
zoro Annual Reports

For Rice Research

Submitted to the
Arkansas Rice Researeh and

Promotion Board
March ro-11, zolo

Division of Agriculture
University of Arkansas



Page
# Tltle/P.1.

2010 End of Year Annual RePorts
Submlfted to the Arkansas Rice Research and Promotlon Board

I. GRAND PRAIRIE ECOSYSTEM

I Helping Arkansas Rice Farmers Exploit Market Opportunities by lmproved Use of Soybean,
Wheat and Corn in Rice Rotations

M.M. Anders
2 Agronomic Production lssues in Rice

C.E. Wilson
6 Continuation of the DD50 Program to Include Seeding Date Affect on Grain Yield and

Development of New Cultivars
C.E, Wilson

{0 Tools and Strategies for Management of Rice Insect PeEts
J.L. Bernhardt

12 $eed Treatment Insecticides for Grape Colaspis, Rice Water Weevil, etc.
G. Lorenz

l8 Studies on Panicle Rice Mite
R. Sayler

20 Integrated Rice Disease Management for Arkansas
R.D. Cartwright

22 Managing Seedling Disease Problems on Rice Through Cold-Tolerant Cultivars with Seedling
Disease Resistance

C.S. Rofhrocft
26 A Team Approach to lmproved Weed Management in Rice

R.C. $cotf
28 Quantifying the Effect of Rice Harvest Location on Rice Quality

J.F. Meullenet
30 Quantifying the Effect of Rice Harvest Moisture Content on Milling and Functional Quality

T. Siebenmorgen
32 lnfluence of $oils, Crop Residues and Nitrogen Fertilizer on Rice Production in Arkansas

R.J. Norman
36 Potassium Fertilization of Rice

N.A. S/afon
Economics of Use of lmproved Resistant Varieties

L.Nalley
Economic Analysis of Ar-kansas Rice Farms

E.Wailes, B. Watkins

II. WHITE BIVER ECOSYSTEM

Agronomic Production lssues in Rice
C.E. Wilson

Continuation of the DD50 Program to Include Seeding Date Affect on Grain Yield and
Development of New Cultivars

C.E. Wilson
Tools and $trategies for Management of Rice Insect Pests

J.L. Bernhardt
Studies on Panicle Rice Mite
R. Say/er

Integrated Rice Disease Management for Arkansas
R.D. Cartwright

ffi

42

46

50

54

s6

58



2010 End of Year Annual RePorte
Submlfted to the Arkansas Rice Research and Promotion Board

Page
#
60

Title/F.1.

68

70

74

78

80

Managing Seedling Disease Problems on Rice Through Gold-Tolerant Gultivars with Seedling
Disease Resistance

C.S. Rofhrock.
64 A Team Approach to lmproved Weed Management in RiQe

R.C, Scott
86 Quantifying the Effect of Rice Harvest Location on Rice Quality

J.F, Meullenet
Quantifying the Effect of Rice Harvest Moisture Content gn Milling and Functional Quality

T. $iebenmorgen
Influence of Soils, Crop Residues snd Nitrogen Fertilizeron Rice Production in Arkansas

R.J. Norman
PotasEium Fertilization of Rice

N.A. Slaton
Economics of Use of lmproved Resistant Varieties

L.Nalley
Economic Analysis of Arkansas Rice Farms

E.Wailes, B. Watkins

III. DELTA ECOSY$TEM$

Agronomic Production lssues in Rice
C.E. Wilson

Continuation of the DD50 Program to lnclude Seeding Date Affect on Grain Yield and
Development of New Cultivars

C.E. Wilson
Tools and Strategies for Management of Rice lnsect Peets

J.L. Bernhardt
Seed Treatment lnsecticides for Grape Colaspis, Rice Water Weevil, etc.

G. Lorenz
Studies on Panicle Rice Mite
R. $ayler

IntEgrated Rice Disease Management for Arkansas
R.D. Carturtght

104 Managing Seedling Disease Problems on Rice Through Cold-Tolerant Cultivars with Seedling
Disease Resistance

C.S. Rofhruck
108 A Team Approach to lmproved Weed Management in Rice

R.C. Scott
110 Quantifying the Effect of Rice Harvest Location on Rice Quality

J.F. Meullenet
112 Quantifying the Effect of Rice Harvest Moisture Content on Milling and Functional Quality

T. Siebenmorgen
114 lnfluence of Soils, Crop Residues and Nitrogen Fertilizer on Rice Production in Arkansas

R.J. Norman
Economics of Use of lmproved Resistant Varieties

L.Nalley
Econornic Analysis of Arkansas Rice Farms

E.Wailes, B. Wathins 
ii

u

88

92

94

100

102

1 1 8

120



Pags
# Title/F.1.

20{0 End ofYearAnnual Reports
$ubmitted to the Arkansas Rlce Research and Promotlon Board

Propoeal
Number

I. BREEDING AND PHY$IOLOGY

124 Race ldentification, Genetic Characterization, and Screening
for Resistanpe

J.Q. ConelL F.N. Lee
128 Examination of Resistance Stability to Rice Blast Disease orioroGgoraT)

J.C. Conel4 F.N. Lee, Y. Jia
130 Rice Breeding and Genetics (prioro4-soi46)

J.W. Gibbons
132 Rice Breeding and Genetics - Technical $upport (prior0,r-3{r13r)

J.W. Gibbon$, K"A. Moldenhauer
{34 Discovery, Definition and Utilization of Resistance Genes for

Arkansas Rice Disease Gontrol Frior04-30134)
F.N. Lee, R.D. Cartwight, J.C. Correll

138 Breeding and Evaluation for lmproved Rice Varieties Grioro4-s132)
K.A. Moldenhauer

140 Quality Analysis for Rice Breeding and Genetics
K.A. Moldenhauer, J.W. Gibbons, C. Deren

142 Arkansas Rice Performance Trials
G. Wilson, R. Cartwright, R. Norman, et.al.

II. VERIFICATION

14 RicE Research Verification Program bdor0+3013s)
G.E. Wileon

III. ENVIRONMENT

{48 Environmental lmplications of Pesticides in Rice Productiott (pdor0+s0r46)
J.D. Mattice, B.W. Skulman

07-31786

07-31915

07-3178?

07-31783

07,31785

07-31784

06-31307

09-Pending

07-31790

07-31794





Arkansas Rice Research and Promotion Board
Yearly report,2009

Title: Helping Arkansas rice farmers exploit market opportunities by improved use of soybean,
wheat, and corn in rice rotations

Researchers: M.M. Anders, K. B. Watkins, J. Gibbons, K.A. Moldenhauer, R.D. Cartwright, B.
Scott, K. Brye

Continuous rains and cold temperatures resulted in slower rice development, increased disease
problems and later harvest. TiceTec XL723 develpped faster than Wells but appeared not to be
able to compensate for the low plant populations in some of the plots (grain drill shifted and
planted less than target amount of seed). There wfls a significant false smut problem in many of
the plots. At harvest grain samples were collected from all plots and will be evaluated by Dr.
Steven Brooks USDA/ARS for false smut severity. This is the fourth year these samples have
been collected and evaluated. All plots were harvested between September 3 and 9 with XL723
harvested first and Wells at the later date. Orain moisture samples and milling samples were
collected from each plot. Milling evaluations will be done by Producers Rice Mill and at the
station. Grain yields were not exceptionally high with the continuous rice rotation averaging 153
brr/a.over tillage, fertility, and variety treatment combinations. The rice-soybean and rice-corn
rotations had rice yields of 183 and I77 bu/a, respectively. These differences are the same as in
the past. There was an average reduction of 14 bu/a in the no-till plots when compared to the
conventional-till plots. This was not the case in the past few years and is attributed to the cool,
wet summer which was not ideal for no-till plots. Increasing fertility resulted in a l1 bu/a yield
increase over all plots but was most evident in the no-till, continuous rice plots (Figure l). In the
past there has not been a significant increase in grain yields with increasing fertility levels. These
data suggest that there would be an expected increase in grain yields if no-till management were
used. The reasons for this are not clear and we will need to see if this trend continues or was part
of the cold-wet year. RiceTecXLTZS yielded 28 bu/a better than Wells when averaged across all
plots. This difference was larger than in previous years and not expected given differences in
plant stands.

Plant growth in the plots sown after wheat (Jture 25, 2009) was slow because of the cool,
wet weather. We observed excellent seedling vigor and growth in RU0701124 compared to
Spring. RU070l124 has matured about 5 days earlier than Spring making it one of the fastest
varieties we have tested. It remained light green in color throughout the season and is a heavy
tillering variety. At the time of this report the flood has been removed from all plots and they
will be harvested once rains stop and the plots dry sufficiently well to enter. Grain yields from
these plantings were low with the rice-wheat grain yield 99 bu/a and the rice (wheat)-soybean
(wheat) yielding I 16 bu/a. No-till plots averaged 96 brr/a while the conventional-till averaged
I 19 br"r/a. There was no gain in grain yield with increasing fertility levels. These results are
attributed to the exffemely cold conditions later in the year. Plant growth slowed significantly
with both varieties and they were harvested later than was expected.

A series of extension publications related to no-tillage management of a rice-soybean
rotation have been drafted and are under review. They are: 1) Managing a no-tillage rice-soybean



rotation, and (2) Soil and water resource enhancement from a no-tillage rice-soybean rotation.
One extension fact sheet titled "Economic Benefits of No-Till in a Rice-Soybean Rotationoo has
been completed and is available in hard copy or one the internet from the Extension Office. A
extension fact sheet on cultural control of false smut has been drafted using data from the long-
term study and is scheduled to be available in 2010.

Jill Motschenbacher recently joined as a PhD student has collected a series of soil
samples for bulk density, aggregate concentratiou and carbon and nitrogen content. The bulk
density samples have been analyzed and a paper has been submitted. Jill is also completing CO2
measurements in conventional-and no+illage plots. In total, these data will be used to obtain a
carbon budget for the various rotations in this study. She has completed one publication on the
bulk density changes in the long-term study that indicates a slight, but not significant, increase in
soil bulk density at the soil surface in the no-till plots. This increase is not sufficient to impede
plant germination and development.

Figure l: Rice grain yield for no-till and conventional-till treatments at high and low fertility
levels. Data are pooled for rotation and variety.
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Agronomic Production Practices in Arkansas

C.E. Wilson, Jr., R.D. Cartwright, R.J. Norman, K.A.K. Moldenhauer, and J. Gibbons
Grand Frairie

Variety selection is one of the most important management decisions made each year by

rice producers. This choice is generally based upon past experience, seed availability, agronomic

traits and variety yield potential. When choosing a rice variety, grain and milling yields,

lodging, rnaturity, disease susceptibility, seeding date, field characteristics, the potential for
quality reductions due to pecky rice, and market *trategy should all be considered. Variety
performance data included in this publication are from the Arkansas Rice Performance Trials
(ARPT), disease observation plots in grower fields, and from seeding date studies conducted

during 2007-2009.

l .
2.
3 .
4.

Rohwer, Arkansas (Perry clay)
stuttgart, Arkansas (Dewitt silt loam)
Moery Fantrr, Lonoke County (DeWitt silt loam)
Keiser, Arkansas (Sharkey clay)
Pine Tree Branch Experiment Station (Calloway silt loam)

Figure l. Locations (1 - 5) of the Arkansas Riee Performflnce Trials and Rice Ilisease
Monitoring Sites (shaded) conducted in 2009.

