultivars but Karl,
with the addition of K fertilizer.

Pl ant concentration of N, P, and K, dry matter production; soil P, and soil
K were significantly affected by the addition of P or K (Table 3). Plant N
concentration decreased with each addition of P,Q or K,O Plant P concentration
i ncreased with each increnent of P,Q, but decreased with the addition of KO
Pl ant K concentration increased with increasing anounts of K,O but decreased with
the addition of P,O. Dry matter production was increased with the addition of
P,Q, and K,O Fertilization with P,Q increased dry matter production 90 and 127
percent over the control, whereas the highest K,Orate only increased dry natter
18 percent over the control. Soil P was increased with P fertilization, but soil
K was decreased. Soil K was increased with K additions.

Chloride and/or the C by cultivar interaction significantly affected
di sease rating for leaf rust, O concentration, d uptake, and soil C (Table 4).
Concentration of d, O uptake, and soil O were significantly increased with the
addition of d. The incidence of disease for Newon was significantly decreased
with O, whereas the other cultivars were not significantly affected.

Tilt, cultivar, and the interaction of Tilt and cultivar significantly
affected yield, test weight, kernel weight, and disease rating of |eaf rust
(Table 5). Tilt increased yield, kernel weight, and the number of kernels per
head, but decreased the percent of |eaf rust onthe flag leaf. Karl and Cal dwel |
wer e the highest yielding cultivars, and Agri Pro Thunderbird had the hi ghest test
wei ght and protein content. Newton and TAM 107 had t he hi ghest inci dence of | eaf
rust. Al cultivars yields were increased with the Tilt application; however,
Newt on and TAM 107 indi cated the strongest response with increases of 18 and 22
percent, respectively. These increases were due to significant increases in
kernel weight.
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Table 1. Effect of Weat Cultivar and P Application Rate on Yield, Yield
Conponents, and Di sease Rating, 1989.

Wheat Appl i ed Test Di sease Ker nel s Heads Ker ne

Cul tivar P, Yield Wei ght Rati ng? per Head per nf¥ Weight
Ib/a bu/a I b/ bu % ngy

Thunder bi rd 0 44.9 61.7 9 29.2 428 33.5

30 78. 4 59. 6 7 30.8 741 31.6

60 82.3 60. 1 7 31.0 786 30.9

Bounty 205 0 43.7 59.1 25 27.3 427 35.3

30 67.9 58.1 14 33.5 584 33.5

60 69.1 57.3 12 30.0 687 31.6

Cal dwel | 0 57.1 58. 4 7 39.8 502 26.9

30 77.3 56. 2 12 40. 1 660 25.1

60 80. 6 56. 6 5 37.8 780 24.6

Kar | 0 55. 3 60. 4 27 25.6 528 33.5

30 81.9 59.4 30 29.0 724 31.9

60 85.9 59.0 25 28.5 857 30.5

Newt on 0 52.6 60. 2 73 31.7 434 32.5

30 71.5 59.1 71 35.5 695 30.1

60 75. 4 58.7 60 36.3 774 28.6

TAM 107 0 55.2 60. 7 58 24.8 579 36.5

30 75. 4 59.9 62 27.2 724 35.2

60 81.5 58.7 57 26.3 819 34.2

LSD (.05)2 8.7 1.6 NS 4.3 NS NS

Mai n ef f ect

0 51.5 60. 1 33 29.7 483 33.0

30 75. 4 58.7 33 32.7 688 31.3

60 79.2 58. 4 28 32.5 784 30.1

LSD (. 05) 3.9 0.8 NS 1.6 56 0.7

! Disease rating was made on June 6, 1989 to determ ne the percent of |eaf rust
on the flag | eaf.

2 Calculated frominteraction of main effects not fromsingle factor analysis.
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Table 2. Effect of Cultivar and K Fertilization on Wheat Yield, Yield
Conponents, and Di sease Rating, 1989.

Wheat Appl i ed Test Di sease Ker nel s Heads Ker ne

Cul tivar K,O Yield Wi ght Rating! per Head per nf Wi ght
Ib/a bu/a I b/ bu % ngy

Thunder bi rd 0 65. 9 60. 4 10 32.0 611 31.5

40 69.1 60. 7 9 29.9 650 32.3

80 70. 6 60. 4 4 29.1 693 32.4

Bounty 205 0 50.5 57.8 32 32.4 530 33.1

40 65. 2 57.9 13 31.1 627 33.6

80 64.9 58. 8 6 32.3 541 33.7

Cal dwel | 0 66. 9 56. 6 13 40. 2 697 24.5

40 75.7 56. 9 7 39.5 700 25.8

80 72.5 57.6 5 37.9 545 26.3

Kar | 0 74.2 59. 6 28 28.3 713 31.0

40 75.1 59.4 28 27.1 687 32.6

80 74.0 59.8 26 27.7 710 32.4

Newt on 0 60. 2 58.7 81 34. 4 626 29.4

40 69. 2 59. 6 61 35.5 634 30.6

80 70.0 59. 6 63 33.6 642 31.2

TAM 107 0 65.5 59.2 65 26. 4 729 33.4

40 74.1 59.8 54 26.5 685 36.0

80 72.6 60. 2 57 25.3 707 36.4

LSD (.05)2 8.7 NS 18 NS 157 1.7

Mai n ef f ect

0 63.9 58.7 38 32.3 651 30.5

40 71. 4 59.0 29 31.6 664 31.8

80 70.8 59.4 27 31.0 640 32.1

LSD (. 05) 3.9 NS 6 NS NS 0.7

! Disease rating was made on June 6, 1989 to determ ne the percent of |eaf rust
on the flag | eaf.

2 Calculated frominteraction of main effects not fromsingle factor analysis.
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Table 3. Effect of Application Rates on N, P, and K Concentration in Weat, Dry
Matter, and Soil P and K Levels, 1989.

Appli ed Concentration in Plant Dry Soi

P,Q K,O N P K Mat t er P K
----Ibla---- e % -------- - Ib/la  ----- Ib/la-----
0 0 2.20 0.169 1.73 2010 12 135
40 2.16 0.178 2. 60 1940 12 165
80 2.07 0.163 2.84 2440 12 210
30 0 2.21 0. 233 1.46 3630 25 131
40 1.85 0. 208 2.20 4420 26 161
80 1.88 0.204 2.66 4110 25 191
60 0 2.11 0.277 1.48 4370 51 130
40 1.91 0. 246 2.03 4910 48 155
80 1.63 0. 257 2.60 5230 47 194

LSD (.05)! NS NS NS NS NS NS

Mai n Effects

0 2.14 0.170 2.39 2130 12 170
30 1.98 0.215 2.11 4050 25 161
60 1.88 0. 260 2.04 4840 49 160

LSD (. 05) 0.14 0.015 0.14 430 2 7
0 2.17 0.226 1.56 3340 30 132

40 1.97 0.210 2.28 3760 29 160

80 1.86 0. 208 2.70 3930 28 198

LSD (. 05) 0.14 0.015 0.14 430 NS 7

! Calculated frominteraction of main effects not fromsingle factor anal ysis.
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Table 4. Cultivar and C Fertilization Effects on Weat, 1989.

Wheat Appl i ed Di sease Plant d Soi |
Cul tivar d Yield Rat i ng? Upt ake Concentration @]
I b/a bu/ a % I b/a ppm I b/a
Thunder bird 0 79.9 6 20. 4 3, 955 9.4
64 82.4 2 56. 2 10, 185 15.8
Bounty 205 0 66. 3 16 17.8 4,438 7.7
64 67.4 8 38.4 11, 805 15.4
Cal dwel | 0 80. 8 5 19.0 3,528 8.2
64 81.9 4 58. 4 10, 888 18.3
Kar | 0 83.4 21 16.6 3,402 8.7
64 87.4 17 56. 6 10, 322 15.3
Newt on 0 73.9 71 22.0 4,933 9.0
64 78.3 48 61.2 13, 900 17.0
TAM 107 0 79.7 59 17.7 3, 265 7.7
64 81.3 60 55.4 10, 487 15.3
LSD (.05)2 NS 18 NS NS NS
Mai n ef f ect
0 77.3 30 18.9 3, 920 8.4
64 79.7 24 54.4 11, 264 16.2
LSD (. 05) NS NS 7.0 1,026 2.1

! Disease rating was nade on June 6, 1989 to determine the percent of |eaf rust
on the flag | eaf.

2 Calculated frominteraction of main effects not fromsingle factor analysis.

100



Table 5. Effect of Cultivar and Tilt Fungi ci de on Weat Yield, Yield Conponents,

and Di sease Rating, 1989.
Wheat Test Ker nel Di sease
Cul tivar Tilt Yield Wi ght Wi ght Rat i ng?
bu/ a I b/ bu ngy %
Thunder bird No 66. 4 60. 7 31.8 11
Yes 70.7 60. 2 32.4 5
Bounty 205 No 58. 8 58. 3 32.9 22
Yes 61.6 58.0 34.1 12
Cal dwel | No 69.0 56. 9 25.4 11
Yes 74. 4 57.2 25.7 5
Kar | No 72.1 59.7 31.8 33
Yes 76.7 59.5 32.2 22
Newt on No 60. 9 58.9 29.2 79
Yes 72.1 59.7 31.6 58
TAM 107 No 63. 6 59. 3 33.7 70
Yes 77.8 60. 2 36.8 49
LSD (.05)2 2.7 0.7 0.9 10
Main Effects
Thunderbird 68.5 60.5 32.1 8
Bounty 205 60. 2 58.2 33.5 17
Cal dwel | 71.7 57.1 25.5 8
Kar | 74. 4 59. 6 32.0 27
Newt on 66. 5 59. 3 30.4 68
TAM 107 70.7 59.7 35.3 59
LSD (. 05) 2.2 0.4 0.5 6
No 65. 1 59.0 30.8 38
Yes 72.2 59.1 32.1 25
LSD (. 05) 1.2 NS 0.4 4
! Disease rating was made on June 6, 1989 to determ ne the percent of |eaf rust

on the flag | eaf.

2 Calculated frominteraction of main effects not fromsingle factor analysis.
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SOYBEAN - CORN ROTATI ON EFFECTS ON CHARCOAL ROT

George V. Granade, TimC. Todd!, and Fred W Schwenk?

Sunmar y

Soybeans were grown in rotation follow ng soybeans, corn, and wheat to
exam ne the effect on the charcoal rot fungus (Mcrophom na phaseolina) and
yi el d. Level s of the fungus in the soil were determ ned before planting and
after harvest. Root sanples were taken at the R2 growth stage and every 2 weeks
thereafter until maturity and tested for levels of the fungus. Levels of the
fungus after harvest were higher from soybean - soybean or soybean - wheat -
soybean than from corn - soybean, or soybean - corn, or corn - corn. In al
treatnents, the | evel of charcoal rot fungus was hi ghest at the last two sanpling
dates. Corn yields did not significantly differ because of treatnent. Yields
of full-season soybeans were higher than those of doubl e-cropped soybeans.

I nt roducti on

Charcoal rot is a nmjor disease in southeastern Kansas and recently has
been estinmated to reduce yields by as nuch as 50 percent in sone fields in sone
years. Recent work has denonstrated that different biotypes (phenotypes) affect
soybeans and corn. These biotypes are differentiated by their growth patterns
in the laboratory on a material called chlorate nmedium Their growth patterns
have been designated as dense, feathery, or restricted. Experience has shown
that isolates fromcorn are nost conmmonly of the dense type, and isolates from
soybean are nost commonly of the feathery or restricted types.

A study was initiated in 1988 to exam ne the effect of various rotations
of soybeans, corn, and wheat on levels and type of the charcoal rot fungus.

Experinental Procedure

Pi oneer 3377 corn and Spencer soybeans were planted in April 21 and June
6, 1988, respectively, at the Colunbus Field that had been in soybeans, mlo, and
sunfl owers doubl e-cropped after wheat during 1987. Karl wheat was planted in one
pl ot on Cctober 14, 1988, after soybean harvest. On April 7, 1989, Pioneer 3377
corn was planted in plots following either corn or soybeans. On May 31, 1989
Spencer soybeans were planted in plots follow ng either soybeans or corn and on
June 21, 1989, after wheat.

Soi |l sanples were taken before planting and after harvest and tested for
| evel s and types of the fungus. Root sanples were taken fromplots of corn and
soybeans when the soybeans reached the R2 growth stage. Root sanples were taken
every 2 weeks thereafter until physiological maturity (R7) and also tested for

Department of Plant Pathol ogy, KSU, Manhattan

102



| evel s and types of the fungus. Stand, plant height, yield, seed weight, and
test wei ght were neasured at the appropriate tines.

Results

No significant differences were detected anobng plots sanpled before
planting, either in levels or types of fungus in 1989 (Table 1). By contrast,
soil sanples after harvest indicated hi ghest popul ati ons of the fungus on plots
that had been in soybeans that year (Table 1).

