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Introduction

This report is a compilation of research projects, demonstration efforts, and additional
Missouri rice information. Its purpose is to infirm producers, research and extension
personnel, industry representatives, agribusiness consultants, farm suppliers, and com-
modity organizations about fice activities in Missouri. The information is a result of
rice rescarch conducted at the Missouri Rice Research Farm, UM Fisher Delta Center
Research Farm, and Southeast—Malden Rice Lab, The research results were summa.
rized by University of Missouri Fisher Delta Center Experiment Station and Southeast
Missouri State University Personnel, The use of trade or company names in this report
does not constitute recommendation or endorsement,

A special acknowledgement is extended to the Missouri rice producers, Missouri
Rice Research and Merchandising Council, Southeast Missouri State University,
the University of Missouri College of Agriculture, Food, and Natural Resources,
and the Missouri Commercial Agriculture Extension Program for financial sup-

port.

Editor and Assistants:
Donn H. Beighley, Ph.D.

Jason Stovall
Darlene Young
¥ Angelo White

Chad Mickels

For further information on Missouri Rice visit these websites:
A SEMO Rice Page on the World Wide Web at
hitp://www.semo.edw/rice’

A Missouri Rice Page on the World Wide Weh at
htgp:ﬁ'm.gt,mismg’.&dg,;"ﬁgghbfﬂ'm‘

L Missouri Rice DD50 Program on the World Wide Web at
o orwrw b.missoun edu/rice/ricemodal




2015 Missouri Rice Conference
February 19, 2015

Moderator: Sam Atwell, Agronomy MU Rice

8:00 am — Registration, coffee, doughnuts

8:10 = Welcome

B:15 — Seed Treatments - Dr. Moneen Jones, Entomologist, MU Fisher Delta Research

Center

8:30 - Delta States lrrig. Summary ~ Dr. Joe Hengigeler, Irrigation Specialist, MU FDRC

8:45 — Sensor-based N Management - Dr. AS Faster, MU Extension

9:00) — Rice Varieties & Breeding — Dv. Donn Beighley, Rice Breeder, Southeast
Missouri State University

9:20 - Rice Production Research — Matt Rhine, MU Fisher Delta Research Center

9:45-10:00 — Break

10:00 — Rice Weed Control — Jim Heiser, MU Fisher Delta Research Center

10:30 — Black Bird Rice Research Update ~ Parker Hall, USDA-APHIS Wildlife Director

11:10 — Rice Production Issues — D, Jarrod Hardke, Rice Specialist, U of Arkansas

11:50 — US Domestic & Foreign Markets —Greg Yelding, MO Rice Council, USRPA

12:10 pm — Lunch

** After Lunch a Special Farm Bill Meeting will be co-hosted by David Reinbott, Ag
Business, MU Extension and Steve Morrison, USDA/FSA Direcior for Stoddard County

B

Industry Representatives have set up booths and are on-hand to answer questions about
their products.
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Rice cultivar reactione” to diseases (2014).

Bacterinl | Nurrow Black
Icmuh.- m Blast 3‘;:?‘:" Panicle | Brown [Stem Rot I;:::' ;:;: Sheath 5:::"
Blight |Leaf Spot Rot

Astonio g [ 5] - M5 MS 8 s [ms] - [ -
affey Ms [mr| - 5 R - - |ms] -] =
[Chesiere s Jvs| vs | vs 5 5 s | s | ms ] -
fcrii vs [ms| s VS VS vs | s |s] s |-
lcLisz-ar | Ms | 5 | wms 8 5 5 s | 5] s ~
151 s |vs| vs V5 8 VS s 18| &8 | -
CL152 s [vs]| s 5 MR - w (5] = | -
CL163 Ms | - | - MS - - = e [
CL172 Ms [ we| - MS - - - L E] = i
CL261 MS | VS ] VE ] Ve MS 5 M5 -
fcL271 g M| - M5 MR - = L] B b
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lcotonsio s Jvs]| - 8 MS - ~ |8 =
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[Francis ws | vs | MR VS 5 8 vs |s] 5 | -
Fazzman MS 8 S S S S M5 5 M5 -
Iazzman-2 Ve a8 - VS MR - 5 g - =
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IMermentau 8 & Vs M3 MS - & 5 - -
[Rex s | s] s 5 MS s s sl s | -
Roy ] Ms | s | s 5 MR 5 vs | 5 [ ms | -
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Reacton: K= Resistant; MA = Moderately Resistant; M5 = Moderately Susceptible; 5 = Sueeptible;
V5 = Very Susceptible Table prepared by ¥. Wamishe, Assistont Professor/Extension Plant Pathologist



Sensor-Based N Fertilization for Midseason Rice Production

in Southeast Missouri
Al Foster', Sam Atwell', Van Ayers', Donn Beighley’, Michael Aide’ and David Dunn’,
"University of Missouri Extension
*Southeast Missouri State University, Department of Agriculture
"University of Missouri Fisher Delta Research Center, Portageville
Abstract