Each year replicated variety trials are established in numerous grower fields to monitor rice
variety reaction to diseases. The counties where the 2009 Rice Disease Monitoring Plots
(ARDMP) were located are shaded in Fig. l. Yield information from these trials provides
additional valuable information on how varieties and advanc'ed experimental lines perform
across the state when subjected to different environments and management practices. Variety
disease reaction data from these trials are used to help establish disease susceptibility ratings. A
Clearfield-only version is also conducted at a few locations to enable monitoring the impact of
Newpath herbicides on the Clearfield varieties. In general, information from these trials on
variety yield potential supports data from the ARPT. Rice Tec CL XL 745, CLX.L 129, and XL
723 werc the highest yielding cultivars across all locations. Similar to the ARPT, the top
yielding conventional varieties in the ARDMP rvere Wells, Jupiter, and Taggart. Yield
variability among the various locations repre$ents different environments, but also susceptibility
to various diseases present at specific locations. Rice blast disease was present in Randolph,
White, and Woodruff counties. Straighthead was severe in Phillips County and was also



observed in Jackson County. Growers are encoufaged to seed newly released varieties on a
small acreage to evaluate performance under their specific management practices, soils and
environment, Growers are also encouraged to seed rice acreage in several varieties to reduce the
risk of disease epidemics and environmental effeets. Varieties that have been tested under
Arkansas growing conditions will reduce potential risks associated with crop failure. Additional
information on specif,rc varieties not listed in this publication is available upon request. Contact
yotu local county Extension agent for more information.
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TITLE: Continuation of the DD50 Program to Include Seeding Date Affect oon Grain
Yietd and Development of New Cultivars

PRINCIPAL INVESTIGATOR: C,E, lVilson, Jr., RREC

COOPERATORS: R.J. Normfln, fr., KA,K. Moldenhauer, and J.
Gibbons

ECOLOGICAL ZONE: Grand Prairie

INTRODUCTION

The DD50 computer program has been one of the most successful programs developed
by the University of Arkansas Division of Agriculture. Approximately 50% of Arkansas rice
farmers utilize this program as a production management tool and other rice-producing states
have developed similar programs based on this model. The program utilizes cultivar-specific
data to predict plant development based on the accumulation of DD50 thermal units from the
date of seedling emergence. These data are acquired from annual studies of promising
experimental lines and all newly released conventional and hybrid rice cultivars. Each new
cultivar remains in the study for a minimum of three years. When a new cultivar is released, the
data from these studies are used to provide threshold DD50 thermal units in the DD50 computer
program to enable predictions of dates when plant development stages will occur and dates when
specific management practices should be perforrned. Therefore, the objectives of this study are
to develop a database for promising new rice cultivars, to verify the database for existing
cultivars, and to asse$s the effect of seeding date on DD50 thermal unit accumulations. In
addition to these objectives, the influence of seeding date on a cultivar's grain and milling yield
performance was considered to determine optimal seeding date for new cultivars.

Materials and Methods

The study was conducted during 2007,2008, and 2009 at the University of Arkansas Rice
Research and Extension Center (RREC) near Stuttgart, Arkansas, on a DeWitt silt loam soil.
Twenty cultivars were drill-seeded at a rate of 40 seeds/ff in nine-row (7-il. spacing) wide plots,
15 ft in length, except the Rioe Tec hybrids which were sown at 16 seeds/ft'according to
RiceTec hybrid seeding recommendations. The targeted seeding dates were late March, mid-
April, mid-May, and mid-June. The normal cultrual practices for dry-seeded delayed flood rice
were followed. All plots received 120Ib N/acre as a single preflood application of urea at the 4-
to 5Jeaf growth stage. The permanent flood was applied and maintained until the rice reached
matwity. Data collected included: maximum and minimum daily temperatures, seedling
emergence, and the number of days and DD50 thermal units required to reach 0.5-inch internode
elongation, 50% heading, and matwity. At maturity,12 ft of the center four rows of each plot
was harvested, the moisture content and weight of the grain were determined and a subsample of
harvested grain removed for milling purpo$es. Grain yields were adjusted to 12% moisture and
reported on a bushels per acre basis. The dried rice was milled to obtain percent total white rice
and percent head rice. Each seeding date was arranged as a randomized complete block with

6



tlree replications. Statistical analyses were conducted with SAS and mean separations were
conducted based upon Fisher's protected LSD (e = 0.05) where appropriate.

Results and Discussion

Seeding date studies are valuable to assist grower$ with planting decisions, particularly when the
weather is unfavorable for seeding in the optimum window. Among the cultivars evaluated each
of the three years, the hybrids Rice Tec CL XL 729 and CL XL 745 are among the highest
yielding cultivars. Among the non-hybrid Clearfield cultivars, CL I5l has exhibited excellent
yield potential. Arize QM1003 has demonstrated excellent yield potential as a new hybrid
introduced by Bayer Cropscience. New conventional cultivars that have good yield potential
include Taggart and RoyJ.

Cultivars differ in their response to Iate seeding. The most consistent cultivars across seeding
dates include Rice Tec CL NL 729, CL XL 745, and Wells. These cultivars tend to provide the
best overall yield potential when seeded in June.

urIn 2407Tahle l. Influrrnce of seedins date on srain srtin yields of selected cultivars during 2ll07.

Cultivar
Grain Yields

S-Anr-2007 23-Apr-2007 2l-Mav-2007 l3-Jun-2007 Average

Bowman t54 161 128 85 t32
cl. l6l l 5 l 170 136 75 133

CLITIAR 163 150 1 3 1 9 l 134
Cvbonnet t7l 164 180 69 146
Francis t74 196 l 6 l l l 0 160
Juniter t75 189 t92 l l 6 168
Pirosue 130 133 t67 127 139
Presidio t39 t26 149 79 123

RTCLXL729 230 207 200 193
RTCLXP745 153 ) 1 7 194 J I t79

RTXL723 231 ?06 205 t7 190
Temnleton t77 1 5 5 153 7r ts2

Sprine 140 1 5 5 86 50 108
Trenasse 169 185 144 t02 150

Wells 174 184 188 tt7 166
LSD 3 l z7 30 28
c.v. 10.3 8.9 r0.8 t  5 .8



Table 2. Influence of seedins date on of selected cultivars d 2008.

Cultivar
Grain Yields

26-Mar-2008 17-Apr-2008 l9-Mav-2008 l2-Jun-2008 Average

Arize1003 232.1 174.8 I  53 .5 138.4 74.7
Bowman 210.8 t75.4 t47.3 123.s 64.3
Catahoula 1 8 1 . 5 r 86.4 89.4 127.4 46.1
Cheniere 195.7 174.8 33.2 1  3 8 . 1 60.4
CLl3 I 186.8 168.9 41.1 142-5 60.0
cl. l5l 2t5.2 t76.3 18.7 143.6 63.4
CLI6 I 164.0 155.6 57.4 9 1 . 8 42.?

CLITIAR 190.6 140.5 15.5 09.1 38.9
CLXL729 225.6 186.5 82.0 80.2 93,6
cLxL745 207.5 ?t?.9 69.6 73.2 90.8

JES 193.8 162.5 26.9 12.8 49.0
Jupiter 223.8 199.3 6 1 . 5 54.1 84.1

Neptune 194.3 206.5 79.6 6 l . 5 85.4
RovJ 213.7 183.0 55.4 31.2 70.8

Taqgafi 189.7 147.7 53.8 40.4 s7.9
Temoleton 207.2 174;l 5r.7 26.7 65.1
Trenasse 178.7 158.7 50.2 17.5 5 l  .3

Wells 185.3 189.8 71.6 28. r 68.7
LSD ?4.5 ? ? ? 29.6 14,3
c.v. 7.4 10.7 12.0 6.2

Tahle 3. Influence of seedins date on ields of selected cultivars durins 2009.

Cultivar
Grain Yields

30-Mar-2009 l6-Apr-2009 l9-Mav-2009 l6Jun-2009 Averase

Arizel003 222 228 93 1 3 8 96
Bowman 209 174 45 75 5 l
Catahoula 176 165 48 97 46

c l , l l t 204 185 47 r l l 62
CLI3 I t75 l 8 l 60 144 65

CLI42AR 184 176 49 103 53
cl l5 t 231 t92 67 t?4 78

CLITIAR 182 l 6 l 54 n7 53
CLISIAR 198 195 t) 126 67
JazzMatr 202 1 8 5 27 98 53

JES 209 177 88 l l 5 72
Neotune 210 2t6 t ) 109 78

RTCLXL729 273 246 83 r46 212
RTCLXL745 240 216 62 121 185
RTXL723 263 2t2 201 149 206

RoyJ t79 184 183 97 l 6 l
Taesart 230 195 165 95 t7l

Temuleton 232 l 9 l 167 l l 9 177
Wells 2t5 t92 t 9 l 1 3 5 183
LSD 30.9 24.2 29.6 14.3
c.v. 8.9 7.6 12.0 6.2





RICE RESEARCH AND PROMOTION BOARI)

TITLE: Tools and Strategies for Management of Rice Insect Pests
PRODUCTION SYSTEMT Grand Prairie
INVESTIGATOR: John Bemhardt, Rice Entomologist, RREC, Stuttgart

Objectives and Annual Reportl
1. Determine the impact of flood depth on infestation and injury by rice water weevils. Plots were
established that had a shallow flood (?") for 3 or 4 weeks immediately after permanent flood and
followed by a 4" flood; and controls of deep flood (4") and shallow flood (2") for the full season.
Two sets of plots were established with one set uf,treated and a second set treated with a preflood
application of lambda cyhalothrin (KarateZ). Plots with a 2" flood for 3 and 4 weeks had a 38%
reduction in weevils when compared to the deep flood treatment. There were no significant
differences between yields for any plots, but the plots with shallow flood had 7 to 9 bushels more
than the deep flood. Plots heated with insecticide had 12 to t4 more bushels than the untreated
plots regardless of flood depth.

2. Determine the impact of tiltage practices on rice insect infestation and damage, especiallythe rice
water weevil. I was unable to establish plots because of excessive rainfall that would have caused
planting too late in the season.

3. Evaluate the impact of 'a new rice pest', the sugarcane borer. Results - no sugaxcane borer larvae
were found in rice fields in Arkansas and Desha counties. The survey of late planted fields was
Iimited to less than 20 fields in each county.

4. Row rice or funow-irrigated rice may be a feasible water-saving altemative to continuous flood
irrigation, but incidence of whiteheads caused by a billbug has already been obseryed. Shategies for
management need to be formulated and tested. The seed treatment Dermacor X-100 was compared
to untreated plots and did not reduce the number of whiteheads.

5. Evaluate the impact on heading and yield from simulated armyworm damage. Plots were abandon
after excessive rain severely reduced plant stands. Previously, I reported delays in heading (2 to 2.5
days) and yield losses (6 bushels) when plants were cut at the ground level (simulated damage) at the
three and four leaf stages.
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Report to the Rice Pr0motion Board for 2009

Title: Rice Insect Control
Investigators: Gus Lorenz
Ecologicfll Zonez Grand Prairie

Status - Year I of 3

Wat we suid we would do:

Objectives
1. Evaluate the effectiveness of existing and new insecticides for control of major

rice insect pests.
2. To develop research-based recomfirendations for the control of rice insect pests.
3. Communicate results of studies with growers, consultants, and county agents to

help growers increase profitability in rice production.

Procedures
Insecticide treatments will be compared in replicated field experiments conducted at various
locations.for control of insects in rice. The diffrculty in conducting insecticide evaluations
carurot be overstated. Unlike herbicide or fertilizer evaluations the entomologist has to "go
where the insects are" which can be problematic. Because these infestations rarely occw by
experiment stations or where your equipment is located this results in increased travel time
and equipment hauling.

Treatments will include standard and experimental herbicides and their combinations at
various rates and formulations, application tirtres and methods of application. Most field
trials will have 10-15 treatments with 4 replicatiorts. Data must be collected on a scheduled
basis over time and will include visual estimdes of insect control, actual insect counts and
crop injury as well as yield at harvest. Laboratory bioassays and greenhouse evaluations may
be necessary. Locations within the Delta region will have to be selected based on input from
growers, consultants, and county agents whett problems have been shown to occur.

