


Introduction

and commodity organizations about rice activities in Missouri, The information i =
result of rice research conducted at the Missouri Rice Research Farm and UM Fisher
Delta Center Research Farm, The research results were summarized by University of
Mizsouri 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 Coundi, Southeast Missouri State
University, the University of Missouri College of Agriculture, Food, and Natural
Resources, and the Missouri Commerdial Agriculture Extension Program for finandal

suppart.

Editors:
Cathy Dickens
Donn Beighlay

For further information on Missoyri Rice wisit these webzites:

A SEMO Rice Page on the World Wide Web at
hnn:HIWWjernn.Edul{ﬁ:E{

A Missouri Rice Page on the World Wide Web 31

htte:/ fwawas, ext missouri 20ufapebb/rice/

A Missouri Rice DDS0 Program on the World Wide Web g0
htl:g:_r'fwww-gge_hb.mi,r_scuur!.e.'.iu.-’rwelf ricemadsal. him
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Missouri Rice Producers Conference
February 16, 2012
Program

Registration
Weed Control with Flood and Pivat - Jim Heiser, MU Delta Center
Rice Fertility and Drilis MU Research — Matt Rhine, MU Delta Center
Hice Varieties and insects — Donn Beighley, SEMO Malden
Japonica Type Rice Opportunities — Won K. Jung, MU Delta Center
Break
imgation MU Research = Joe Hengpaler, MU Delta Centar
SEMO Aguifer and Laws — Michae! Aide, SEMO Cape Girardeay
LL.5. Rice Markets — Dennis Delaughter, Progrecsive Farm Marketing
Rice Soils and Fertility ~ David Dunn, MU Delta Center

Lunch - Provided by the Commercial Sponsors
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Dwta coliected and summarized by Pat Guinan
University of Missouri - Columnbia, Metarologist

Extencion Commersial Agricutture Automated Weather Station
Rice Farm (1 mile east of Glennonville, MO|

Wionthiy Weather Summary
Year: 2111
Temperature [7F]
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Plant 5ap Test for Foliar N, K, Min, and Lime
on Rice, Soybean and Cotton

Gene Stevens, Jim Hetser, Mathew Rhing,
Kelly Nelson, and David Dunn

Rice, soybean and cotton farmers could benefit from rapid, inexpensive methods to
evaluate crop tissue or sap to determine when mid-season foliar nutrient sprays are needed to
maximize yields, Horticulture crop growers measure plant ap in tomato, potato, and lettuce as
2 tool for managing N. Water districts in California publish leaf sap nitrate-nitrogen sufficiency
guide sheets for testing fresh sap from broceoli, Brussels sprouts, cabbage, caviifiower, celery,
lettuce, spinach, and onions,

The objective of this study is to evaluate field ion-selective slectrode meters,
colorimeters, and color indicator strip tests on rice, soyDean and cotton plants growing on a
range of 5oil test levels and foliar fertilizer N, K, and Mn applications. 'We hope to develop a
fast testing process which works like a diabetic person pricking his finger and testing for blood

SUEar.

Soil samples were collected from fields at the Fisher Deka Center at Portagevifle,
Rhodes Farm at Clarkion, Greenkey Center at Novelty, and Missourl Rice Research Farm at
Qulin, Missouri, Rice, soybean and cotton was planted in small plots in fields with soil test
levels in the low and medium ranges for potassium and manganese. Cotton was also planted at
Clarkton and rice at Qulin to evaiuate N quick tests. Fertilizer treatments for K, Mn, and N
included an untreated check, recommended dry preplant fertilizer and several timings and
sources of foliar fertilizer. Each treatment was replicated five times. Leaves and petioles or
hasal stems fram each soybean cotton or rice piot were eollected. Samples were collecied at
V7, R1, and R1+ 1 week growth stages for soybeans, first square, first square + 1 week, and first
nlnom for cotton and first tiller, first tiller + 2 weeks and panicle initiation for rice. Sampling
was followed by foiiar sprays of each nutrient using 2 €0+ backpack spraver, Plots were visually
rated for leaf burn at 3, 7, and 14 days after foliar applications. Leaf, petiole and basal stem
samples were frazen in plastic bags untif they couid be processed, A gariic press was used to
sgueere keaf, petiole/basal stem sap. Cotton and Rice tissue nitrate-N was measured by
Horiba® Cardy nitrate meter, Hach® Colorimeter, and Quant® Nitrate test Strips. Duplicate
samples were oven dried and tested in the Delta Center Lab with a niirate ion-selective
electrode. A plot combine and cotton picker were used to mechanically harvest plots. Yield
response to foilar spray will be correlated with leaf sap meter readings to determine best
growth stages and piant tissue 1o sample.

taveral of the “soluble’ potassium fertilizers did not dissolve sufficiently in 15 gallons
per acre application volume. To apply the targets amounts, we had to apply more water and
spray some plots twice. This would not be practical for farmers. A significant soybean yield
increase was found at Novelty and Qulin from applying preplant potash (Table 1). In soybean

8



plots, none of the faliar K treatments produced significant yield increases compared 1o the
untreated check, At Novelty, significant leaf burn oecyrred with Re-Nfaree’). For cbh et
of the K treatments showed no yield increases, but three application of KNO; did significantiy
increase fint yield compared to the check. No significant soybean yield increases were found
from Mn soil or foliar fertiiizers at Novelty or Clarkton (Table 2. Likewise, N did not increase
cottan fint yields at Clarkton (Table 3). This fiald had been used in winter legume cover crop

for the N test were less than 70 bushels per acre and for the K test, less than, 20 bushels per
acre. Therefore, no correlation between yield and S8p nutrient levels would prove usefyl, We
are currently in the process of making quick test measurements from frozen samples collected
during the season and comparing the results to duplicate leaf and patinje samples test at the
Deita Center 5ol Lab (Figure 1, Table 4]. This winter we are Erowing sobean, cotton and rice in
vermiculite pots in the greenhouse with nutrient solutions formulated te create deficiencies in

N, P, and K. Toxic levels of Mn and Al are alsq being studied. Quick tests will be used on thess
piants,

Table 1. Soyb=an and cotton yield response te soil and foliar POtESsium treatments at Now elty,
Qulin, and Clarkton, Missouri in 2011,