Fungal popul ations were low on the first two sanpling dates but increased
by the last two sanpling dates (Table 2). Soybean plants had a hi gher popul ation
of the fungus than corn plants. There were no significant differences for
phenot ypes, except that the dense type was highest in the corn - corn system

Corn yields did not significantly differ anpng treatnents (Table 3).
However, soybean yields were significantly higher in full-season than in doubl e-
cropped soybeans (Table 3). Al though not significant, yields tended to be higher
where the crops were rotated.

Table 1. Charcoal Rot Fungus Population in the Soil before planting and after
harvest, Col unbus, 1989.

1988 1989 Log of colonies/g
Crop Crop Prepl ant Harvest
Soybean Soybean 2.144 2.426
Corn Soybean 2.095 2.230
Soybean Corn 2. 146 2.308
Corn Corn 2.141 2.248
Soybean Wheat Soybean 2.412 2.454
LSDy. o5 0. 15
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Tabl e 2. Charcoal Rot Fungus Population in Soybean and Corn Roots during the
G owi ng Season, Col unbus, 1989.

1988 1989 Log of colonies/g

Crop Crop July 7 July 20 August 3 August 18
Soybean Soybean 0. 80 1.85 2.21 2.48
Corn Soybean 0. 00 1.54 2.05 2.37
Soybean Corn 0. 00 0. 00 0.75 1.00
Corn Corn 0. 00 0.50 0.22 1.23
Soybean Wheat Soybean 0. 00 0.90 1.98 2.61

LSD, sfor rotation within a date 1.08

Table 3. Yield and Yield Conponents for Soybeans and Corn, Col unbus, 1989.

1988 1989 Seed Pl ant

Crop Crop Yield Wi ght Hei ght
Bu/ a g/ 100 seeds In
Soybean Soybean 33.2 16. 4 28
Corn Soybean 38.1 16.5 30
Soybean Wheat Soybean 18. 8 15.1 18
LSD, o5 14. 4 ns 5
Pl ant Test

Popul ati on Wei ght

Pl ant s/ a Lb/ bu

Soybean Corn 130 17, 400 54.9
Corn Corn 133 18, 600 55.7

Pi oneer 3377 corn was planted on April 7; fertilized with 220 | b of 6-24-24/a and
300 | b of urea; herbicide used was 1.8 qt Bicep/a. Spencer soybeans were planted
on May 31; fertilized with 220 | b of 6-24-24/a; herbicide used was 0.33 | b Lexone
+ 1.5 pt Dual/a. Spencer soybeans were planted on June 21 after wheat.
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COVPARI SON OF CONVENTI ONAL AND | NTENSI VE WHEAT MANAGEMENT SYSTEMS

Kennet h Kel | ey

Sunmar y

Timng of nitrogen fertilizer and foliar fungicide effects were conpared
in conventional and intensive wheat nanagenent systens at two |ocations in
1989. Even though the spring was drier than normal, record high grain yields
were produced. Because of the dry conditions, yield | osses associated with
foliar |eaf diseases did not devel op. However, at the Parsons site, grain
yield was significantly higher for selected cultivars with the intensive
managenent system which consisted of fall and |ate-winter N applications and
a foliar fungicide treatnment prior to wheat headi ng.

I nt roducti on

The objective of intensive wheat managenment is to produce wheat as
efficiently as possible using high-yielding cultivars, N fertilizer at two or
nore tinmes during the growi ng season to optim ze yield and protein, and a
foliar fungicide to control |eaf diseases. This research seeks to conpare
conventional and intensive managenent systens for the climatic conditions in
sout heast ern Kansas.

Experinental Procedure

In 1989, 10 winter wheat cultivars were eval uated under conventional N
managenent (75 |b NNa as a preplant, fall application) and an intensive N
system (75 |b NNa applied in the fall + 50 b NNa topdressed in late winter).
Urea was the N fertilizer source. The presence or absence of a foliar
fungicide (Tilt) was evaluated in both N systens. Tilt was applied in late
April at 4 oz/a. Studies were |located at the Parsons and Col umbus Units.

Results

Record high yields were obtained at the Parsons Unit (85 bu/a) despite
the dry conditions in April. Colunmbus was even drier, but yields stil
averaged 60 bu/a. Tinme of N application had a significant effect on grain
yield and grain protein at both sites. Applying an additional 50 Ib of Na in
| ate February increased yield an average of 5 and 10 bu/a over all varieties
at Parsons and Col umbus, respectively.

Because of the drier spring conditions in 1989, foliar |eaf diseases did
not affect yields to the extent that they would have in a wetter spring;
however, there was a significant fungicide yield response for selected
cultivars at Parsons (Table 1), where |eaf rust developed in md-May. Hi ghest
grain yield was obtained in the intensive nmanagenment systemwth Tilt
application and both fall and late winter N applications. Tilt did not
i ncrease yield for any cultivar at the Colunmbus site (Table 4), where |eaf
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di seases were not present.

Pl ant analysis of the flag-leaf at Parsons showed that nore N had been
taken up by the plant when both fall and late winter N treatnments were nade,
which also translated to nore grain protein (Table 2). Analysis of grain
yi el d conponents (Table 3) also reveal ed that the nunber of kernels per head
and the nunber of heads per unit area were significantly higher when N was
applied both in fall and late winter.

After the wheat harvest in 1990, 4 years of wheat nanagenent data wil|
have been collected fromthe Parsons site and 3 years from Col unbus.
Recomendati ons can then be nade with nore confidence concerning the use of
split N applications and fungicide for the wheat grow ng conditions of
sout heast ern Kansas.
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Table 1. Effects of Conventiona
Yield and Test Wi ght of Wnter Weat,

and | ntensive Weat

Management Systens on
Par sons, 1989.

Gain Yield Test Wi ght
Fall - N Fall + LW- N Fall - N Fall + LW- N
Br and No No No No
Cul tivar Tilt Tilt Tilt Tilt Avg. Tilt Tilt Tilt Tilt Avg
----------- bu/A ----------- ---------- |b/BU -----------

Agripro Victory 88.2 84.3 92.1 94.2 89.7 59.1 59.2 59.8 60.0 59.5
Ar kan 82.9 81.2 82.1 91.2 84.3 59.1 59.0 59.9 60.3 59.6
Bounty 205 75.9 76.0 76.0 80.2 77.0 59.3 59.4 60.0 59.8 59.6
Cal dwel | 90.4 90.0 90.1 95.9 91.6 57.6 58.2 58.0 58.7 58.2
Century 78.9 87.2 81.3 92.6 85.0 60.2 60.7 60.2 60.8 60.5
Chi shol m 82.6 87.1 82.1 93.1 86.2 59.6 59.9 60.1 60.9 60.1
Kar | 84.5 82.6 89.4 94.4 87.7 59.4 59.5 60.3 60.7 60.0
McNai r 1003 81.0 80.9 83.2 83.5 82.2 58.0 57.9 58.4 59.0 58.3
Pi oneer 2157 72.5 74.4 80.5 82.4 77.5 61.8 61.4 61.9 61.9 61.8
Si oux! and 84.9 85.2 85.6 94.4 87.5 59.8 59.9 60.7 60.9 60.3
Tam 107 82.5 81.0 76.3 95.7 83.9 59.1 59.8 59.2 60.7 59.7
(Means): 82.2 82.7 83.5 90.7 84.8 59.4 59.5 59.9 60.3 59.8
LSD: (0.05)
Anmbng managenent system neans: 4.4 0.4
Anmong cul tivar neans: 2.9 0.2
Among cul tivar for sane nanagenent: 5.8 0.4
Among cul tivar for different nanagenent: 7.1 0.5
CV. (9 4.3 0.4
E-test significance:

Time of N * **

Fungi ci de * *

Time of N * Fungicide * NS

Variety ** **

Variety * Time of N NS **

Variety * Fungicide ** **

Variety * Time of N * Fungicide NS NS
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Tabl e 2.

Ef fects of Conventiona

and | ntensive Weat

Managenent

on Fl ag-Leaf N Concentration and Grain Protein

Par sons,

Practices
1989.

Fl ag-1 eaf N Conc.

Grain Protein

Fall - N Fall + LW- N Fall - N Fall + LW- N
Br and No No No No
Cul tivar Tilt Tilt Tilt Tilt Avg. Tilt Tilt Tilt Tilt Avg
------------ N ----------- R
Agripro Victory 2.66 2.33 3.02 .08 2.77 11.0 11.2 12.0 12.7 11.7
Ar kan 2.55 2.38 2.95 .12 2.75 11.5 11.5 12.6 13.5 12.3
Bounty 205 2.70 2.51 3.23 .28 2.93 11.4 11.2 12.7 13.2 12.1
Cal dwel | 2.71 2.63 3.37 .39 3.03 10.1 9.8 11.4 11.3 10.7
Century 2.53 2.59 3.06 .13 3.10 10.9 11.7 12.2 12.8 11.9
Chi shol m 2.36 2.31 2.87 .89 2.61 10.8 10.9 12.2 12.4 11.6
Kar | 2.29 2.11 2.86 .87 2.53 11.6 11.8 13.1 14.6 12.8
McNai r 1003 2.61 2.50 3.14 .35 2.90 11.6 11.5 12.2 13.5 12.2
Pi oneer 2157 2.42 2.25 2.99 .06 2.68 11.7 11.9 12.8 14.1 12.6
Si oux! and 2.55 2.38 3.26 .29 2.87 10.9 10.6 12.2 13.1 11.7
Tam 107 2.52 2.38 2.99 .91 2.70 11.4 10.9 12.8 12.8 12.0
(Means): 2.54 2.40 3.07 .12 2.78 11.2 11.2 12.4 13.1 12.0
LSD: (0.05)
Anmong managenent systens neans: 0.18 0.5
Anmong cul tivar neans: 0.11 0.3
Among cul tivar for sane nanagenent: 0.22 0.5
Among cul tivar for different nanagenent:0.28 0.7
CV. (9 5.10 3.5
E-test significance:
Time of N *kk *kk
Fungi ci de NS NS
Time of N * Fungicide NS NS
Varlety * % % * % %
Variety * Time of N NS NS
Variety * Fungicide NS *
Variety * Time of N * Fungicide NS NS
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Tabl e 3.

Ef fects of Conventiona
Systens on Wheat Yield Conponents,

Par sons,

and | ntensive Weat

Managenent
1989.

Ker nel Wi ght
Fall - N Fall + LWN # of Kernels # of Heads
Br and No No Tine of N Tine of N
Cul tivar Tilt Tilt Tilt Tilt Avg. Fall F+LW Avg. Fal | F+LW Avg
---------- ng --------- --- ker/hd ---- -- hds/n2 --

Agripro Victory 32.6 32.6 33.2 34.8 33.3 29.5 29.6 29.5 682 735 708
Ar kan 29.3 30.9 29.3 31.7 30.3 25,9 29.1 27.5 746 899 823
Bounty 205 31.5 32.7 32.9 33.4 32.6 27.4 31.3 29.4 614 723 668
Cal dwel | 26.0 28.2 26.5 26.7 26.9 38.8 39.9 39.3 702 768 735
Century 28.9 30.2 26.3 32.0 29.4 25.3 31.1 28.2 870 737 804
Chi shol m 32.3 34.4 30.5 33.5 32.7 26.2 29.6 27.9 702 738 720
Kar | 31.5 32.1 31.1 31.4 31.5 25.1 29.4 27.2 809 744 776
McNai r 1003 37.0 36.2 36.8 37.0 36.7 30.3 32.4 31.4 670 647 659
Pi oneer 2157 29.8 31.6 28.9 29.0 29.8 28.5 32.0 30.2 691 781 736
Si ouxl and 30.4 31.6 30.0 30.6 30.7 26.1 31.1 28.6 766 774 770
Tam 107 31.5 33.8 29.8 36.6 32.9 32.6 31.2 31.9 739 743 741
(Means): 31.0 32.2 30.5 32.4 ---- 28.7 31.5 ---- 726 754 ---
LSD: (0.05)
Management systens: 1.5 1.2 41
Cul tivars: 1.2 1.2 43
Among cul tivar for sane nanagenent: 2.4 2.4 86
Among cul tivar for different ngnt: 2.6 1.8 65
CV. (9 4.6 7.2 5
E-test significance:

Time of N NS *kk NS

Fungi ci de ** NS NS

Time of N * Fungicide NS NS NS

Varlety * k% % * % % * % %

Variety * Tinme of N NS * k% * ok k

Variety * Fungicide ** NS * ok

Variety * Time of N * Fung NS NS **
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Table 4. Conparison of Wnter Wieat Cultivars in Conventiona

and | ntensive

Managenent Systens, Col unbus, 1989.
Gain Yield Test Wi ght
Fall - N Fall + LW- N Fal | N Fall + LW- N

Br and No No No No
Cul tivar Tilt Tilt Tilt Tilt Avg. Tilt Tilt Tilt Tilt Avg

----------- bu/A ----------- T o 11
AP Mesa 55.0 54.0 66.9 71.0 61.7 59.6 59.2 59. 60.1 59.7
AP Thunderbird 55.8 52.5 64.9 62.6 59.0 59.5 58.8 60. 59.7 59.6
Ar kan 55.1 55.0 71.8 68.3 62.6 57.8 57.5 58. 58.3 58.0
Cal dwel | 58.4 56.4 66.6 69.9 62.9 58.1 58.3 58. 57.9 58.1
Century 54.1 52.9 64.0 64.7 58.9 60.3 59.8 60. 61.1 60.5
Chi shol m 53.1 50.5 64.4 67.9 59.0 59.1 59.0 59. 59.8 59.4
Del ange 7837 48.8 47.7 61.5 61.4 54.8 58.6 58.4 58. 58.9 58.6
Kar | 51.0 54.0 63.5 61.3 57.5 59.3 59.2 59. 59.6 59.5
Pi oneer 2551 51.3 46.2 66.3 63.3 56.8 57.8 56.7 57. 58.0 57.6
Tam 107 58.3 58.7 69.6 72.5 64.8 58.9 58.5 59. 59.3 58.9
(Means): 54.1 52.8 65.9 66.3 59.8 58.9 58.5 59. 59.3 59.0
LSD: (0. 05)

Anbng management system means:

Anmong cul tivar neans:

Among cul tivar for sane nanagenent:

Anmong cul tivar for different
CV. (9:
E-test significance:
Time of N
Fungi ci de
Time of N x Fungicide
Variety

Time of N x Variety
Fungi ci de x Variety

managenent :

Time of N x Fungicide x Variety

EEAEDD
P~NOO®

* *

5% - 5%

o000
o wWo W

* %

6 6

* % %

6o
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Table 5. Effects of Conventiona

Grain Protein and Weat

and | ntensive Weat

Head Density,

Management Systens on
Col umbus Unit.