Planned Milestones
L The annual publioation of updated and refined insect control recommendations based

on the proposed research in the Extension Publication MP-144.
2. The completion of over 5-10 studies mrnually designed with our objectives in mind.
3. A number of media publications in the Delta Farm Press, Rice Journal, Rice Farming

Magazine and others.
4. Numerous presentations of research results at county meetings, field days and other

production meetings.

llhat lfii Accomnlished

1. We were successful in being granted a Section 18 for Dermaoor in both 2008 and
2009. This allowed us to evaluate this product on small plots but more
importantly on grower fields.

t?,



2. We were the only state to receive a Section 18 for Cruiser in 2009. Estimates
indicate over 250,000 acres had Cruiser treated seed. As with Dermacor the value
of large btock evaluations on grower f,relds to as$ess the value of this seed
treatment was extremely valuable for making recommendations now that both of
these products have a label for 2010. These section l8's were very well received
by growers across the state and as our studies continue to show, the seed
treatments are a very valuable tool for our growers.

3. In 2009 we conducted 15 replicated small plot trials and 13 large block trials to
evaluate existing and new seed treatments for rice. Trials were conducted in
Poinsett, Cross, Crittenden, St. Francis, White, Lonoke, Prairie, Arkansas, Phillips
and Ashley Counties.

4. We published results of these trials in 2008 in 2 articles in the B. R. Wells
Research Summaries, and have shown the data in 27 county producer meetings, 7
field days, at the ACPA Technical Conf., Arkansas Crop Mgmt. Conf., Rice
Technical Working Group Conf. (? presentations), and at several consultant
conferences (17).

Hiehlishts of lYork in 2009

Grape Colaspis (GC)
One of our top priorities in 2009 was to evaluate the seed treatments for Grape Colaspis (GC)
or Lespedeza Worm. Remember, that in 2008 large and small block trials appeared to
indicate that Dermacor was only providing suppression of the pest. Studies in 2009 were no
different, but Cruiser and Nipsit Inside appear to provide a higher level of control (Fig. 1).

This figrue indicates significantly hetter control with both Cruiser and Nipsit Inside for
control compared to Dermacor for GC. In another study comparing 3 seeding rates fewer GC



larvae were found in Nipsit and Cruiser plots regardless of seeding rate compared to both
Dermacor and the rurtreated check (Fig. 2

Rice Water Weevil (RW"W)
Rice water weevil (RWUI) populations were very high in many areas of the state in 2009 and
we continue to be concerned that this pest is not taken as seriously by growers across the
state as it should be. Recent research from Texas A&M indicates that yields are reduced 1-
1.5% for each RWW larva found per 4 inch core. In several trials this yea^r we commonly
found over l0 per core with some fields having greater than 30 per core. Larvae are not
sampled for by most consultants and actions are based solely on adult scarring and there may
be room for improvement for many of our growers on monitoring this pest. One study
conducted in foru locations indicated excellent control of rice water weevil with seed
treatments, but foliar applications for adult control are not as efflective as seed treatments and
often do not reduce larval counts at all (Fig. 3). In another study, also conducted in foru
locations looking at seeding rates of 60, 90 and l20lbs per acre, we saw that all seed
treatments regardless of seeding rate effectively reduced RWW larval numbers (Fig. 4). This
is signif,rcant in the fact that we know RWV/ is more of a problem in thin stands so with the
new hybrids, the low seeding rates will be protected from RWW with the seed treatments.
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Yield Data

To determine the value of the seed treatments we took our data from the last ?-3 years and
looked at.each of the seed treatments to determine yield impact. The summary indicated that
in 35 replicated trials with Cruiser at the labeled rate (3.3 ozl cwt)we observed an average
yield increase of 9.15 bushels/ acre with an 81% chance of a positive net retum (above the
cost of the seed treatment). In 23 fials with Dermacor at the2.2 ozl cwt rate we saw an
average yield increase of 9.8 bu/ A with aTlo/o chance of a positive net return. In 44 trials
with Nipsit Inside at 1.92 oz./ cwt we saw 4n average yield increase of 8.75 bu/ A with a
positive net retum 74To of thetime.

Grower Value
These figures indicate that the seed treatments do provide outstanding value to otu growers.
The vigor associated with the seed treatments including incteased plant stand and increased
gror,th are valuable to the grower from the perspective of weed control, fertilization, and
water management. Our hials indicate excellent control of RWW with all these products
although Dermacor may have a slight edge over Cruiser and Nipsit Inside. However, for GC
control both Cruiser and Nipsit Inside are better than Dermacor. Undoubtedly the seed
treatments appeax to be the best way to control both pests and are far better than foliar
applications of pyrethroids.

Cruiser and Dermacor have full labels for use,in Arkansas in 2010. Nipsit Inside is expected
to have a label in2012. There is no doubt, this wouldn't have happened without the support
of the Rice Promotion Board.

Our Recommendation to Growers for 2010
Our recommendation to growers, consultants and agricultural product distributors on
insecticide seed treatments that we have been presenting at county, state and regional
meetings as we approach the 2010 cropping soason ate to consider using seed treatments:

l. If'you are planting high value seed suoh as hybrids, Clearfield varieties where seeding
rates are reduced. Or if you are growing conventional at the low end of established
seeding rates.

2. If you are planting under less than optimum conditions, such as March/ early-April
Planting, No-Till, or have marginal seed quality.

3. If you have known problem fields with GC or RWW.
4. If the variety you are planting has poor vigor.
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TITLE: Quarantine and Control of Panicle Rice Mite, Steneotarsonemus spinH Using Molecular
detection, Quarantine and Biological control. qP

IFIVESTIGATORS: Ron Sayler', Arhley Dowlingz, Gus Lorenz2, ffid Rick Cartwrightr,
lDepartment of Plant Pathology and zDepartment of Entomology, University of Arkansas,
Fayetteville, Arkansas

Proqress renort for nanicle rice mite grant.

We began work on this project in April 2008 to determine the genetic diversity, occurrence and
mode of dispersal of the panicle rice mite (Steneotarsonemus spinki) in the rice growing area of
Arkansas. Our initial objective was to determine fhe genetic diversity of the panicle rice mite,
including specimens collected in the US as well as a suite of populations from Latin America and
Asia, as all other objectives are dependent on this. Given this objective requires DNA extraction,
PCR amplification, and DNA sequencing of a large number of panicle rice mite samples, we
experimented with different methods of DNA exfraction and amplification of target gene regions.
This optimization was intended to maximize data quality while minimizing the cost of research
supplies early in the data collection procsss.

Extracting a sufficient quarrtity of DNA from an individual microscopia panicle rice mite for
PCR amplification is technically challenging. Previously to this project, we used the DNeasy kit
from kit Qiagen for other mite species, but switched to the DNA Micro Kit for the especially
small panicle rice mite and found it to be superior. We then tested the effect of freezing the
panicle mite in the kits suspension buffer, as other researchers reported that this improved DNA
yield. No improvement in PCR amplification was observed in ow hands. We also found that the
addition of trehalose to the PCR reaction mixtrre,improved PCR amplification over the standard
PCR conditions using Invitrogen's Platinum TAQ. This protocol was developed by the
Canadian Centre for DNA Barcoding and is published on their website
(httu://www.dnabarcodinq.calpa/se/research/protpcols/amplification).

We have extracted and sequenced the mitochondtial cytochrome oxidase subu:rit I (COI) for
numerous US populations of ,S. spinki collected in 2007-2009. Specimens from 2007 came from
a Cornell greenhouse (NY), Rice Tec, Inc, (Houston, TX), a Texas research gteenhouse, and
LSU research fields (LA). Specimens from 2008 were obtained via USDA, APHIS Inland
Inspection (Austin, TX) from locations in NY (Comell University Greenhouse), AR (Dale
Bumpers National Rice Research Center), TX (Rice Tec, Inc). Specimens from 2009 were again
from TX (Rice Tec, Inc). All samples obtained to date have been extracted and all successful
extractions have been amplified and sequenced. Cytochrome oxidase I (COD was the gene of
choice for this study because of its high copy nurnbero fast mutation rate, and a comparatively
small variance within species making it an excellent candidate for molecular diagnostics as well
as for the analysis of genetic diversity. Multiple COI sequences have been obtained for S. spinki
from all locations previously mentioned and results have indicated that all posses identical COI
sequences. These findings lead to a few preliminary conclusions. First, this likely indicates that
these are very recent invasions into these research greenhouses, likely occurring around the same
time period since they haven't had a chance to diverge yet. This contradicts the belief that this
mite is a common pest of no importance around since at least the 1960's. If this were the case we
would expect to see significant divergence between these populations. Also, panicle rice mites
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often reproduce parthenogenetically, so it is possible that using a maternally inherited gene like
COI may have confounded the results. Our next step was to sequence ITS, a highly variable
region in the nuclear genome. Direct amplification techniques through PCR failed to produce
enough useable even after all variables and param€ters were exhausted. This gene has been
known to be difficult to sequence in some animals, but is also more variable than COI and worth
the effort. Our next plan was to attempt to clone the ITS region from the panicle mite by
inserting the mite DNA region into a bacteria and allowing the bacteria to ampliff the mite ITS
region. The bacteria were grown on plates, the ITS region was isolated from the bacteria and
sequenced. Unfortunately, all sequences were fungal in origin rather than mite. We are currently
trying to figure out the problem with ITS and may employ one more tactic to obtain the data.

We have also sequenced COI for Tarsonemus bilobalus found in rice from a research field at
LSU collected in 2007. T. bilobatus is another mite commonly found in rice plants and we need
these sequences to distinguish them from the panicle rice mite sequences. This is especially
usefuI for the purpose of molecular diagnostics. We will continue to receive and analyze other
rice associated specimens in order to distinguish all possible species from PRM.

To date, confirmed panicle rice mites have been mllected from Arkansas, Louisiana, Texas, and
New York. We have also obtained panicle rice mites from collaborators in the Dominican
Republic and recently, as in last month, from China. We have attempted numerous times to
obtain panicle rice mite from other Latin American countries, but have been unsuccessful.
Additionally, colleagues at the USDA and APHIS are contacting international colleagues on our
behalf. Because of the lack of specimen diversity due to unwillingness of collaborators to send
specimens, our project is at a standstill. We did not request a third year of funding for the project
as it would simply be a waste of rice board funds. Until specimens from numerous Latin
American countries are obtained, the data we collect has no comparative value and therefore
cannot be used to further any of our objectives. We plan to continue to talk to intemational
colleagues regarding panicle mite specimens and if in the future obtain a substantial set of
different populations we may reinitiate the project

Even though the project has been hampered by lark of specimens, several benefits have come
from the research. First, we have been able to train three different graduate students in the
Department of Entomology in molecular techniques useful for their own research projects.
Second, we have optimized protocols for DNA extraction and amplification of COI in panicle
rice mites and are working on a protocol for obtahing ITS. Lastly, we do have baseline data
from the populations in the US, Dominican Republic, and China, which, if in the future we
obtain specimens from other countries, will allow for the research project to be reinitiated.



TECH $UPPORT:

REPORT TO RICE RESEARCH & PROMOTION BOARI)

TITLE: Integrated Rice Disease Management for Arkansas

INVESTIGATOR (S): Rick Cartwright, Charles Patsons, Chuck Wilson

COOPERATOR (S)r Fleet Lee, Brad Watkins, RickNorman, Nathan Slaton,
James Gibbons, Karen Moldenhauer

Julie C. Robinson, Devany Crippen

F'UNDING AREAS - Please check (onty) one of the following:

ECOSYSTEM - Grand Prairie {

2OO9 PROGR,ESS ON SPECIFIC OBJECTIVES:

l. To evaluate on-farm rice variety plots, commelcial fields, and cooperator plots for disease incidence
and severitv

Panicle blast, sheath blight, and sooty mold reactions were noted in commercial fields and on-farm
rice test sites in this zone.

CL l5l and Francis were heavily damaged by blast in the Grand Prairie

Jupiter was damaged by blast, with Wells enatically so in this zone.