Preplan Rl+1  MNovelty Qulin  Clarkton

Trt Fartilizer i Vi o R1 wik

sowbean Cotton
——bufa—— Ilint /a

Chack o a 8] 44 abt 534 9E7 b
Soil Patash 120 o6 o 0 47 2 @13 930 b
Bdest  Potash @ 0 0 & 45 ab  53ed  @11h
Faliar White 5ol Fotash 0 13 19 19 43 bc 53pd 1039 b
Foliar Wihite 5ol Patash (&) 0 1o 19 43 b 52ed  1010B
Foliar  White Sof Potash D 0 0 19 44 ab 57abc 4o
4.6 46 ab 55 gpe 1217a
Foliar ENOZ [ 4,62 . 451
4.6 44 ab 55 abe 870 b
Foliar  KNOS3 0 02 e
Foliar  KNO3 0 D 0 48 43 be B0  980b
4.6 5B & sqbr 985 b
Foliar  Re-Nforcek 0 458 8 468
4.6 4l ed  48d  104pp
Foliar  Re-Nforcek 0 D 8 4es8
Foliar  Re-Nforcek 0 0 0 468 38 de 52 983 b

TYields followed by the same letter were not significantly different at the 0.05 level
9



Table 2. 5oybean vield response to soil and foliar manganese treatments gt Novelty and Quiin,
Mizsoun in 2011

Ri1+1 HNowelt Clarito

Trt Fertilizer Preplant V7 Rl wik ¥ n
—o1lb Mnfacre—  ——bu/acre—
Chec a3 at 43a
k 1] 0 1] o
Soil Min sulfate 8% 4 ] 4] 0 43a 40 ab
Foliar Chelated EDTA Mn (1] 025 025 0.25 433 31cd
Foliar Chelated EDTA Mn 1] o 0.25 0.25 43 a 40 ab
Foliar Chelated EDTA Mn 0 0 0.5 0 42 a 32cd
Cheiated EDTA Mn + a1 & 28 d
Foliar  pglyphosate 0 o 0.5 0
Foliar Mn sulfate + glyphosate 0 0 0.5 a 44 a 35 be
Foliar  Gluco Mn + giyphosate a 0 0.5 ) 438 39 ab

Foliar _glyphosate alone 0 o 0.5 0 44 3 4la

Yizlds followed by the same letter were not significantly different at the 0.05 level,

Table 3. Cotton yield response to sofl and fofiar nitrogen treatments at Clarkton, Missouri in

2011.
Bim +1 Cotion
Treatment  Fertilizar Preplant W1l FirstBim wk
Ib Nfacre—m——— Ib fint/acre

Check —_— 0 ¢ ] 0 959 at
med N soll a0 0 o ] 1120 &
high N 50l 120 ] a ] 994 3
low N foliar Foliar KNO3 0 482 4,62 4 62 1082 a
low W foliar  Foliar KNOS i) 0 4.52 4.62 1070 a
low N foiiar  Foliar KNO3 0 1] 4] 4.62 1106 a
med N Amm nitrate + foliar 1136 2
foliar KND3 40  4.62 4.62 4.62

med N Am nitrate + foliar 1032 a
faliar ENC3 40 il 4.62 4.62

med N Am nitrate + foliar 1122 a
foiiar KMCa 40 0 i LR

tYields foliowed by the same letter were not significantly different at the 0.05 level
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Figure 1. Portable nitrate meter, colorimeter, and

nitrate.

nitrate test strips used to MEasure sap

Table 4. Cotton tissue nitrate-N measured by ion selective electrode VISE) from oven dried and

ground leaves and petioles and quick test 5ap sguee
collected at \'7, first bloom, and R1+
Hach® Colorimeter, and Quant®

Plant N Plant part  Growth Cardy
stage _rﬂ_e:r_ _Eolorimeter
~—sap ppm Niratel——
0 Leaves Viz 767 a1 750 a 1116 a
120 V12 1366 8 57 a 753 2
0 15t Bloom 12333 A7 @ 145 a
120 1st Bloom 1100 a 263 a 3865 a
0 Rl+1week 733 a 453 a 1E3 3
128 Rl+Iweepk bob & 65 o 4410 5
1] Petioles viz2 1233 3 2ET & 2586 3
120 V12 700 3 <23 a 13875
't 1st Bloom 267 & 73a E7 3
120 15t Bloom 1133 a 220 a 1003
o Rl+lwesk 300 a 240 5 107 5
120 Ri1+lweek 1316 2 433 a 17373

FYields -fnrlnwerl .I:I_'.-' the same letter were not Sign i'fu:arm different at the 0.05 jpvey,

11

zed from frozen E
1 week and measyrs by Horiha®
Mitrate test Strips

reen leaves and petioles

Cardy nitrate metar,

Hach  Quant strip Sofl Lo B

meter

dry sampie
44833 b
103 485 h
10,055 b
22,706 b
12,197 b
20.848 b
LBO9.325 3
2,159 450 3
13,177 b
4432 000 b
36,649 b
545,864 b



Phosphorus and Potassium Availability to
Rice in Winter Flooded Soils

Dr. Gene Stevens, Matthew Rhine,
and lames Helser

Rice production in the United States is typically performed on flooded soils. Floods are
utually maintained on drill seeded rice from first tiller until near maturity, With the recent oil
disaster ocourring in the Gulf of Mexico, government incentives were introduced to maintain
flooded fields through the winter months to provide foed and habitat for waterfowl. Many
producers took advantage of these programs, but the implications on nutrient availability are
not completely understood at this time. Soils fiooded during the winter months can reduce
ohosphorus availability for the upcoming season. Potassium availability, altthough not directly
affected by flooded soils, can be indirectly affected by reduced potassium uptake due to soll
compaction and restricted root growth.

Our goal was to detarmine the impact that winter flooding may have on the following
growing season in terms of phasphorus and potassium availability and uptake. The flooded and
non-finoded fields were soll sampled in the spring before planting. Samples were tested for P
and K levels and recommendations supplied for each field. Treatments included an untreated
check, soil test recommendations, test + 30% K, test + 30% P, and test + 30% P and K on winter
fiooded and non-flooded soils. All plots were planted into rice and applications of phosphorus
and potassium were evaluated for effectiveness. Plots were harvested with a plot combine, plot
grain weight measured and corrected to 13% moisture

Rezults indicated that thare was no difference in crop vield when 2 field was fiooded
during winter as compared 1o not being fiooded. Results also indicated that the addition of K
and P did not significantly increase vialds (Tabie 1). & companion study at the Missouri Rice
farm on a non-flooded soil atso illustrated that P and K additions were not beneficial. However,
these data may be confounded due to very low (< 75 bu/ac) yields resulting from high
temperatures and low humidity during pollination and high winds after maturity.