To facilitate the development of nitrogen management strategies that increase the use of
N applied each year. A small plot cxperiment was setup at the Missouri Rice Farm to
evafuate the use of remote sensing technology in making mid-season N application. The
experiment design was a randomized complete block design with three replications, The
treatments in the study were two rice varieties (Jupiter a medium grain and Roy J a long
grain) and four N treatmeats check (no fertilizer) [TRT!], pre-flood applications of 120
Ih. N /A with no mid-season [TRT2], 120 Ib. N /A with 30 Ib. fA of mid-season N
[TRT3] also referred to as farmer practice, and 120 Ib. N /A with mid-season N based on
sensor recommendation [TRT4]. Remote sensing measurements were collect at stem
elongation using a GreenSeeker® sensor . Midseason N was applied based on the rec-
ommendation of the GreenSecker handheld crop sensor fertilizer estimation chart. Re-
sults from the small plot replicated study indicates that mid-season N rate determined
using the sensor vield was 2 bw/A lower than the farmer practice for Jupiter and 6 buw'A
more for Roy J. However, vield without mid-season N was only lower by 7-12 bwA,
Nitrogen use efficiency was highest without application of midseason N, but was higher
for midseason applied based on sensor compared to the traditional 30 [b, N/A. These
results indicate that application of adequate pre-flood N in combination with uging a
sensor to determine midseason N rate offers greal potential for Increasing nitrogen use
efficiency in Southeast Missouri,

Introduction

The optimal amount of N required for rice crops changes dramatically from year to year,
Most producers are aware that their yicld levels change significantly, but they are not
aware that the yvield response to additional N chan ges as well, Nitrogen responsiveness
and yield levels dictate precisely how much N should be applied. Thus, what farmers
need to embrace is that their N use efficiency changes each year as well. In Southeast
Missouri, the common N management practice is to apply most of the N (70— 120 Ib./A)
pre-flood. Then a permanent flood is immediately established, The remaining N is ap-
phied bascd on the plant N status at midseason. Determining the plant status can be very
challenging for producers, Therefore, a small plot experiment was setup to evaluate the
use of sensor-based technology to determinine midseason N gpplication rate.



The small plot experiment will provide producers with a decision support system for
making midseason N application in Southeast Missouri,

Procedure

A field experiment was conducted in 2014 at the Missouri Rice Rescarch Farm in Glen-
nonville to evaluate sensor based nitrogen management in rice. The experiment design
was a randomized complete block with three replications. Treatments were two rice va-
rieties (Jupiter a medium grain and Roy J a long grain) and four nitrogen treatments
(Table 1). Plots were planted on 3 June and fertilized on 8 July (pre-flood) and on 15
August (mid-scason). Sensor reading was collected on 13 August at the internode elon-
gation growth stage, Midseason N recommendation was determined using GreenSecker
handheld crop sensor fertilizer estimation chart developed by Oklahoma State Universi-
ty. The check treatment without fertilizer was used as the reference strip 1o estimate the
mid-season recommendation. Nitrogen use efficiency was computed from the ratio of
grain yield and total amount of N fertilizer applied.

Grain yiold (z=)

. 1]
Kitrogen applied [—
N = =t

Table 1. Nitrogen application treatments used in the study.

Treat- Rate of N applied

ments

TRTI Check (No Fertilizer)

TRTZ Pre-flood 120 Ib/A

TRT3 Pre-flood 120 Tb./A + 30 1b/A Mid-season (FP)
TRT4 Pre-flood 120 [b./A + RS Mid-season

Remote Sensing (RS) Mid-season N rate determined using GreenSeeker and Farmer
Practice {FP).



Resulis

The total amount of N applied using the sensor was 140 Ib. N (A compared to 150 Ib.
N /A for the farmer practice. The highest vield of 169 and 170 1b, /A were achieved
with 140 [b, N/A for Roy J and 150 Ib, N /A for Jupiter (Figure 1). Application of 120
[b. total N/A pre-flood produced similar yield to applying midseason N {Figure 1). No
statistical significance was observed for grain yicld between varieties and among the N
application treatments. Figure 2 shows nitrogen use efficiency (NUE) was greatest
with 120 Ib. total N applied pre-flood followed by the application of 140 [b. total N /A
(this includes 20 [b. N/A based on sensor recommendation). These results indicate that
midseason N is not always needed and that application of adequate pre-flood N in com-
bination with using a sensor to determined midseason N rate can increase rice vield and

NUE.

®Jupfter
Roy.J

TRT2 TRT3 TRT4

Figure 1: Yield response of rice varieties to the different N treatments (TRT1: Check
[no N fertilizer], TRT2: 120 Ib. Nfac pre-flood, TRT3: 120 1b. N/A pre-flood + 30 Ib, N/
A mid-season, and TRT4: 120 Ib. N/A pre-flood + sensor-based recommended mid-

SCAsOnj,



B Jupiter
Roy J

TRT4

Figure 2: Nitrogen use efficiency for two rice varieties under three N application rates
(TRT2: 120 b, N/A pre-flood, TRT3: 120 1b. N/A pre-flood + 30 Ib. N/A mid-season,
and TRT4: 120 Ib. N/A pre-flood + sensor-based recommended mid-season),
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2014 Missouri Rice Variety Performance Trials
Donn Beighley, Chad Mickel, Jason Stovall, Gene Stevens, Matt Rhine, and Jim Heiser,

In 2014 the Missouri Rice Council, University of Missouri-Delta Center and Southeast Mis-
souri State University conducted the Missour rice variety trials as a cooperative effort, These trials
are conducted as a service to Missouri rice producers to provide a reliable, unbiased, up-to-date source
of information for comparing rice varietics grown in the southeast Missouri environment.

Procedure
Rice plots were planted at five locations in 2014 the Missouri Rice Research Farm near Glen-

nonville, MO and at the UM Jake Fisher Delta Center Farm a Portageville, MO. The Rice Research
Farm yield trial consisted of drill-seeded plots followin & soybeans, drill-seeded plots following rice
and water-seeded plots following rice which were planted on April 17, May 27 and May 28, respec-
tively on a Crowley silt loam. Also planted was & row (bedded) rice vield trial planted on May 20 on
Al inch beds. The plots at the UM Delta Center were drill seeded on May 21 on Sharkey clay and un-
der the center pivot area on May 21.

