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introduction

This report is & compilation of research projects, demonstration efforts, and additional
Missouri rice information. [umumnismmﬁnmpnﬂumrﬁmmhmdﬂtmﬁnn
Wm,mmmmmmwmmmmgm
modity organizations sbout rice activities in Missouri. The information is a result of
dﬂ:mﬂ]mﬁuﬁdﬂthuhﬁammiﬂimRﬁeuﬂhFum,UMFiﬂlﬂﬂduﬂmm
Rescarch Farm, and Southeast—Malden RiceLsb. The research results were summa-
rized by University of Missouri Fisher Delta Center Experiment Station and Southeast
Missouri State University Personnel. Thnnuu!'md:nrmmpmynmuinlhinrqmn
does not constitute recommendation or endorsement.

A special acknowledgement is extended to the Hhunuﬂrtuprldmﬂ. Missouri
Rice Research and Merchandising Council, Southeast Missouri State University,
the University of Missouri College of Agriculture, Food, and Natural

and the Missouri Commercial Agriculture Extension Program for financial sup-

port.

Editors:

Donn H. Beighley, Ph.D.
Ashley Joiner
Jason Stovall

Darlene Young

For further information on Missouri Rice visit these websites:
A SEMO Rice Page on the World Wide Web at
A Missouri Rice Page on the World Wide Web at
L Missouri Rice DD50 Program on the World Wide Web at
1 ice/ri EITAMIC] . 0T




Missouri Rice Research and Producers Conference Program Agenda
February 25, 2014

Moderator: Sam Atwell MU Agronomy / Rice Specialist
7:30 am — Registration, coffee, doughnuts

8:00 am - Welcome
8:05 am - MU Rice Insect Program, - Dr. Moneen Jones MU Research Deita

Center
8:20 am - Irrigation, Pumps & Wells ~Joe Henggeler, MU Research Delta

Center
8:50 am — Rice Issues — Dr. Michael Aide, SEMOU Research Cape Girardeau

9:20 am - Rice Varieties / Breeding - Dr, Donn Beighley, Southeast
Missouri State University - Malden

9:50 am - Break
10:00 am - Rice Weed Control - Jim Heiser MU Research Delta Center.

10:30 am - Guest Speaker Possibly UAR?
11:00 am - Rice Production Research - Dr. Gene Stevens MU Research Delta

Center.

11:20 am - Rice Market Outlook - David Reinbott, MU Extension Ag
Business Specialist Scott Co.

11:40 am — US Rice Domestic & Foreign Markets —Greg Yielding,
MO Rice Council / US Rice Producers Association

12:00 pm = Lunch

PLUS #
industry Representatives are on hand to answer questions about their prod-

ucts.
University of Missouri Extension and MU Delta Research Center in partner-
ship with MO Rice Council and Southeast Missouri State University want to

thank:
Our Speakers, Eagles Club Mr. Bill Huechel, Rice Consulta nts and Special

THANK YOU to our Company Sponsors
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Extension Commercial Agriculture Automated Weather Station

Missouri Rice Farm, Glennonville, MO
2013 Monthly Weather Summary
FPrecipitation
Temperature (°F) . (In.)

i Avg [ Avg Differ | Days | Days | Days | Days Differ

Max. | Min. | A ence | 290° |>100°] <32* | <0° | Total | ence

an 468 1306|386 | 36 | 0 | 0 | 22 | o |s27]210

chruary | 47.7 1325 1398 ) 05 | 0 | 0 | 12 | o |397 | 07

arch |[521 1350 1433 )49 | 0 | o | 14 | o | 207 |-195

April 68.0 | 469 | 576 | 11| o | o 1 0 |628 | 183

ay 776 | 583 | 677 | 06| 0o | o | o 0 | 544 | 0.84

Fune 875 | 673 | 772 |01 | 13 | o | o 0 | 382 | 056

JFuly 86.7 1667 | 763 | 43 | 10 | 0 | o [ o |s28 | 127

August | 863 | 674 | 762 | 30| 10 | o | o 0 | 417 | 1.66
Septem-

foer 837 619 | 72309 | 7 | 0 | o 0 | 149 |-1.75

October | 69.7 | 501 [ 597 ] 02| 0 | 0 | 1 0 |578 | 220

INovember| 54.0 [ 352 | 445 | 44 | 0 | o 12 | o |16 [.27s

ecember| 444 1286 1362 | -1.5 1 0 | 0 | 22 | o | 709 | 261

Year 670 | 484 | 575 | -1.3 | 40 0 | 84 0 5227|719

Rice Farm Automated Weather Station
Weekly Rainfall Totals from April-October, 2013

Weekly intervals




Nar- ]
row
Bacterial [Brown Black
Sheath Straigh| Panicle | Leaf FIHIIFEHH False |Sheath |Sheath
Cultivar | Blight |Blast| thead | Blight | Spot |Rot | Smut [Smut| Rot | Spot
Antonio 5 al MS 8 | 8 | Ms
MS 5 R MS
ere 8 |vs| vs VS 8 |8 ]| g s | Ms
111 Vs |MS| § VS Vs |vs| s s s
[CL142-AR MS | 8 | MS 5 E |S]| 5 |8 5
ICL 151 S |vs| vs VS S |vs] s S s
152 § |vs]| 8 5 R V8 | 8
ICL 162 VS | VS Vs R 5 ) =
261 MS VS| s VS S |vs| M5 | s | Ms =
] g | VB S 8 Ivs| s [ 3 S
Euamgu 8 | Vs 5 5
2 E
[Francis MS | VS | MR Vs S |s|vs | s 5
llazzman Ms | s | s MS 5 | S| Ms| 8 | Ms
Jazzman-2 V8 S VS MR 8 8
UES s | R | vs S R [VS| MS [ Ms | MR
Jupiter S s S MR MS |VS| MS | MS | MR
ermentau 23 s VS MS s s
eptune MS [MS | vs VS MS |VS! M5 | MS | MR
IRex 5 8 5 5 Ms | 8| s 3 S
Roy J MS | § 8 s MR | S| vs | § | Ms
LI,“TE . MS | R | MS MR MS | § su| & "
!lijﬂ:'.['m CL g s R MR sl MS S 5 8
L.i::TmCL e s s
[RiceTec XL723 | MS | R s MR MS [ S |MsS | s S
[RiceTec XL753 | MS MR MS | § 5
RiceTec XL754 | MS 3 S S
Taggart MS |MS| R MS Ms |85 ]| s S | MS
Templeton MS | R MS S |Ms| s 5 | MS
ells S 5 5 ] 5 |VS| 8§ 8 MS
‘Reaction:R=Resistant; MR=Moderately Resistant; MS=Moderately Suscept;-
ble;5=Susceptible; VS=Very Susceptible.,

Reactions were determined based on historical and recent observations from test plots and in grower

fields across Arkansas.
In general, these reactions would be expected under conditions that faver severe disease development

including excessive nitrogen rates (most diseases) or low flood depth (blast),

Table prepared by Y. Wamishe, Assistant Professor/Extension Plant Puchologist and R.D. Cart.
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Furrow Irrigated and Drill Seeded-Delayed Flood Errigated Rice; As-
sessment of Rice Agronomic Performance
and Arsenic Accumulation Rates

hﬁnha:lﬁid:mdﬂunnBﬂl:ﬂzy,mdDaﬁdDmn

Grower interest in fmrnwirﬁgaﬁmnfﬁn:isinuming]argdym‘hﬂd to re-
duced costs associated with water pumping and field preparation. This is the first of &
m&wnﬁyhdﬂumincmumnuminnﬂngmnamjufﬁdmwnfﬁmmhﬁm
rice compared to drill seeded-delayed flood irrigated rice. Two soil types (Sharkey clay
and Crowley silt loam) were employed 1o assess soil differences. Yields of farrow irri-
gated rice were comparable to drill seeded-delayed flood rice. Difficulties of furrow irri-
gated rice include using the correct nitrogen fertility program and effective weed con-
trol.