Table 1. Treatment average bushels of rice Peracre harvested from winter fiooded and non-
fiooded fields near Jaywye, Mo. when P and k were added at various levels in 2p11

Treatment awvg.
Winter Finod Fertiliger Bufacre
No Check 160
Soll Test Rec'd 159
aT + 30%K 165
ST+30%p 160
ST+ 30% PEEK 156
Yes Check 159
Soil Test Rec'd 154
5T + 30%K " 168
5T + 30%p 171

ST+ 30% PEK 164




2011 Effect of Flood Depth Study

Donn Beighiey, Cathy Dickens, Travis Wagner,
Michael Kzan and Scott Wheeler

As rice continues to be produced in southeast Missouri the effects of different rice
productson practices are tested by the rice researchers as an aid to the Missouri rice producer
community. The effect of flood depth study was initiated to see if there were sither positive or
negative effects when rice is produced at different fiood depths. This aspect of rice production
is important as energy costs for pumping continue to increase.

Experimental Procedure

Location
Rice plots were established at the Missouri Rice Research Farm near Glennonville, MO,

The plots at the Rice Research Farm were planted on 3 June on a continuous rice field, The trial
cansisted of five permanent fiood depths (0, 2, 4, 6, and 8 inches) and four conventional
varisties [Jupiter, Francis, Trenasse and Wells) grown at each depth to determine if there were
varietal effects due to flood depth. The zero inch flood depth pan was kept moist but not
allowed to dry out completely.

All the varieties were evaluated within the same trial. The yieid trial was arranged in a
randomized complete block design with six replications. Each plot consisted of seven rows, 12
fepot iong with a between-row spacing of 7.5 inches.

Piote were planted with an Almaco no-till plot drill. Pre-fiood fertilizer was applied at a
rate of 180 Ib nitrogen for all lines, For primary weed control, 12 oz, Command applied post
plant while 2 pts. Prowl, 2 oz. fam, 7B oz, Permit, 4 gt. Rice Shot and X 1b. Facet were applied
prior to flooding. There were no insecticides appiied. The different flood depths (D, 2, 4, 6, and
8 inches) were maintained throughout the growing season. The zero flood depth was difficult
to maintain as there was the problem of backfiow from the surrounding field through the drain
pips and the effect of rainfall. The plots were not harvested due to inclement weather. A single
row harvested from the plots was weighed and moisture was datermined,

Data was recorded for: Emergence date, the number of days te 50% heading, plant

height, lodging for each variety in the field. Milling quality was determined at the Rice Lab
ipcated at the Crizp Bootheel Education Center lncated in Malden, MO,
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Results
Only agrenomic and milling quality data was obtained from the plots in this tast in 2011

due to late season weather conditions. See Table 1,

The average plant height for depths two through eight was 38 iny ches and while the zero
depth was 25 inches for plant height.

The percent lodging averaged less than 20 percent in 2011, The range was from no
ladging at the zero depth to 25 percent for the eight inch depth, Most ajf the flood depths that
received and held water had maore than ten percent lodging,

The average percent total kernel miliing quality for the four depths (two to eight inches)
was 74% with little difference any depth except at the four mch depth (758 ). The average

Summary

When one looks acress years the four inch has baen the highest vielding depth foliowsd
by six inches, eight inches, two inches and zero inches. The value of this infarmation i in the
pumping coste from one depth to another ang the corresponding vields at those depths, There
has been no noticeable difference in disease incidence at the various water depths as one

might expect when Blast is prevalent.

The percent whels rice values were similar for all depths except for the six inch depth
which was five points less and appraximately thres percantage points less for both 2008 and

2011

There was no noticeable difference between the differant depths for algae incidence in
the alleys or plant disease incidence. There were definitely fewer weeds in the zero flood
depth than the other depths. And the madence of aquatic weeds appeared tp greater as the

finod depth increased.
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Table 1.

Water | #Days | Plant %
Depth to Height | Percent | % Total | Whole
{ln) | Emerge | (In} Lodging | Rice Rice

0 . 25 0 — —_

2 B 37 13 74 B4

4 & a7 20 TS 64

& B 41 20 74 50

g B a0 25 74 64

" Avg, B 3 | 18 | ¢ | @
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The 2011 Effect of Planting Date on Rice Varieties

Donn Beighley, Cathy Dickens, Michael Kean,
and Travis Wagner

respect to harvest date, vield, quality and their SEronomic traits when planted at different

Experimental Procedure

Location
Rice piots were established at the Missouri Rice Research Farm near Glennanville, MO

on a Crowley silt ioam. The piots were planted on- 11 May, 19 May, 1 Jy ne, and 16 June.
There was also a planting of this test on hipped rows on 1 June. a4 ach planting date there
were fifteen varieties that represent the major rice varieties grown in southeast Missouri as
well as four experimental varieties. The refeased varieties were: Francis, lupiter, Royl, Caffey,
CL 151, Neptune, Taggart, Templeton, and Wells.

Each planting date was evaluated as 3 separate trial and all varietips were incuded at
each cate. Each test was arranped in 3 randomized complete block design with four
replications. Each plot consisted of seven rows, 12 feet long, with 2 betwesn-row spacing of 7.5

sead of all public varieties were obtained from: Karen Moldenbauer — UA, Stuttgart, AR
and Steve Linscombe - LSL, Crowley, LA and Harizan Al

was oetermined on two replications of sach variety from the 11 May and 19 May planting
dates,



Data Recorded

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 vield for
each vanety. Emergence date was noted as the date when ten plants per square foot were
emerged. The days to 50% heading is determined by counting the days from emergence to the
presence of 50% of the panicies st 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 scale of 0 to 100 with 0 indicating all plants
in a plat were erect (no lodging) and 100 percent indicating all plants were lodeed. Total and
head milling yield were determined after milling & sampie of each variety in the study.

Results

Yield:
In 2011 only the 11 May was harvested for yield due to inclement harvest weather, Tha

yields ranged from 114 to 191 BU/A while the average yield across varieties was 144 BU/A
When the 11 May individual variety yvields were averaged an experimental vaniety,
Mo02115035 (192 BU/A) was followed by Neptune and MoO318016. Tabile 2.

Days to Emergence
The number of days from planting to emergence ranged from 12 days at the 11 May

planting date to & days at the 19 May planting date. Two fewer days (7 days) was reguired for
bong grain varieties when compared with the medium grain varieties at the 19 May planting

date. Table 1.

Days te 50% Heading
Across planting dates the average number of days to 50% heading ranged from 79 days

at 11 May up 1o 102 days planted 11 May (Table 2). A similar trend was observed within
varieties; Royl had the longest average days to 50% heading date (102 days) while RUOJ02145
had the fewsst (78 days| [Table 2. There was only a one day difference between the two
planting dates with respect to days to 50% heading [Table 1).