The trial consisted of 40 public, private, and experimental varieties. The main experimental
lines are included in this report. Seed of all public varietics were obtained from: Karen Moldenhauer—
LA, Stuttgart, AR: Steve Linscombe — LSU, Cro wiey, LA; Dante Tabien, Beaumont, TX; Ed Rodante
= MSU, Stoneville, MS, and Horizon Ag.

Pre-flood fertilizer was applied at a rate of 90 lbs. N with 30 Ibs. N applied midseason on the
drill-seeded at the MO Rice Farm. In the water-seeded trial 60 Ib. urea was applied post emergence,
60 Ib. N applied at panicle initiation and 60 [b, N applied 14 days later.

Depending on the location and test data was recorded for: emergence date, the number of days
to 50% heading, plant height, lodging, and vield for each variety in the field, Milling quality was de-
termined in the laboratory. Emergence date was the date when ten plants per square foot on the drill-
seeded trial and ten plant per square foot cmerged from the water surface in the water-seeded trial,
The days to 50% heading was determined from the number of days from emergence to the presence of
5% of the panicles at least partially emerged from the boot. Plant height was taken as the average
distance in inches from the soil surface to the top of the panicle on the plant. Lodging, which indi-
cates the degree of erectness, was scored on a percent scale of 0 to 100 with 0 indicating ail plants in
4 plot were ereet (no lodging) and 100 indicating all plants were lodged. Yields were adjusted 1o 12
percent moisture and reported on a bushel per acre basis, Milling quality was determined at the Rice
Lab located at the Southeast-Malden Education Center located in Malden, MO,

Results
All of the 2014 Missouri Rice Variety Trials were taken to completion. However, due 1o high variahil-

ity of the data the UM Center Pivot trial and row / bedded nice trial, those results were not included in
this report.
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The center pivot trial was harvested but the yield data was erratic. The row rice
trial was harvested but the vield values fluctuated greatly within varieties so it was not
included in the yield average. The 2014 continuous nce trial was not taken to comple-
tion due to a high incidence of volunteer nce from the previous year’s rice crop.

The average yields were as follows: (MO Rice Farm) conventional drill test- 226
Bu/A, water-seeded — 143 Buw/A, and UM Delta Center clay — 141 Bu/A.

Im 2014 differences among long grain vaneties were observed. The top vielding
line across all trials was Roy J (187 Bu/A), followed by LaKast, and Mermentan. In the
conventional drill-seeded trial at the Missouri Rice Farm — Mermentau (263 Buw/A) fol-
lowed by Mo0307009 and Mo0326011. The top yielding line in the water-seeded trial
was Roy J (179 Bu/A) followed by Taggart and LaKast. The top yielding line on the
UM Delta Center clay was LA217] (184 Bu/A) followed by Mo0302002 and Roy I.

Table 1.
Across multiple years (2012-2014) at all locations CL151 (171 Bw/A) was the

top yiclding line followed by Roy J and Taggart. The experimental line Mo03 18016
(197 Bu/A) yielded well across years.

In 2014 the top yielding medium grain line across all trials was Mo0902 162 (203
Bu/A) followed by Mo0215035, and Caffey. RU0902162 (265 Bu/A) was the top line
in the Missouri Rice Farm conventional drill-seeded trial followed by Caffey and
CL271. Mo0902162 (184 BwA) was the top line in the water-seeded trial followed by
CL271 and Mo0215035. Mo0215035 (164 Buw/A) was the top vielding line on the UM
Delta Center clay followed by Mo(902162 and Caffey. Table 1

Across multiple years years Mol215035 (181 Bu/A) yielded the best followed

by Caffey and Jupiter. Table 2.

Among the aromatic rice vanieties (Della-2, Jazzman 2 and CLJazzman), the top
yiclding aromatic line across all trials was Jazzman 2 (154 Bw/A), followed by Della-2

and CLJazzman. Table 1.

Days to 50% heading was taken at each of the yield trial locations, The results
are: the conventional drill-seeded (100 days), water-seeded trizl (75 days), row rice drill-
seeded (94 days), UM Delta Center Pivot (92 days), and UM Delta Center Clay (90
days). The average number of days to 50% heading observed for the vaneties in the
combined trials ranged from 87 days for Colorado / CL111 to 92 days for Roy ] / Tag-

gart. Table 1.

The 2014 average plant heights across locations were 37 inches. Individual loca-
tion plant heights were: Conventional drill-seeded (41 inches), water-secded (37 inches),
row drill-seeded (34 inches),, UM Delta Center clay (42 inches) and Center pivot (33

inches), Table 1.

Percent lodging differences were observed across locations with the water-
seeded trial averaging 38% across lines. Differences were observed within lines also.

12



Rice Disease Daty
No significant disease

Symploms were observed i 2014 other than the Brown
Spot under the center pivot

and some smut ip other tests.