Field Protocols
Rice (CL111) was grown in a field experiment at the Missouri Rice Research

and Demonstration Farm (Dunklin County, Missouri, having plots devoted o furrow
irrigated rice, flood rice, and drill-seeded delayed-flood rice. Nitrogen treatment consist-
ed of urea, at120 Ibs N/acre. No nitrogen was applied at internode elongation.

Rice was mid-May planted and the October harvest was by plot combine. Rice
Tissue testing (N, P, K, Ca, Mg, 5, Na, Fe, Mn, Zn, B, Cu and As) and plant biomass
mﬂaﬁmswmmadmwnuﬁmtmmumiﬂmmﬂ elongation
and at harvest. Rice samples for tissue testing included whole stem-leaf tissues prior to
heading and stem, leaf and grain (paddy rice, hmwnﬁmmdp{:iishadriu]nmpﬁngﬂ
harvest. Nitrogen P, K, Ca, Mg, 8, Na, AL, Fe, Mn, Zn, B, and Cu were determined by
inductively coupled plasma emission spectroscopy (ICP) after aqua-regia digestion,
whereas arsenic, was determined by ICP-MS (mass spectroscopy). Total biomass and
panicle weight sampling involved randomly selecting 20 plants from each replicate, fol-
lowed by drying at 70°C for two days and weighing, Harvest index was calculated as dry
weight of paddy seed rdaﬁv:md:}-mﬁgﬁmﬂuh!plmtabwﬁ-md biomass, Rice
milling was accomplished using a Zaccaria PAZ 1 DTA milling machine.
A second field experiment was conducted in Stoddard County on a graded field having
the Sharkey soil series. Rice (CL111) was cultured as row (furrow) irrigated rice on 30
inch centers. Nitrogen treatment consisted of 50 Ibs/acre ammonium sulfate (10 Ibs N/
acre) at planting (16 May 2013) and 100 Ibs ammonium sulfate (20 Ibs N/acre) one
week later Ibs N/acre. One hundred Ibs urea (46 Ibs N/acre) was applied at the five leaf
stage (10 June 2013). Nitrogen (100 Ibs/acre urea ar 46 [bs Nfacre) was applied at 27



June 2013 and 65 Ibs uren/acre (30 Ibs N/acre) was @pplied at green ring (10 July
2013) internode elongation. Harvest was by combine. Rice Tissue testing, biomass as-
sessment to assess nutrient uptake patterns at pre-internodal elongation and at harvest
were as performed for the previous experiment. Harvest index was calculated as dry
weight ufpaﬁyﬁudmllﬁvcm&q'wﬁshtnfmtﬂplmm;mundhiﬂmm Rice
milling was accomplished using & Zaccaria PAZ | DTA milling machine.

RESULTS AND DISCUSSION

Soil Profile Distribution of Arsenic

The concentrations of soil As are considered normal for soil environments and
there exists no evidence of anthropogenic transition metal addigion, The Crowley pedon
mmﬁmmmmmmymwm of arsenic
mmI}.mmdmﬁmmmﬂfaFmMm{mmmnfﬁ
and Mn that differ from the soil matrix by the cohesiveness and color). The Sharkey pe-
dmshuwumndmmwinmcmmﬁmfnth:m-mfamhmﬁ to 8 mg As/
knghﬂ"ﬁasthumhﬂErﬁnehuﬁzmﬂhnwmﬂwlmmmmmm{J to 5 mg
ﬁs.-'kg}thudnmtvwappmmﬂymthmmgmﬂpmﬁi:dqﬂ (Figure 2).

i A —|
— A Crowley
§ ® .
= ) &
E 100 o "
S s e A [5Gy
e i B 5il
4 Band

™ e e
Emmmﬁnﬂm{mn—lﬂg_l

Figure 1. The distribution of arsenic in the Crowley pedon.
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Figure 2. The distribution of arsenic in the Sharkey pedon.

Soil Nitrogen Distribution in the Sharkey Series

The distribution of nitrate and ammonium nitrogen in the Sharkey soil based on
position in either the bed or in the farrow (interbed position) (Figure 3) shows differ-
ences, based partly on fertilization practices. Starter nitrogen fertilizer was applied as
ammonium sulfate on 16 and 27 May 2013, whereas urea (46 Ibs N/acre) was applied 10
June 2013 and again on 27 June 2013, Substantial rainfall occurred on 16 May 2013 (1.5
inches) and 10 June 2013 (1.5 to 2 inches). On 7 June 2013, soil sampling revealed that
the ammonium and nitrate concentrations were low and little differentiation was ob-
served between the bed and ﬁmﬂwpusi&un.{}niuum:mﬂmplingm days after
ures application) revealed appreciable nitrate concentrations in the bed and furrow posi-
tions, with substantially smaller corresponding ammonium concentrations in the bed and
fmuwposﬂim&TImmMﬂﬁihﬂemhﬁm;ﬁbuthlhchudmdﬁmwmsi-
tions infer that denitrification was not effective in reducing the nitrate concentrations
and this nitrate was available for rice uptake.

On 11 July (1 day after 30 Ibs N/acre and 14 days after 46 Ibs Niacre application) the
mitrate concentrations in the bed position were appreciable and the nitrate concentrations
in the furrow mnnmmmt.mMmmmmmmﬁm
row positions were appreciable. Given the furrow irrigation in the furrow pogition, deni-
ﬁﬁmﬁmwhhv&dwﬂdhﬂmmmhhhﬂwm
(anoxic soil), whereas the bed position was not sufficiently irrigated to permit denitrifi-
cation (oxic or suboxic soil). On 26 July (8 and 15 days after 30 Ibs N/acre application)
soil testing showed appreciable nitrate and ammonium concentrations in the bed posi-
tion and appreciable ammonium concentrations in the furrow position, The nitrate con-
centration in the furrow positions were depleted, presumably by denitrification from fir-
row irrigation. The risk of denitrification in furrow irigated rice is apparent,



especially in the furrow position. The key to furrow irrigated rice appears to be
repeated ammonium sulfite starter applications followed by a series of ures applications,

B Bed-Nitrate B Bed-Ammonium B Furrow-Nitrate -rurrmmmr

40

3
=]

&

-
(=]

Nitrogen (mg N/kg)

6/7/13 6121113 7111113 7/26/13

Figure 3. Distribution of nitrate and ammonium concentrations during the growing sea-
son for the Sharkey soil,

Rice Tissue Concentration from the Sharkey Furrow Irrigation

Plant tissue analysis demonstrates that the rice plant for the Sharkey series has
reccived adequate nitrogen (Figure 4), phosphorus (Figure 5), and potassium (Figure 6)
nutrition, The periodic decline in nitrogen concentrations during the growing season is
consistent with normal rice plant development, as nitrogen is transferred to the develop-
ing panicles.