Plant Height
When averaged across all varieties the plant height did not change noticeably from one

planting date to the second planting date (Table 1). There was a similar trend for the individual
varieties. Tapgart was the tallest variety (40 inches) while Neptune was the shortest variety (33
inches) when averaged across all planting dates [Tabie 2).

Percent Lodging
Percent lodging averaged 20 to 30 percent across planting dates for all of the varietiss,

There was 10% more lodging for the May 19 planting date when compared to the May 11
planting date. (Table 1)
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Milling Yield / Quality

Across varieties RUD202195 (76 / 72} had the highest average milling quality and Welis
had the lowest average (75 /48] The trend 9ppears 1o be that the mediym grain varieties
consistently have the highest milling values across 3l planting dates and this trend has

obterved in most years,
Summary
Due to a limited amount of data across planting dates I e hard to make comparisons,

However it was evident that there were differences between planting dates jn the categories of
days to emergence, percent lodging, kernel smut and percent whole rice.

Table 1.

| 2011 Planting Date Agronomic Trait Avergpe:

| .' | | [

]
|

|' Days to I Plant | Kerne| | Percent | Pen:ent|
Planting | Days to 30% | Height | Percent | Smut Total | Whaie |
Date ,| Emergence | Heading | {Inches) Lodging | (1-5) | Bu/a Rice JI Rice |

|

| .' .'
e | s | a3 | m 3||___JJ:-__

e |
Ln
"2
L)

| | | ]
Ilu May | 12 | 81 | 23 | 2 | 3 | 142 | 73 ﬁl Eﬂ_l
| 1
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Table L

2011 Variety Averages Across Two Planting Dates
Days to Plant Kernel
S0% Height | Percent | Smut | Bu/A Percent Percent
Variety Heading | (Inches) | Lodging | (1-5) [1X) Total Rice | Whole Rice

Roy! 100 45 30 + 120 72 61
Francis 80 44 30 1 129 75 B4
Juplter 86 41 30 i 135 75 &7

| Neptune 51 45 30 1 180 76 &4

| Tageart o8 a8 30 % 130 75 50
Templetan 94 45 30 3 114 75 3
wells B4 43 30 3 136 75 59
Caffey BE 40 30 1 131 76 B4
RUDZ202195 87 43 30 2 137 75 BE
MoO318016 | 91 a2 30 Y 161 75
RUDDO2145 BO 43 20 1 155 75 62
Mo0215035 | 85 8 | 30 1 191 76 61
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2011 Missouri Rice Variety Performance Trials

Donn Beighiey, Cathy Dickens, Michagl Kean, Travis Wagner,
Kelly Tindall, Gene Stevens, David Dunn, Allan Wrather, ang Wonke lung

Experimental Procedure

Rice plots were established at two locations in 2011: the Missouri Rice Research Farm
near Glennonville, MO and at the Delta Center Farm at Portageville, MO, The Rice Research
Farm yield trial consisted of: drill-seeded plots followin Esoybeans, drill-seeded piots following

The seed planted in the water seeded trial were treated with Apron-Maxim-Zinc for fice water
weeviis, The trial consisted of 33 public, private, and experimental varietips.

All the varieties were evaluated within the same trial. The yield tria) wis arranged in a
randomized complete block design with four replications. Each plot at the Migsouri Rice Farm
consisted of seven rows, 12 feet long, with a between-row SPacing of 7.5 inches while the plots
at the Delta Center were 15 feet lon £ The water seedad plot size was 17 foot iong by 4.4 faet
wide.

=eed of all public varieties were sbrained from: Karen Moldenhaver / James Gibbons -
UA, Stuttgart, AR; Steve Linscombe — LSU. Crowiey, LA+ Anna McChung - Uspa.- ARS [ Dante
Tabien, Beaumont, TX; Dwight Kanter - M5U, Stoneville, MS, and commercial varieties from

Horizon Ag.

Plots were planted with an Almaco no-sill plot drill. Pre-fisad fertilizer was apphed at a
rate of 180 |b nitrogen. in the water seedeg trial 60 Ib urea was applied post emergence, 50 [
N applied at panicle initiation and 50 Ih N applied 14 days later.

For primary weed control, 12 oz. Command applied post plant, 2 pts. Prowl, Z oz. Aim,
78 oz. Permit, £ qt, Rice Shot and % |b, Facet per acre were applied prior to flooding. There
were no insecticides applied. The fiood was maintained throughout the Browing seasan. The
pots at the Rice Research Farm were harvested with an Almaco research piot combine or 3
Wintersteiger plot combine depending on the fisld being harvestes while Wintersteiger pigt
combine only was used at the Delta Center. The grain from the plots was weighed ang

moisture was determined.
2]



Data Recorded

Depending on the locatien and test was recorded for: emergence date, the number of
days to 50% heading, plant height, lodging, and yield for each variety in the field. Milling
guality was determined in the laboratory. Emergence date was the date there were ten plants
per sguare foot on the drill-seeded trial and ten plant per square foot emerged 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 50% of the panicles at least partially emerged from
the boot. Plant height was taken as the average distance in inches from the soil surface ta the
top of the panicie on the plant. Lodging, which indicates the degree of erectness, was scored
on & scale of 0 to 10 with D indicating all plants in a plot were erect {no lodging) and 10
indicating all plants were lodged. Yields were adjusted to 12 percent moisture and reported on
a bushe! per acre basis. Milling guality was determined at the Rice Lab located at the Crisp
Boothee! Education Center located in Malden, MO,

RESULTS

Due to inclement weathar only three of the 2011 Missouri Rice Variety Trials were
harvested; the drill-seeded and water-seeded following rice were not harvested. The harvest
yields at the Delta Center drill-seeded test on clay are not presented due the high level of
variabliity between replications within varieties. Kernel smut was the most prevalent disease
observed however some damage due to high winds during pollination were also observed.

Yield - Location Averages
The average yields were as follows: conventional drill test (MO Rice Farm)— 131 BU/A
and center pivot drill test (UM Deka Center) - 145 BU/A. These yields are lower than previous

year's yields for the same trial iocations.

Long Grain Type (Tabie 1 and 2)

Differences among varieties were observed across all trials. The highest yielding fine
across all trials was CL111 (1B BU/A) followed by RUG202195 and Mo0302006. In the
conventional drill-seeded trial at the Missouri Rice Farm Mol327005 and Rex (162 BL/A) were
the highest yielding lines at followed by RUO202195 and Francis. In the center phvot
conventional drill-seeded trial at the UM Delta Center CL111 (223 BU/A} was the highest
yielding line followed by Mo0202195 and Mo0327005.