Summary

» Jupiter, Mo02]
while a new variety CL27] js showing promige.

g on the 2014 season erowing conditions, we have observed some
problems due to lodging and some disease incidence in the v

arious varieties,
Growing conditions i Missouri continge 0 provide a good environment for
high milling quality values,
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Daysto | Plant

Bushels S0% Height
Entry Per Acre Heading | (IN)
Antonio 148 89 33 4
Chenlere 161 90 36 B
Colorado 139 87 H | 15
Frandis 160 89 38 13
Della-2 158 B9 36 3
Jarzman 2 165 =] EE] 1
CLJarzman 138 a1 iz 7
CLi11 167 87 35 13
CL151 161 90 5 | 7
cl152 165 89 34 5
(CLx4122 158 89 36 18
[Laziry 176 | & | 3 3 72
|LaKast 186 83 90 | 70 65
Mermentau 186 £3 s 4 74 68
Rex 175 89 37 2 M | gg
Roy J 187 92 42 2 67 | g5
Taggart 1ED L) 42 7 70 63
Wells 157 o0 ¥ | 2 | = i 62
Mo0302002 | 151 58 35 8 | 1 [ e
MoD318016 | 158 59 37 B | B | e
Mo0326011 | 163 51 37 13 71 66
Mo0327008 | 166 91 41 15 64
Mo04082311| 163 89 43 14 73 & |
Caffey 190 90 36 2 73 64 |
rch 175 50 35 2 74 68
Jupiter 165 89 36 8 74 67
Mo0215035 | 199 50 34 1 74 70
Moo302162 | 203 B9 | 34 0 | 7 62




Table 2 Missouri Multiple Year Yield Data (Bu/A)
2013 - 22 -

Variaty mi2 2013 2014 2014 2014
Antonlo 145 187 148 167 160
Cheniara 152 169 161 185 161
cLill 135 178 167 [ 173 160
CLiS1 150 202 161 181 171
1152 147 ichs 165 165 153
Colorado 163 151 139 150 155
Della-2 135 155 158 156 150
Francis 132 1% 160 ‘ 168 156
Jazzman 2 132 161 165 163 153
Mermantau 81 L] 185 ﬁ 179 150
Roylay 144 180 187 184 170
Taggart 137 181 180 | 181 166
Wealls 152 175 157 166 161
Mo0318016 139 185 168 176 154
Caffey 132 184 180 187 168
Jupiter 159 185 165 175 169
Mo0215035 161 194 130 192 181
RUCa0 162 184 203 154




The 2014 Effect of Planting Date on Rice Varieties
Donn Beighley, Chad Mickel and Jason Stovall

In southeast Missouri there are several rice varieties grown that meet the needs
of Missoun rice producers. These varicties arc planted as the weather and the field con-
ditions permit during the period from late March to late June. However, the time of
planting may vary from year-to-vear based on the planting environment, i.e. the weath-
er. Consequently we attempt to provide as much information possible concerning vari-
etal performance with respect to harvest date, yield, quality and their agronomic traits
when planted at different dates between carly April and post wheat harvest in mid-June,

Procedure
The Date of Planting rice plots were established at the Missouri Rice Research

Farm near Glennonville, MO on a Crowley silt loam, The plots were planted on: April
2, April 17, May 5, May 20, and June 19. At cach planting date there were 10 varieties
that represent the major rice varieties grown in southeast Missouri as well as seven cx-

perimental varieties. The released varieties were: Jupiter, Roy J, Mermentau, and seven

experimental lines.
Each planting date was evaluated as a separate trial and all varieties were in-

cluded ot each date. Each test was arranged in a randomized complete block design
with four replications. Each plot consisted of seven rows, 12 feet long, with a between-

row spacing of 7.5 inches.
Seed of all public varieties were obtained from: Karen Moldenhauer — UA,
Stuttgart, AR. and Steve Linscombe — LSU, Crowley, LA,

The drill plots were planted with an Almaco no-till plot drill. For primary weed
control, 12 ox. Command was applied post plant, | oz. /A Permit, 3 gir. /A Rice Beaux
and 3 Ibs. Facet herbicides were applied prior to flooding. The fertilizer was applied at
a rate of %0 Ibs. N pre-flood with 40 Ibs. N midseasan application. The flood was main-
taimed throughout the growing season. A single row was harvested to determine milling
quality. Milling quality was determined on two replications of each variety from each
planting date. The plots were harvested with a Wintersteiger research plot combine.

Agronomic notes taken on each plot included: Emergence date, days to 50%
percent heading, plant height, lodging and any disease reactions observed as well as
measuring yield for each variety. Emergence date was noted as the date when ten
plants per square foot were emerged. The days to 50% heading is determined by count-
ing the days from emergence to the presence of 50% of the panicles at least partially
emerged from the boot. Height was taken as the average distance in inches from the
soil surface to the top of the panicle. Lodging, which indicates the degree of erectness,
was scored on a percent scale of 0 to 100 with 0 percent indicating all plants in g plot
were erect (ne lodging) and 100 percent indicating all plants were lodged. Total and
head milling yield were determined afler milling & sample of each variety in the study,
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Results
In 2014 all of the planting dates were harvested for yield.

The early April planting had the highest vields at 263 Bu/A followed by the mid-
April (214 Bw/A), mid-May (204 Bu/A), early May (202 BuwA), and mid-June {68 Bu/

A) planting dates,

The April 2 date the top yielding lines were Jupiter, Mo03 1 8016, and
Mo0215035,

The April 17 date top yielding lines were Jupiter, Mol902162, and Mo0215035,

The May 5 top yielding lines were Mo0215035, Mermentau, and Jupiter.
The May 20 top vielding lines were Mo(902162, Jupiter, and Mo021503 5.
The June 19 date top yielding lines were Mo0125035, Jupiter, and Mo0302002.

The highest vielding vanety across dates was the variety Jupiter at 221 Bu/A fol-
lowed by the experimental lines Mo0215035 angd Mo0318016. Tables 1and 2,

The percent total rice and percent whole rice yicld values ranged from 71 / 65 on
May 5 to 72 / 67 planted on three other dates, Table 1. Across varieties, Mo03 18016
(74 / 69) had the highest average milling quality and Jupiter had the lowest average (68 /

65}
The trend usually appears to be that the medium grain varieties have the highest

milling values across all planting dates but this wae not observed in 2014,

April 5 planting date and decreases 1o 6 days at the June 19 planting date. Table |. The
data indicates that medium grain types are two to four days later emerging than long
grain types. Some varieties, Jupiter and Mo021503 5 WeTe on average two days later
emerging than the rest of the varieties in the trial. Roy J had the fastest overall emer.

gence period,

Across planting dates the average number of days to 50% heading ranged from
71 days at June 5 up to 104 days planted April 5 (Table I). A similar trend was ob-
served within varicties. There were several varieties that averaged 90 days from emer-
gence 1o 50% heading across the five planting dates. While the shortest time was 68
days for Mermentau and Mo032601 | at the June § planting date,

Summary
The carly April planting date continues to result in the higher yields and milling

quality values.