11



{iEHI‘ lFurrnﬂ

Rice Tissue Nitrogen ( %)

B 61513 7THM3 71513 712513 8M5M13

Figure 4. Distribution of rice tissue nitrogen concentrations during the growing season

for the Sharkey soil

| B Bed IFurrmﬂ
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Rice Tissue Phosphorus (%)

I'.l' 6/15M13 THH3 T7M5M3 7/25M3 8/15M13

Figure 5. Distribution of rice tissuc phosphorus concentrations during the Erowing sea-
son for the Sharkey soil
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B Bed B Furrow

Rice Tissue Potassium (%)
ha

6513 THM3 TH5M3 7/25M3 B/15/13

Figure 6. Distribution of rice tissue potassium concentrations during the growing season

for the Sharkey soil

The plant tissue concentrations show a small extent of arsenje accumulation
((Figure 7). The higher arsenic concentrations on 15 June 2013 likely are attributed to
smaller dry matter accumulation rates in the early portion of the growing season.

vl
2

B Bed ¥ Furrow

0.2

=
-k

Rice Tissue Arsenic (mg/kg)

Figure 7. Distribution of rice tissue arsenic concentrations during the growi g
the Sharkey soil
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Soil Nitrogen Distribution in the Crowley Delayed-Flood and Furrow Irrigation

The soil nitrate and ammonium concentrations for the drill-seeded delayed-flood
and furrow trigated rice systems on the Crowley series (Figure B} are small (less than
12 mg N'kg) and likely represent nitrogen depleted systems.

B Delayed Flood -Nitrate B Bad Ammonium
N Delayed Fiood -Ammonium B Furrow-Nitrate
B Bed-Nitrate N Furrow-ammenium
12,
10

Nitrogen (mg N/kg)

8
6
4
2
0

6/17113 6M8/13 7M2M3 712313 8/25/13

Figure 8. Distribution of rice tissue arsenic concentrations during the growing season for
the Sharkey soil
Rice Tissue Concentration from the Crowley Delayed-Flood and Farrow Irrigation

The rice tissue nitrogen and potassium concentrations are low and likely repre-
sent mild nitrogen and potassium deficiencies (Figures 9 and |1 1). The phosphorus con-
centrations are sufficient and no phosphorus concentration differences attributed to the
type of irrigation are evident (Figure 10).The nitrogen concentrations are not statistically
different based on sampling date. The overall nitrogen concentrations decline during the
growing scason, which is consistent with increasing dry matter accumulation rates dur
ing the growing season. Rice tissue arsenic levels show substantial to excessive arsenic
accumulation in rice vegetation associated with the flood irrigated rice, whereas the dril]
-secded delayed-flood has arsenic concentrations near | mg As’kg (Figure 12). The fur-
row irrigated rice has substantially smaller arsenic levels, suggesting the furrow irrigated

rice limits As uptake in rice,

14



’ M Delayed Flood M Furrow B Flood

Rice Tissue Nitrogen (%)

6/1513 7113 TMS5M3 7125113 8/15/M13

Figure 9. Distribution of rice tissue nitrogen concentrations during the growing season
for the Crowley soil

0.5

M Delayed Flood M Furrow [ Flood

0.4

0.3

0.2

0.1

Rice Tissue Phosphorus (%)

n s : i ’ -
6M5M13 7AM3  THS5M3 7/25M13 8153

Figure 10. Distribution of rice tissue phosphorus concentrations during the growing sea-
son for the Crowley soil
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W Delayed Flood M Furrow @ Flood

Rice Tissue Potassium (%)
[ ]

: 6513 T7MNM3  T7H5M3 712513 8/15/13

Figure 11. Distnbution of rice tissue potassium concentrations during the growing sea-
son for the Crowley soil

5

4l B Delayed Flood
B Furrow

3 & Flood

Rice Tissue Arsenic (mg/kg)

6M15M13  7115/13 712513  8/15/13

Figure 12. Distribution of rice tissue arsenic concentrations during the growing season
for the Crowley soil (the zero value for flood irrigation on 7/15/13 represents no plant
fissue sampling rather than zero mg As’kg).
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Arsenic Partitioning in the Furrow Irrigation Sharkey Rige (Harvest)

The furrow irrigated rice associated with the Sharkey series exhibits low arsenic
concentrations, with the leaf tissue concentrations less than 0_4 mg As'kg. Paddy rice
arsenic concentrations were near 0.1 mg As/kg. Cadmium concentrations were greatest
for stem material and least for the paddy rice.

g WPy |

0.3
Sharkey

0.2}

0.1

Leaf Stem Seed

Metal Partitioning in CL111 (mglkg)

Figure 13. Distribution of metal partitioning of arsenic, cadmium and lead in rice leaf,
stem and seed tissues for the Sharkey soil

Arsenic, Cadmium and Lead Partitioning in the Furrow and Delayed-Flood Irriga-
tion on the Crowley Series (Harvest)

The furrow irrigated rice associated with the Crowley series exhibits moderate
arsenic concentrations (Figure 14), with the leaf tissue concentrations near 1.3 mg As/
kg. Paddy rice arsenic concentrations were near 0.25 mg Askg (less than 0.1 to 0.40 mg
As/kg). Cadmium concentrations were below detection limits. The drill-seeded delayed-
flood irrigated rice associated with the Crowley series also exhibits moderate arsenic
concentrations (Figure 29), with the leaf tissue concentrations near 1 5 mg Askg. Paddy
rice arsenic concentrations were near 0.4 mg As/kg, greater than the furrow irrigated
rice. Cadmium concentrations for the drill-seeded delayed-flood rice were below detec-

tion limits,

ir
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Figure 14. Distribution of metal partitioning of arsenic, cadmium and lead in rice leaf,
stem and seed tissues for the Sharkey soil (Furrow irrigated rice)
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Figure 15. Distribution of metal partitioning of arsenic, cadmivm and lead in rice leaf,
stem and seed tissues for the Sharkey soil (Drill-seeded, Delayed flood irrigated rice)



Nutrient Distribution between Brown and Polished Rice

The nitrogen (Figure 16), phosphorus, and potassiom concentrations in brown
and palished rice show little differences attributed to milling for nitrogen and substantial

reductions in phosphorus and potassium in polished rice.