Gain Protein # of \Wheat Heads

Br and Tine of N Tine of N
Cul tivar Fall Fall + LW Avg. Fall Fall + LW Avg

---------- %--------- ------ hds/n2 -----
AP Mesa 10.7 11.1 10.9 474 619 546
AP Thunderbird 10.6 12.0 11.3 441 635 538
Ar kan 10.3 11. 4 10. 8 496 611 554
Cal dwel | 9.6 10. 8 10. 2 451 478 464
Century 10.3 11.7 11.0 461 608 534
Chi shol m 10.1 10.9 10.5 437 465 451
DeLange 7837 10.7 11.8 11.2 485 544 514
Kar | 12.1 13.0 12.5 523 597 560
Pi oneer 2551 11. 6 12.3 11.9 369 416 392
Tam 107 10.1 11.3 10.7 453 509 481
(Means) 10.6 11. 6 11.1 459 548 504
LSD: (0.05)
Anmong mangagenent systens neans: 0.6 39
Anmong cul tivar neans: 0.4 26
Among cul tivar for sane nanagenent: 0.8 53
Among cul tivar for different nanagenent: 0.9 63
E-test Significance:
Time of N *kk *kk
Fungi ci de NS NS
Time of N * Fungicide NS *
Cul tivar *kk *kk
Time of N* Cultivar NS *kk
Fungi cide * Cultivar NS **
Time of N* Fungicide * Cultivar NS * k%
CV. (9 4.3 6.4

111



EFFECT OF PREVI QUS CROP ON TI ME AND RATE OF NI TROGEN
FOR W NTER VWHEAT PRODUCTI ON

Kennet h Kel | ey

Sunmar y

The previous crop (wheat, soybean, or mlo) had a significant effect on
wheat yield in 1989. Wweat yields were not significantly different when wheat
foll oned wheat or soybeans, but yield was reduced by one-third when wheat
followed grain sorghum The applied fertilizer-N may have been tenporarily
i mobilized in the mlo stalk residue, which made it unavailable to the
growi ng wheat plant.

I nt roducti on

This research was initiated to eval uate how the previous crop (wheat,
soybean, and grain sorghun) affects the utilization of applied nitrogen
fertilizer for wheat and al so deternine the optinumtinme and rate of nitrogen
dependi ng upon the previous crop

Experinental Procedure

The experinment was a split-plot arrangenment with the previ ous crop
(wheat, soybeans, or mlo) as the main plots and time and rate of nitrogen
fertilizer as subplots. N trogen fertilizer was applied at four different
times: 1) all inthe fall, 2) all inlate winter, 3) 1/2 in fall and 1/2 in
late winter, and 4) 1/4 in fall, 1/2 in late winter, and 1/4 in early spring.
N rates were 0, 40, 80, and 120 Ib/A. Urea was the N source for al
application tinmes, except for the foliar Ntreatnment in early spring, which
consisted of liquid 28% N diluted with water. Soil type was a Parsons silt
loamwith 2.5% organic matter.

Results

The previous crop had a significant effect on wheat yield in 1989 (Table
1). \Wheat follow ng wheat or soybeans did not differ significantly in grain
yi el d; however, wheat yield was significantly reduced when wheat foll owed
grain sorghum Evidently, nitrogen was tenporarily imobilized in the mlo
stal k residue and was unavail able for the wheat crop. Increasing the N
fertilizer rate hel ped i ncrease wheat yield, but it was still bel ow yields of
t he wheat or soybean rotation for the sane N rates.

In the wheat - wheat systemthere was evidently adequate soil nitrogen
al ready available for the grow ng wheat crop, since yield was reduced with
increasing rates of N fertilizer. Previous N research on wheat at the Parsons
Unit has shown simlar yield reductions. Applying additional N beyond what
the plant can utilize results in excessive vegetative growh, which tends to
pronot e devel opnent of nore | eaf disease
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Soybeans as a | egunme crop can add Nto the soil; however, when wheat
foll ows soybeans in the rotation, our results confirmthat there is not enough
time inlate fall or early spring for the soil mcroorgani sns to break-down
the fixed N fromthe soybean roots and nmake it available to the grow ng wheat
pl ant.

Yield was not significantly affected by time of N application when
averaged over all rotations. However, there was a significant previous crop
by tine of N application interaction, which indicates that the optimumtine
for Nfertilizer may vary with previous crop. Mre data are needed before
accurate recommendati ons can be made regarding the timng of Nfertilizer for
di fferent crop rotations.
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Tabl e 1.

Ef fect of Previous Crop on Tinme and Rate of Nitrogen for

W nter Wheat, Southeast Ks. Branch Experinment Station
Time and Rate Gain Yield Test Wi ght
of Nitrogen Previous Crop Previ ous Crop
F LW SPR Wh Soy Mlo Avg. Wh Soy Mlo Avg.
--- IbNA --- - bu/A ---------- [b/bu ---------
0 0 0 69.7 56. 6 17.1 47.8 59.4 58.8 58. 6 58.9
40 0 0 69.0 68.6 31.9 56.5 59.2 59.2 58.4 58.9
80 0 0 68. 7 72.0 43.7 61.5 58.7 59.2 57.9 58. 6
120 0 0 63.4 74.7 55.4 64.5 58.9 59.5 58.4 58.9
0 40 0 71.5 68.5 37.5 59.2 59. 6 59. 3 58. 3 59.1
0 80 0 69. 6 67.0 49.2 61.9 59.7 59.7 59.0 59.5
0 120 0 64.9 69.0 52.2 62.0 59.4 59.7 58.9 59. 3
20 20 0 68. 2 69.0 32.6 56. 6 59.1 59.1 58. 8 59.0
40 40 0 67.8 69. 2 51.5 62.8 59. 6 59.4 58.5 59.1
60 60 0 60. 8 68. 2 62.0 63.7 59.0 59.4 58.8 59.0
10 20 10 73.4 65.0 31.2 56.5 59. 6 59.2 59.4 59.4
20 40 20 70.0 70.7 44.7 61.8 59.7 59.4 59.3 59.5
30 60 30 66.8 70.6 57.3 64.9 59. 3 60. 1 59.9 59.7
Means:
Crop Rotation:
Wheat 67.8 59. 3
Soybean 69.4 59.4
Mlo 45. 8 58. 8
LSD: (0.05) 4.6 NS
N Rat e:
40 57.2 59.1
80 62.0 59.2
120 63.8 59. 3
LSD: (0.05) 1.1 0.2
N Ti ne:
Fal | 60. 8 58. 8
Late wi nter 61.0 59. 3
Fall + late winter 61.0 59.1
Fall + late winter + spring 61.1 59.5
LSD: (0.05) NS 0.2
Variety: Chisholm Planted Cct. 5, 1988.
Time of N application: F = fall, preplant (CQct. 3); LW= late wi nter

(Mar. 8);

SPR = early spring (May 1).
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Table 2. Effect of Previous Crop and Tine and Rate of Nitrogen on
Pl ant N Concentration and Uptake for Wnter Weat, Parsons, 1989.

Time and Rate Leaf - N ( GS- 30) Pl ant N Upt ake
of Nitrogen Pr evi ous Crop Pr evi ous Crop
F LW SPR Wh Soy Mlo Avg. Wh Soy Mlo Avg.
--- b NA ---  emeeee o QN -----mmmae e kg Nha -------
0 0 0 3.21 2.88 2.25 2.78 105 66 24 65
40 0 0 3.34 3.01 2. 46 2.94 127 98 39 88
80 0 0 3. 66 3.22 2.70 3.19 137 118 63 106
120 0 0 3.83 3.35 2.73 3.30 144 138 79 120
0 40 0 3. 67 3.31 3.72 3.56 124 98 50 90
0 80 0 3.98 3.63 4,37 3.99 138 118 50 102
0 120 0 3. 87 3.81 4,51 4. 06 126 87 57 90
20 20 0 3.69 3.04 3.11 3.28 138 79 35 84
40 40 0 3.81 3.26 3.28 3.45 157 105 53 105
60 60 0 3.92 3.63 3.61 3.72 133 125 92 117
10 20 10 3.57 2.92 3.25 3.26 125 84 38 82
20 40 20 3.68 3.32 3.48 3.49 130 88 55 91
30 60 30 4.03 3.48 3.73 3.75 129 135 84 116
Means: 3.71 3.30 3.32 132 103 55
Crop Rotation:
Wheat 3.75 134
Soybean 3.33 106
MIlo 3.41 58
LSD: (0.05) 0. 07 5
N Rat e:
40 3.26 86
80 3.53 101
120 3.71 111
LSD: (0.05) 0. 07 5
N Ti nme:
Fal | 3.14 105
Late Wnter 3.87 94
Fall + late w nter 3.48 102
Fall + late winter + spring 3.49 96
LSD: (0.05) 0. 08 5

Leaf N sanples taken at Gowmh Stage - 30.
Pl ant N uptake determ ned from N concentration at flowering stage.
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Tabl e 3.

Ef fect of Previous Crop and Tinme and Rate of Nitrogen on G ain

Protein and Kernel Weight, Parsons, 1989.
Time and Rate Grain Protein Ker nel Wi ght
of Nitrogen Previ ous Crop Previ ous Crop
F LW  SPR Wh Soy Mlo Avg. Wh Soy Mlo Avg.
--- b NA-- e Yo----=------  mme------- O ----------
0 0 0 12. 4 11.2 11.5 11.7 30.7 32.5 32.6 31.9
40 0 0 12. 6 11.8 9.8 11. 4 30.0 30.8 32.3 31.1
80 0 0 13.3 11.9 9.6 11. 6 29.0 30.9 32.9 30.9
120 0 0 12.8 12. 6 9.5 11. 6 29.0 30.3 33.1 30.8
0 40 0 12.9 11.5 9.7 11. 4 30.3 32.8 33.7 32.3
0 80 0 13.9 12.3 9.8 12.0 29.4 32.6 35.1 32.3
0 120 0 13.9 13.1 10.5 12.5 30.4 30.9 34.5 32.0
20 20 0 12.9 11.2 9.9 11.3 29.8 32.6 34.4 32.3
40 40 0 13.6 12.3 9.5 11.8 30.1 31.6 33.3 31.7
60 60 0 13.9 13.1 10. 3 12. 4 28.8 29.4 32.5 30.2
10 20 10 13.1 11.7 11.1 12.0 30.6 32.5 35.1 32.7
20 40 20 13.1 12. 4 11.1 12. 2 32.0 32.2 36.4 33.5
30 60 30 14.3 14.0 12.2 13.5 29.2 32.3 35.9 32.5
Means: 13.3 12. 2 10.3 29.9 31.6 34.0
Crop Rotation:
Wheat 13. 4 29.9
Soybean 12.3 31.6
Mo 10. 2 34.1
LSD: (0.05) 0.2 0.3
N Rat e:
40 11.5 32.1
80 11.9 32.1
120 12.5 31.4
LSD: (0. 05) 0.2 0.3
N Ti re:
Fal | 11.5 30.9
Late winter 12.0 32.2
Fall + late winter 11.8 31.4
Fall + late winter + spring 12.5 32.9
LSD: (0. 05) 0.2 0.4
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Tabl e 4.