The new long grain releases were 01111, CL142, CL152 and CL162 which yielded 165,
134, 111 and 121 BU /A respectively across two locations.

For those varieties tested over multiple years (2010 and 2011) - Rex, Francis, CL1B1,
CL111, and Cheniere along with several of the experimental lines appear to perform well on silt
loam soiis while Templeton, CL112, CL142, and CL151 yielded well on under a center pivot on 3
sandy soil type.



Wiegium Grain Type (Table 1 and 2)
The highest yielding line across all trials was Mol215035, at 167 BU/A followed by

RUDDOZ146 and Caffey. In the Missouri Rice Farm conventional dril-seeded trigl Mo0215035
(161 BU/A) was the highest yielding line followed by RUDDOZ146 and Caffey. In the center
pivat conventional drill-seeded trial at the UM Defta Center Mo021503 5 (198 BU/A) was the

highest yielding line followed by RUDOO2145 and Jupiter,

For those lines tested over multiple vears (2010 and 2011) and S0il types — RUDDO2 146,
Jupiter and Neptune yield in that order at each location,

Aromatic Long Grain Type (Table 1 and 2)
Within the aromatic long grain types across locatione lazzman 2 (125 BU/A) was the

highest yielding variety fallowed by Jazzman and Charlestan Gold. In the Missouri Rice Farm
conventional drill-seeded trial Jazzrman (156 BU/A) was the highest vielding line followed by
dazzman 2 and Charleston Gold, In the center pivot conventiong| drill-seeded trial at the UM
Delta Center Jazzman 2 (168 BU/A) was the highest yielding line followsd by Jazzman and

Charleston Goid.

Days to Emergence
in 2011 the number of days from planting to emergence was 12 days for the MO Rice

Farm trial. This was comparabie te the 11 May date of pPlanting study However, there was a
wider diversity of varieties in the MO Rice Farm trial which may have contributed ta the

difference in days to emergence,

Cays to 50% Heading (Table 1)

Lodging (Tabie 1)
There was no lodging observed at the UM Delta Center pivot triaf while indging

averaged 10% at the MO Rice Farm drill seeded trial



Milling Quality [Tabie 1)
Average percent milling quality values across locations was 72 [ 67 for percent total rice

and percent whole rice, respectively. The MO Rice Farm conventional rice trial average was 71
/ 85 and the UM Delta Center pivot average was 74 [ 65,

The kang grain average was 68 / 62, the medium grain average was 75 / 71, and the
aromatic long grain average was 73 /67,

Rice Disease Data
in 2011 the major disease observed was due to kernel smut, for which ratings were

taken at the Rice Farm and are reflected in Table 1.

Summary
In 2011 the rice prowing season was shortened as a result of wet fieid conditions at

during the month of April. This appears to have negatively impacted the yield at harvest. The
hot conditions during poliination (days to 50% heading} may have also had an impact on vield.
A= a result the yields were down between 10% and 20 % az compared to previous years. The
milling quality was better in 2011 than 2010 on most all the varieties due to cooler
temperatures later in the growing season. There was not much disease pressure until late in
the season when kernel smut became a factor,

The other agronomic traits were nat affected much by the growing season as plant
height and lodging did not appear to impact yields,



Sied TWLE Vel LY | N3 AErOnOmic Data

T

Days to | Piant %
S0% | Height | Percent | Kernal BU/ | ths/A | | %Total | whaie
Grain | Heading | (In} | Lodge | SmuT A2 Rice Rice
Visristy Type | (1% 1) (1) | *(1x) AVE | Avg.) {2X] {2X)
Cheniere L ag 43 0 2 148 | gg53 75 71
Francis L B 43 0 1 139 6240 B | B&
=~ L g5 45 o 1 145 | gaos 74 | &7
Rondo L a1 42 70 1 101 | 454 I
Raylay L | w3 | 4 10 3 | 66 | 2957 72 | 58
S— L 47 a4 o 3 77 | 3am | | 7 57
Templeton L 83 45 0 3 142 | B3 74 B8
wells L 83 44 o 2 145 | @543 74 67
Rufipogon L 93 35 20 1 122 | s5qo0q 75 52
RUD702085 L B4 43 0 1 149 | ggog 58 70
RUIO202195 L BE 45 0 2 177 | 79ss 75 70
Mol318016 L 89 45 0 3 162 | 7308 75 71
MoO302006 L BE a3 0 Z 172 7754 s | mn
Mo0327005 L BE 41 D 3 | 161 | 7229 s | 70 |
| Mo0256872 L 88 44 0 2 180 | ymas [ | 7 72 |
| MoD234639 L 30 44 o 3 128 | syss 75 67
Mo0237654 L 87 44 0 2 182 | 7288 75 70
Jazzman ALR | 90 44 0 1 122 | 5473 73 70
Jazzman 2 ALR | g5 3g 4 2 184 | gagp 2
IE5 ALR | 93 34 60 2 55 | 2477 73 57
Charleston
Gold ALR | =8 41 50 1 88 | 3psp 73 62
=t L BS 44 0 1 188 | pavg 74 B3 |
| CL142-AR L B8 50 20 3 158 | 7008 | | 77 | e |
£L151 L 8 | a2 10 | 2 45 | 6576 | | 75 | 7 |
Cl157 L g3 44 o 3 148 | ssgg | ] 7a | m I
CLI81-AR L 80 41 b 3 1 364 | 7360 | | 74 | e j
CL162 L 85 47 o 2 | 122 | =5 ] n | =& -
Caffey M 87 | a3 50 | 1 149 | 6706 | | 3 | 72 |
Juphter M_| 8 40 I 148 | Gbag % | 72 |
 Neplune M| 8 | &7 | a | 3 13 | 506 | | 75 | es |
RUOON2146 M 79 45 2 | 1 165 | 7433 | | 78 70 |
Mo0215035 M 84 41 10 | 1 | 180 | 8w | | 7 73 _f
i26: M| B4 2 [ 3 | 1 | 125 | sees | | s 72|