Taggart, Templeton, experimental, Cheniere, CL l5l, Francis and other long grains planted late in
the GP had high levels of false smut where fertilized heavily.

Hybrids were sprayed for sheath blight and false smut more in this zone than others. Some blast
reports on hybrids but not confirmed.

Many complaints about lack of adequate disease resistance in this zoneo and poor performance by
fungicides, especially for blast control.

To screen URRN and ARPT entries for susceptibiliry to kemel smut, false smut, black sheath rot, stem
rot, bacterial panicle blight

o Good rating data were obtained for bacterial panicle blight and sheath blight at an on-farm test site
in Lonoke County. Erratic data collected on sheath blight in the ARPT. CL l8l was very
susceptible to bacterial panicle blight - will need to watch.

To evaluate fungicides for multiple disease control and economic value

o Quilt Xcel continued to look impressive on sheath blight.

o Other new fungicides did not work well on sheath blight and no new materials for blast..

o Serenade and Ballad and Harpin did not work. (Biologicals)

To evaluate different varieties for yield loss to sheath blight

o Taggart performed best in these trials while CL I I l, CL 13 l, and CLlsl looked awful.

o CL 142 looked good in this trial while CL l8l had high yield loss from sheath blight.

To determine the effect of potassium and fungicides on stem rot severity

o Preflood and early midseason K applications minimized stem rot and midseason applications of
Quadris fungicide prevented most damageby the disease. Results to be published by Dr. Slaton
in early 2010 in Agronomy Joumal.

o
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GRAND PRAIRIE ECOUONE REPORT .2009

Managing seedling disease problems on rice through the developm ent of Pythiarn resistatrt cold-
tolerant cultivars, fi"rngicides and cultural practices.

C. S. Rothrock

Stand problems, commonly associated with cool soil temperafiues (early planting) and
saturated soils, consistently cause production losses in Arkansas rice fields. The role of soilbome
pathogens, especially Pythium spp., in these reductions in stand and early-season development of
rice have been documented. Seed heatment fungicides are effective in increasing stands in some
situations. The goal of this proposal was to ensure uniform rice stands through the development
of cultivars with disease resistance to Pythium tpp. and the efficacious use of fungicide seed
freatments. This will allow producers to take advantage of the benefits associated with early
planting, while ensuring reliable stand establishment under marginal environmental conditions.
In addition, the identification of Pythium species and the other pathogens associated with
seedling diseases on rice and the role of the environment, including soil salinity and water, and
cultural practices need to be clarified.

Cold-tolerant genotypes developed as part of the breeding program were screen throughout
the research period, Limited time and space was available for these screens, which generally
relied on controlled environmental chambers to ensure temperatures between 60 and 68'F. In
initial screens of these cold tolerant genotypes about 20o/o of the 214 evaluated gave stands that
were numerically greater than PI 560281, the Pythium resistant standard, for relative stand in
potting medium infested vnth Pythium compared to noninfested potting medium. These
genotypes are being retested to confirm their perfonnance in soil containing Pythium compared
to noninfested soil. The susceptible standards are the cultivars Kaybonnet and Lemont.

The value of this resistance is being examined in field studies in the presence or absence of a
fungicide effective against Pythium spp. and in controlled environmental conditions examining
seedling growth and development in the presence of Pythium. Field studies included up to nine
different genotypes, which differ in their cold tolqrance and resistance to seedling disease caused
by Pythium spp.; each genotype had the seed treatments not treated or treated with the fungicide
metalaxyl (Allegiance). Each test was a split-plot design with genotype as the main plot and
fungicides as the subplot. The relative stand counts nontreated/Allegiance@ seed treahnent for the
treatments should assist in quantiffing the value of cold-tolerunt Pythiura-resistant genotypes and
the importance of Pythium spp. There were 25 shrdies conducted during this proposal, generally
tluee planting dates per ecozone per year. Seven tests were conducted at the Rice Research and
Extension Center at Stuttgart. The best response$ were found in 2007. ln 2007, eight different
genotypes were evaluated. The relative stand for all 9 studies were combined since there were no
eeozone or planting date effectso or interactions for these combined analyses. The only factor that
was significant was genotype (Table 1). The PIs, PI560243 and PI560281, demonshated to be
Pythium resistant performed similar with and without fungicides for the control of Pythium, a value
of near one. In addition, the cold tolerant Plthium resistant genotype STG 03PR-03-048
(RV071124) also performed well, as did the cultivu Spring known to be adapted for early planting.
Cybonnet and Kaybonnet performed similarly, but numerically lower that these genotypes for the
nine sites. Lemont performed significantly worse than all the other genotypes, with Allegiance@
treated seed increasing stands over Z-fold compored to nontreated seed. In 2009, isolation of



Pythium spp. and root discoloration were assessed on l0 seedlings from each plot for selected
genotypes for the second planting date at Stuttgart, planted 23 March 2009 (Table 2). Based on
root discoloration and isolation PI560281 and the genotype RV07l124 differed from the
cultivars Kaybonnet and Wells.

Research is continuing to quantify the importance of Pythium resistance in rice genotypes
beyond the seedling stage over a wide range of temperatures. If this resistance is demonstrated
past seedling. emergence, it would suggest this trait would be more valuable than fungicide seed
treatments to producers a$ a result of expressing resistance over an extended period versus the
period of activity of a seed treatment, a couple qf weeks. Three cultivars were examine in this
study; PI560281, a plant introduction forlrd to have good resistance to Pythium, RV07l 124, a
line from the cold-tolerance breeding program identified as having some Pythium resistance, and
Kaybonnet, cold tolerant but Pythium susceptible. The stand data confirms Pythium resistance
for stand establishment. In addition, over a period of I weeks for surviving seedlings STGO3PR-
03-048 (RU 0101124) had relative root weight and top weight equivalent to the best PI evaluated
and much greater than Kaybonnet. This work suggests that the resistance being developed as part
of the cold tolerance program should have extended benefits for rice production.

The pathogens a$sociated with rice seedlings were isolated and identified from the
nontr$ated seedlings from over 20 field studies in producers' field and soil from these fields in
controlled environmental experiments. Pythiurrt species were the most frequently isolated
pathogen. Pythium spp. that were pathogenic were found to be P. arrhenomanes and P.
irregulare. Isolates that did not produce significant stand loss (non-/or less virulent) included P.
arrhenomanes, P. catenulatum, P. torulosum, anil P. diclinum. Pythium arrhenomanes was the
most frequently isolated and virulent of the Pythtum species in producers' rice fields in
Arkansas. Rhizoctonia solani AG-I1 was found to be common in one field.

Abiotic factors such as moderate soil salinity were examined to see if other factors
contribute to stand problerns associated with seedling diseases. Experiments used an isolate of
Pythium torulosum that was nonpathogenic as shown by the control, base salinity (Table 4).
Increasing salinity caused stand losses. However; at salinities that caused no or moderate stand
losses (1744 or 2022 EC pS/cm), Pythium torulosum caused severe stand losses emphasizing the
importance of other stress factors and their role in'increasing disease and stand losses.

This project has made significant contributions to the development of cold-tolerant
Pythium resistant cultivars, identifying the important seedling disease pathogens on rice, and
evaluating the value of other conhol practices including fungicide seed treatments and cultural
practices to limit stand establishment problems for planting under marginal environmental
conditions.



Table 1. Influence of genotype over locations and planting dates on relative stand
(nontreated seed stand/Allegiance treated seed stand) for nine studies in 2007.
Cultivar/genotype Relative stand Pythium disease reaction

PIs60243

Spring

PI560281

sTG 03PR-03-048

Cybonnet

Kaybonnet

Lemont

1 .33  a

1 .27  a

1 .21  a

1.04 a

0.94 ab

0.90 ab

0.41 b

Resistant

Unknown

Resistant

Resistant

Variable

Susceptible

Susceptible

"A value of I indicates the fuirgicide did not improve stand over the nontreated
seed and thus the genotype has a higher level of resistance than a genotype with
a relative stand <l.

Table 2. Response of selected cultivars to Pythium seedling
Disease for Stuttgart (2nd planting date) 2009.

Pythium isolation Root
Genotype (%) discoloration

None Metalru<vl
76.7 bc 67.5 cd
62.5 cd 62.5 cd

93.0 ab 46.7 d
100.0 a 97,5 ab

Pythium isolation interaction at,,F0. I 0.
Root discoloration, scale 1 to 5 (F0.05).

Table 3. Response of selected cultivars tn Pythium drrhenomanes.

PIs60281
sTG03PR-03-048
(RV071124)

Kaybonnet
Wells

2.6b
2 .3b

3.6  a
3.2ab

Genotype Relative stand Fresh root wt Top weight
PI560281
srG03PR-03-048
(RU 0101124)
Kaybonnet

P- value

0.97 a
1 .08  a

0.54 b

0,0271

0.32 a
0 .31  a

0 .11b

0.0271

0.42a
0.34 ab

0.17  b

0.0548
Relative mea$urements are determined by the measuement of the variable in the
container infested *virth Pythium arrhenomanes divided by the measurement for the
noninfested container. Means followed by the same letter are not significantly
different LSD (p=9.95;



Table 4. Hffect of salinity on seedling disease caused by
Pvthium torulosum.
Salinity treatment
EC (pS/cm)

Plant Stand
Non-infested Pvthium torulosum

Experiment I
428

1 144
2022
3543
4862

Experiment 2
429

t744
3060
4180
7s94

4.2 abc
4.8 ab
3.5  c
1 .2  d
0.5 de

4.6 b
5 .6  a
1 .6  d
0.0 e
0.0 e

5.2 a
4.0 bc
0.5 de
0.5 de
0e

5.6 a
3 .0  c
0.6 e
0.2 e
0.0 e

Mean of 6 seed per container with 4 replications. Means within
an experiment followed by the same letter are not significantly
different LSD (p:0.05)



A Team Apprcach to Impruved Weed lManagement in Rice
RC. $cott

Report not available
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QUAI\ITIF'TING TIIE EFFECT OF RICE HARYEST LOCATION ON RICE QUALITY AND
DEVELOPMENT OF RAPID QUALITY AFSE$SMENT TOOLS (GRAND PRAIRIE)

Jean-Fransois Meullenet, Terry SiebenmorgenrRuben Morawicki, James Gibbons, and Karen
Moldelhauer

Objectives:
1. Creation of n web-based datnbnse to document the processing quality of Arkansns rice
Quality characteristics of rice harvested from ARPT
locations in Arkansas were presented in tables that
will be linked,to the University of fukansas, rice
processin g pro gram web'site http ://uarpp.uarkcdu. An
example for cultivar Bengal is shown in Table L
2. Develop rapid tools for a:ssessing rice quality and
functlonal property
Surface lipid content and color of individual milled
rice kernels using Near-Infrared Reflectance
Spectroscopy (NIRS)
Surface lipid content (SLC) and color of milled rice
are often measured using bulk milled rice samples.
SLC and color of individual rice milled kernels, that
forms a rice bulk, however, vary due to differences in
kernels maturity. This study was undertaken to
evaluate the use ofnear infrared spectroscopy, a non-
destructive method, to predict individual milled rice
SLC and L, a, and b color parameters. 150 rice
samples including medium- and long-grain
cultivars, harvested from 3 ARPT locations (one
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in each ecosystem) in Arkansas in 2008-2009 werc used in this study. l00-Individual milled rice
kernels from each cultivar were scanned using a diode-a:ray-analyzer fitted with single kernel
adapter. Partial least squares regression was performed using Unscrambler software to develop
prediction models of individual rice surface lipid content (SLC) and color. Measured and
predicted kemels SLC and L, a, and b color had coefficient of determinations of 0.86, 0.86, 0.61,
and 0.83, respectively. The correspondent root moan squaxe errors ofprediction (RMSEP) were
0.06, 0.79, 0.22 and 0.50, respectively. Distributions of SLC and color of individual kernels were
further evaluated as indications of milled rice bulk SLC and color. SLC and color of individual
kernels were nonnally distributed around means that are highly correlated with SLC and color of
milled rice bulk. These individual rice kernel meagurements could be especially useful in breeding
programs. Color measurements could be useful in selection of hreeding materials. However, many
other calibrations should be developed for individual kemel near-infrared spectroscopy to become
a useful In particular, amylose confient is the next component that we are attempting
to predict using individual kemel NIRS.
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QuauunvruG THE EppEcr or'fucp HaRvesr Motsrunn CoNrnhrr ohr Mlt,l,ltic AND Frnqcrroxnl
Qu,r,lrrv

Grand Prairip Ecosystem
Summary report for 2009 (Year 3 of 3-year project)

Terry Siebenmorgen, Jean-F. Meullenet, Paul Counce, James Gibbons, Karen Moldenhauei,
A. Mauromoustakos, Chuck Wilson, and Rusty Bautista

Goals

Thegoals of this project are to accurately quantify how milling and functional qualities of
cultivaxs grown across Arkansas change with harvest moisture content (MC) as a means of
providing information to producers regarding the optimal MC at which to harvest rice. This goal
encompasses determining harvest moisture content (HMC) effects on economic retum,
considering drying costs and milling quality reduqtions associated with HMC. Another goal is to
quantiff nighttime air temperature effects on redrrcing head rice yields (HRYs) and introducing
processing variability.