Ef fect of Previous Crop and Tinme and Rate of N trogen on

Wheat Yield Conponents, Parsons,
Ti e and Rate Head Nunber Ker nel Nunber
of Nitrogen Pr evi ous Crop Pr evi ous Crop
F LW  SPR Wh Soy Mlo Avg. Wh Soy Mlo Avg.
--- b VA --- -~ hds/neter2-------  --------- ker/hd --------
0 0 0 798 575 234 736 26. 2 24.0 17.0 22.4
40 0 0 856 737 426 673 27.1 27.1 19.5 24.6
80 0 0 817 872 548 746 26. 8 26.5 23.2 25.5
120 0 0 809 805 791 802 27.7 26. 6 23.8 26.0
0 40 0 703 689 463 618 29.3 25.3 20.3 25.0
0 80 0 747 721 491 653 28.2 27.6 27.4 27.7
0 120 0 686 809 531 675 26. 2 27.6 25.4 26.4
20 20 0 811 800 465 692 28.0 24.1 20.4 24.2
40 40 0 735 771 600 702 27.7 24.8 20.7 24.4
60 60 0 667 782 627 692 29.5 25.7 21.9 25.7
10 20 10 729 626 424 593 27.9 25.4 23.7 25.6
20 40 20 725 810 500 678 27.8 25.0 21.4 24.7
30 60 30 749 797 648 731 29.3 25.0 23.1 25.8
Means: 756 753 519 27.8 25.7 22.1
Crop Rotation:
Wheat 753 28.0
Soybean 768 25.9
Mlo 543 22.6
LSD: (0.05) 19 0.8
N Rat e:
40 644 24.8
80 695 25.6
120 725 26.0
LSD: (0.05) 19 0.8
N Ti nme:
Fal | 740 25.4
Late wi nter 649 26. 3
Fall + late w nter 695 24.7
Fall + late winter + spring 668 25.4
LSD: (0.05) 22 0.9
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Table 5. Summary of Previous Crop and Nitrogen Effects.

N
Pr evi ous Rate
Crop Ti me Yield TW Pr ot . Lf-N N upt TKW K/'hd # Hds
bu/ a | b/ bu % % kg/ ha gr/ 1000 hd/ n2
Wheat 0 69.7 59. 4 12. 4 3.21 105 30.7 26.2 798
40 70.5 59. 4 12.9 3.56 129 30.2 28.1 775
80 69.0 59. 4 13.5 3.78 140 30.1 27.6 756
120 64.0 59.1 13.7 3.91 133 29. 4 28.2 728
Soy 0 56.6 58. 8 11.2 2.88 66 32.5 24.0 575
40 67.8 59.2 11.5 3. 07 89 32.2 25.5 713
80 69.7 59. 4 12.2 3. 36 107 31.8 25.9 794
120 70.6 59.7 13.2 3.57 121 30.7 26.2 798
MIlo 0 17.1 58.6 11.5 2.25 24 32.6 17.0 234
40 33.3 58.7 10.1 3.13 40 33.9 21.0 445
80 47. 3 58.7 10.0 3.45 55 34. 4 23.2 535
120 56.7 59.0 10.6 3.64 78 34.0 23.5 649
Wheat F 67.0 59. 4 12.9 3.61 136 29. 4 27.2 827
LW 68. 6 59.6 13.6 3.84 129 30.0 27.9 712
F+LW 65.6 59. 2 13.5 3.81 143 29.5 28. 4 738
F+LWSPR  70.1 59.5 13.5 3.76 128 30.6 28.3 734
Soy F 71.8 59. 3 12.1 3.19 117 30.7 26.7 805
LW 68. 2 59.5 12.3 3.58 101 32.1 26.8 740
F+LW 68. 8 59.3 12.2 3.31 103 29.5 24. 8 784
F+LW-SPR 68. 8 59.5 12.7 3.24 102 30.6 25.1 744
MIlo F 43. 6 58. 2 9.7 2.63 60 32. 7 22.2 588
LW 46. 3 58.7 10.1 4.20 52 34. 4 24.3 495
F+LW 48.7 58.7 9.8 3.33 60 33. 4 21.0 564
F+LW-SPR 44, 4 59.5 11. 4 3.49 59 35.8 22.7 524
F-test Significance:
O-Op rotatlon * % % NS * % * % % * % % * % % * % % * % %
Tln«e - N NS * % % * % % * % % * % % * % % * % * % %
Rate - N * % % NS * % % * % % * % % * % % * * % %
T| n«E X Rate - N * NS * % % NS * % % * % % * * % %
CR X N rate * % % * * % % NS * % % * % * * % %
CRX Ntln«e * % % * % * % % * % % * * % * % NS
CR X NR X N'I' * % % NS NS NS * % % * % % * * % %
C.V. (% 4.5 0.8 3.7 4.8 11.5 2.6 7.6 6.7

118



WHEAT AND SOYBEAN CROPPI NG SEQUENCES COVPARED!

Kennet h Kel | ey

Sunmar y

Three different wheat and soybean crop rotations have been conpared over
a 9-year period. Yield of double-crop soybeans has averaged 25% | ess than
that of conparable full-season soybeans, although yields have varied
consi derably over the period. |In conparisons involving full-season soybeans,
early maturing cultivars have produced hi gher yields than later maturing
cultivars for the past 2 years, although seed quality has been poor. Hi ghest
wheat yield has occurred when wheat followed wheat rather than soybeans.
Wheat foll owi ng continuous doubl e-crop soybeans has been the | owest.

I nt roducti on

I n sout heastern Kansas, producers often rotate wheat after soybean or
pl ant doubl e-crop soybeans foll owi ng wheat harvest. Managenment practices of
one crop, therefore, may affect the production of the next crop. The
obj ectives of this study were to evaluate the effects of doubl e-croppi ng and
the risk factors associated with a particular wheat and soybean crop rotation

Experinental Procedure

Begi nning in 1981, three different wheat and soybean croppi ng 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 foll ow ng
2 years of wheat. \Wheat straw was burned and then disced prior to planting
doubl e-crop soybean. Prior to 1988, soybean varieties were selected from
maturity groups IV and V for doubl e-crop and full-season soybeans,
respectively. Beginning in 1988, naturity groups I, IIl, 1V, and V were
conpared in the [wheat - doubl e-crop soybean] - soybean rotation. G oup |
maturity was planted in 7-inch row spacing, whereas the other maturity groups
were planted in 30-inch row spacing. Wen wheat has winter-killed or was not
planted in the fall because of wet soil conditions, spring oats were planted
inlate winter. Fertilizers (70 Ib Na, 50 | b P205/a, and 50 | b K20/a) were
applied only to the wheat crop

Results

Table 1 shows the yearly soybean yields for the three different wheat
and soybean rotations. Soybean yields in the continuous double-crop rotation
and when doubl e-croppi ng occurs every 2 years have been nearly equal. Full-
season soybean yield following 2 years of wheat has been higher than soybean
yield foll owi ng doubl e-crop soybeans, partly because of the additiona

This research was funded by the Kansas Soybean Conmi ssion
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fertilizer applied to wheat.

Wheat yield as affected by the different crop rotations is shown in
Table 2. Yields are only shown for the past 2 years, because climatic
conditions during the md 1980's were not very favorable for grow ng wheat.
Hi ghest yield has occurred when wheat foll owed wheat rather than double-crop
or full-season soybeans. Weat yield in the continuous doubl e-cropping
rotati on has been the lowest. Mre wheat data are needed before accurate
recomendati ons can be nade regarding the effects of the soybean rotations on
wheat yield.

Where maturity groups I, IIl, 1V, and V are conpared (Tables 3 and 4) in
the [wheat - doubl ecrop soybean] - soybean rotation, highest soybean yield has
occurred in the past 2 years with the early maturing Group | cultivar (Wber
84). However, seed quality has been very poor for maturity Group I. In 1989
cool conditions during | ate August affected the growh and devel opnent of
soybean seed for the late-maturing cultivars, which caused many bl ank seed
pods and significant reductions in vyields.

120



Table 1. Effects of Wheat and Soybean Cropping Rotations on Soybean Yield,
Parsons Unit.

Soybean Yield

9-yr

Crop Rotation 1981 1982 1983 1984 1985 1986 1987 1988 1989 Avg.
-------------------------- bu/A --- -

[Wh - Soy] 18.7 23.6 17.9 2.1 33.2 19.9 19.5 9.1 27.6 19.1

[Wh - Soy] - Soy 18.0 23.0 16.9 2.0 31.6 17.6 19.3 8.4 28.0 18.3
[Wh - Soy] - Soy 25.8 24.3 15.5 11.1 32.6 21.2 35.4 22.7 28.3 24.1
W - W - Soy 25.7 24.9 14.5 12.8 32.1 23.9 42.6 25.1 29.8 25.7

LSD: (0. 05) 3.7 NS NS 229 NS 3.8 2.5 1.5 1.7 --

Ful | -season and doubl e-crop soybeans were planted on the same dates in
1982, 1985, and 1989.

Table 2. Conparison of Weat Yield anobng Wheat and Soybean Crop
Rot at i ons, Parsons Unit.

Wheat - Soybean Wheat Yield
Rot at i on 1989 1988 2-yr Avg.
--------- bu/A ------ee - -
Wheat - Doubl e-crop Soy 50. 3 49.5 49.9
[ Wheat - Doubl e-crop Soy] - 64.8 53.0 58.9
Ful | season Soybean
Wheat - Wheat - Soybean 64. 3 60.5 62.4
VWheat - Wheat - Soybean 68. 6 61.6 65.1
LSD: (0. 05) 5.8 5.1
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Table 3. Conparison of Soybean Maturity Groups in a Full-Season Soybean
Rot ati on, Parsons Unit.

Maturity Ful | season Soybean Yield

Variety G oup 1989 1988 2-yr Avg.
--------- bu/A ------ee oo
Weber 84 I 31.5 31.8 31.7
Resni k 111 30.8 24.0 27. 4
Stafford Y 28.8 26.9 27.9
Hut cheson \Y 28.3 22.7 25.5
LSD: (0. 05) 1.7 1.5

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

Table 4. Conparison of Soybean Maturity Groups in a Double-crop
Soybean Rotation, Parsons Unit.

Maturity Doubl e-crop Soybean Yield

Variety G oup 1989 1988 2-yr Avg.
--------- bu/A ------eea oo
Weber 84 I 28.7 2.0 15.4
Resni k 111 28.9 2.2 15.6
Stafford IV 28.0 8.4 15.2
Hut cheson Y 22.8 6.5 14. 7
LSD: (0.05) 1.7 1.5

Rotation is [Weat - double-crop soybean] - full-season soybean.
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ECONOM C COVPARI SONS OF WHEAT AND SOYBEAN CROPPI NG SEQUENCES?

Robert O. Burton, Jr.2 Mario F. Crisostonp® and Kenneth W Kelley

Sunmar y

Econoni ¢ conparisons of three crop rotations were based on budgeting and
on experinental data shown in the previous article of this report. |ncone
based on 1989 yields and prices or average yields and prices favor a 1-year
sequence of wheat followed by doubl e-crop soybeans. Four soybean naturity
groups were considered in the two-year rotation containing wheat, doubl e-crop
soybeans, and full-season soybeans. Goup | full-season soybeans were nore
profitabl e than soybeans fromtraditional maturity groups. Because of high
seed costs for group I, the budget analysis for doubl e-crop soybeans favored
group I11.

I nt roducti on

Farmers produci ng wheat and soybeans in southeastern Kansas sel ect a
croppi ng sequence in order to manage soil fertility, control weeds, and
maxi m ze incone. An ongoing experinment at the Parsons Unit of the Southeast
Kansas Branch Experinent Station provides biological data about alternative
croppi ng sequences. The purpose of this study is to provide infornmation about
econom ¢ returns associated with these alternative sequences.

Experi nent al Procedures

Budgeti ng was used to cal cul ate i ncones about variable costs for each
crop in three crop sequences (Table 1): 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 foll owed by
full -season soybeans. Qutput prices were for the month of harvest, June for
wheat; October for soybean maturity groups IIl, 1V, V and doubl e-crop group |
and August for full-season soybean maturity group |I. Seed costs for maturity
group | were actual costs plus a shipping charge. Oher soybean seed costs
were froma seed distributor in southeastern 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 i ncluded as a variable cost. Incones above variable costs for each crop
were added to provide total income for each sequence; these totals were then
di vided by the nunber of years required to conplete a sequence to provide
average annual inconmes for each sequence. Incones above variable costs were
cal cul at ed based on 1989 yields and prices for both wheat and soybeans and

2Thi s research was partially funded by the Kansas Soybean Conmi ssion
SDepartment of Agricultural Economics, Kansas State University.
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al so on 1988-89 average annual yields for wheat, 1981-89 average annual vyields
for soybeans, and an average 1985-89 price. The 1985-88 prices were converted
to a 1989 price |level before averaging.