From Table 2 released varieties, Mermentay and Jupiter both appear to be better
vielding rice vaneties across five planting dates. From the experimental lines,
Mol215035 and Mo0318016 were the better vielding varioties,
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Table 1. 2014 Planting Date Agronomic Trait Means

Days to
Flanting Days to 506 %% Total % Whale
Date Bu/A Emerge | Heading | Weight | Weight
2-hpr 263 28 104 72 67
17-Apr 214 i8 100 71 67
5 May 202 11 g1 71 &5
20-May 204 7 78 72 67 |
18-Jun 68 & 71 72 &7

Table 2. 2014 Planting Date Varfety Agronamic Trait Average

Days to
Days to 5056 % Total % Whaole

Entry Bu/a Emerge Heading Weight Weight
Ray J 181 13 &9 73 55
Jupiter 221 15 E8 63

Mermentau 193 13 B9 72 67
Mo0215035 215 15 29 71 64
WMo0302002 181 15 88 3 69
Ma0318016 202 13 80 74 &9
Mo0902162 201 14 80 71 65
Mo(326011 180 14 85 73 &8
Mo 0327009 177 13 S0 7 B5
hoO4062311 169 13 20 71 65
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Silicon and Lime Applications on Rice to Increase Yield
and Reduce Arsenic Levels in Grain
Gene Stevens, David Dunn, Matt Rhine, Jim Heiser, and Manjula Nathan

Healthy rice plants contain 7 to 10% silicon. Rice stems and kernel hulls con-
tain more silica (silicon dioxide) than all the other macronutrients (NPK) combined,
Silica is used by rice in & disease defense mechanism against blast and sheath blight and
strengthens cell walls to minimize lodging. Silicon is one of the most abundant ele-
ments on earth but is mostly insoluble and not available to plants. Roots absorb silicon
as monosilicie acid, S1{OH),.

In 2014, we conducted silicon fertilizer trials at Portageville and Qulin, Mis-
souri. The Portageville location was grown under center pivol imigation, while Qulin
was grown in a flooded culture. Trial 1 included various broadeast rates of calcitic and
dolomitic lime, as well as calcium silicate slag derived from steel processing and potas-
sium silicate fertilizer (Table 1). These amendments were broadcast planting with the
exception of potassium silicate, which was sprayed as a foliar application at late boot.
Tral 2 included in-furrow applications of ealcium silicate slag, silica gel granules and
ammenium sulfate with various amendments to make the silicon readily available.
These amendments included hydro-hume, humic acid, oxalic acid {Portageville location
only), and ammonium sulfate (Table 2). Yield was taken on these plots and grain was
saved for total arsenic analysis.

Across broadcast rates, grain yields were increased under cenler pivot with ap-
plications of calcitic (+13 bu/ac) and dolomitic lime {(+5 bu/ac), Yields were also in-
creased 34 bushels per acre with an application of 450 Ib. calcium silicate per acre un-
der center pivot compared to untreated checks. Rates of calcium silicate above 450 |b.
did not increase yield. Under flooded conditions at Qulin, no broadcast soil amend-
ments were shown to increase grain vield over untreated plots, Generally, flooded Y-
tems provide enough silicon through the reduction of iron under anaerobic conditions,
so little yield increase was expected at flooded locations, However, silicon competes
with arsenic for nice uptake, so total arsenic is being measured to see if silicon amend-
ments reduce arsenic levels in the grain.

Across in-furrow rates, yields were slightly increased at Qulin with 200 Ib, cal-
cium silicate slag applied in-furrow (+3 bu/ac). Highest yields were found when calci-
um slag was mixed with humic acid at the Qulin location (Table 2), An increase in vield
(+5 bufac) was also found at the Portageville location for 200 Ib. slag, glthough yields
were highest when slag was applied alone. Other amendments did not increase yiclds at
either Jocation when averaged across application rates. Grain has been saved from both
rials and will be sent for analysis of total arsenic. Those results will be available once
analysis is complete. Thank you for vour support of this research.
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Table 1. Effect of broadcast soil amendments on rice grain yield at Portageville and
Culin, MO.

Portagevilie Qulin
Tri Cultivar Amend Rate Bu/ac Bu/ac
16 CLXL745 hiame 0 137.0 130.7
17 CLELTAS Callime 750 165.4 118.1
18 CLXL745 CalLlime 1500 146.5 122.5
18 CLYLT45 CalLime 2250 138.7 104.2
20 CLXLT45 Dailime 150 145.F 118.4
21 CLELTA4S Bollime 1500 1424 1353
22 CLELT4S Collime 2250 1386 1229
23 CLXLT4S CAS) 450 171.8 1347
4 CLELT45 CAS 00 121.2 126.0
. CLELT45 CASI 1350 128.3 1456
26 CLYLT45 CASH 1E00 1264 132.3
27 CLXL745 CAS| 2250 142.9 130.4
i} CLXLT45 EE5| 0,17 138.7 1320
28 CLELT4S K51 0.21 1446 134.3
30 CLEL74S KSI 0.25 136.7 127.1
&1 Nericad CAS| =l 118.4 -
62 MNericad CASI 1R00 121.1 -
B3 Cardi?g3 CASI 1800 824.7 =
G4 CIXL745 CAS| 3000 157.3 -
B5 CLYLTAS CASI 3750 139.0 -
[ CLEL745 CAS 1800 149.6 -
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Table 2. Effect of in-furrow soill amendments on rice grain yield at Portageville and