Research Hightights

The following research highlights were derived from this project over the past three years (2007
to 2009):

. Enhanced field sampling protocols allowed for collaboration with Arkansas breeding
efforts through the Arkansas Rice Perfomtance Trials (ARPT) in meeting the above-
mentioned objectives. A total of 917 lots of rice were collected from six ARPT locations
(Corning, Keiser, Neraport, Pine Tree, Stuttgart, and Rohwer) in 2007, 2008, and 2009.

r Individual kernel MC distributions at hanrest affected milling quality, particularly HRY.
Redubtion in HRY for high HMC rice was caused by immature kemeli, which are
weaker than sound kernels and usually break during milling. Reduction in HRY for low
HMC rice was caused by fissuring, which occurred due to rapid moisture adsorption of
critically low MC kernels. Fissrued kernels are weak and usually break during milling.
Optimal HMCs based on maximizing HRYs ranged from l8% to 22To' for long-grains,
l9Yoto22Vofor medium-grains, and l8% to 19% for hybrid X,L723. However, optimal
HMCs and net values (in parentheses), when also considering cunent drying costs and
priceof head rice at $18.00/cwt and brokens at7\Vo of head rice price, were 16.l%
($11.70lcwt)toZQ.A% ($12.24lcwt) forlong-grains, 16.20lo ($11.6l/cwt)to2l.2%
($12.06/cwt)formedium-grains, and16.10/o ($11.7llcwt)to 18.7%($11.90/cwt)for
hybrid XL723.

. Kernel chalkiness affected milling quality; chalky kernels are weaker in rnechanical
strength and cause reduction in HRY. Kemel susceptibility to chalkiness varied with
cultivar and was affected by location. LaGrue and XL723 were highly susceptible
cultivars, Wells was moderately resistant, and Bengal, Cypress, and Jupiter were least
susceptible. Cultivar susceptibility to chalk formation was speculated to be attributed to

t All moisture contents are expressed on a wet basis.

30



inherent genetic response to various environments, particularly high nighttime air
temperatures during kernel formation,

r Location and year affected milling quality and were linked to nighttime air temperatures
during the R6 and R7 reproductive growth stages. Nighttime air temperature frequencies,
as quantified by the 99% quantiles (tempefature at which 99% of temperatures were less
dwing a dwation) dwing the R6, and to a lesser degree, R7, reproductive stages were
significantly and inversely correlated with peak HRYs.

2009 Sample collection from the Arkansas Rico Performance Trials (ARPT) and Disease
Monitoring plot (DMP) sites

Rice panicles of eight rice cultivars were harvested from four ARPT locations and three Disease
Monitoring Plots, as shown in table 1, at various HMC levels beginning at approximately 29To
and ending at approxima;tely lzvo. Samples were threshed with a portable thresher, cleaned, and
individual kernel MC distributions were measured immediately after harvest. A total of 342lots
of rice were collected from $even locations. Low HMC samples were not available from Keiser,
Neuport, and Waldenburg locations, due to frost +nd rain damage. Lab analyses are undenvay
for the 342 lots collected to determine HRY, degree of milling, individual kernel dimensional
distributions, chalkiness, color, pasting properties, and lipid and protein contents.

Table 1. Summary of lots for eight cultivars collectedfromfour AKPfl and three DMP'" sites
representing three ecosystems at the indicated harvest moisture content (HMC) ranges for property
characteriaation in 2009.

+ARPT - Arkansas Rice Performance Trials +*trN{P - Disease Monitoring Plots

Cultivars/
Sowce

Ecosystem/Location /Ilarvest MC Ranges

White River Grand Prairie Delta
BengaVARPT Pine Tree. AR 13.4 to 25.4% HMC StutEart,

AR
14.8to27.4n/o
HMC

Keiser, AR
Rohwer, AR

t7.5 ro ?3.9% HMC
15.4 to 23.tr/o HMC

Cypress/ARFT Pine Tree, AR 13.2 to 25.1% HMC Stutqart,
AR

14.0 to 25.6n/o
HMC

Keiser, AR
Rohwer. AR

17.0to26.2%HMC
l4. l  to27.6%HMC

Jupiter/ARPT Pine Tree, frft 13  l  to25. l%HMC Stuteart,
AR

l5. l  to 29.6%
HMC

Keiser, AR
Rohwer. AR

17.5 to 26.7% HMC
15.1 to 23.9% HMC

Lagrue/ARPT Pine Tree, AR 13.l to22.07oHMC StutEart,
AR

12.9 to24.0To
HMC

Keiser, AR
Rnhwer AR

11.4to26.4%HMC
15.6 to 24.2% HMC

Wells/ARPT Pinc Trce, AR r3.0 to 22.0% HMC Stut$art,
AR

13,2 to 24,7Vo
HMC

Keiser, AR
Rnhwer AR

7.8 to 25.5% HMC
4.2ro22.5n/oHMC

XL723IARPT Pine Tree. AR 13,0 ro 22,1% HMC StutEart,
AR

13.9 to23.2%
HMC

Keiser, AR
Rohwer. AR

5.3 to 25.2% HMC
3.8 to 26.3% HMC

CLXL729/DMP Newport, AR
Waldenburg. AR

23.3 to 28,0% HMC
z$.atoxg.l%HMc

Fresno, AR 13.4 to 26.1% HMC

CLXL?4s/DMPNewport, AR
Waldenburg,6g

21.8to27.7%HMC
?0.1 ro 26,9% HMC

Fresno, AR 12.8 to 25.7% HMC
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Title: Influence of soils, crop residues, and nitrogen fertilizer on rice production in Arkansas
(ProjectNo. ARK 1864) Ggntt HAna

R.J. Norman, Project Coordinator, UAF; T.L. Roberts, UAF; C.E. Wilson, Jr.o
UARREC; N.A. Slaton, UAF; D.L. Frizzell, UARREC; J. Branson, UARREC

2009 Summary:
The Variety x Nitrogen (N) Fertilizer Rate Study determines the proper N fertilizer rates

for the new rice cultivars across the array of soil and climatic conditions which exist in the

Arkansas rice growing region. The fourteen rice cultivars studied in 2009 were: 'Bowman';

'Catahoula'; 'Neptune'; 'Taggert'; 'Templetono; 'Jazeman'; 'JES'; Horizon AG's Clearfield

'CLl1l', 'CL142AR', 'CLl51'o and 'CLl8lAR'; $ayer Crop Science's 'ArizeQMl003'; and the

Arkansas experimental varieties 'RU0701124', and 'RU0801076'. The varieties ArizeQMl003,

Bowman, CLl51, JES, and RU0701124 should maximize yield on most silt loam soils when 120

lb N/acre is applied in a two-way split application of 75 lb N/acre at preflood followed by 45 lb

Nlacre at midseason. When these five varieties are grown on clay soils the preflood N rate

should increase to 105 lb N/acre and the midseason N rate should stay the same at 45 lb N/acre.

The varieties.Catahoula, Taggart, and Templeton should maximize yield on most silt loam soils

when 150 lb N/acre is applied in a two-way split application of 105 lb N/acre at preflood

followed by 45 lb N/acre at midseason. When these aforementioned varieties are grown on clay

soils the preflood N rate should increase to 135 lb N/acre and the midseason N rate should stay

the same at 45 lb N/acre. The variety Neptune fell between the previously two N rate groups and

should maximize yield on most silt loam soils whpn 135 lb N/acre is applied in a two-way split

application of 90 lb N/acre at preflood followed by 45 lb N/acre at midseason. When Neptune is

grown on clay soils the preflood N rate should increase to 105 lb N/acre and the midseason N

rate should stay the same at 45 lb N/acre. The other varieties tested need at least another year of

study before any recommendations on N rate can be made.

The new soil N test for rice has been named the 'Nitrogen-Soil Test for Rice' or 'N-

ST*R'. N-ST"R was validated at eight silt loam sites in 2009 that varied in native soil N

availability. N-St*R predicted the correct N fertilizer rate to achieve 90, 95 and 100% relative

grain yield at all eight sites, except where poultry:litter has been applied preplant. Thus, N-ST*R

does not measure correctly the N released from poultry litter. Validation studies will continue in

2010 on silt loam soils and if N-ST*R proves accurate again the new test will be evaluated in



2011 in the Rice Research Verification Program. We will also conduct some ship hials in

commercial fields for additional data and for eduaational purposes. The states of Louisiana,

Mississippi, and Texas have started collaborating with us on the development of N-ST+R. The

success of N-ST*R on silt loam soils in Arkansas has led to research with clay soils. We

currently have data from seven site-years on clay soils and the preliminary results indicate N-

ST+R can predict the mineralization potential of a clay soil with an accuracy similar to silt loam

soils. These preliminary results suggest that clay eoils may only have to be sarnpled to a l2-inch

depth versus an l8-inch depth for silt loam soils. We are going to try to get six to eight sites in

2010 on clay soils.

The new N soil test for rice, N-ST*R, has indicated silt loam soils needed to be sampled

to an 18-inch depth instead of the typical4- to 6-inch depth used for phosphorus and potassium.

Previous research conducted by Craig Beyrouty indicated rice roots can reach a Z4-inch depth in

ow silt loams soils. A ttN-tra"*r study was initiated in 2009 on three soil series to determine

how deep rice roots can access the soil native N supply in silt loam soils. The 2009 data

indicated rice roots can indeed take up N from an l8-inch depth on all three soil series evaluated.

This study will be repeated in 2010.

Field and laboratory studies with the newly promoted urease inhibitors 'UpGrade', 'N-

ZONE', and 'X-TEND' determined that none of three when coated on wea produce higher rice

yields compared to urea when applied 5 and l0 days prior to flooding as has been obtained with

Agrotain coated urea and ammonium sulfate. A follow-up laboratory/incubation study

determined Agrotain was an effective urease irrhibitor that significantly inhibited ammonia

volatilization of urea over the approximately two week incubation period and that ammonium

sulfate volatilizes very little N due to its acidic nature. On the other hand, 'UpGrade', 'N-

ZONE', and'X-TEND' did not inhibit ammonia volatilization of urea at all and thus, they are

not effective urease inhibitors and should not be used by our producers. Weyerhaeuser believes

they have an effective urease inhibitor and they approached us to work with them. The first year

of data indicates their urease inhibitor is not as affective as Agrotain, but shows promise. We

will continue to work with Weyerhaeuser in 2010 in the hopes that they can develop an effective

urease inhibitor to improve the preflood N fertilirer effrciency of Arkansas delayed-flood rice.