Results

Resul ts indicate that doubl e-croppi ng wheat and soybeans every year is
nost profitable and that no doubl e-cropping is |east profitable (Table 3).
Conpari sons of 1989 results with results based on average data indicate that
returns were unusually high in 1989. Although both 1989 and average data
favor doubl e-cropping, this result will not hold every year. For exanple, in
| ast year's report of progress, budgeting based on 1988 yields and projected
prices published in 1988 showed doubl e-croppi ng every year to be | east
profitable and no doubl e-cropping to be nost profitable. Modreover, sone
producers will not have adequate | abor and machinery to doubl e-crop every
year, especially when weather linits the nunber of days on which machi nery
operations may be performed during harvest and pl anting seasons.

One strategy for nmanagi ng | abor and nachi nery constraints during
critical seasons is to use early naturing soybeans. In 1988 and 1989, four
maturity groups were considered in the two-year rotation containi ng wheat,
doubl e-crop soybeans, and full-season soybeans. Full-season soybean vyi el ds

were highest for group |, and double-crop yields were al nost equal for groups
I, I'll, and IV (see previous report). For full-season soybeans, group | had
t he highest returns (Table 4). For doubl e-crop soybeans, group |1l had the

hi ghest returns (Table 5).

Budgeting results for double-cropping alternative maturity groups differ
fromyield results because of seed costs. In this experinment, group
soybeans were drilled in 7-inch rows at 90 pounds of seed per acre. Budgeted
costs of group | soybean seeds were 20 cents per pound plus a 2 cents per
pound shi ppi ng charge. Goup IlIl soybeans were planted in 30-inch rows at 45
pounds of seed per acre. Costs of group Ill soybean seeds were 16 cents per
pound, based on a price of $9.75 per bushel. Thus, budgeted seed costs were
$7.20 per acre for group Il soybeans and $19.80 per acre for group |
Results of the budget anal ysis would change in favor of group | soybeans, if
the seeding rate could be lowered or if seeds could be obtained at costs
simlar to those of group Ill seeds.

In 1989, weather conditions del ayed harvest of group | double-crop
soybeans until COctober. Earlier harvest probably would favor group |, because
soybeans harvested prior to the traditional harvest season typically have a
price advant age.
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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 Ful l -season Soybeans
Quantityb Value Ouantityb Value ouantityb Value
Unit Price® per Acre or Cost Price? per Acre or Cost Price® Per Acre or Cost
1. Gross Receipts from Bu. $3.86 64.80 $250.13 $5.18 28.00 . $145.04 $5.18 28.30 $146.59
Production
2. Variable Costs
Seed Lbs. 0.10 75.00 7.50 0.16 60.00 9.60 0.16 60.00 - 9.60
Nitrogen Lbs. 0.26 70.00 18.20 - - 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 - - 21.05 - - 21.05
Labor Hrs. 6.00 1.28 7.68 6.00 1.44 8.64 6.00 1.60 9.60
Machinery ~ 15.89 14.69 16.57
Interest on % of
variable cost Dol. 0.12 33.89 4.07 0.12 26.99 3.24 0.12 28.41 3.4
Total Variable Cost 71.84 57.22 60.23
3. Income above
variable costs 178.29 87.82 o 86.36

“Wwheat and soybean prices are for the month of harvest from Kansas Agricultural Statistics, Topeka, Kansas. Input costs other than machinery and
soybean seed costs are projections from Figurski, Leo and John R. Schlender, Soybean Production in Eastern Kansas and Continuous Cropped Winter Wheat
in_Eastern Kansas, KSU Farm Management Guides MF-570 and MF-572, revised September 1989. 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 1989,
Minnesota Extension Service, University of Minnesota, AG-F0-2308, revised 1989, with adjustments for Southeastern Kansas. Soybean seed costs are from
a seed distributor in Southeastern Kansas.

inelds, seed, and fertilizer are 1989 data from Kenneth Kelley at the Southeast Kansas Branch Experiment Station.



Table 2. Typical Average Machinery Operations per Acre Used in Budgets for Crops in Alternative Crop Sequences.

Wheat Wheat Following Double-crop Ful l-season Full-season Soybeans
Machinery Following Double-crop or Soybeans Following Soybeans Following Following Doublecrop
Operations Wheat Full-season Soybeans Wheat Wheat Soybeans

-------------------- Number of Times over the Field- = ~ = = = = = =« =« == v o v oo econmnoonen--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
b TS LTttt tmemmmmmmes Acre/Truck Load- = = = = = = = = = s c = v oo ecoencncnenooen-n---
Medium Truck 6.09 6.09 16.28 16.28 16.28
A T R R St .. -Acres/hour- - = =~ - = c =2 = s - e = o e meemee oo

Light Truck 3.50 3.50 3.50 3.50 3.50
Machinery = = = = = = s c o2 ot cce ot scemse s . Dollars/Acre- = = = = = = = = = = = = v« s = oo oo m = o oo
Variable Costs® 20.62 - 15.89 14.69 17.83 16.57

%Group 1 soybeans are planted with a grain drill and, therefore, have machinery variable costs about $1.00 less than soybeans planted with a planter.

bAcres per truck load for a 400 bushel truck are based on yields of 24.57 bushels per acre for soybeans and 65.63 bushels per acre for wheat. Lower
yields would increase acres per truckload and decrease costs per acre and vice versa. Because adjustments in costs would be small, acres per truck
load and costs per acre are not adjusted for yield differences.

®varisble costs include fuel, lubrication, repairs, and $2.50 per acre rental charge for the fertilizer buggy.



Table 3. |Incones above Variable Costs for Alternative Croppi ng Sequences
Cont ai ni ng Wheat, Doubl e-crop Soybeans, and/or Full-season Soybeans
at Parsons, Kansas?®

I ncomes above Variable Costs®
1988- 1989 Average \Weat and
Crops and 1989 Yields 1981- 89 Aver age Soybean Yi el ds,
Crop Sequences® and Qutput Prices® 1985- 89 Average Qutput Prices’

- - - - - - -Dollars/Acre- - - - - - -

[ W DCSB]
w 122. 32 84. 85
DCSB 85. 75 53. 37
Annual Aver age® 208. 07 138. 22
[ W DCSB] - FSSB
w 178. 29 113.11
DCSB 87. 82 48. 74
FSSB 86. 36 79.31
Annual Aver age® 176. 24 120. 58
W W FSSB
W Year 1 176. 36 124.10
W Year 2 185. 34 124. 95
FSSB 89. 55 83. 99
Annual Aver age® 150. 42 111.01

2 | ncomes are based on agrononic data shown in the previous article.

b Abbreviations are as foll ows W= wheat; DCSB = doubl e-crop soybeans, FSSB
full -season soybeans. Brackets indicate wheat and doubl e-crop soybeans
harvested the sane year.

¢ Annual average incone is the total inconme for the crop sequence divided by
t he nunber of years required to conplete the sequence.

¢ I nput costs are based on the sane price level for all budgets. See Table 1
for sources.

¢ Source of 1989 wheat and soybean prices for the nonth of harvest is Kansas
Agricultural Statistics, Topeka, KS.

f Source of average 1985-89 prices for the nonth of harvest is Kansas
Agricultural Statistics. Prices were updated to a 1989 price |level using the
personal consunption expenditure (PCE) portion of the inplicit GNP price
defl ati on before averagi ng.
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Table 4. |Incones above Variable Costs for Soybean Maturity Goups: Full-
Season Soybeans in a Two- Year Rotation, Parsons, Kansas®

| ncone Above Variable Costs for Full-season Soybeans

1989 Soybean Price® 5-yr. Avdg. Soybean Price”
Maturity 1989 2-yr. Avg. 1989 2-yr. Avg
Vari ety Group Yi el d° Yi el d°© Yi el d° Yi el d°©
Weber 84 | 114. 45 115.61 134. 92 136. 22
Resni k 111 101. 85 84. 24 120. 64 100. 96
Stafford |V 91. 49 86. 83 109. 06 103. 85
Hut cheson \YJ 90. 60 76. 10 107. 87 91. 66

2Rot ati on i s [wheat-doubl e-crop soybeans] - full-season soybeans.

®Prices are for the 1989 nonth of harvest, August for group | and Cctober for

groups Il1l, 1V, and V. Prices for 1985-88 were updated to a 1989 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.

Tabl e 5. I ncomes above Variable Costs for Soybean Maturity Groups: Double-
crop Soybeans in a Two- Year Rotation, Parsons, Kansas®

| ncone_Above Variable Costs for Doubl e-crop Soybeans

1989 Soybean Price® 5-yr. Avg. Soybean Price®
Maturity 1989 2-yr. Avg. 1989 2-yr. Avg.
Vari ety G oup Yi el d¢ Yi el d°© Yi el d¢ Yi el d°©
Weber 84 | 82.48 13.58 99. 98 22.98
Resni k 111 95. 03 26. 13 112. 66 35. 65
Stafford IV 90. 37 24. 07 107. 45 33.34
Hut cheson \ 65. 12 23.17 79. 03 32.13

2Rot ati on i s [wheat-doubl e-crop soybeans] - full-season soybeans.

®Prices are for the 1989 nmonth of harvest, COctober for groups I, I, 1V, and
V. Prices for 1985-88 were updated to a 1989 price level to calculate a 5-
year average. The personal conpsunption expenditure portion of the inplicit
GNP price deflator was used to update prices.

°Yields are shown in the previous article.
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EFFECTS OF CROPPI NG SEQUENCE ON SOYBEAN YI ELDS!

Kennet h Kel | ey

Sunmar y

When ful |l -season soybeans follow grain sorghum wheat, or a wheat -
doubl e-crop rotation, soybean yields over an 8-year period have not been
affected significantly by the crop rotation. However, when soybeans foll ow
soybeans, grain yield is reduced significantly. 1In 1989, soybean cyst
nemat ode (SCN) was found to be present in one series of continuous soybeans,
whi ch reduced yield nmore than the previous 10% reducti on that was associ at ed
with a rmonocul ture.

I nt roducti on

Soybeans are the major cash crop for many farners in southeastern
Kansas. Typically, they are grown in several cropping sequences wth wheat
and grain sorghumor in a doublecropping rotation with wheat. More
infornmation is needed to determ ne the | ong-term agronom c effects of cropping
sequences on soybean yi el d.

Experinental Procedure

In 1979, four cropping systems were initiated at the Colunbus Unit: 1)
[ wheat - doubl e-crop soybean] - soybeans, 2) wheat - fallow - soybeans
(1 espedeza was added to the wheat beginning in 1988), 3) grain sorghum -
soybeans, and 4) continuous soybeans. Full-season soybean yields were
conpared across all four cropping systens in even-nunbered years. Beginning
in 1984, an identical study was started adjacent to the initial site so that
full -season yields could al so be conpared in odd-nunbered years. Al
rotations received the same anmount of phosphorus and potassiumfertilizer (80
I b/a), which was applied to the crop preceeding full-season soybeans.

Results

Ful | - season soybean yi el ds over the 8-year period are shown in Table 1.
In 1989, soybean yield was significantly higher when soybeans foll owed a wheat
and | espedeza rotation. Soybeans follow ng grain sorghum or doubl ecrop
soybeans produced nearly the sane yield. However, vyield was substantially
reduced in continuous soybean because of the soybean cyst nenatode. However,
soil tests did not reveal the presence of the nematode in any of the rotations
at this time. Also, the nematode was not confirmed in the original test area,
whi ch has been in continuous soybeans for 10 years.

This research was funded by the Kansas Soybean Conmi ssion
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Table 1. Effects of Long-term Croppi ng Sequences on Soybean Yield, Colunbus.

Soybean Yield

Cr oppi ng 8-yr
Sequence 1980 1982 1984 1985 1986 1987 1988 1989 Avg.
------------------------ bu/A - -

Soybean fol |l owi ng
Wheat - doubl ecrop Soy 12.6 28.0 11.8 31.9 21.9 30.7 31.3 27.0 24.4

Soybeans fol | owi ng

Grain Sorghum 13.3 30.4 10.8 30.9 23.6 31.5 30.1 27.5 24.8
Soybeans fol | owi ng

Wheat - Fal | ow (1980-87) 12.8 31.9 12.0 29.5 23.9 33.2 26.2
Wheat - Lespedeza (1988-89) 32.8 33.4
Soybeans fol | owi ng

Soybeans 10.3 27.2 12.1 27.9 21.8 28.2 25.2 20.7 21.7
LSD: (0.05) 1.0 3.0 NS 3.2 1.8 3.8 3.0 45 ---

Begi nning in 1984, an identical study was started adjacent to the initia

site so that full-season yield effects could be conpared each year. The
original study conpares full-season soybeans during even years (**), while the
| ater site conpares soybean yield in odd years.

Lespedeza was included in the rotation starting in 1988.