® Kernel Smut Rating (1-3, very Iittle to severe infestation)
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I 2010
. 2011
UM 2011 um
Center | MO Rice | Location Center | 2010-2011
Pivat Farm Ave Pivat MO Rice
Variety BU/A BU/A B/ BU/A | Farm BU/A
Cheniere 162 134 148 155 148
Francic 11% 159 i3t 137 167
Rex 127 1g2 144 | 145 in
fionda 124 77 101 | 135 124
Royiay 55 76 66 87 135
Taggart 45 108 77 g5 141
Tempieton 150 134 141 168 140
Wells 144 147 145 125 144
| Rufipagon 120 124 123
RUO7020ES 14 154 144
RUGZ02185 183 161 177 156 167
| Mad31B016 1 154 1ad 157 179
| Mo0302006 191 153 172 151 161
MoO327005 159 162 161
Mol250E72 190 130 1ol 177 148
Mol23a639 111 144 128
Mo0237654 177 146 162 158 158
Jazzman B2 156 122
lgrzman 2 158 120 144
JES 58 52 55
Charieston
GEold FiF) =] ot
1131 213 154 18R 173 165
CLi43-AR 173 142 158 175 155
CLisl 18E 104 146 172 130
1152 154 145 148
CL1EI-AR 173 155 164 161 162
CLi1sd 121 124 122
Caffey 164 134 149 |
Jupiter 173 15 148 | 173 149
Neptune 110 116 113 | 139 145
ALIODOZ146 1 144 165 200 157
Mol215035 198 161 180
| Ci261 156 5§ 126
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Opportunities of laponica type rice
in Southeast Missouri

Won K. Jung
University of Missouri
Delta Research Center

The average rice yield for past a decade has been reported 140 bushe| facre and 143
bushel/acre for long-grain and medium grain in the state of Missouri. The Missouri long-grain
rice yield was 4% and 6.5% less than the rice yield in Arkansas and California. Missouri bong-
grain rice yield has been a second lowest in the US. The Missouri medium-grain rice yield was
more than 20% lower than California medl*um-gra:ln rice yieid. Rice variety has been developed
to fit the local environments, such as temperature, precipitation, scil, water, solar radiation,
and 5o on due to the rice plant has been a very sensitive response of plant growth, disease,
yield and grain quality. Therefore, it is essential to develop the specific varieties to reach
maximum yield and quality under the specific local environment

The Southeast Missouri area has 60-65 “F of average annual termperature, which s
relatively higher than Arkansas area (L.e., over 65 *F) and Louisiana ares {i.e., over 70 °F).
However Sacramento valley area in California has similar temperature characterictics compare
to Southeast Missouri area. Mest of rice varieties grown in Migsouri are Indica type and have
been developed in Loutsiana and Arkansas area. These rice varieties mavbe nead to be mare
optimized 1o the Southeast Missouri area for better yield and quality. It's besn 3 poterntial
fimiting Tactor for increasing rice yield in the Southeast Missouri,

Indica type of rice has been identified varieties have beer acdlimatized in the
subtropical area fe.g., India, Thailand, Bangladesh, South China, Philippine etc.), Japonica type
of nice varieties have been acclimatized In the temperature ares (&g, lapan, Korea, North
China). Generally, Japonica type of rice yield has been higher than indica type of rice. in the LS,
Indica type of rice has been predominantly distributed in the Southem states and Japonica type
of rice has been predominantly distributed in California. We assume that Japonica type of rice
vanety 15 more appropnate in the temperate zone such as California. Therefare, introduding
premium guality Japonica type varieties in the Southeast Missour area have a great potential
not only to increase grain yield but also to improve grain quality. It also can be used to breed
premium quality rice variety to fit the local environment



Many Asians consume large amounts of medium-grain rice as thajr primary staple food.
Even the average Asian American consumes 70-100 Ibs per year of medium-grain table rice.
Graduaily, demand around the world for high guality medium-grain rice has increased due to
greater interests in heatthy diste, food safety and taste preferences. Because of taste
preference by consumers, the price of high quality Japanica type miedium-grain rice in the
grocery store is more than double that of indica type. Currently, California produces most of the
U5 domestic japonica type medium-grain rice. Increased total medium-grain rice production
might be expected to decraase market prices, but a shift in region of production and effects of
increased taste preference for Japonica type could allow increased production while
maintaining the price benefits of these types.

Taste preference of medium-grain rice is related to factors inciuding peneatic
characteristics, crop and soil management technigues and post-harvest treatments finked to
cooking processes. Quality japonica type medium-grain rice has less than 7% protein in the
grain and the starch has less than 20% amylose content. Genstics of the variety is the major
factor controlling grain guality. Recent consumer rice taste preference test indicate that “taste”
accounted for 73% of the preference and price accounted for only 16%. Production of high
quality medium-grain rice may appeals to domestic and abroad market,

In 2011, we evaluated possibiiity of cultivating Korsan laponics ty¥pe rice varieties in
Missouri. Twenty three Korean Japonica type rice varieties were tested in greenhouse and fiald,
Rice were transplanted and managed under the flooded fisld. Due to the small amount
germplasm seed avaitable to start research, vield data does not represent direct comparison 1o
conventional vareties. Table 1 showed that the prefiminary data of Korean laponica type
premium guality grown in Missouri. From the first year's experiment, No significant disease,
insect and lodging were observed from the greenhouse and field study in 2011. Thess are all
premium guality variety and have a preat potential to breed high guality medium-grain rice
variety fit in the Southeast Missouri,

2R



Table 1. Preliminary characteristics of Korean Japonica type rice varisties Erown in Missour.

Cayst
WEIO [ cutm | Plant _ Panicle | Spikelet | Mature

_ S0% X Panicle Yield
Variety i Length | height Number length | number | rate

2 € inch inch inch | /Panicle 5 Ibsfacre

Dongjin 117 303 387 139 B3 116 19 £1a0
Cidag 115 29.3 37.6 14.7 E= 115 76 3310
' Itpum 119 25.5 34.5 13.1 81 177 29 2573
Jinmi 115 Z8.1 == 14.1 8.1 130 79 4137
Chuchung 117 26.4 34.1 14.4 T Oy g3 2744
Hwasung 115 28.2 37.0 14.7 7.8 110 a3 3830
| Hwayoung 115 | 27.7 356 | 132 7.9 126 | 63 4061

* Transplanting
** No lodging, disease and insect infiuences were observed in the field trial,
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Using Nitrogen Stabilizers to Promote Rice Yield

Michae! T. Aide and Donn Beighley
Department of Agriculture  Southeast MO State University

January 2012
ABSTRACT

This field trial evaluated Urea and Superd), comparing the influence of nitrogen
stabilizers impregnated in the Superl product. The goal was to observe if the nitrogen
stabilizers limited ammaonia volatilization and the conversion of ammonium to nitrate during
delayed flood regimes. Within the Urea and superll treatments, rice vields were shightly
reduced because of the defayed flood regimes; however, the rice vields were not influenced
within a delayed fiood regime because of nitrogen stabillzers. Urea and Superl! both Increase
rice yields relative to the untreated check,

Goal
To determine if nitrogen stabilizers permit greater nitrogen recovery by rice at a delayed
flood timing regimes of 24 hours, five days and ten days.