Sharkey-Furrow

Crowley -Delayed Flood [

Crowley-Furrow :

Crowley-Flood |

Crowley-Levee §

Seed Nitrogen (Percent)

Figure 16. Distribution of nitrogen between brown and polished rice
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Sharkey-Furrow

B Brown
# Polished

Crowley -Delayed Flood o

Crowley-Furrow 3%

Crowley-Flood

Crowley-Levee
0 0.1 0.2 0.3 0.4 0.5

Seed Potassium (Percent)

Figure 17. Distribution of potassium between brown and polished rice

Arsenic concentrations for dehulled rice (brown and polished (white)) rice
(Figure 18) exhibit significant differences between furrow imgated and delayed flood
irrigated rice systems. The Crowley and Sharkey soils both exhibit more than 0.2 mg
As'kg) for both brown and polished rice, Conversely, furrow i gated rice demonstrates
As concentrations below detection limits (less than 0.1 mg As'kg). Cadmium concentra-
tions for the delayed flood systems were below detection limits (0.05 mg Cd/kg),
whereas Cd concentrations for the furrow irrigated systems were 0.8 mg Cd'kg for the
Sharkey series and below detection limits for the Crowley series.

20



Below detection
limit

/of 0.1 mg/kg

[

B Brown
¥ Polished

Sharkey-Furrow

Crowley -Delayed Flooc 5::_
Crowley-Furrow

Crowley-Flood

0 0.1 0.2 0.3

Seed Arsenic (mg/kg)

Figure 18. Distribution of arsenic between brown and polished rice

SUMMARY

e Furrow irrigated rice yielded (field combine average of 162 Bu/A on Sharkey clay)
similar to the Crowley drill seeded delayed flood irrigation system,

® Furrow irrigated rice requires a new look at nitrogen fertilization in terms of fertilizer
timing, sources (ammonium sulfate versus urea, and amounts) to minimize nitrogen

losses attributed to denitrification.
® Furrow irrigated rice has the potential to dramatically reduce arsenic uptake relative to

drill seeded, delayed flood irrigation,

41
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The 2013 Effect of Planting Date on Rice Varieties
Donn Beighley

In southeast Missouri there are lﬂnﬂﬂﬁnmﬁﬂ‘nfﬁuﬂriﬂiesmlhlm the
needs of Missouri rice producers. Thuumimimuep{nmadaﬂthuwwhqmdthtﬂﬁdmmﬁ-

humndm,yiﬂiqndﬂymdlharmmminm“hmphnbdudifﬁ:mdﬁuhﬂwm
carly April and post wheat harvest in mid-June.

Materials and Methods
mnmnfﬁmmgﬂmﬂmmmﬂim&ﬂﬂuhﬁlmmiﬂimmm

Th:dﬁ]]plniswmplmi:dwﬂhanﬁlmmum—ﬁﬂpﬁmdﬂﬂ. For primary weed con-
tﬂLIEﬂz.CﬂﬂnIHmiwump]iﬂpunpthinﬂ’AanjLSqﬂARiﬂEBnmumdﬁﬂﬂ.Fmﬂ
huﬁﬁdmwmq:plindprhrmﬂmding.mhﬁhmwumpﬁniﬂlrﬂcﬂfmhﬂpm-
ﬂmdwith-ﬂﬂ!hsﬂnﬁdﬁ:amq:plhﬂﬁun. Thtﬂmdmmhiahndthﬁmghmmzmmiu;
SEAS00, Mmmwhﬁnﬁfﬁmzmsmfmnmmﬂmm
mhﬂnwﬁudlﬂdﬁqmin:mﬂﬁngquﬂim. Hiﬂhgqulﬁymdﬂﬂnﬁ:ﬂmnmmﬁcﬁm
of each variety from each planting date.

Aﬁmmﬂmmmhplmmﬂnhd:mnm&mﬁnmimm
buﬁ;pﬂhﬁ.]@qﬂﬂfﬁmmﬁmuﬁﬁﬁdu%ﬂumﬁgﬁddfm
each variety. Emﬂ'gmm:hlcwnmhdumedltuwhmtmplmlspﬂqm:&mm
cmerged. Thda}mmiﬁihﬁqismmbymﬁn;mnﬁﬁﬁmmammm:
presence of 50% of the panicles at least partially emerged from the boot. Height was taken as
fb=mﬂmhﬂ:ﬂh¢aﬁ'ﬂmlﬁ=ﬁﬂsmﬁmﬂﬂ!ﬂ¢mnfﬂnpﬂﬁnh Lodging, which
Mmmudepmnfm,mmndmaum=nfﬂtulﬂﬂudthﬂtndjmﬁugauphmain
a plot were ercct (no lodging) and Iﬂﬂpﬂmlhﬂimﬁngﬂlplmhmhdm Total and head
millln,gj.fi:idwmﬂﬂummmﬁmilhngaﬁmphﬂfﬂ:hﬁwiuwhfh:ﬂudy.



Mo0125035, RUD202195, and Mo0302002. The hia:h:n_'ﬂﬂdmg Variety acrogs dates was the
WMMIHHHI 216 Hw’Aﬁllhw:ﬂblethr and Roy J, Tahjeg land 2,

Thpumwhﬂcdmﬁﬂwhumnp{ﬁuE?ﬂﬁim Apmjlu?ifﬁﬁphm
May 2. Tabie 1, Aunu%tllﬂ(?ﬂ?ﬂ}hdlhnhishutwmlﬁngqmﬁwm

mMHﬁﬁﬁmpMﬁmm%m&uﬂﬂdﬂjﬂl!ﬂuﬂpﬂi
planting date to ?dlﬂuthelmip!mﬁngdm Tabie ],



Table |
2012 Planting Diate Agronomic Trait Averages
Days | Plani Lodg- Per- Per-
Daysto | to 50% | Height ing Bush- | cent cenl
Emer- Hﬂd— (Inches | (Percen | els/ Total | Whole
Planting Date peince ing J t) Acre | Rice | Rice
Early April 2 102 40 1 213 75 69
Mid April 20 % 38 1 202 74 67
Early May 13 86 38 1 183 73 [is]
Early June 7 82 36 1 159 74 67
Across Planting
Dates 16 91 k1 1 189 74 &7
Table 2
2013 Variety Trait Averages AcToss Three Dates
Daysto | Daysto | Plant Bu/ A | Perent | Percent
Gl Emer- | 50% | Height | Lodging | =" Total | Whole
Entry T| gence Head- | (Inches) | {Percent) Rice Rice
Bowman | L| 19 95 37 1 152 74 65
Cheniere L] 19 92 36 1 167 75 68
CL152 L] 18 97 37 1 173 T5 70
Francis L 18 96 37 1 185 75 68
Tupiter M 20 92 35 1 210 71 66
Presidio | L| 17 92 £ 1 174 75 b
Roy J L] 18 101 40 1 203 74 67
Taggart L 18 99 32 1 194 75 68
Mo0215035 | M 19 94 36 1 216 T2 6d
Mo0302002 | L 17 95 36 | 193 75 69
RUOOD2146 | M 21 95 37 | 203 3 ]
RU0202195 | L 17 54 37 1 200 75 69
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2013 Missouri Rice Variety Performance Trigls
Donn Beighley, Gene Stevens, Matt Rhine, Jim Heiser, and Nathan Goldschmid

16 feet long and planted with a Hege planter, The Campbell
Farm plots milh]mﬂpm“ﬂaﬂuﬂpﬂlﬁ.ﬁ:wmwﬂmﬁumu

TX; Tim Walker — MSU, Stoneville, MS, and Horizon Ag.
Hﬂ-ﬂ{mdﬁzﬁlizn'mﬂppﬁndﬂuntcufgﬂhﬂwﬂhmlhﬂappﬁndmﬂmun

the drill seeded at the MO Rice Farm, In the water seeded trial 60 Ib ureq was applied post emer.

gmm,ﬁﬂlbﬂappﬁndatpnninlciniﬁaﬁunmdﬁﬂﬂzﬁlpplind 14 days later,



Resulis

All of the 201 3 Missouri Rice Varety Trials were taken to completion though due to
high veriability of the data the water-seeded and center pivot dats were not included in this re-
port.