Research began in 2007 on utilizing aerial imagery and spectral reflectance in the pursuit

of a technique to predict midseason N needs of the rice plant. The Rice Forurdation has helped to



support this research. Varieties investigated are oWells', 'Cocodrie', and 'XL 723'. We are

working on the project with MSU and LSU and MSU is leading the research project. Crurently,

we are evaluating the three years of data and deciding on which wavelengths achieve the best

results and how to pursue in 2010.

Nitrogen fertilizer has the potential to entm streams, rivers, and lakes via inigation return

flow from rice fields. A study was conducted to determine the days after urea fertilization that

floodwater should be held to minimize N loss via irrigation retum flow. Floodwater N

concentrations (18.9 mg N/L maximum) from preflood N rates of 60 and 120 lb N/acre to a dry

soil surface decreased to control levels (0 lb N/acte) within 6 days of application. Application of

180 lb N/acre caused floodwater N concentrations to remain above control levels for up to I I

days after fertilization. Midseason N fertilizer applications (i.e., 30 and 60 lb N/acre) increased

floodwater N concentrations (32.5 mg N/L ma.ximum) greater than preflood N applications, but

also decreased to background levels within 5 days after application. Results from this study

indicate a prudent recommendation would be to retain floodwater on rice fields for at least 6 days

after application of typical preflood and midseason N rates and up to l1 days after atypically

large preflood N application rates.

Previous research we conducted indicted hybrid rice varieties require the same or less N

fertilizer to achieve a higher yield compared to conventionally bred varieties. This suggests the

hybrids take up N fertilizer more efficiently and/or they acquire native soil N more efficiently

than conventional varieties. To elucidate the hybrid's N uptake characteristics a study was

initiated at two locations in 2009 utilizing the rsN*tracer applied at a range of rates. The rice

varieties we are comparing are 'Wells' and RiceTec's 'XL745'. We are currently analyzing the

plant and soils samples taken in 2009 for total N concentration and atomo4lsN to calculate

fertilizer N uptake, native soil N uptake, and N fertilizer remaining in the soil.
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Project Title:

Project Leaderr

Ecosystem:

Status:

Ohjectives:
a. Cortelate soil-test P and K between rice P and K concentration and grain yield to

establish critical thresholds for soil-test based fertilizer recommendations.
b. Calibrate soil-test P and K fertilizer rates to define the P and K application rates

needed to maximize rice grain yields within each soil-test K level.

Research established in 2009

Long-term F'ertilization Trials

Pine Tree Branch Station Annual K Rate Fial (SOYBEAN) - 2009 was the 10ft year
(since 2000) of this long-term fertilization trial that is rotated between soybean and rice
that receives annual muriate of potash rates of 0, 40, 80, 120, and 160 lb K2O acre-r with
each K rate replicated 8 times. 'Armor 47F8' soybean was drilled (15 inch rows) into an
untilled seedbed on April24. Soybean yields were significantly different among annual
K rates. Yields were increased by 35 to 40% by annual application of 120 to 160 lb K2O
acre-l (58 to 60 bu acre-l; compared to soil receiving no K fertilizer since 2000. Annual
application of 40 to 80 lb K2O acre'r produced intermediate soybean yields (50-54 bu
acre-'). Cumulatively, rice and soybean yield results from this trial indicate that the
greatest rice and soybean yields have been produced with the highest annual K rates.
Pine Tree Branch Station Annual K Rate fiial (RICE) - 2009 was the 8'n year (since
2002) of this long-term K fertilization hial that is rotated between rice and soybean and
receives annual annual muriate of potash rates of 0, 40, 80, 120, and 160 lb K2O acre-I
with each K rate replicated g times. Welk rice was planted into an untilled seedbed (no-
till) on 24 Apnl. Moist soil conditions coupled with soybean residue resulted in variable
(deep and shallow) seeding depth. Although rice emergence occrured over a 6 week
period, a uniform stand was established. After flooding late emerged rice started to die
and the flood was removed to allow rice recovery. We estimate that 95% of the rice
stand survived. Despite these early-season problems, grain yields were significantly
affected by annual K fertilizer rate. Rice receiving no K fertilizer produced the lowest
overall yield of 92 bu acre-r. Rice receiving 40 to 160 lb KzO acre'' yr' produced yields
ranging from 122 to 145 bu acre'r with fl.re greatest yields (134-145 bu acre-r)produced by
ricJreieiving 80 to 160 lb t<rO acre-l yr'I. Soil-test K has not changed appreciably in soil
receiving no K fertilizer since the study *as initiated suggesting the soil has reached a
low equilibrium of available soil K. Soil-test K has increased very slowly in soil
receiving annual K applications with a large proportion of the K fertilizer existing in the

Arkansas Soybean Resefrch Promotion Board
2009 Annunl Report

Evaluation of Rice Response to Phosphorus and Potassium Fertilization on
silt loam soils

Nathan Slaton - ProfessorlDirector of Soil Testing

Grand Prairie

Year 3 of 3

t .
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non-exchangeable (slowly available or fixed) soil K pool.
3. Rice Research Extension Center Lonq-TeffiI (veax 3) P and K Trials - Rice and soybean

were drill seeded (no-till) in mid April into the four established research areas. Excessive
rainfall coupled with poor drainage caused,stand failure of both crops and delayed
replanting. Soybean (Schillinger R557) was replanted into all four research areas in early
June, a stand was established, but excessive stand loss occurred in July due to rainfall and
drainage problems. Rice was not replanted due to the late seeding date. Soybean stand
uniformity was sufficient for reporting research results in one research area for P and K.
Coincidentally, both of these areas had received lime before the 2008 soybean crop was
planted, but the other two areas received no lime, Soybean yields were similar among all
annual K rates and ranged from 57 to 59 bu acre'l(soil-test K of no K control was 130
ppm). Soybean yield was increased by P fertilization with soybean receiving no P
yielding 55 bu acre'' compared to 58 to 60 bu acre-' for soybean receiving P (soil-test P
of control was 22 ppm). The rice-soybean rotation will be continued as planned in 2010.

P rate triels
1. Sites & Treatments - Tests were establishod at the PTBS and Lake Hogue on silt loam

soils. At each site, triple superphosphate and diammonium phosphate were applied to the
soil swface at rates of 0, 30, 60, and 90 lb PrOs acre-'. Wells rice was seeded at each site.

2, Resulis - Lake Hoque (Hillemann silt loam, l3 ppm P & pH 6.3) - Rice receiving no P
had a low (0.18% P) tissue P content 2 weeks after flooding, but rice grain yield was not
affected by P rate or P fertilizer source.

3. Results - Pine Tree Branch Station (Calhoun silt loam. 27 ppm P & 8.0 pH) -- Rice
receiving no P had a low (0.18% P) tissue P content 2 weeks after flooding, but rice grain
yield was not affected by P rate or P fertilizer source.

4. Practical application - Although rice grain yields were not increased by P fertilization,
both sites would have received a recommendation for P fertilizer. The soil test results
accurately predicted that rice tissue P concentration would be low in each soil after
flooding.

5. Milestone - These results were added to our database that includes soil test and plant
respon$e information. Furthermoreo the soils will be stored for firrther analysis.

Month of Fertilizer Application trials
1. Treatments - Research axeas were established for P and K in adjacent areas at the Pine

Tree Branch Station. Fertilizer was applied ir,r December, February, and April (planting)
at rates of 0, 45, and 90 lb K2O or P2O5 acre-' as muriate of potash or triple
superphosphate. Soil samples were collected at each time of application to a depth of 4
inches (standard for all studies). Soil in eaph research areao one each for P and K,
averaged I I ppm P and 96 ppm K. Rice (lVells) was drilled (7.5 inch rows) into a fall-
tilled seedbed on April 22.

2, Results (Calloway silt loam) - Month of P and K fertilizer application and rate of P
fertilization had no effect on rice grain yield. Rice yields, averaged across application
months, were affected by K rate with rice yield increased from 155 bu acre-' for rice
receiVing no P to 159 and 165 bu u"r"-l for rice receiving 45 or 90 lb PrOs acre-I. Again,
despite low soil-test P, rice did not respond favorably or negatively to P fertilization.
Data also suggested that rice uptake of P and K were unaffected by the time of fertilizer
application. These results are for only one site, but clearly indicate that fertilizer rate was
more important than month of fertilizer application. Similar conclusions were made from
an adjacent soybean test.
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Hybrid vs Conventional Rice
L Treatments - Growth and yield of Francis and RiceTec CLXL745 were compared at

**iut* of potash rates of b, 45, 90, and 135 lb KzO acre-r at planting on a soil that had
optimum soil test K (146 ppm) at the Pine Tree Branch Station.

2. Results - Averaged across K rates, yield, dry matter, and K uptake of the hybrid rice was
200/o greater than that of Francis. However, the tissue K concentrations were similar
between the hybrid and conventional rice. As expected, rice yield was not increased from
K fertilization, but at the highest application rate yields of both declined.

Time of K Fertilization
Treatments & Site - Muriate of potash w+s applied at of 0, 60, and 120 lb KzO acre-I at to
designated plots before flooding, at midseason, and about one week before heading to
evaluate the utility of mid- and late-season K applications on K-deficient rice. THe test
was located in a commercial field in Prairie County. The soil had a very low soil-test K
of 62 ppm.
Results - Approximately 44% of the K fertilizer applied preflood was recovered in the
aboveground portion of plants by midseason. Grain yields were increased by 24-35%
from application of 60 to 120 lb K2o1acre, averaged across K application times.
Potassium deficiency has a greater influence on rice grain yield than dry matter
production as the maximum dry matter inpreases from K fertilization were 9 and 14% at
heading and midseason, respectively. Rice yields were greatest for K applied preflood
(175 bn/acre, LSD.l0 :7 bu/acre) and least for rice that received no K (126 bu/acre).
Potassium applied at the late boot stage increased yields (165 bu/acre) compared to the no
K coritrol, but had yields lower than when K was applied preflood.

Milestones
1. During the past three years,

a. We have completed and published the first correlation/calibration of soil-test K
for rice grown in the USA.
Confirmed and published that the yield of rice that is K deficient at mid- and late-
sea$on growth stages can be increased significantly by applying K fertilizer into
the floodwater. We also confirmed that stem rot severity can be reduced with K
fertilizer and fungicide in these trials.
Documented that long-term mismanagement of K fertilizer on silt loam soils leads
to reduced rice and soybean yields. The optimum rate of K applied annually in
this hail was 120 -* 160 lb Kzo/acrelyear. In the most recent years, yields of
crops receving no K have often bren only about 50-60% of soil fertilized with
optimal K.

2. Additional research is needed for improving soil-test based P recommendations and to
complete other projects such as month of fertilizer application trials.

L

b.

c.
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End of the Year Report of The Rice Board Project Entitled: Genetic and Economic lmpact of
lmproved Blast Resistance in University of Arkansas Rice Varieties. CIP

Investigators: Dr, Lanier Nalley and Dr. Fleet N. Lee

Objectives: This study set out to quantify the vdue of genetic blast resistance in the most
prevalent rice varieties sown in Arkansas, Wrile each rice variety is given a broad rating of
being .very susceptible, susceptible, moderately"susceptible, resigtant and moderately resistant"
to the blast disease, the underlying economic vafues of these ratings have not been estimated"
Estimates from our model allow producers, academics, and policy makers the ability to quantify
the economic value of genetic blast resistance in rice and the associated costs of mitigating
blast in blast susceptible varieties.