In 1989, soybean cyst nenatode was detected in the continuous soybean rotation
that was started in 1984, but not in the initial site.
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COVPARI SONS OF TI LLAGE METHODS FOR DOUBLE- CROP SOYBEANS!
AND SUBSEQUENT EFFECTS ON FULL- SEASON SOYBEANS

Kennet h Kel | ey

Sunmar y

Conpari sons anong four soybean double-crop tillage nethods (plow, burn -
di sc, disc, and burn - chisel - disc) showed that plow ng under the wheat
st ubbl e gave the highest yield over a 7-year period. Full-season soybeans
that followin the rotation have not been significantly affected by any of the
doubl e-crop tillage nethods.

I nt roducti on

Producers in southeastern Kansas typically grow doubl e-crop soybeans
after wheat, when soil npisture and tine permt. Various tillage nmethods are
used, depending partly on the type of equipnent that is available. The
primary goal s of double-cropping are to plant soybeans as quickly as possible
after wheat harvest and produce acceptable grain yields as economcally as
possi bl e. However, the long-termeffects from doublecrop tillage nethods have
not been thoroughly evaluated for shallow, claypan soils.

Experinental Procedure

Since 1982, four tillage nethods have been conpared for double-crop
soybeans after wheat harvest at the Colunbus Unit. Tillage nmethods are: 1)
pl ow under stubble, 2) burn stubble and then disc, 3) disc stubble, and 4) no-
till for 3 years and now burn stubble and then chisel. The tillage study is
al ternated each year between two different sites, so that the double-crop
tillage methods can be conpared yearly when the crop rotation is [wheat -
doubl e-crop soybean] - followed by full-season soybean. All plots are
chiseled in the spring foll owi ng doubl ecrop soybeans. Fertilizer is applied
only to the wheat crop

Results

Conpari sons anong doubl e-crop tillage nethods (Table 1) show that
pl owi ng the stubble under has produced the highest soybean yield over a 7-yr
period. Burning the stubble has been the sane as | eaving nost of the stubble
on the soil surface (disc tillage), except when soil noisture was |imted.
Then, burning the stubble resulted in significantly | ower doubl e-crop soybean
yi el ds.

The subsequent effect of double-crop tillage nethods on full-season
soybean yield is shown in Table 2. The previous tillage nethod has not
significantly affected yield. Weat that follows full-season soybeans al so
has not shown any effect fromthe previous double-crop tillage nethods.

This research was funded by the Kansas Soybean Conmi ssion
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Yearly soil tests have not shown any major changes in soil nutrients since the
establ i shnent of the study. Soil bulk density nmeasurenents show that no
significant changes in soil structure have occurred.

The study will be continued for several nore years to evaluate the |ong-
termeffects of various doublecrop tillage nethods.
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Table 1. Conparison of Double-crop Tillage Methods on Soybean Yield,
Col unmbus.

Soybean Yield
Doubl e-crop 7-yr
Till age Met hod 1982 1983 1985 1986 1987 1988 1989 Avg.

----------------------- bu/A ----eee -
Pl ow 26.1 25.2 32.9 20.2 18.7 14.6 27.9 23.7
Burn - disc 25.8 24.2 32.1 14.7 9.8 10.5 23.3 20.0
Di sc (2X) 26.6 23.2 30.3 15.2 12.8 19.2 22.6 21.4
No-till 26.3 20.5 24.7 ---- ---- ---- ---- ----
Burn - chisel ---- ---- ---- 15.3 14. 4 14.3 22.1 ----
LSD 0. 05: NS 3.6 4.9 1.3 2.8 3.0 1.2 ----

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

Table 2. Effects of Double-crop Tillage Method on Subsequent Yield of
Ful | - Season Soybeans, Col unbus.

Ful | - Season Soybean Yield

Doubl e-crop 5-yr
Till age Met hod 1985 1986 1987 1988 1989 Avg
--------------------- bu/A ----eee -
Pl ow - disc 32.1 25.8 30.7 26.3 34.1 29.8
Burn - disc 32.5 26.0 29.0 26.3 33.0 29.4
Di sc (2X) 32.2 24.7 29.3 25.1 31.8 28.6
Burn - chisel - disc 33.3 25.7 30.8 25.7 32. 7 29.6
LSD 0. 05: NS NS NS NS NS ----

Croppi ng sequence is [wheat - doubl e-crop soybean] - full-season soybean
Al plots are chiseled in the spring, so the tillage nethod represents only
the double-crop tillage effect fromthe previous year
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EFFECTS OF PHOSPHORUS AND POTASSI UM FERTI LI ZER
WHEN SOYBEANS FCOLLOW SOYEANS

Kennet h Kel | ey

Sunmar y

Soybean yields were not significantly affected by preplant applications
of phosphorus and potassium fertilizer in Cherokee County, where soils were
testing mediumin available P and | ow in exchangeabl e K and the previ ous crop
was soybeans.

I nt roducti on

Soybeans are consi dered poor responders to direct fertilizer
applications. In southeast Kansas, soybeans are often grown in rotation wth
wheat or a row crop, such as grain sorghumor corn. Wen grown in rotation
wi t h anot her crop, soybeans are seldomfertilized, because they can utilize
the residual fertility fromthe previous crop. However, this research was
initiated to deternine if soybeans respond to direct fertilizer applications
when fol |l owi ng soybeans, which occurs quite often

Experinental Procedure

Fertilizer has been applied at different off-stations sites in Cherokee
County for the past 2 years, where the previous crop had been soybeans. Al
| ocations have tested nmediumin available P and | ow in exchangeable K The
fertilizer treatments were incorporated with a field cultivator prior to
soybean pl anti ng.

Resul ts
Fertility responses in 1988 and 1989 are shown in Table 1. Gain yield

at all locations did not show a significant response to direct fertilizer
application.
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Tabl e 1.

Ef fects of Phosphorus and Potassium Fertility Applications

on Soybeans,

Cher okee County.

Fertilizer 1989 Seed 1988 Yield 2-Yr
P K Yield Wei ght Site-1 Site-2 Avg.
[ b/ A bu/ A gr/100  ------ bu/A ---------

0 0 29.2 11.0 23. 35. 29.4
40 0 31.0 11.6 22. 37. 30.2
80 0 30.8 10.0 25. 37. 31.2

0 40 32.5 11.7 24, 37. 31.6

0 80 31.0 11.3 23. 38. 30.9
40 40 32.8 11. 4 22. 37. 31.1
40 80 33.3 11.6 26. 39. 32.9
80 40 32.4 12.1 22. 37. 30.8
80 80 31.7 10.9 22. 38. 31.0
LSD: (0.05) NS NS NS NS NS
CV. (9 7.2 7.9
Initial soil test data

1989: ph = 6.6, avail. P =29 Ib/A exch. K= 142 | b/ A
1988: (Site 1) - ph = 6.8, avail. P =26 Ib/A exch. K= 110 | b/ A
(Site 2) - pH=6.7, avail. P = 40 Ib/A exch. K= 110 I b/A
Al fertilizer was broadcast preplant and incorporated.
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COVPARI SON OF SOYBEAN HERBI Cl DES AT FULL AND REDUCED RATES

Kennet h Kel | ey

Sunmar y

Soybean herbici des were conpared at recomended and reduced rates for
weed control when applied preplant incorporated, preenerge, and postenerge.
Soybean yields were not significantly reduced when | ower herbicide rates were
appl i ed postenerge, especially if one cultivation followed the herbicide
application. However, when reduced rates were applied preplant and preenerge,
there was significant variation in weed control and subsequent yield with the
various herbicide treatnments.

I nt roducti on

Wth the recent public awareness of and concern for herbicide use in
agricultural production, there is renewed interest in evaluating reduced
herbicide rates. This research was initiated to evaluate the effect of using
| ower herbicide rates for the weed spectrum of southeastern Kansas.

Experinental Procedure

In 1989, herbicide studies were conducted at the Parsons and Col unbus
Units conparing recomended and reduced herbicide rates. Soybeans were grown
in 30-inch row spaci ng. The predoni nant weed species at Parsons were snpoth
pi gnweed and | arge crabgrass, whereas cockl ebur was the nain weed conpetition
at Colunbus. Cultivation was included as a variable at Parsons, but not at
Col unmbus.

Results

At the Parsons Unit (Tables 1 and 2), reducing the herbicide rate with
Canopy preplant and preenerge treatnents significantly increased yield because
soil pH was greater than 7.0 at this site, which is higher than the |abe
permts for Canopy application. Reduced herbicide rates with Scepter preplant
applications also tended to increase soybean yield. However, |ower weed
control resulted when rates were reduced for Sencor and Command treatnents,
but yield was not significantly affected if plots were cultivated. Reducing
the postenerge rates of Cassic and Pursuit did not reduce yield.

At the Colunbus Unit (Table 3) where soil pH was bel ow 7.0, reducing
the preplant Canopy rate significantly reduced cockl ebur control and soybean
yield. However, for the preplant Scepter treatnent, reducing the rate
i ncreased yield and cockl ebur control was not affected. Yields were reduced
sonmewhat with | ower preenerge rates of Canopy and Scepter where plots were not
cultivated. Reducing postenerge rates of Basagran, C assic, or Scepter tended
to | ower soybean yield in the absence of cultivation, but the difference was
not statistically significant.
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More research data are needed with various weed popul ati ons before
reduced herbicide rates can be recommended. Current results indicate that it
may be feasible to use reduced postenerge rates, if herbicide is applied early
when weeds are snall and actively growing and if one cultivation occurs 7 to
10 days after herbicide application.
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Table 1. Conparisons of Full and Reduced Herbicide Rates and Application
Met hods for Wed Control in Soybeans.

Weed
When Contro

Her bi ci de Rat e Cul tiv. Appl i ed Yield Bl G Ht .

Ib. a.i./A bu/A  -- %-- in.

Lasso + Canopy 2.0 + 0.28 No PRE 38.1 98 98 29

Yes PRE 37.9 98 98 28

Lasso + Canopy 1.0 + 0. 14 No PRE 39.6 90 90 32

Yes PRE 42.8 98 98 32

Dual + Scepter 1.5 + 0.125 No PRE 36.1 98 98 29

Yes PRE 39.4 91 90 29

Dual + Scepter 0.75 + 0.063 No PRE 39.8 95 95 33

Yes PRE 39.9 98 98 36

Prow + Pursuit 0.75 + 0.063 No PPI + EP 41. 2 95 92 33

Yes PPI + EP 43. 4 98 98 36

Prow + Pursuit 0.38 + 0.031 No PPl + EP 40.0 87 80 35

Yes PPI + EP 44,7 93 92 38

Treflan + Classic 0.75 + 0.008 No PPl + EP 40. 9 94 83 36

Yes PPI + EP 41.1 94 93 35

Treflan + Classic 0.38 + 0.004 No PPI + EP 40. 2 87 80 35

Yes PPI + EP 41.1 95 95 39

Cultivation Only --- --- 38.7 67 70 39

No Her bi ci de --- --- 21.9 0 0 34

LSD (0.05): 4.9 5 7 4
Means:

Lasso + Canopy 39.6 96 96 30

Dual + Sencor 38.8 95 95 32

Prow + Pursuit 42.3 93 90 36

Treflan + C assic 40. 8 93 88 36

LSD (0.05): 2.5 2 3 2

Full herbicide rate 39.8 96 94 32

Reduced herbicide rate 41.0 93 91 35

LSD (0.05): NS 2 2 2

No cul tivation 39.5 93 90 33

Cul tivat ed 41. 3 96 95 34

LSD (0.05): 1.7 2 2 NS

When applied: PPl = preplant incorporated (5/31), PRE = preenergent (5/31)
EP = early postenergent (6/28).

Variety: Bay, planted 5/31/89; cultivated (6/30).

Weed species: snooth pigweed (broadl eaf, Bl) and crabgrass (grassy, G).

Soil pH = 7.0; soil type = Parsons silt loam 1.5 %O M
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Table 2. Conparisons of Full and Reduced Herbici de Rates when Soil -
Applied for Wed Control in Soybeans.

Weed
When Contro

Her bi ci de Rat e Cultiv. Applied Yield Bl G Ht .

Ib a.i./A bu/A  -- %-- in.

Prowl + Scepter 0.75 + 0.125 No PPI 38.9 98 98 33

Yes PPI 39.5 98 98 37

Prowl + Scepter 0.38 + 0.063 No PPI 40.1 95 93 35

Yes PPI 41.2 98 98 40

Trefl an + Canopy 0.75 + 0.28 No PPI 35.8 98 98 30

Yes PPI 34.3 98 98 31

Trefl an + Canopy 0.38 + 0.14 No PPI 40.7 89 89 35

Yes PPI 41.3 98 98 39

Command + Treflan 0.50 + 0.75 No PPI 41. 4 87 88 40

Yes PPI 44. 1 94 95 42

Command + Treflan 0.25 + 0.38 No PPI 39.5 75 73 40

Yes PPI 40. 8 80 78 42

Treflan + Sencor 0.75 + 0.38 No PPI 42. 4 83 85 39

Yes PPI 43.9 98 98 41

Treflan + Sencor 0.38 + 0.19 No PPI 37.8 63 67 40

Yes PPI 42.2 88 90 42

Cultivation Only -- --- 38.6 70 73 41

No Her bi ci de - - --- 24.5 0 0 38

LSD (0.05): 6.0 10 10 4
Means:

Prow + Scepter 39.9 97 97 36

Treflan + Canopy 38.0 96 96 34

Command + Trefl an 41.5 84 84 41

Treflan + Sencor 41.6 83 85 41

LSD (0.05): NS 4 4 2

Full herbicide rate 40.0 94 95 36

Reduced herbicide rate 40.5 86 86 39

LSD (0.05): NS 3 3 1

No cul tivation 39.6 86 87 36

Cul tivated 40.9 94 94 39

LSD (0.05): NS 3 3 1

VWhen applied: PPl = preplant incorporated (5/31).