The average yields were as follows: (MO Rice Farm) conventional drill test- 202 Bu/A,
continuous drill seeded - 155 Bu/A; Campbell Farms — 180 Bu/A, UM Delta Center clay — 187

Bu/A.

Differences among long grain varieties were observed. The top vielding line across all
trials was CL1S1 (212 Bw/A), Roy J, and Mo0302002. In the conventional drill-seeded trial at
the Missouri Rice Farm — RUOS0I0E] (238 Bu/A) followed by CL151 and Taggari. The top
vielding line in the continuous rice drill seeded trial was CL151 (235 Bw/A) followed by CL111
and Roy J. The top yielding line on the Campbell Farm was Roy J (260 Bw/A) followed by
RU0801081 and Taggart. The top yielding line on the UM Delta Center clay was Antonio (215
Buw/A) followed by Mo0302002 and MoLA260490. Table 1.

Across 2011-2013 at all locations Francis (161 Bw/A) followed by Mo0318016 and
RUD202195. Table 3.

The top yielding medium grain line across all trials was Mo0215035 (202 Bu/A) fol-
lowed by RUDS02162, and Caffey. RUDS02162 (237 Bw/A) was the top line in the Missouri
Rice Farm conventional drill-seeded trial followed by Caffey and Mo0215035, Mo0215035
(161 Buw/A) was the top line in the Missouri Rice Farm continuous rice drill seeded trial fol-
lowed by RUD902162 and Jupiter. Caffey (214 Bu/A) was the top yielding line on the Camphell
Farm followed by Jupiter and RU0S02162. Mo0215035 (184 Bu/A) was the top yielding line on
the UM Delta Center clay followed by RUD002146 and Jupiter. Table 2.

Across years Mo0215035 (175 Bu/A) yiclded the best followed by Jupiter and

RUOOO2146. Table 3,

Among the aromatic rice variedies (Della-2 and Jazzman 2) there were no yield differ-
ences observed (144 Bu/A). Table 1.

Days to 50% heading was taken ai the MO Rice Farm trials and Campbell Farms. In the
water-seeded trial (69 days), conventional drill seeded (98 days), continuous rice drill seeded (98
days), and Campbell Farms (79 days). The average number of days to 50% heading observed for
the varieties in the combined trials ranged from 81 days for Colorado to 91 days for Taggart.
Table 1 & 2.

The 2012 average plant heights across locations were 37 inches. Individual location
plant heights were: Water-seeded (34 inches), continuous rice drill seeded (37 inches), conven-
tional drill seeded (37 inches), UM Delta Center clay (40 inches) and Campbell Farms (37 inch-

es). Table 1 & 2.
There was very little lodging at any of the locations.



Rice Disease Data
Hniipiﬁnmdimua}npmmubwmihzﬂm umu-lhunumﬂtmﬂputm
d:rfhuﬂmhrpi‘h‘ulmd!mummhﬂﬂurtwh.

i



Tahle 1.

2013 Rice Variety Trial Agronomic Data -
Days to Plant Lodging Percent | Percent
50% Height {Percent | Bushels | Pounds Total Whole
Variety Heading | (Inches) 1 Per Acre | Per Acre |  Rice Rice
| Antonio a4 37 1 172 T718 74 66
Bowman E9 37 1 170 Tod4 71 &0
Cheniere B4 36 1 170 T43 71 59
CL111 82 7 1 154 6941 71 57
CL151 E3 36 1 190 8551 71 62
| CL152 B4 37 1 144 | 6464 72 62
Colorado 81 37 1 143 6450 71 56
Francis ] 35 | 172 7760 72 el
Mermentau 85 a7 1 174 7837 72 62
Presidio B4 33 | 145 65335 73 60
Roy J 90 40 1 186 B356 73 62
Lhnmt a1 40 1 176 7938 Tl 57
Templeton &9 ql 1 160 71596 71 57
Wells BB 9 1 159 7160 71 42
RLIO202195 85 36 1 169 7620 73 64
Mo03]1 8016 87 9 ] 165 7418 72 62
Mo0302002 85 37 1 174 TE43 72 2
Mo-
LA2G0490 83 33 1 146 6579 73 60
Mo-
LAZEIS]S EE 36 | 149 6683 [ 62
Mol23868] 85 36 1 150 6757 T2 61
Mol239718 26 37 1 150 6737 T2 2
Mo-
LAZ49465 81 35 1 154 G943 72 62
RUDS03 190 .1 38 1 165 7405 72 59
RUI4157 Bb 37 1 157 7053 71 58
RUAEOI0E] 85 39 ] 174 7837 73 60
Della-2 87 37 1 144 6478 70 50
Jazzman 2 E7 40 1 144 B84 71 60

=



Table 2.

2013 Rice Variety Trial Agronomic Data - Medium Grain
Days to Lodg- | |
50% Plant ing | Bushels | Pounds | Percent | Percent
Head- | Height | (Percen | Per | Per | Total | Whole
Varity | ing |(Gnches)| ¢ | Acre | Acre | Rice | Rice
| Caffey 87 38 1 175 | 78e0 70 60
Jupiter 36 3§ 1 184 8277 &9 62|
RUD0021
46 BE 40 1 169 76112 71 e
Mo02150
i5 86 a7 1 180 8100 70 65
RLI02021
| 62 87 36 1 176 | 7935 71 59
Table 3
Missouri Multiple Year Yield Data (Bu/A)
2012- | 2011-
| Eatry 2011 | 20012 | 2013 | 2013 | 2013
| Cheniere 134 | 1s2 187 169 157
CL111 154 135 171 133 153
CL151 104 150 412 18] 156
CL152 143 147 162 155 151
Francis 159 132 192 162 161
Roy J 76 144 205 175 142
Taggart 108 137 195 166 147
Templeton 134 135 178 156 149
Wells 147 | 152 | 176 | 164 | 158
RUD202195 161 133 184 159 159
Mo0318016 154 139 187 163 160
Caffey 134 132 191 161 152
Jupiter 122 159 198 178 159
RUDO02 146 144 146 182 164 157
| Mo0:215035 161 161 202 152 175




Variable Nitrogen Rate Trisl
Donn Beighley

mmrswvmmmmwmnmhﬁmdmmmmm
mmfmmmhﬂnghﬂhl{WMHmﬁmﬂm The experi-
MMIMMMMMME&HMEWVMW[MDRW“
muumnﬂmum—ﬂwlmdfuﬁh:mmwudﬂﬂmimﬂmhmﬂmm]ﬂnﬁm
uhmhmﬁmmhhﬁghﬁammndwmdmﬂmm:m
ﬂmduﬂnnuﬂltﬂumimuﬂmplulnﬁdmmﬂmﬁuﬁm- The pre-flood treatments
were 90 lbs N, 120 [bs N, 150 Ibs N, and 180 Ihs N, The midseason N application was 30 [hs N.