Results: To first quantiff the economic value of genetic blast resistance, and the cost of
mitigating it, it was nece$sery to define what the rather broad terms of "susceptible, moderately
susceptible, resistant and moderately resistanf'were in dollar terms. To do this several
University of Arkansas plant pathologists were suryeyed on the probability of applying Quadris
to mitigate blast for each rice variety planted in Arkansas. While blast can be mitigated through
proper irrigation practices, this study analyzes the estimated probability and the associated cost
of an actual outbreak by variety. The pathologists were asked to provide an estimated
probability of a blast outbreak in an "average" growing year under "average" growing conditions.
Next, they were asked to estimate what the maximum probability of having to apply fungicide for
each variety was. This would represent a growing year which blast conditions were favorable.
They were also asked to give the minimum probability that each variety would need to be
sprayed, which represented a growing year with unfavorable blast conditions, Again, it should
be stressed that while blast can be mitigated by proper flood control we are only analyzing the
genetic blast susceptibility qualities and their associated probability of infection, cefen.s paribus.
ln conjunction with these probabilities, data were collected over five years from seven different
Quadris suppliers and custom sprayers throughout the Delta so that an average blast
application cost across the state could be estimated. Since we had the minimum, maximum,
and mean probabilities of an application by variety 100,000 Monte Carlo simulation iterations
were run, assuming a normal distribution, to calculate the cost of blast mitigation through
fungicide application for each variety.

The simulation results show, intuitively, that bfast resistant varieties like Cybonnet and
the hybrids (723 and 729) have no application costs associated with them to mitigate blast. The
blast "susceptible" varieties (Wells, Cheniere, Jupiter, Bengal, Cleartield 161 and 171) averaged
a $2.38 per acre cost to mitigate blast through the use of Quadris in an average growing
season. Varieties classified a$ "very susceptible" to blast (Francis and Clearfield 151) averaged
a $12.23 per ecre cost to mitigate blast through the use of Quadris in an average growing
season. ln'irears with weather conditions that are conducive for blast, like ?009, these per acre
average costs increase to $4.75 and $20.87 for varieties that are blast "su$ceptible" and "very
susceptible",. respectively. These estimates take ffre broad categorization of qualitative blast
resistance ratings and place an economic value on them with a mean and standard deviation.
This should give insight to producers, scientists, and policy makers what the value of blast
resistance is in financialterms.
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Economic Analysis of Arkansas Rice Farms - 2009 End of Year Summary
Investigators: Eric Wailes, Brad Watkins, and Jeffrey Hignight

Maximizing returns to nitrogen in rice: This study uses U. of A. variety by N data to estimate
rice yield response to N functions and uses the IVlaximum Return To N (MRTN) method to
determine economically optimal N levels for fow different rice research locations in eastem
Arkansas. The results indicate rice producers can apply less N than optimal and receive retums
that are not appreciably different (within 1 percent) from the maximum returns achievable.
Nitrogen rates at the point of maximum retum decline as the price of urea increases, but N levels
that maximize retums at high urea prices may also produce returns not appreciably different from
maximum retums achieved at lower urea prices. Therefore potentially less N may be required to
achieve similar profitability. Nitrogen rates that either maximize or approximate maximum
retums across different urea prices were 162 lb/acre at the Northeast Research and Extension
Center (Keiser, Ark.); 148 lb/acre at the Southeast Research and Extension Center (Rohwer,
fuk.); l?7 lblaue at the Rice Research and Exteqsion Center (Stuttgart, Ark.); and 100lb/ame at
the Lake Hogue Research Farm (Wiener, Ark.). Study results are reported in B.R. Wells Rice
Research Studies 2008 and were presented in February at the 2010 Rice Technical Working
Group Meetings in Biloxi, Mississippi.

Impacts of rental arrrngements on the profitahility of zero-grade rice: This study uses a Net
Present Valub (NPV) approach to evaluate the.monetary benefits of zero-grade rice production
for tenants and landlords under altemative rental arrangements. Both parties gain positive
monetary benefits under most lease structwes. The tenant generally gains the most monetary
benefit when the terms of the lease remain unchanged before and after the land improvement,
while the landlord tends to receive the most monetary benefit by either renegotiating for a larger
share of the crop or in some instances renegotiating from a crop share to a cost share
arangement. The potential for yield loss after leveling to a zero grade can negatively impact
both parties during the initial years following the land improvement. Both parties can receive
negative NPVs for some lease structures when yields decline by as much as 20 percent following
the land improvement. However, NPVs eventually become positive with the passing of time.
Therefore, zero-grade has potential to increase the risk of yield and income loss for both parties
in the short run but has potential to increase retu:ns for both parties in the long run. The study's
results are published in the 2009 Joumal of the ASFMRA (American Society of Farm Managers
and Rural Appraisers).

Whole farm.comparisons of ACRE to DCP pa5rments: This analysis compares estimated
Direct Counter-Cyclical Program (DCP) payments to ACRE (Average Crop Revenue Election)
payments for Arkansas cotton and rice farms during 2009 using the FSA ACRE Calculator and
during the 2009 - 2012 ACRE enrollment period using the Texas A&M ACRE Decision Aid
program. The results indicate potentially large ACRE payments relative to DCP payments were
possible for rice and other grain crops but not for potton during 2009 and the 2009-2012 ACRE
enrollment period. Consequently, ACRE looks fryorable for rice farms but unfavorable for
cotton farms relative to the traditional DCP dwing 2009 and throughout most of the 2009-2012
ACRE enrollment period. Results may be found online at the following U. of A. Extension web
address: http://www.araericulture.ors/agfoodpolicy/ACRE.htm and in B.R. Wells Rice Research
Studies 2008.



Economics of tillage and fertility in a rice-soybean rotationr This analysis uses nine years of
data from a long term rice-soybean rotation study at the RREC and included two fertility levels.
The results indicate that the low fertility treatment would have maximized profits for both tillage
treatments. Overall, results from the study indicate that no-till-low fertility would have been the
most profitable strategy while conventional-till-high ferlility would have been the least
profitable. Results are found in B.R. Wells Rice Research Studies 2008.

Fact sheet describing economics of no-till in a rice-soybean rotstion: An extension fact sheet
was developed this year outlining the economics of no-till management in the traditional rice-
soybean rotation used in Arkansas rice production (Economic Benefits of No-Till in a Rice-
Soybean Rotation. University of Arkansas Division of Agricultrue, Cooperative Extension
Service, Fact Sheet No. FSA38). The fact sheet displays research yields observed for both rice
and soybeans under oonventional till and no-till management, production costs and returns to
both crop enterprises under both tillage treatments, and information on the potential payoff
period in which no-till would become more profitable than conventional tillage. The fact sheet
may be found at the following web address:

Impact of field topography and seed variety in the Rice Research Verification Program:
This analysis used RRVP data from 2006-2008 to evaluate the impact of land improvements and
seed selection on rice profitability. The results indicate that over the past three years fields with
land improvements averaged higher grain yields and were more profitable by $66/acre over
unimproved frelds assuming an 80/20 crop share anangement. Seed selection also influenced
profitability. Hybrid varieties averaged $52 more per acre than conventional varieties and
$3l/acre more than Clearfield hybrid varieties. The RRVP farm level data helps validate the
assumptions used in the above zero grade rice study, Results can be found in B.R. Wells Rice
Research Studies 2008.

Yield potential by planting dates hased on Rice Research Verificntion Program data: This
analysis uses the RRVP data from 1983-2009 to estimate yield potential by planting date. The
results were similar to Extension recofirmendations but present a greater yield penalty than
recommendations estimate. Results can be found in Scott, R.C. (ed). Arkansas Crop Protection
Association Abstracts Research Conference, Vol. 13, p.19, 2009.

Final estimates of Arkansfls crop losses from poor hnrvest conditions in 20091 This analysis
estimated crop revenue losses from poor harvest conditions resulting from excessive rainfall
during the 2009 hawest period. Crop losses due to excessive rainfall at harvest were estimated to
be over $397 miltion. This estimate includes losses from yield, quality, and additional fieldwork
costs resulting from repairing rutted fields. Rice revenue losses were estimated at $46 million,
while soybean revenue losses were estimated at $204 million. The final report can be found
online at the following U. of A. Cooperative Extension web address:
httpt//division.uaex.edu/news uublications/2O09 estimated crop losses.pdf
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Baseline estimates of US and global rice econonries,2009-2018. This analysis is part of the
FAPRI 2009 US and global outlook. The FAPRI baseline is published annually and presented to
the US congress to analyze alternative policy scenarios. The baseline projections are online at:
http://www.fanri.iastate.edu/outlook/ Macroeconomic and policy data along with supply and
demand estimates are used to provide a baseline evaluation of the Arkansas and US and global
rice economies. This baseline is then used to evahrate the effects of alternative policy proposals
being considered by the US congress and impacts of policies in other countries.
http:iiarkansasasnews.uark.edu/57 I -43.pdf

Impact of trade policy re$porses to high agricultural commodity prices. The FAPRI baseline
was used to evaluate the effects of key exporter policies in 2008 that constxained export supplies
and key importer policies that resulted in speculative inflation of global and US rice prices in
2008. Policy explained two-thirds of the high rice prices received by Arkansas and US rice
producers in 2008. U.S. rice sector was a major beneficiary because it was able to increase rice
exports and take advantage of the high prices. A poster presentation was provided at the 2009
Arkansas rice field day. A paper was presented at the International Agricultural Economics
Association meeting in Beijing, China and a jour4al anicle is forthcoming.

LL601 Contamination and its effect on U,S. rioe prices. A study was completed that examined
the short-run price impacts of the Liberty Link 601 contamination event of U.S. rice supplies.
This study found a large and adverse price reaction to the contamination event. Longer-term
impacts were not investigated nor were costs associated with cleaning, testing and restructuring
of export shipments. This article is published in the Journal of Agricultural and Applied
Economics, February 20 I 0.
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Agronomic Production Practices in Arkansas

C.E. Wilson, Jr., R.D. Cartwrlght, R.J. Norman, K.A,K. Moldenhauer, and J. Glbbons
White River

Variety selection is one of the most important management decisions made each year by
rice producers. This choice is generally based upon past experience, seed availability, agronomic
traits and variety yield potential. When choosing a rice varietyo grain and milling yields,
lodging, maturity, disease susceptihility, seeding date, field characteristics, the potential for
quality reductions due to pecky rice, and market strategy should all be considered. Variety
performance data included in this publication are from the Arkansas Rice Performance Trials
(ARPT), disease observation plots in grower fields, and from seeding date studies conducted
during 2007-2009.

t .
2.
3 .
4.
5 .

Rohwer, Arkansas (Perry clay)
Stuttgart, Arkansas (Dewitt silt loam)
Moery Farm, Lonoke County (DeWitt silt loam)
Keiser, Arkansas (Sharkey clay)
Pine Tree Branch Experiment Station (Calloway silt loam)

F'igure l. Locations (l - 5) of the Arkansas Rice Performance Trials and Rice Disease
Monitoring Sites (shaded) conducted in 2009.