Qulin, MO,

Portageville Quilin
./

Tri Amendmant 1 ac Amendment2  Ib.fac Bu/Ac BujfAc
1 mone it} nane 0 134,27 121.5
] fane o Hyrdra Hume 50 136.6 821
3 none 0 AmS as N 150 M 1383 B5.2
4 Harsco Slag Pellets 104 nonge ] 144.1 0.0
5 Harsco Slag Pellets 200 none 0 1493 985
B Harsco Slag Pellets 100 Hyrdra Hume 50 1327 52.9
7 Harseo Slag Pellets 200 Hyrdra Hurme LYy 1258 97.0
] Harsea Slag Pellets 100 Humic Acd soak 130.7 X0
g Harsco Slag Pellets 200 Humic Acid soak 1469 BL7
1 Harseo Shag Pellets 100 Cialkc Acid soak 1276 -

11 Harsco Slag Pellets 200 Cualic Acid soak 1474 .
12 Harseo Slag Pellets 100 AmSasn 50 1274 97,9
13 Harsco Slag Peliets 20 AmS as N 50 136.5 119.7

14 MEM Silica Gel Granules 100 i o 135.4 TEG
15 MEM Sitica Gel Granules 200 Lplelit a 118.3 114.7

16 BAEM Silica Gel Granules 100 Hyrdra Hume 0 1383 94.0

i M &M Silica Gel Granules 200 Hyrdra Hume 50 13725 63.2

18 BAEM Sikica Gel Granules 100 Humic Acid soak 1276 871

19 M Silica Gel Granukes 200 Humic Acid soak 142.0 86.1

n MEM Sillca Gel Granules 100 Cwalic Acid $oak 1438.2 -

21 PAK M Silica Gel Granules 200 Ocalic Acid soak 1423 .

22 ME&M Silica Gel Granules 100 AmS as N 50 135.1

23 FARM Silica Gal Gramules 200 AmS as N =0 123.3 -

24 Am Sulfabe 50 none o 803

25 Am Sulfate 100 mane a B7.3
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Nitrogen Rates on Rice Varieties and Hybrids for DD-50 Program
Gene Stevens, Matt Rhane, David Dunn, and Ron Shipman

In the 1990"s, we conducted a nitrogen x variety test for seven years at the Missouri
Rice Research Farm. The project was started by Dr. Paul Tracey and Steve Hefner. Re-
sults provided assurance to Missouri farmers that they were applying the correct nitro-
gen rate on varieties that were developed at other states. Soil fertility specialists in Lou-
isiana and Arkansas work with breeders in their states to develop N recommendations
before new varieties are released. Differences in soils and weather could impact N ferti-
lizer response by vaneties in Missouri. This research also provided valuable information
that helped the MU Extension service calibrate growth stages for new varieties in the
Missoun Rice DD-50 program. Through your funding we began this study again to
evaluate N fertilizer on new and old varieties.

Main Plots. The cultivars in this study included Roy ], Wells, Jupiter, Jazzman,
CL151, RiceTec CLXLT729, RiceTec XL753, RiceTec CLXL745, and three breeding
lines provided by Dr. Donn Beighley (RU1305178, RU1305001, and RU1405155).

Sub Plots. Each main plot was divided into subplots and received 75%, 100%, and
125% of recommended nitrogen rates. These were split into preflood and midseason
applications for conventionals and late boot for hybrids.

Locations. Missouri Rice Research Farm at Qulin (silt loam soil) and University of
Missouri-Lee Farm at Hayward (clay soil).

Results. Significant differences were found for yield among cultivars and nitrogen
trestments. Across nitrogen rates, Jupiter was the highest yielding cultivar at Qulin, with
an average of 179 bushels per acre. This was followed by CL151 (164 bu/ac) and the
breeding line RUI303178 (163 bu/ac). The lowest yielding cultivar at Qulin was bresd-
g line RUI405155 at 135 bushels per acre. Across all cultivars, grain yields dropped 7
bushels per acre as mitrogen rates increased beyond 150 Ib. nitrogen per acre (Figure 1).
Head rice yields also decreased numerically as nitrogen rates increased across cultivars.
Jupiter had the highest milling yicld in the study, while Jazzman was the lowest. Yields
at the Lee Farm were considerably lower due to severe shattering losses during high
winds. While we cannot gather much from those yield results, we do have enough grain
from each plot to run milling analysis. Those measurements are being taken now and
will be presented when complete along with statistical analysis of all results, We appre-

ciate your support of this research.
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Table 1. Rice Grain Yield and Milling effects due to cultivar and nitrogen rate at Qulin,