Methodology

Urea was the fertilizer used inihiahiﬁl.Th:pu—ﬂdeuuupp]iﬂnﬂngaﬂmdy
drop fertilizer cart calibrated to either a 90 Ibs, 120 Ibs, 150 Ibs, or 180 Ibs N rate. The midsea-
mmwuwium-wmmmmmw-m
umlywm}ghdﬂmnphfnrm:hiﬂdi?ﬂulplm This method was used to increase the accurs-
cy of the N applied in this manner.

Agronomic notes taken on each plot included: Emergence date, days to 50% percent
humhg,plmbdght.ludﬁngmdmyﬂmmubmﬂmwdlumﬁngﬁmrw
each variety, E:nugmmdahmmdum:mmuﬁmpuqmﬁmm
emerged. Th:dayimiﬂ%hnﬂngisﬂﬂﬂmhudhymﬂn;ﬂuﬂlw&nmmwhm
prmnfiﬂ%uflhnpmiﬂma“ﬂmwlymﬁﬁ'ﬂmﬂmhﬂm. Height was taken as
Ih:avn:gndiﬂmiuhchuﬂ'ﬂmth#mﬂﬂuﬁumﬂrmpuﬂhnmﬁe_ Lodging, which
indicates the degree of erectness, wummﬂmamlunfﬂmlmuﬂhﬂimﬁm&ngﬂlpimﬂ
a plot mm{mludgﬁ:;}mdlﬂﬂpmmlimﬁﬂﬁngaﬂp!ﬂmimlﬂimd_ Total and head
milﬁng}de]dmdﬂumimdaﬂnmﬂﬁwnimmi:ufﬁchwﬁdyinlumﬂy.

Results Table 1.,
Yield

W’hmhﬂuningthumwﬁﬂdmlﬁmﬁ:ﬁmmﬂmhﬂmﬂunﬂm&ﬁ-
J'iutm:wuJiﬂihaﬂmﬂnndphsﬂﬂlhsﬂappmdmidmm{HMhH}fﬂunwudbf
150 Ibs N only, Inmljrumclumlhcnﬂimmnfﬂtiﬁmrmdmihrtuﬂmljﬂ+hﬂ—
Roy J with 120 Ibs N pre-flood with 0 Ibs N midseason. It was observed that applying the
midseason N did not increase yields except at the 150 Ibs treatment. It was observed that
ﬁu}dsdiddmmmdsniﬁmlywﬂlh:ljﬂhuumuhymmgtaﬂjﬂum.

Days to 50% Heading
nisﬁmmunly!hnu;htthﬂiw'mmgﬁrﬂmhmatmdmuﬂndchydlwwiﬂ%
heading. In this trial it wuuhmedﬂlﬂthnumumdayminﬁnmmm
when the N rate increased from 120 Ibs N treatments to 150 Ibs N treatments, And that in some
mthmwuadnc:m:iudapmiﬂ%hmdingwhhminﬂumﬂumlmﬂmﬂumm

180 Ibs N treatment.



Percent Whole Rice

With percent whole rice being a factor in the price of rice, both percent total rice and
percent whole rice milling quality values were determined. The best percent whole rice was at
%0 Ibs N pre-flood and 120+ Tbs N midseason. There was not much difference in percent whole
rin:vﬂunmtilmelmhdthnIﬁﬂlbswu':mnmtmlm:ntihmmm“uaﬂnmpﬂ-
cent decrease in whole rice across all treatments to include the pre-flood and the midseason ap-
plications.

i

Aumnbfmmyrimpmd:mislhuuthrymﬂmmmm for lodg-
ing increases. In this case it wits not observed to be the case except for RUNN?2146, which did
have higher rates of lodging as the N rates increased.

Conclusion:

The application of 150 Ibs N pre-flood plus 30 Ibs N midseason appears to be the optimum N
fertilizer rate across six rice varictics. Further testing will be conducted to confirm these results.

Table 1.

Variable Mit n Rate Trial

Bushels Per Ace 90 bs N 120 1bs N 150 Ibs N 180 lbs N
Test AvE. 243 268 293 258
Pre-Flood Avg. 244 269 289 256
Pre=Flood + Midseason AVE. 243 267 297 260

Davstn!ﬂﬁh’mﬂ 90 lbs N 120 ths N 150 |hs N 180 lbs N
Test Avg. a9 a9 100 100
Pre-Flood Avg. 99 &9 100 100
Pre-fiood + Midseason Avg. 99 929 100 29

Percent Whole Rice 00 lbs N 120 Ibs N 150 lbs N 180 lhs N
Test Avg. 63 63 ] 50
Pre-Flood Avg. 64 62 63 58
Pre-flood + Midseason Avg. 62 b5 61 54
Percant Lndgiﬂ 80 fbs N 120 1bs N 150 lbs N 180 lbs N
Test Avg. 4 3 10 14
Pre-Flood Avg. 4 1 11 14
Pre-flood + Midseason .lwg__ 4 4 g 14




mﬂﬁ:tﬂfﬂﬂ:tlﬁlmﬁnmﬂmﬂiﬂmm-urm“
Donn Beighley

Mmthmumdﬁmnhnhg“ﬂmmdummhwhuﬁngmw
mupwmwﬂumﬁummm;ammmmmm
effect of silica on rice yields. These are the preliminary results of this study,
Methods:
ﬁumﬂymmmummmhﬁmmﬂ:mmeu
silt loam) and the UM Delta Center Pivot (Tiptonville silt loam). Nine rice lines were tested —
RUI305001, RUI305178, RU1305187, RU1305155, CL111, CL151, CL152, CL142AR, and
Wells,

The Missouri 1 Rice Research Farm trial was planted on April 10, Fertilization inc aded &
pre-flood application an[ﬂﬂIhup:rau:}p!uumi&lmnnlmhﬂhm' ion of N (30 Ibs per acre)
and a midseason application of caleium ailiﬂt:{#ilhspa‘m]mhlfnfﬂ:yidduiﬂplm.
The plots were harvested using an Almaco plot combine.

The UM Center Pivot location was planted on May 8, Fertilization inchuded a first tiller
application of N at 151 lbs per acre and caleium silicate application at 455 Ibs per acre. The
plots were harvested using a Kineaid combine,

Apronomic hﬁldﬂumﬂmﬂlmghcmth:mwmg' season to melude emergence
date, 50% heading date, plant height (inches), I-udgingp:mmt.mdﬂddmum,}. In addition
miuhgqmﬁry—pﬂmﬂmujﬂmmdp:mwhu]uﬁumdnummedﬂ&:mmM—
Malden Rice Lab.