Introduction
Nitrogen is a key element in plant nutrition and is vital to the growth and development
of rice (Oryzo sative L), Rice root systems are able 1o uptake nitrogen primarily in two forms:
(1) ammonium {NH,"} and {2] nitrate (NO:). Rice, baing an aguatic plant, shows 2 preference
for ammonium uptake.

The idealized Nitropen Cvele for Rice

,Surrnrp:ucl.un-r| ‘
i

: +
]
I Ammonkem (MH,*) | { Nitrate MO, ————=  Densrfication

T | .

Ferilizer

Figure 1. The idealized nitrogen cycle for rice.
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Nitrogen mineralization is 2 general term indicating the microblal decomposition of soil
organic matter and the subsegquent production of ammonium, Nitrification i a nitrogen
pathway involving the microbial-mediated conversion of ammonium (NH,") to nitrate (NG ).
The entire nitrification process may be completed within three days if the soil moisture is near
60% of field capacity and the soil temperature approaches 30°C (869F).

Denitrification ix the anaerobic, microbial reduction of nitrate 1o My, NO ar N-D, which
happens mostly during periods of extreme soil wetness. Denitrification is vsually presumed to
pccur in warm, anaerobic (suboxic to anoxic) soil conditions; however, suboxic to anoxic zones
may well exist within otherwise oxic soll conditions, especially in heaw-testured soils. Thus,
partial water saturation of fine-textured soils may be & source of nitrogen Joss. Denitrification is
inhibited at soil temperatures greater than 60°C and at or below £°C.

Urea Hydrolysis and Urease Enzymes

Urea undergoes soil hydrolysis to produce carbon dioxide and ammonia {Fig. 2).

urease
HEH-ED-HH g — EDI"'EHHE
HED

NHgyt ——» HY+NH 4

Figure 2. Urea hydrolysis and ammonium as a weak acid.

Urease is @ senes of naturally-occurring, extracellular enzymes produced by fungi,
bacteria and actinomycetes that catalyze urea hydrolysis. The soil concentration of urease is
not ready measurable; however, the urease activity 15 @ measurable sofl quantity. Soils having
greater amounts of soil organic matter and/or litter-residues are likely to posesss Ereater
urease activity. The optimum soil temperzsture for urease acthvity is 372C (992F |- however,
urease activity may be measured as Jow as 22C (Havlin et al., 2005),

Norman et al. (2003) mvestigated ammonia volatilization rates on dry-seed, delayed-
flood rice In Arkansas, noting that urea-NBPT reduced ammania volatilization rates (2 to 10%],
when compared with urea {17-24%), The corresponding reductions in ammaonia volatilization
correlated with higher rice vields. Griggs et al, (2007) observed ammonia volatilization and
nitrogen uptake patterns for conventional and conservation tilled dry-seeded, delayed-fiood
rice systemns in Arkansas. They observed that tillage practices had only a miner infiyence on
ammonia volatilization and that the time interval between urea application and the imposition
of fiood was critical to minimizing ammonia volatilization.

i



Experimental Design

A field design having 2 randomized and replicated biock design with (1) nitrogen
fertilizer types (control, Urea, Superl) as the main treatment and (2] tim ing of the delayed-
finod (less than 24 hours, five days and 10 days) as the secandary treatment. The main
treatment consisted of 150 Ibs N per acre equivalent provided as: (i) Urea, {ii} Superl, and (i)
untreated check (No nitrogen). Nitrogen was applied at the five-leaf stage to simulate the dry-
seeded, delayed-flood rice culture system, superl) (46-0-0] is an efficient nitrogen fertilizer
having the urease inhibitor N-{n-butyl} thiophosphoric triamide, plus dicyandiamide to limit the
conversion of ammonium to nitrate.

The rice variety "Wells’ was planted. Separate loves constructions permitted
independent water fiooding for the 24 hour, 5 day and 10 day delayed-fiood program. Tessue
testing (N, P, K, Ca, Mg, 5, Na, Al, Fe, Mn, Zn, B, and Cu} and plant biormass accumulation were
used to assess nutrient uptake patterns at pre-internodal elongation. Total blomass and panicle
weight sampling involved randomiy selecting 10 plants from sach replicate, followed by drying
at 702C for two days and welghing. Soil samples wers collected at planting. Harvest was by plot
combine.

Results and Discussion

Mid-sez2son Nutrient Concentratians in Bice Tissue
Prior to internode elongation, rice plant tissue sampling was analyzed for N, P, K, Ca,
Mg, 5, Na, Fe, Mn, B, Cu and Zn. Rice plant tissue N concentrations Were appropriate for rice
culture and were statistically equivalent for the Urea, and Superl treatments, regardiess of the
flood delay regime (Table 1 and Figure 3), The untreated check {no nitrogen treatments) was N
deficient regardiess of the flood delay regime.

Phosphorus (P) rice plant tizsue concentrations were appropriate for the commercial
culture of rice; however, the potassium (K] rice plant tistue concentrations were slighthy
deficient to moderately deficient for the commercial culture of rice. No statistical P and K rice
tissue concentration differences were observed bacause of N source with or without nitrogen
stabilizers [Urea, Superl, untreated check). Additionally, the flood delay program did not show
any statistical differences in the plant tissue P and K concentrations. The rice plant tissue
concentrations for Ca, Mg, §, Na, Fe, Mn, B, Cu and Zn wers appropriate for the commercial
eufture of rice and no appreciable differences invplving the untreated theck, the nitrogen
sources or the flood delay program were evident {Tabies 1 and 2).



Talie 1. Primary Bnc sacondary fios issue concenirahons prior & infemade longation

Fiood Detay (Davs!  Nieatment W P K Mo Ca g

Percert Percet Parent Peman Percent  Perenl
10 coriol &6 D248 235 .18 043 ofa
10 Tij.) 457 ] 177 027 038 i35
10 guperlf LR b 22 023 04 23
§ Lrea 4 g 033 1.88 0.2 (.4 i
g sUperl) 34 03 23 0.2 042 i)
i e 457 035 251 0.24 [az 0.2
[ suipirl 4 55 034 248 0.25 034 0%

Table 2. Micronummient nce fissue concanirations prior to imMemods edongation
moky MRl mgdke mghg mgicg

Fiood Delay (Daysl N freatment Fe Mn B Cu Zn
10 control B4 742 5 T 2%
10 (L= 103 &30 ) B 3
10 super] 2 T 7 8 ¢
§ urea B2 583 5 T 3
5 supart a7 ™ & T 29
o urea 8 T 1B 10 38
0 superl g3 B2 B 7 U




- 24hours  Sdays 10 days

Nitrogen (%)

Figure 3. Rice plant tissue nitrogen cancentrations just prior 1o internode elongaticn
(July-2011),
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Figure &, Rice plant tissue phosphorus Concentrations just pror to internode elongation
[July=2011).
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Figure 5. Rice plant tissue potassium concentrations just prior to internode elongation
(July-2011},



Soil nitrate and ammaonium concentrations on the day of flood.