Variety: Bay, planted 5/31; cultivated 6/30.
Bl ) and crabgrass (grassy,

Weed speci es:

Soi

pH = 6.7; soil type = Parsons silt
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Table 3. Conmparisons of Full and Reduced Herbici de Rates for Cockl ebur
Control on Soybeans.
When Weed Crop
Her bi ci de Rapplied Yield Control Injury
lb. a.i./A bu/ A %
Prow + Scepter 0.75 + 0.125 PPI 23.9 97 1.7
Prow + Scepter 0.50 + 0.094 PPI 28.0 93 1.5
Treflan + Canopy 0.75 + 0.28 PPI 26. 6 92 1.4
Treflan + Canopy 0.50 + 0.188 PPI 18.6 65 1.3
Dual + Scepter 1.5 + 0.125 PRE 27.1 95 1.4
Dual + Scepter 1.0 + 0.094 PRE 24.7 88 1.4
Lasso + Canopy 1.5 + 0.28 PRE 30.2 90 1.3
Lasso + Canopy 1.0 + 0.188 PRE 26.1 83 1.4
Treflan + Basagran 0.75 + 0.5 PPI + EP 28.7 97 1.3
Treflan + Basagran + 2,4-DB 0.5 + 0.25 + 0.03 PPI + EP 27.3 94 1.4
Lasso + Cd assic 1.5 + 0.008 PRE + EP 31.9 98 1.3
Lasso + Classic + 2,4-DB 1.0 + 0.004 + 0.03 PRE + EP 28.5 96 1.5
Prow + Scepter 0.75 + 0.063 PPI + EP 30.0 97 1.3
Prow + Scepter + 2,4-DB 0.5 + 0.031 + 0.03 PPI + EP 28.2 92 1.5
Cultivation Only --- --- 25.3 62 1.0
No Her bi ci de --- --- 14. 7 0 1.0
LSD (0. 05): 4.1 10 0.2
Means:
Prow + Scepter 26.0 95 1.6
Treflan + Canopy 22.6 78 1.4
Dual + Scepter 25.9 92 1.4
Lasso + Canopy 28.1 87 1.3
Treflan + d assic 28.0 96 1.4
Lasso + Cd assic 30.2 97 1.4
Prow + Scepter 29.1 94 1.4
LSD (0. 05): 2.9 7 NS
Full herbicide rate 28.3 95 1.4
Reduced herbicide rate 25.9 87 1.4
LSD (0. 05): 1.5 4 NS
When applied: PPl = preplant incorporated (6/9), PRE = preenergent (6/21)

EP = early postenergent (7/5).
Variety: Pershing, planted 6/21.
Al'l postenergent herbicide treatnents al so received 1 qt/A of 28% N.

Pl ots were not cultivated.
Crop injury rating: 1 = no

njury and 10 = all plants dead.
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COVPARI SONS OF HERBI Cl DES AND APPLI CATI ON METHCDS
FOR VWEED CONTRCL | N SOYBEANS

Kennet h Kel | ey

Sunmar y

Prepl ant incorporated, preenergent, and postenergent applications of
her bi ci des were conpared for broadl eaf and grass weed control in soybeans.
Nearly all herbicide treatnents provided good to excellent weed control
However, one tinely cultivation follow ng herbicide application was beneficia
for the control of |ate-emergi ng cockl eburs, regardl ess of application nethod.

I nt roducti on

Weed control is one of the major factors affecting soybean yields in
sout heastern Kansas. |In general, broadl eaf weed conpetition is nore of a
probl em for soybean producers than annual grasses during nost years. This
research seeks to conpare soybean herbicides, application nethods, and rates
for weed control in soybean production

Experinental Procedure

Prepl ant incorporated, preenergent, and postenergent herbicide
treatments were conpared at four different sites for soybeans w th cockl ebur
vel vetl eaf, snpoth pigweed, and crabgrass weed conpetition. Preplant
i ncorporated treatnents were incorporated with a field cultivator equipped
with a 3-bar tine-nulcher. Postenerge herbicides were applied approximtely 2
to 3 weeks after planting. Soil type was a Parsons silt loamwth 1.4%
organic matter.

Results

Wher e cockl ebur was the nain weed conpetitor (site 1, Table 1), one
cultivation followi ng the herbicide application provided significantly better
weed control than no cultivation for all application nmethods. |In 1989,
noi sture conditions were ideal for |ate-energing weeds. Treatnents involving
Scepter gave sonewhat better full-season cockl ebur control than those using
Canopy. Cockl ebur control was not significantly influenced by application
met hod in 1989.

Vel vetl eaf was the primary weed conpetition at site 2, although
cockl ebur al so was present. All of the herbicide treatnments gave good to
excel l ent velvetleaf control for the entire grow ng season, regardl ess of the
application nethod (Table 2).

Prepl ant incorporated and prenergent application nethods were conpared
with different herbicide conbinations at site 3 (Table 3). Wth light to
noder at e snoot h pi gweed and cockl ebur conpetition, there was no significant
di fference in weed control anong application nmethods or herbicides.
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Soybean herbicides also were conpared for crabgrass control at site 3
(Table 4). Al herbicide treatnents gave good to excellent crabgrass control
regardl ess of the application method. However, for annual grass control
prepl ant and preenergent herbicide treatnments would be nore cost effective
t han postenerge applications, which are prinarily pronoted for special grass
probl ens, such as shattercane and johnsongrass.
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Tabl e 1. Conparisons of Soybean Herbicides and Cultivation Effects on

Weed Control in Soybeans.

Br oadl eaf
Weed Control
Yield Early Late
When No No No Crop
Her bi ci de Applied Rl v Culv Culv Culv Culv Injury
lb. a.i./A -- bu/A--  ----- % -----

Lasso + Scepter 2.0 + 0.125 EPP 27.9 31.2 96 88 95 1.5
Trefl an + Canopy 0.75 + 0.28 EPP 25.7 31.8 89 80 90 1.4
Squadr on 0.875 EPP 26.4 32.5 95 86 95 1.5
Lasso + Scepter 2.0 + 0.125 S. PPI 28.7 31.2 94 87 96 1.4
Lasso + Canopy 1.5 + 0.28 S. PPI 32.4 34.5 92 82 92 1.4
Sal ute + Scepter 1.125 + 0.063 S. PPI 28.6 32.2 91 80 96 1.4
Squadr on 0. 875 S. PPI 24.6 31.4 92 86 95 1.5
Lasso + Scepter 2.0 + 0.125 PRE 29.4 33.7 88 84 92 1.4
Lasso + Canopy 1.5 + 0.28 PRE 31.3 34.3 95 82 91 1.5
Squadr on 0. 875 PRE 27.3 31.5 89 83 90 1.4
Turbo + Scepter 2.0 + 0.063 PRE 30.0 33.0 93 84 96 1.3
Salute + (Basagran) 1.125 + 0.5 PPl + EP 26.5 36.4 95 75 92 1.5
Salute + (Scepter) 1.125 + 0.063 PPl + EP 30.9 34.3 88 80 90 1.4
Prow + (Pursuit) 0.75 + 0.063 PPI + EP 30.8 33.1 96 80 96 1.5
Prow + (Scepter) 0.75 + 0.125 PPl + EP 27.5 33.4 88 80 90 1.5
Classic + Pinnacle 0.004 + 0.004 EP 26.2 32.3 98 75 98 2.5

(Treflan 0.75 # - PPIl)
No Herbicide —  ----- --- 14.4 25.2 0 0 0 1.0
LSD (0. 05):

For any herbici de conpari son: 4.5 4 0.1

For herbicide within cultivation: 3.8 3 ---
When applied: EPP = early preplant (6/9), S.PPI = shallow preplant (6/21),

PRE = preenergent (6/21), EP = early postenergent (7/5).

Variety: Pershing, planted 6/21; cultivated 7/10.

Soil pH = 6.2; soil type = Parsons silt loam 1.3% O M
pl ants dead.

Crop injury rating: 1 = no injury and 10 =

al

Weed species: Major weed conpetition from comon cockl ebur
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Table 2. Conparisons of Soybean Herbicides for Broadl eaf Wed Contr ol

When Weed Crop
Her bi ci de Rat e Appl i ed Yield Control Injury
lb. a.i./A bu/ A %
Trefl an + Canopy 0.75 + 0.28 EPP 29.4 97 1.8
Conmrence 0.75 EPP 35.6 88 1.1
Pursuit (+) 0.94 EPP 35.7 97 1.1
Squadr on 0. 875 EPP 31.4 93 1.6
Lasso + Canopy 1.5 + 0.28 S. PPI 32. 1 96 1.4
Comand 0.50 S. PPI 36.6 93 1.1
Lasso + Pursuit 1.5 + 0.063 S. PPI 34.6 94 1.2
Scepter + Command 0.094 + 0.125 S. PPI 31.8 96 1.2
Lasso + Canopy 1.5 + 0.28 PRE 32.2 97 1.4
Dual + Pursuit 1.5 + 0.063 PRE 34.3 93 1.3
Treflan + Sencor 0.75 + 0.25 +0.25 PPI + PRE 32.7 93 1.4
Treflan + Basagran + N 0.75 + 0.5 + 1.25% PPl + EP 35.5 93 1.5
Treflan + Pinnacle + N 0.75 + 0.004 + 1.25% PPI + EP 31.5 96 2.1
Prowl + Pursuit + N 0.75 + 0.063 + 1.25% PPl + EP 34.6 96 1.4
No Herbicide —  ----- --- 19.2 0 1.0
LSD (0. 05): 4.7 5 0.3
When applied: EPP = early preplant (6/9), PPl = preplant incorporated (6/21)
S.PPI = shallow preplant (6/21), PRE = preenergent (6/21),
EP = early postenergent (7/5).
Variety: Pershing, planted 6/21.

Maj or broadl eaf weed species: Velvetleaf and common cockl ebur
Soil pH = 6.8; soil type = Parsons silt loam 1.4% QO M
Crop injury rating: 6/28 and 7/10; 1= no injury and 10 = all plants dead.
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Table 3. Conparisons of Soybean Herbicides and Application Methods for

Wed Control.
Her bi ci de Rat e When Weed Control Crop
Appl i ed Yield Bl G I njury
lb. a.i./A bu/ A --- %---
Sal ute + Scepter 1.125 + 0.063 PPI 34.8 92 95 1.5
Conmence 1.31 PPI 36.6 88 88 1.2
Sonal an + Previ ew 0.75 + 0.33 PPI 34.8 90 87 1.5
Squadr on 0. 875 PPI 32.4 96 98 1.9
Treflan + Canopy 0.75 + 0.28 PPI 36.0 93 91 1.5
Lasso + Canopy 1.5 + 0.28 S. PPI 37.0 93 97 1.
Lasso + Scepter 2.0 + 0.125 S. PPI 33.5 97 98 1.
Dual + Canopy 1.5 + 0.28 PRE 36.4 98 98 1.4
Dual + Preview 1.5 + 0.33 PRE 37.4 92 98 1.3
Lasso + Lorox (+) 1.5+ 1.0 PRE 36.7 90 96 1.4
Tur bo 2.0 PRE 35.5 87 98 1.2
Cultivation Only --- --- 36.1 90 90 1.0
No Her bi ci de --- --- 27.9 0 0 1.0
LSD (0. 05): 2.8 4 4 0.2

When applied: PPl = preplant incorporated (6/21), S. PPl = shall ow preplant
i ncorporated (6/21), and PRE = preenergent (6/21).

Weed species: Snooth pigweed and common cockl ebur (broadl eaf, Bl) annua

crabgrass (grassy, Q).

Crop injury rating: 1 =no injury and 10 = all plants dead.