Results:
MthaHiwmuiRimmeﬁwmnbmwdthlfhcndcﬁﬁmnfﬂucahmﬁﬁcﬂcu

midseason resulted mummmmmmmmrﬁﬁmm

mmmﬂliummnhmﬁ;nmmn:hﬂmhﬁmﬁﬂmlﬁhlHbluhuip:t.-:-:

decrease in yicld across varicties.

mmnfmmﬁm&ﬂhhfmmwmmmmmmsmgﬁﬁbkmﬁ
mnmummmrmmmmmﬂnmcmuﬁmlmﬂnhmm

served an average of five additional days necessary to reach 50% heading.

There were no measureable differences in plant height between a caleium silicate appli-
cation and no calcium silicate spplication at both Jocations.

Th:millingqmﬂtyrmdufurpﬂﬂmtwhnkﬁmshuwﬂaﬂmmnfmpﬂmﬁm
silicate 1o no silicate application at the Missouri Rice Farm. At the UM Delta Center Pivot trial
there was no observable difference across rice varieties.



Table 1.

Rice Rice Rice UM Cen- | UM Cen- | ter Pivot
Agronomic Farm | Farm No | Farm Dif- ter Pivot | terPivot | Differ
Trait Silica Silica ference Silica | No Silica ence
Bushels Per
| Acre 256 248 7 162 176 14
Days to 50%
| Heading 97 98 4 o8 93 3
Plant Height
| (Inches) 40 41 1 12 13 ]
Percent
Whole Rice i 69 -2 68 68 0

EE



New Technologies and Options in Rice Weed Control
Jim Heiser

New Technology on the Horizon
Aﬂmmpuadmuﬂﬂmmpa.ﬁwmﬂsb&indinmudwdupmmmfnmm-

nnlugiusﬂndhnhi:id:ﬂpﬁmﬂ.msiabﬂﬂuuufﬂuﬁmitﬂdmmbﬁufpmdnnnwm
which to sell a new product and few acres to apply new products. In other words, there
i less to be gained from developing a rice only product than development of 1 technolo-
gy that benefits corn growers. Hnwwa,mnmpmdu:Mma}rprm-:mb:mhmuﬁ-
cial and worth the wait for rice growers.

Pending testing and approval, benzobicyclon, an HPPD inhibitor from Gowan
may be available as early as 2015. This would be & new mode of action, and the first
HPFFD illhii:ritﬂr,fﬂrmhﬂm-hlﬁum.tﬁiﬁmﬂuﬂhﬂﬁh&mmﬂmtmﬂuﬂ
of aquatic weeds such as ducksalad, on yellow nutsedge, hemp sesbania, and Indian
jointvetch. Control of bamyardgrass is fair and sprangletop control looks promising in
iimitﬂdHiﬁanﬁm&nm]mb:nhwmﬁull}run hemp seshania. The depth
of flood also plays an important role in the activity of this compound, Greenhouse stud-
ies showed virtually no control when applied to dry soil. Control was better when a
flood wasappﬁﬂdmnaﬂmwiﬂmmlgmmﬂyinﬂﬂmdmﬁmﬂmdmin-
creased in depth from 2 to 6 inches (McKnight, et al. 2012), For this reason, this product
will probably be marketed toward water seeded rice growers or as an early post-flood
option to control aguatics, sedges and sprangletop. Testing of benzobicyclon in Missouri
has targeted smallflower umbrella sedge and Amazon sprangletop.

Additional smallflower umbrellasedge control studies in Missouri during the
2013 season were inconclusive as cultural practices provided very good control of a
population that proved difficult to manage in 2012. These studies tocused on currently
available herbicides. We plan to continue evaluations in 2014 as some of the cultural
practices employed for control may not be achievable during wetter growing seasons.
We will be working with the Missouri Rice Research and Merchandising Council and
Gowan Company to determine the best practices tor utilizing this potential new tool and
combating this difficult weed.

ﬁmmndlmhnuhgfwhinhiajuﬂhegﬁuﬂngthetmﬁngpmmishﬁaiﬂ
rice from BASF. This is a non-GMO herbicide tolerant rice similar to Clearfield® but
will be utilizing ACCase inhibitors for the control of grass weeds only. At this time, it is
unclear what herbicide(s) will be utilized with this system. Launch is expected toward
the end of the decade.

34



Upcoming Research
We plan to conduct several trials with the MRRMC this year. Our focus will be

to continue looking for control options with experimental and current herbicides for the
control of smallflower umbrellasedge, amazon sprangletop, and Pennsylvania smart-
weed. We are also looking at carryover injury potential of fomesafen (Reflex, Flexstar,
etc. ) on rice following application in soybeans the previous year, Additionally, we plan
to conduct several industry trials to evaluate potential new products and uses for older
products to help you combat weed problems.
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Silicon and Lime as Amendments to Reduce Arsenic in Rice Grain
Gene Stevens, David Dunn, and Matthew Rhine

Introduction
Arsenic (As) and silicon (Si) react almost identically in the soil. in drained fields, arsenate,
particles. When fields are flooded for

As [V], and silica ions are adserbed on oxidized iron
rice, ferric iron +3 is reduced to the ferrous form 42 releasing As and 5i into solution where

they can be taken up by rice roots (Smith et al, 1998). For this reason, tissue Si and As con-

tent are usually higher in rice than crops such as corn and wheat.
Silicon promotes rice yield while arsenic is detrimental. In rice, 5i promotes disease

resistance and helps plants withstand stresses such as salinity and dry soil (Matoh et al.,
1985; Noila et al,, 2012). Conversely, arsenic in rice tissue reduces yield by producing pani-
ches without grain called straight heads. Breeders are working to identify varieties with
lower As content in grain, but fungal diseases may increase due to lower tissue Si, Mole-
cules of arsenite, 4.11 angstroms, and silica, 4.38, are similar in diameter and shape. Since
arsenite is slightly smaller, blocking As from passing through root membranes to the xylem
also Inhibits 5i uptake (Ma et al., 2008).

Two preven methods to significantly reduce As in rice Erain are silica fertilization
and growing rice without flooding (Seyfferth and Fendorf, 2012; Li et al., 2009; Spanu et
al., 2012; Norton et al,, 2009). Recent research showed that As in rice grain was reduced
by applying soluble silica fertilizer. 5i competes with As ions for root entry points
(Seyfferth and Fendorf, 2012). Liming can help depending on what species of As js present.
Raising soil pH decreases arsenate adsorption by iron but increases arsenite, As(lll], ad-
sorption (Mahimairaja et al., 2005). Lime and calcium silicate from stee| mill slag reduced
As in radishes grown in contaminated soil (Gutierrez et al., 2010).

At the Delta Center Soil Lab, low yielding rice grown in 2012 with center pivot was
5i deficient. In 2013, we began a study to evaluate available silicon fertilizer sources. The
objective of this project is to evaluate the effect of Irrigation treatments {aerobic and con-
tinuous flooding) and soil amendments of calcium silicate (Casi) fertilizers on yield and ar-

senic content of rice grain in Southeast Missouri.