MO,
Hitrogen Applications (Ib./ac) Milting
Tri Cult Preflood Midseason Late Boot  Total  Quality Bu/fact
1 RLI1Z05178 75 d5 1] 120 B4/70 161 BCDEFG
2 RUL3ID517E 105 45 1 150 64,72 175 ABCD
| REJ1I0517E 135 45 0 180 B1/72 156 BCDEFG
4 RLI1305001 s 45 L 120 S50f56 145 EFG
5 AU1305001 105 45 i} 150 63/65 171 aacpe
G RLFL 35K 135 45 1] 180 B1/6% 152 COERG
7 RU1405155 F 45 o 120 5465 135G
B AULS05155 104 45 1] 150 57/EE 1385
9 RU 1405155 135 45 ] 180 4864 134 G
10 Roy | 75 45 a 120 57/62 181 ap
11 Roy J 105 45 0 150 55/69 156 8CDEFG
12 Roy | 135 45 [i] 180 L2/6E 143 ErG
13 Wells 5 45 i] 120 58/70 145 DEFG
14 Walls 105 45 0 150  54/70 157 BLDEFG
15 Walls 135 45 a 180 51/66 135G
16 lupiter 75 45 0 120 65/71 192 A
17 Jupiter 105 a5 o 150 BIf6E 179 aBC
18 Jupiter 138 45 1] 180 62/ 68 166 ABCDEF
19 Jazzman 75 45 i} 120 58/69 144 FG
20 Jazzman 105 45 a 150 5468 137G
1 lazzman 135 45 4] 180 45754 135 G
22 CL151 75 45 0 120 62/71 177 ABCD
23 Cl151 105 45 0 150 62/71 166 ABCDEF
24 1151 135 45 180 STGT 148 DEFG
25 RTCLELT2S 80 0 30 120 63/72 174 ABCD
26 RTCLXL?29 120 L a0 150 L9/69 14d rG
27 ATCLELT 25 150 1] 30 1RO B0/71 154 BCDERG
28 RTHLYS3 a0 o 30 120 58/ 150 DEFG
29 RTXL753 120 i} 30 150 54/70 160 BCDEFG
30 ATELTS3 150 a ELi] 180 54,70 171 A8CDE
31 RTCLXL745 24 1] 3o 140 B3/71 167 ABCOEF
32 RTCLXL745 120 ] an 158 63,70 153 BLDEFG
a3 ATCLELTES 150 1] 30 180 59/70 158 BCDEFG

t Yields followed by the same letter were not significantly different at @ = 0.05
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Figure 1. Effect of nitrogen rate on rice grain yield and head rice yield across all culti-
vars at Qulin, MO,
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Figure 2. Effect of cultivar on rice grain yield and head rice yield across all nitrogen rates
at Qulin, MO,
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2015 Rice Weed Control Research Summary
Jim Heiser

Smallfiower Umbrella Sedge Control

Several herbicides were evaluated for the control of smallflower umbrella sedge.
Sharpen (Salflufenacil) provided very good control of smallflower umbrella sedge
throughout the season when applied at 2 oz. /ac as a pre-emerge. Early season ratings
showed 100% control and was still rated at 92% control at 533 days after application.
Sharpen applied as a POST treatment provided just as good early season control, but
control steadily diminished toward the end of the season. Additionally, stand reductions
up to 25% were observed. Sharpen applied sequentially showed similar results as
Sharpen applied as a POST treatment.

Prowl] showed little activity early on applied as a delayed pre. However, this
poor control was probably due 1o some of the umbrella sedge beginning germination
before the treatment was applied. With no POST activity, this first flush made the plots
look worse in comparison to other treatments. Later evaluations showed good control of
umbrella sedge, as later germinating umbrella sedge was controlled. Ricebeaux provid-
ed good control throughout the scason when applied as an early POST followed by a
second application pre-flood. Arm was applied at similar timings as Ricebeaux but con-
trol began to diminish around 35 days afier application. Benzobicyelon, an herbicide
not yvet labeled for use in Missouri, was applied sequentially at pre-flood and post-flood
and provided 96% control at the final rating.

It should be noted that while umbrella sedge was present at the study site, popu-
lations were not uniform, Lower, wet areas tended to have a more dense population than
higher and drier spots. This study was performed off-station and some management of
the location may have impacted the results. The flood was established at an earlier stage
than was anticipate. Pre-flood treatments were applied into shallow water as the flood
was being established. It is also believed that covering the plot area with plastic to allow
for an herbicide application to the remainder of the field may have killed much of the

emerging umbrella sedge.

Results for these two studies, unfortunately, only include yield results. Popula-
tions of the target species were not present in sufficient numbers to provide useful data.
Yields in the sprangletop study averaged from 147.5 bu/ac when Ricestar HT was ap-
plied at Mid POST (before flooding) up to 179 bu/ac. when Clincher was applied se-
quentially at Mid POST followed by a post flood application. This was a 15 oz. fol-
lowed by a 10 oz. /ac application. Poast herbicide (not labeled) did not injure or kill rice
in this study and average nearly 170 bu/ac for 3 of the four locations (the fourth repli-
cate yielded 350 bu/ac. and was considered an outlier and removed). Ricester HT had
two of the four replications with low and very low yields. The three highest vielding
plots averaged 158 bu/sc. No substantial injury was observed from any of the treat-

ments.
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Fomesafen Carrvover to Rice

This project was initiated in May 2014 and is intended to rollover into 2015,
The objective of this study was to evaluate the effect of fomesafen (Reflex/Flexstar)
residues that may camryover to rice after application in soybeans the previous year, The
wark performed this year was to set up these evaluations in 2015, Twelve combinations
of fomesafien rates and application timings were applied to soybeans throu ghout the
seasors. In 2015, rice will be planted into these plots and incidence and severity of inju-
ry will be documented. In addition, crop yield and quality measurements will be taken
to evaluate what, if any, effect these residues may have on the rice crop if possible,
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Furrow Irrigated and Drill Seeded, Delayed Flood Irrigated Rice:
Two-Year Assessment of Rice Agronomic Performance

Michsel Aide and Donn Beighley, Southeast Missouri State University
David Dunn, University of Missouri-Fisher Delta Research Ceanter,
Samuel Atwell, University Missouri Extension

Grower interest in furrow irrigation of rice (row rice) is increasing, largely at-
tributed to reduced costs associated with water pumping and field preparation, This two
year study determines the economic and agronomic efficiency of furrow irrigated rice
compared to drill seeded-delayed flood imigated rice. Two soil types (Sharkey clay and
Crowley silt loam) were employed to assess soil textural differences. Yields of furrow
irrigated rice were comparable to drill seeded-delayed flood rice. Only the 2014 results
are present.