Soil ammonium and nitrate concentrations just prior to flood were atsessed for the 5
and 10 day fiood regimes. The ammonium concentration for the untreated check was smaller
and the nitrate concentration for the untreated check was greater than for experimental units
receiving nitrogen. The ammonium concentration, where Ures was applied, was greater for the
10 day ficod delay than the five day fiood delay, whereas the nitrate concentrations Were
approximately equivalent regardiess of the fload defay regime. The ammonium concentratian,
where Superl was applied, was smaller for the 10 day flood delay than the five day fload delay,
whereas the nitrate concentrations were greater for the 10 day fiood delay regime. Soil pH was
slightly acidic to nautral.

Table 3. Ammonium and nifrate concentrations priar to fiood

Fiood Delay (Days) N Treatment pH NO3-N NH4-N
mgfg malkg
10 Control 5.3 V4.4 122
5 Lrea B.6 538 322
10 Lirea 66 54 1 623
a Superl) G.8 2B.3 316
10 auperl 6.6 726 18

Paddy water nitrate and ammonium concentrations one wesk fiood.

Paddy water concentrations on the day of flood were assecsed for the five and ten day
flood regimes. Water pH was slightly alkaline (Tabie 4], Ammonium concentration: increasag
shightly because of fiood delay, whereas nitrate concentrations were consistently small and did
not show any evidence of being influenced by the fiood delay regime.

Table 4 Water concentrations 1 wask after fload

time defay NH4-N NO3-N oH
mg/kg me/kg

{ (1 1.3 1.6

5 0.2 1.0 1.7

10 0.3 1.0 7.8
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Yieid Components

At harvest, plant height was assessed to infer overall plant vigor. Nitrogan appiication,
regardless of the nitrogen source, produced appreciably taller rice plants (ehata not shown).
Within treatments, N sources and the presence of nitrogen stabilizers did not statistically
influence plant height. The flood delay regime furthermore did not statistically influence plant

height.

Panicle weight is primarily determined by the number of sead per panicle and seed
weight. Panicle weights were generally smaller for the five day flood delay than the rero or ten
day flood delay, a feature attributed to reduced seed development in the panicies of the five
day flood delay (Figures 6,7 and B). High temperatures at anthesis resulted in the reduced
panicie weight.

For the zero day delay flood regime, panicles from the Urea treated plots were larger
(heawvier) than those from the Superl treated plots. The five and ten day delay flood regimes
did not exhibit panicle weight differences attributed to the presence of nitrogen or nitrogen
source (M stabilizers),
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Figure &. Panicie weight for the zero day fiood delay regime. The center lins in the box
represents the mean, whereas the top and bottom of the box represents the 958 confidence
intarval.
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Figure 7. Panicle weight for the five day fiood delay regime. The centar fine in the box
represents the mean, whereas the top and bottom of the box represents the 95% confidence
ntervai, -
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Figure B. Panicle weight for the ten day flood delay regime. The center line in the box
represents the mean, whereas the top and bottom of the box represents the 95% confidence
interval.

Days to 50% heading wers 57 10 93 days for Ures, 89 tp 83 days for Superl and B2 days

for the untreated check. The time difierences aliowed the five day flood delay regime to
experience high temperatures (Figure 9), thus inhibiting pollen viability and sead set. .
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Figure 9. Maximum, average and minimum temperatures during the rice Erowing season
(2011).

Owerall harvest yields were typical for the Mid-South region. For each flood delay regime, yields
were significantly greater where nitrogen was applied than for the untreated check (Figures 10,
11, 12|. For the zero, five and ten day fiood delay regimes, Urea and superl were equivalent in
promoting yield. The zero delay flood regime had higher yields than the five or ten day flood
delay regimes, with the yields of the five and ten day fiood delay regimes being equivalont.
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Figure 10. Rice yields for the zere day fiood delay regime. The center line in the box represents
the mean, whereas the top and bottom of the box represents the o5% confidence interval
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Figure 11. Rice yields for the five day fiood delay regime. The center line in the hox represents
the mean, whereas the top and bottom of the box represents the 95% confidence interval,
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Figure 12, Rice vields for the ten day flood delay regime. The center line in the hax represents
the mean, whereas the top and bottom of the box represents the 95% confidence interval,
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summary and Dbservations/Conclusions

Nitrogen stabilizers function to limit the conversion of Urea to ammaonia (ammonium),
Ammonia is & gas at room temperature and pressure, thus the possibility of gaseaus loss of N
exists. Slowing the conversion of urea to ammonia allows a greater likelihood that the nitrogen
will remain in the Urea form until the flood water is in place, limiting the gaseous loss of

ST .

In oxic soil envirsnments (not flooded), ammonia will convert to nitrate via the
nitrification process. Nitrification inhibitors reduce the conversion of ammonium to nitrate,
limiting denitrification once finod waters are in place. Thus, nitrogen stabilizers that limit both
(1) the conversion of Urea to ammonium and fii) the conversion of ammonium 1o nitrate act to
limit the loss of nitrogen, espedally if fiood waters are not immediately applied after Urea
application (lHustration 1.

Miseraltzation af Sail
Crganic Matesr | (1) Huimug Farmation mingr) |
dmmonial Ammomium mmwliﬂﬂﬂfhmﬂm
{3) Piant uptake {minoe) |
Denitrficatan immor to major} | m g (1] Prast aptake fminar
| s SR {2} Leaching fminos)

L

Hustration 1. idealized rice nitrogen cycie pre-flood to 1 wesk post flood,

In this study, a five and ten day flood delay was tmposed to compare the effects of Ures
and Superl relative to a zero fiood delay regime. The yields of Ureg and super() wars
equivalent within a given delay fiood regime; however vields were lower in the delayed flond
regimes relative to immediate flooding after fertilization. Thus, Urea with nitrogen stabilizers
did not influence rice yields relative to urea without nitrogen stabilizers. Raingall during the
flood delay intervals may be reduced the likelihood of ammaonia voiatilization,
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