Soil pH = 6.6; soil type = Parsons silt loam 1.5% O M

Variety: Pershing, planted 6/21.
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Table 4. Conparisons of Soybean Herbicides for Annual Grass Control

Her bi ci de Rat e When Yield Grass Crop
Appl i ed Contr ol I njury
Ib. a.i./A bu/ A %

Commence 1.31 PPI 32.8 93 1.2
Pr ow 0.75 PPI 31.7 89 1.3
Sonal an 0.75 PPI 32.4 87 1.3
Trefl an 0.75 PPI 33.4 94 1.3
Fr eedom 2.25 S. PPI 32.9 98 1.3
Lasso 2.00 S. PPI 34.5 94 1.3
Dual 2.00 S. PPI 34.1 98 1.4
Assure 0.10 PCOST 34.0 98 1.1
Fusi | ade 2000 0.188 PCST 34.5 98 1.2
Poast 0.188 PCST 32.8 96 1.2
Ver di ct 0.125 PCST 33.0 98 1.1
Pur sui t 0. 063 PCST 31.6 98 1.2
No Her bi ci de --- --- 19.7 0 1.0
LSD (0.05): 2.6 5 0.1

Classic applied at 0.5 oz/Ato all plots for broadl eaf weed control (7/28).

When applied: PPl = preplant incorporated (6/21), S. PPl = shall ow preplant
i ncorporated (6/21), POST = postenergent (7/10).

Variety: Pershing, planted 6/21.

Weed conpetition was annual crabgrass.

Crop injury rating: 1 =no injury and 10 = all plants dead.
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EFFECTS OF POSTEMERGENT SPRAY ADDI Tl VES ON
BROADLEAF WEED CONTROL | N SOYBEANS

Kennet h Kel | ey

Sunmary
When climatic conditions were excellent for postenmergent spraying in
1989, adding spray additives to the tankm x did not have a significant effect
on broadl eaf weed control

I nt roducti on

Post ener gent soybean herbicides often are applied in southeastern Kansas
to control broadl eaf weeds. The effect various spray additives has in the
herbicide tankm x is not fully known for sonme of the newer herbi cides.
Climatic conditions at the tinme of spraying may also influence the activity of
sone herbici de tankm xes.

Experinental Procedure

Fi ve posternergent herbicides were conpared either alone or in a tankm x
with selected spray additive treatnents consisting of 28%nitrogen, AG 98
surfactant, and 2,4-DB (Butyrac 200). However, addition of 2,4-DB is not
currently labelled for all postenergent tankm xes.

Results

The addition of different additive treatnents to postenergent herbicides
and tankm xes did not significantly affect smooth pigweed and cockl ebur
control in 1989, when clinmatic conditions were excellent for postenergent
spraying. Adding 2,4-DB to a Blazer + Basagran tankm x inproved noringglory
control ; however, 2,4-DB gave nore soybean injury for all treatnents and
tended to reduce soybean yield in sone instances.
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Table 1. Effects of Postenerge Additives on Broadl eaf Wed Control with
Sel ect ed Post energent Soybean Herbi ci des.

Weed Crop
Her bi ci de Addi tive Yield Control Injury
bu/ A %

Classic + Pinnacle 28% N 37.9 93 1.4

Classic + Pinnacle AG 98 Surf. 35.6 95 2.7

Classic + Pinnacle 28% N + AG 98 Surf. 36.4 95 3.0

Classic + Pinnacle 28% N + AG 98 Surf.+ 2,4-DB 34.0 95 3.7

Pur sui t 28% N 38.5 95 1.1

Pur sui t AG 98 Surf. 40. 3 95 1.2

Pur sui t 28% N + AG 98 Surf. 38.5 95 1.3

Pur sui t 28% N + AG 98 Surf. + 2,4-DB 36.1 96 1.9

Basagran + Bl azer 28% N 36.9 95 2.1

Basagran + Bl azer AG 98 Surf. 39.8 95 2.1

Basagran + Bl azer 28% N + AG 98 Surf. 38.3 95 2.8

Basagran + Blazer 28% N + AG 98 Surf. + 2,4-DB 37.3 96 3.5

No Herbicide —  ----- 26.1 0 1.0

LSD (0. 05): 3.3 2 0.4
Means:

Classic + Pinnacle 36.0 95 2.7

Pur sui t 38.4 95 1.4

Basagran + Bl azer 38.1 95 2.6

LSD (0. 05): 1.3 NS 0.2

28% N 37.8 94 1.6

AG- 98 Surf. 38.6 95 2.0

28% N + AG 98 Surf. 37.7 95 2.4

28% N + AG 98 Surf. + 2,4-DB 35.8 96 3.0

LSD (0. 05): 1.5 NS 0.2

Additive rate: 28% N =1 qt/A;, AG98 Surf. = 0.25% vol./vol.
2,4-DB = 2 oz/ A
Herbicide rate: Cassic (0.25 oz/a) + Pinnacle (0.25 oz/a); Pursuit (4 oz/a);
Basagran (1 pt/a) + Blazer (1 pt/a).
Weed species: Common cockl ebur, snooth pigweed, and ivyl eaf norningglory.
Soil pH = 6.6; soil type = Parsons silt loamwth 1.3% O M
Variety: Pershing, planted 6/21.
Early postenergent treatnments were applied 7/10.
Crop injury rating: 7/15; 1 = no injury and 10 = all plants dead.
Poast applied for annual grass control (1 pt/A).
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COVPARI SONS OF GRAI'N SORGHUM HERBI Cl DES FOR WEED CONTRCL

Kennet h Kel | ey

Sunmar y

Conpari sons anong grai n sorghum herbi ci des showed good to excel |l ent
broadl eaf weed control, regardl ess of application nethod. G ass control was
nore dependent upon specific herbicide treatnents, and yields were directly
related to the degree of grass control

I nt roducti on

Grain sorghumis an inportant grain and feed crop for nany producers in
sout heastern Kansas. It is often grown in rotation with wheat and soybeans,
whi ch hel ps in breaking up the weed cycle that often exists when a nmonocul ture
of continuous mlo is grown. The use of safened seed treatnent al so has
al l owed a wi der choice of herbicides to be used for annual grass control. The
objective of this research is to evaluate grain sorghum herbi ci des and
tankm xes for weed control and crop injury effects.

Experinental Procedure

Grain sorghum herbi ci des and tankm xes were applied as prepl ant
i ncorporated, preenergent, and postenergent treatnents at the Parsons Unit in
1989. Preplant treatnents were incorporated with a field cultivator equipped
with a 3-bar tine-nmulcher. Soil type was a Parsons silt loam wth 1.5%
organic matter.

Results

Al'l herbicide treatnents provided good to excell ent broadl eaf weed
control (Table 1). Crabgrass and fall panicumcontrol was nore variabl e anmong
her bi ci de treatnents. Grain sorghumyields were generally related to the
degree of grass control anong herbicide treatments. Gain yield was reduced
approxinately 40% with one cultivation in the absence of any herbicide
application.
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Tabl e 1.

Conpari sons of Grain Sorghum Herbicides for Weed Control.

When Weed Contro
Her bi ci de Tr eat nent Rat e Appl i ed Yield B-| eaf Grass
lb. a.i./A bu/ A -- % --
AAt r ex 1.5 PPI 77.8 95 60
Bi cep 2.7 PPI 99.0 97 92
Lariat + AAtrex 2.5 + 0.5 PPI 94.0 93 88
Lasso + AAtrex 1.5 + 1.25 PPI 94.9 97 87
AAt r ex 1.5 PRE 93.2 98 78
Bi cep 2.7 PRE 104.0 98 98
Lariat + AAtrex 2.5 + 0.5 PRE 101.3 98 96
Lasso + AAtrex 1.5 + 1.25 PRE 100. 2 98 96
Ranr od + AAtrex 3.0 + 1.25 PRE 99.0 98 85
Buctril/Atrazine 0.75 EP 103.6 98 92
(1.5# Lasso - S. PPI)
Buctril/Atrazine + Banvel 0.75 + 0.03 EP 99.0 98 97
(1.5# Lasso - S. PPI)
Buctril + Banvel 0.25 + 0.03 EP 106.1 98 90
(1.5# Lasso - S. PPI)
Buctril (1.5 # Lasso - S. PPl) 0. 38 EP 100. 6 97 88
2,4-D Amine (1.5# Dual - S. PPI) 0.38 EP 97.7 95 96
Banvel (1.5# Dual - S. PPI) 0.25 EP 95.6 97 97
2,4-D Anine + Buctril 0.25 + 0.25 EP 102.5 98 97
(1.5# Dual - S. PPI)
Banvel + AAtrex 0.25 + 0.5 EP 105.9 97 98
(1.5# Dual - S. PPI)
Laddok + Crop O | 1.0 + 1. 25% EP 101.1 98 96
(1.5# Dual - S. PPI)
AAtrex + Crop Ol 2.0 + 1.25% EP 104.6 98 97
(1.5# Dual - S. PPI)
AAtrex + Crop QI + Cultiv. 2.0 + 1.25% EP 103.9 98 80
Cultivation Only --- -- 61.7 50 40
No Her bi ci de --- -- 54.5 0 0
LSD (0. 05): 10. 8 4 5
When applied: PPl = preplant incorporated (5/4), S. PPl = shallow prepl ant,

(5/4) PRE = preenergent
Hybrid: Pioneer 8500 (safened seed),
and fal
Soi

pani cum (grass).

type: Parsons silt loam 1.5% 0 M
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PERFORVANCE EVALUATI ON OF GRAI N SORGHUM HYBRI DS

Kenneth Kell ey and Ted Walter?

Sunmary
Seventy-three grain sorghum hybrids were eval uated for agronomc
performance. Average grain yield was 130 bu/a. Conplete test results are
conpiled in the 1989 Kansas Sorghum Perfornmance Tests, Report of Progress 586.

I nt roducti on

Grain sorghumis an inportant feed crop in southeastern Kansas,
especially on the shallow, upland soils. Corn yields are often reduced there
because of the nornally dry conditions during July, when corn is tasseling and
filling grain. Perfornance tests provide farners, extension workers, and
private research and sal es personnel w th unbiased agronom c i nformation on
many hybrids marketed in Kansas.

Experinental Procedure

Seventy-three grain sorghum hybrids were evaluated in 1989 at the
Parsons Unit. Planting date was May 5, and harvest date was Septenber 27

Results

Test averaged 130 bu/a, with a range in yield from 102 to 147 bu/a.
Moi sture conditions were ideal during the 1989 grow ng season for growh and
grain devel opnment. Conplete test results are conpiled in the 1989 Kansas
Sor ghum Per f ormance Test Report of Progress 586, which is available in |oca
county extension offices.

2Depart nent of Agronony
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Table 1. Annual Weather Summary for Parsons - 1989
1989 Data

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR
AVE. MAX 48.6 35.1 57.8 69.3 75.5 80.5 86.9 85.8 74.1 70.4 58.8 34.9 65.0
AVE. MIN 28.1 17.4 33.8 46.8 54.5 61.6 66.6 65.6 52.5 45.9 33.0 11.5 43.3
MEAN 38.4 26.3 45.8 58.1 65.0 71.1 76.7 75.7 63.3 58.2 45.9 23.2 54.1
PRECIP 1.38 1.13 2.33 .27 6.76 4.49 3.99 5.45 3.07 5.47 .00 .17 34.51
SNOW 0 2 4.5 0 0 0 0 0 0 0 0 5 11.5
HEAT DD 826. 1123 599 272 103 14.5 0 0 155. 254. 578. 1254 5177.
cooL DD 0 0 4 64.5 104 197. 364 333 104. 41.5 4.5 0 1216.
RAIN DAYS 5 6 7 3 8 11 9 12 6 5 0 3 75
MIN <= 10 0 10 0 0 0 0 0 0 0 0 0 12 22
MAX >= 90 0 0 0 0 0 3 11 8 1 0 0 0 23
MIN <= 32 23 27 16 3 0 0 0 0 1 5 14 30 119

NORMAL VALUES (1951-1980 Average)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR
AVE. MAX 42.8 49.3 58.6 70.8 78.8 87.2 93.1 92.2 84 73.6 57.9 47.3 69.6
AVE. MIN 22.6 27.6 35.5 47.2 56.5 64.9 69.5 67.6 60.3 49 36.8 27.8 47.1
MEAN 32.7 38.5 47.1 59 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
CcooL DD 0 0 10 29 143 339 505 462 237 58 0 0 1783

1989 DEPARTURES FROM NORMAL

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR
AVE. MAX 5.81 -14. -.76 -1.5 -3.3 -6.7 -6.2 -6.4 -9.9 -3.2 .933 -12. -4.60
AVE. MIN 5.53 -10. -1.7 -.37 -2.0 -3.3 -2.9 -2.0 -7.8 -3.1 -3.8 -16. -3.81
MEAN 5.67 -12. -1.3 -.92 -2.7 -5.0 -4.6 -4.2 -8.8 -3.1 -1.5 -14. -4.25
PRECIP .16 -.21 -.65 -3.51.58 -.31 .34 2.02 -1.5 2 -2.5 -1.5 -4
SNOW -2 -1 3 0 0 0 0 0 0 0 -2 5 3
HEAT DD -176 381 34 63 44 8.5 0 0 131. 80.5 49.5 405 1021.
cooL DD 0 0 -635.5 -39 -143 -141 -129 -134 -17. 4.5 0 -568.

DD=Degree Days
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