Materials and Methods
These experiments were conducted at three locations: a Tiptonville silt loam (Fine-

silty, mixed, superactive, thermic Oxyaguic Argiudolls) in Portageville, MO, a Dubbs silt
loam (Fine-siity, mixed, active, thermic Typic Hapludalfs) at Qulin, MO, and a Sharkey clay
(Very-fine, smectitic, thermic Chromic Eplaquerts) at Hayward, MO. RiceTec hybrid
CLXL745 was planted at 28 kg ha™ at all three locations, with two additional cultivars
upiter and CL151) planted at 100 kg ha™ In Hayward, MO to determing if any cultivar

differences could be found for As uptake.
At planting, fertilizer treatments including three rates of calcitic lime, three rates

of dolomitic ime, and five rates of calcium silicate were applied to bare soil. Nitrogen was
applled at first tiller at a rate of 170 kg ha™. Irrigation treatments varied by location, The
Portageville location was sprinkler irrigated, while the Qulin location was fiood irrigated at
first tiller. The Hayward location had separate flood and flushed (aerobic) treatments.
Three additional treatments of potassium silicate were applied at rice boot stage,
Pre-harvest whole plant samples were taken and separated for analysis of arsenic (grain)
and silicon (leaves and stem) concentrations. Silicon was analyzed using the University of



methodology (Eliiott and Snyder, 1991), while As was measured using ICP-MS analy-
sis. Plots were harvested at the end of the season for crop yield.

Results

Silicon samples of aerobic rice at Portageville, MO showed an Increase in tissue S as
Casi rate increased (R2 = 0.8666; Figure 1). Silicon concentrations in flooded rice were
much higher than aerobic treatments, ranging from 62750 to 73375 mg Si K. However,
silicon content of flooded rice tissue was not significantly differant among treatments com-
pared to the untreated check. University of Florida recommends Si fertilization for tissue
samples with less than 34,000 mg Si kg™ (10}, which explains why significant differences
could be found on aerobic rice, which was deficient of Si, but not flooded rice.

In Qulin, MO, arsenic concentrations of flooded brown rice were significanty re-
duced following applications of 1000 and 2000 kg $i ha™ compared to untreated checks (P =
0.05; Table 1). Grain As was not reduced from applications of 500 or 1500 kg ha™ on this

L1

soil,
Grain As was significantly lower in aerobic rice grown at Portageville, MO compared

to flooded rice. However, no significant differences in grain As could be found due to silicon

fertilization.
in Hayward, MO, As concentrations of flooded rice were significantly lower than

flooded rice at Quiin, MO. Analysis of three cultivars showed no significant difference in
grain As, aithough cultivar CL151 showed numerically reduced As concentrations (Table 2).
No significant difference was found due to sificon fertilization in either irrigation system
(Table 3).
No significant differences in grain yield could be found amang treatment application
rates for any location (Table 4). Grain yleld of aerobic rice at Portageville, MO was found to
be numerically higher with all fertilizer amendments compared to the untreated check,
Yield increases ranged from 107 to 1965 kg ha™. Grain yield of rice in Qulin, MO showed no
significant increase from fertilizer amendments. Given that tissue samples on untreated
flood rice were found to have sufficient Si, increases in yield were not expected. Also, these
fertilizer amendments take time to break down in the soil, meaning that plots may not have
fully utilized the applications. These plots will be maintained for two more vears to see If

any subsequent differences can be found.
When averaged across fertilizer rates, significant differences in grain yleld were found at both

Quiin and the flooded Hayward location due to the type of fertilizer applied (Table 5), in bath cases, the
highest ylelding treatment came from the addition of dolomitic [ime. On the aevobic site at Fortageville,
MO, the addition of CaSi improved yields by 1109 kg ha”, although this increase was not statistically sig-

nificant.

Conclusions

Although these fertilizer amendments did not significantly Increase grain yield, their potential effect on
As concentrations may prove to have merit on flooded fields, When grair As concentrations were high, as
seen at the Qulin location, reductions in As content could be found with apslications of Casl. Applications
of CaSd also proved to Increase stalk Si content on aerobic fields. However, looded fields were found to
have sufficient levels of 5i, so increases in uptake were found, On flooded! fields, grain yield was highsest
with applications of delomitic ime. This may prove to be a better choice thin calditic lime when additions

need to be made during a rice production year.
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Tabbe 1. Effect of irrigation and slicon fertilization on drsenic concentrations of brown rice {CLXL745)
grown at Quiin and Portagesille, MO in 2013,

Quilin, MO Portagevilie, MO
i Fartilizer Flood Aerobic
kg ha-1 ~——@Grain As content, ppb———
0 205 a 1588
500 202 ab 153a
10040 175 b l40a
1500 208 a 40a
2000 169 ¢ 158a
2500 150 abe 1653

Table 2. Effect of irrigation and cultivar on arsenic concentrations of brown rice grown at Hayward, MO in

2013,

Hayward, MO
Food Aerobic
Cultivar —Gram Az content, ppb-—
CLEL745 604 a 268a
Jupiter S585a 268a
ClL151 4683 1B1a
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Tabie 3. Effect of irrigation and silicon fertilization on arsenic concentrations of
Hayward, MO in 2013,

Hayward, MO
5f Fartifizer Flood Agrobic
kg ha™ ~—-Grain As content, ppb-—
o 538a il5a
1000 55.6a I73a
2000 E6.3a 22Ba

brown rice grown at

Table 4. Effect of silicon fertilization on rice grain yield across locations in Southeast Missouri in 2013,

Portageville, MO | Quiin, MO | Hayward, MO Hayward, MO
Rate Aerobic Flood Flood Flush (Asro)
Amend- | kgha™ kg ha-1 S
mant
None o 6379 16312 10548 10127
Cal Lime 340 6761 14765 10129 9942
Cal Lkme 1GED 51 15450 10415 5173
Cal Lime 2520 76491 16456 10337 G385
DolLime | 840 6895 16158 11632 10322
DolLime | 1680 7139 17213 10852 9650
Dollime | 2520 7091 16406 10713 10603
Casi SO0 B344 15501 10104 9810
CaSi 1000 7037 16483 10218 9639
Casl 1500 1424 16080 10264 8457
Cas 2000 7288 16476 9912 10581
Casi 2500 7347 17014 10247 10646
K5i 0.20 6486 16318 11221 10441
K5l 0.24 7518 16091 10537 SrR3
KS| 0.28 6633 16016 10563 9520

Table 5. Effect of amendment type on grain yield across locations in Sout heast Missouri in 2013,

Portageville, MO | Quiin, MO | Hayward, MD | Hayward, MO
Aerobic Fload Food Fush [Aero)
Amendment kg ha™ —

Mone 6379 16312 ab 10548 akbc 10127
Cal Lime 7168 15557 b 10293 b 9500
Dol Lime 7041 16592 a 11066 a 10182

Casl TARH 16391 a 0149 ¢ ga47

KSi BETD 16142 ab 10807 ab 9747
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