Perceived advantages of furrow imigated nice include: (i) reduced water usage (in
theory), (ii) reduced labor, (iii) reduced energy usage, (iv) reduced levee construction,
(v} more opportunities to use ground equipment instead of airplanes, (vi) more rapid
field drying, and (vii) reduced land preparation for rotation crops. Disadvantages of fur-
row irrigated rice include: (i) it requires graded land and producers must place water
down each furrow, (i) potentially a five to twenty percent yield reduction, (iii) possible
delays in maturity, (iv) weed management must be properly adjusted, (v) greater poten-
tial of having vield-limiting water stress, (vi) less information and experience with row
rice, (vii) nitrogen management must be improved to prevent nitrification-
denitrification, and (viii) crop insurance any not be available for row rice until under-
writers provide risk assessments,

Soil Nitrogen Distribution in the Sharkey Series for 2014

Soil nitrate and ammonium concentrations were assessed throughout the 2014 growing
season. Nitrate concentrations in the Sharkey clay furrow irrigation treatment demon-
strated a substantial peak at 13 July, a result of nitrogen fertilization on 7 July 2014, The
soil nitrate concentrations were substantially reduced by the next interval of sampling
(30 July), a result of rice plant uptake and nitrification-denitrification soil reactions
(Figure 1). The loss of nitrate by 30 July is problematic because 31 Ibs. N / acre as urea

was applied 21 July 2014,
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Figure 1. Distribution of nitrate and ammonium concentrations during the growing sea-
som for the Sharkey soil.

Soil Nitrogen Distribution in the Crowley Series for 2014

Soil mitrate and ammonium concentrations associated with the delayved flood
regime showed appreciable nitrate accumulation in June and early July, with an appre-
cisble ammonium presence at the end of July and again at the end of August, a feature
attributed to nitrogen fertilization (Figure 2). Soil nitrate and ammonium concentrations
associated with the furrow irrigation regime showed appreciable ammonium nitrate ac-
cumulation in early July (13 July), with only incidental ammonium and nitrate for the
remainder of the growing season. Concern resides with the loss of nitrogen post 13 July

because of soil nitrification-denitrification reactions (F igure 3).
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Figure 2. Distnbution of nitrate and ammonium concentrations durin £ the growing sea-
sont for the Crowley soil having delayed flood irrigation.
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Figure 3. Distribution of nitrate and ammonium concentrations during the growing sea-
son for the Crowley soil having delayed flood irrigation.

Rice tissue concentrations for the 2014 growing season

Nitrogen tissue concentrations are representative of rice plants experiencing normal ni-
trogen for the furrow irrigated Sharkey clay regime; however, nitrogen uptake on the
Crowley silt loam soil shows a slight nitrogen deficiency in mid-J uly (Figure 4). Asin
2013, plant ussue concentrations show a gradual decline during the 2014 growing sea-
som, suggesting that dry matter accumulation is greater than nitrogen uptake.
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Figure 4. Nitrogen rice tissue concentrations during the growing season (2014)

Phosphorus plant tissue concentrations are appropriate for all treatments. COn the
Crowley silt loam soils, phosphorus uptake is slightly greater for the delayed-flood irri-
gation regime. Potassium plant tissue concentrations are appropriate to slightly defi-
cient for all treatments, with not significant differences in the potassium uptake ratcs
attributed to the type of irrigation. Plant tissue sulfur concentrations are normal and
show decliming concentrations during the growing season because of increasing dry mat-
ter accumulation. Iron concentrations are normal for rice. Manganese shows grester up-
take during the progression of the growing season for the Crowley silt loam soil having
delaved flood trmgation, a feature attributed to iJ‘Ji:l'E.&SlﬂE soil anaerobic conditions he-
cause of the soil paddy water. Zinc plant tissue concentrations are normal.

Delayed flood and furrow irrigated vields
Missouri Rice Research Farm

In 2014 the furrow irrigated rice (nine observations) yiclded 120 Bw/A (standard devia-
tion = 9.1 Bu/A), whereas the delayed flood yielded 131 B/A (standard deviation = 7.2
Bu/A). The delayed flood irrigated system’s yield was significantly greater (a = 0.005),

Sharkey Clay Soils

Row rice vielded 162 Bu/A in 2013 and 166 Bu/A in 2014, These yields are very ac-
cepiable for the vaniety Clearfield 111.

29



SUMMARY

o Furrow irrigated rice yielded (field combine average of 162 Bw'A an Sharkey clay in
2013 and 166 Buw/A in 2014) which was greater than the corresponding Crowley furmow
irrigated and drill-seeded, delayed flood frmigation system,

Furrow imgated rice requires a new look at nitrogen fertilization in terms of fertiliz-
er timing, sources (ammonium sulfate versus urea, and amounts) to minimize nitro-
gen losses attributed to denitrification,

Consequently it is suggested the producer consider following these procedures:

® Select rice varieties that have some plant resistance to the rice disease ‘Rlast’.

o Split application of the first 120 Ibs. N / acre nitrogen application (80 Ibs. N / acre fol-
lowed twio weeks by 40 Ibs. N / acre. Nitrogen application at mid-season is critical,

® Plant tissue test for nitrogen two weeks post-nitrogen application.
# Monitor furrow irrigation to always maintain wet soils.
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