Each year replicated variety trials are established in numerous grower fields to monitor rice
variety reaction to diseases. The counties where the 2009 Rice Disease Monitoring Plots
(ARDMP) were located are shaded in Fig. L Yield information from these trials provides
additional valuable information on how varieties and advanced experimental lines perform
across the state when subjected to different environments and management practices. Variety
disease reaction data from these trials are used to help establish disease susceptibility ratings. A
Clearfield-only version is also conducted at a few locations to enable monitoring the impact of
Newpath herbicides on the Clearfield varieties. In general, information from these trials on
variety yield potential supports data from the ARPT. Rice Tec CL XL 745,CLXL729, and XL
723 werc the highest yielding cultivars across all locations. Similar to the ARPT, the top
yielding conventional varieties in the ARDMP were Wells, Jupiter, and Taggart. Yield
variability among the various locations represents different environments, but also susceptibility
to various diseases present at specific locations. Rice blast disease was present in Randolph,
White, and V/oodruff counties. Straighthead was severe in Phillips County and was also



observed in Jackson County. Growers are sncour€ged to seed newly released varieties on a
small acreage to evaluate performance under their specific management practices, soils and
environment. Growers are also encouraged to seed rice acreage in several varieties to reduce the
risk of disease epidemics and environmental effects. Varieties that have been tested uDder
Arkansas growing conditions will reduce potential risks associated with crop failure. Additional
information on speoific varieties not listed in this publication is available upon request. Contact
your local county Extension agent for more information.
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TITLEI Continuation of the DD50 Program tn Include Seeding Date Affect o0n Grain
Yield and Development of New Cultivars

PRINCIPAL II\N/ESTIGATOR C.E. Wilson, Jr., RREC

COOPER,A,TORS: R.J. Normqn, Jr., K*A.K, Moldenhauer, and J,
Gihbons

ECOLOGICAL ZONE: White River

INTRODUCTION

The DD50 computer prograrn has been one of the most successful programs developed
by the University of Arkansas Division of Agriculture. Approximately 50% of Arkansas rice
farmers utilize this program as a production manbgement tool and other rice-producing states
have developed similar programs based on this model. The program utilizes cultivar-specific
data to predict plant development based on the accumulation of DD50 thermal units from the
date of seedling emergence. These data are acquired from annual studies of promising
experimental lines and all newly released conventional and hybrid rice cultivars. Each new
cultivar remains in the study for a minimum of three years. When a new cultivar is released, the
data from these studies are used to provide threshold DD50 thermal units in the DD50 computer
prograrn to enable predictions of dates when plant development stages will occw and dates when
specific management practices should he performed. Therefore, the objectives of this study are
to develop a database for promising new rice cultivars, to verify the database for existing
cultivars, and to assess the effect of seeding date on DD50 thermal unit accumulations. In
addition to these objectives, the influence of seeding date on a cultivar's grain and milling yield
performance was considered to determine optimal seeding date for new cultivars.

Materials and Methods

The study was conducted during 2007,2008, and 2009 at the University of Arkansas Rice
Research and Hxtension Center (RREC) near Stuttgart, Arkansas, on a DeWitt silt loam soil.
Twenty cultivars were drill-seeded at a rate of 40 seedsiff in nine-row (7-in. spacing) wide plots,
15 ft in length, except the Rice Tec hybrids which were sowl at 16 seeds/ft'according to
RiceTec hybrid seeding recommendations. The targeted seeding dates were late March, mid-
April, mid-May, and mid-June. The normal cultural practices for dry-seeded delayed flood rice
were followed. All plots received 120 lb N/acre as a single preflood application of wea at the 4-
to S-leaf growth stage. The permanent flood was applied and maintained until the rice reached
mafiuity. Data collected included: mzuximum and minimum daily temperatures, seedling
emergence, and the number of days and DD50 thermal units required to reach O.S-inch internode
elongation, 50% heading, and maturity. At maturity, l2 ft of the center four rows of each plot
was harvested, the moisture content and weight of the grain were determined and a subsample of
harvested grain removed for milling purposes. Grain yields were adjusted to l2% moistwe and
reported on a bushels per acre basis. The dried rice was milled to obtain percent total white rice
and percent head rice. Each seeding date was alranged as a randomized complete block with
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three replications. Statistical analyses were conducted with SAS and mean separations were
conducted based upon Fisher's protected LSD (ct = 0.05) where appropriate.

Results and Discussion

Seeding date'studies are valuable to assist growers with planting decisions, particularly when the
weather is unfavorable for seeding in the optimum window. Among the cultivars evaluated each
of the three years, the hybrids Rice Tec CL XL 7?9 and CL XL 745 are among the highest
yielding cultivars. Among the non-hybrid Clearfteld cultivars, CL 151 has exhibited excellent
yield potential. Arize QM1003 has demonstrated excellent yield potential as a new hybrid
introduced by Bayer Cropscience. New conventional cultivars that have good yield Potential
include Taggan and RoyJ.

Cultivars differ in their response to late seeding, rThe most consistent cultivars across seeding
dates include Rice Tec CL y\L729, CL XL 745, and Wells. These cultivars tend to provide the
best overall yield potential when seeded in June.

Table 1. Influence of seeding date on of selected cultivars 2007.

Cultivar
Grain Yields

S-Anr-2007 23-Aor-2M7 2l-NIav-2007 l3Jun-2007 Averaqe

Bowman 54 6 l 128 85 132
cLl6t 5 1 70 1 3 6 75 133

CLITIAR 63 50 t3 l 9 l 134
Cvbonnet 1 l 64 t80 69 146
Francis 74 96 l 6 l il0 160
Juniter 75 89 t92 l l 6 168
Pirozue t30 133 t67 t27 139
Presidio 139 t26 149 79 123

RTCLXL729 230 207 200 133 193
RTCLXP745 153 4 J 7 194 t37 t79

RTXL723 23l 206 205 n7 190
Templeton 77 1 5 5 t 53 l ? l 15?,

Spring 40 r55 86 50 108
Trenasse 59 185 t44 t02 1 5 0

Wells 74 r84 188 n7 166
LSD 3 l 27 30 28
C.V. 10.3 8.9 10.8 15.8



Table 2. Influence of seeding dnte on of selected cultivars durine 2008.

Cultivar
Grain Yields

26-Mar:2008 l7-Anr-2008 l9-Mav-2008 l2-Jun-2ffi8 AYerrge

Arizel003 232.1 174.8 r 53.5 138.4 174.7
Bowman 210.8 t75.4 r47.3 l ?3 .5 164.3
Catahoula 1 8 1 . 5 186,4 89.4 t?7-4 46.1
Cheniere 195.7 t74.8 33.2 1  3 8 . 1 60.4
CLI3 I r 86.8 168.9 41.7 t42.5 60.0
cLl5t 215.2 176.3 18.7 143.6 63.4
cl- l6l 164.0 155.6 57.4 9 1 . 8 42.2

CLITlAR 190.6 140.5 1 5 . 5 r09.1 38.9
cLxL729 225.6 186.5 82.0 180.2 93.6
cLxL745 207.6 212.9 69.6 t13.2 90.8

JES 193.8 162.5 26.9 112 .8 49.0
Jupiter 223.8 199.3 6 1 . 5 1  54 .1 84.7

Neutune 194.3 206.5 19.6 1 6 1 . 5 85.4
RovJ 2t3.',I r83.0 55.4 1 3 1 . 2 70.8

Taesaxt 189.7 t47.7 53.8 140.4 57.9
Templeton 207.2 174.7 51.7 126.1 65. I
Trenasse r78.7 158.7 50.2 r17.5 5 1 . 3

Wells 185.3 189.8 71.6 128.  I 68.7
LSD 24.5 32.3 29.6 14.3
C,V. 7.4 10.7 12.0 6.2

Table 3. Inlluence of seedins date on srain srf,in vields of selected cultivars durins 2009.

Cultivar
Grain Yields

30-Mar-2009 l6-Aur-2009 l9-Mav-2009 l6-Jun-2009 AYerase

Arizel003 222 228 193 1 3 8 96
Bowman ?09 174 145 75 5 l
Catahoula t76 165 148 97 45

cll i l 204 185 t47 l l 62
CLI3 I 175 l 8 l 160 44 65

CLI42AR 184 t76 149 03 53
cl-t5t 231 r92 t67 24 78

CLlTIAR 182 l 6 l 154 t 7 53
CLISIAR 198 195 152 26 67
Jazzlr4an z0? r85 127 98 53

JES 209 177 1 8 8 n5 1','

Neptune 2 1 0 zt6 175 109 78
RTCLXL729 273 246 183 146 2r2
RTCLXL745 240 2t6 r62 ?r 185

RTJTL723 253 212 201 149 206
RoyJ t79 184 183 97 1 6 l

Taeeaxt 230 195 165 95 17l
Temoleton 232 l 9 t 167 1 1 9 t17

Wells 2t5 r92 l 9 l 135 183
LSD 30.9 24-2 29.6 14.3
C,V. 8.9 7.6 12.0 6.2
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RICE RESEARCH AND PROMOTION BOARD

TITLE: Tools and Strategies for Management of Rice Insect Pests
PRODUCTION SYSTEM: White RivET
INVESTIGATOR: John Bernhardt, Rice Entomologist, RREC, Stuttgart

0bjectives and Annual Report:
l. Determine the impact of flood depth on infestation and injury by rice water weevils. Plots were
established that had a shallow flood (2") for 3 or 4 weeks immediately after permanent flood and
followed by a 4" flood; and controls of deep flood (4") and shallow flood (2") for the full season.
Two sets of plots were established with one set untreated and a second set treated with a preflood
application of lambda cyhalothrin (KarateZ). Plots with a 2" flood for 3 and 4 weeks had a 38%
reduction in weevils when compared to the deop flood treatment. There were no significant
differences between yields for any plots, but the plots with shallow flood had 7 to 9 bushels more
than the deep flood. Plots treated with insecticide had 12 to 14 more bushels than the untreated
plots regardless of flood depth.

2. Determine'the impact oftillage practices on ricq insect infestation and damage, especially the rice
water weevil. I was unable to establish plots because of excessive rainfall that would have caused
planting too late in the season.

3 . Evaluate the impact of 'a new rice pest' , the sugarcane borer. Results - no sugarcane borer larvae
were found in rice fields in Arkansas and Desha counties. The survey of late planted fields was
limited to less than 20 fields in each county.

4. Row rice or funow-inigated rice may be a feasible water-saving alternative to continuous flood
irrigation, but incidence of whiteheads caused by a billbug has already been observed. Strategies for
management need to be formulated and tested. The seed treatment Dermacor X-100 was compared
to untreated plots and did not reduce the number of whiteheads.

5. Evaluate the impact on heading and yield from simulated armyworm damage. Plots were abandon
after excessive rain severely reduced plant stands. Previously, I reported delays in heading (2 to ?.5
days) and yield losses (6 bushels) when plants were cut at the ground level (simulated damage) at the
three and four leafstages.





TITLE: Quarantine and Control of Panicle Rice Mite, Steneotarsonemus spinki Using Molecular
detection, Quarantine and Biological control. W(

INVESTIGATORS: Ron Saylerr, Ashley Dowling2, Gus Lorenz2, and Rick Cartwrightr,
lDepartment of Plant Pathology and zDepartment of Entomology, University of Arkansas,
Fayetteville, Arkansas

Progress reuort for panicle rice mite grant,

We began work on this project in April2008 to determine the genetic diversity, occurrence and
mode of dispersal of the panicle rice mite (Steneotarsonemus spinki) in the rice growing area of
Arkansas. Our initial objective was to determine the genetic diversity of the panicle rice mite,
including specimens collected in the US as well as a suite of populations from Latin America and
Asia, as all other objectives are dependent on this. Given this objective requires DNA extraction,
PCR amplification, and DNA sequencing of a large number of panicle rice mite samples, we
experimented with different methods of DNA extraction and amplification of target gene regions.
This optimization was intended to maximize data quality while minimizing the cost of research
supplies early in the data collection process.

Extracting a sufficient quantity of DNA from an individual microscopic panicle rice mite for
PCR amplification is technically challenging. Previously to this project, we used the DNeasy kit
from kit Qiagen for other mite species, but switched to the DNA Micro Kit for the especially
small panicle rice mite and found it to be superior. We then tested the effect of freezing the
panicle mite in the kits suspension buffer, as other researchers reported that this improved DNA
yield. No improvement in PCR amplification was observed in our hands. We also found that the
addition of trehalose to the PCR reaction mixture improved PCR amplification over the standard
PCR conditions using Invitrogen's Platinum TAQ. This protocol was developed by the
Canadian Centre for DNA Barcoding and is publlshed on their website
(http://www.dnabarcodine.calpalqe/research/protlocols/amplification).

We have extracted and sequenced the mitochondrial cytochrome oxidase subunit I (COI) for
numerous US populations of ,S. spinki collected in 2007-2009. Specimens from 2007 came from
a Cornell greenhouse (NY), Rice Tec, Inc, (Houston, TX), a Texas research greenhouse, and
LSU research fields (LA). Specimens from 2008 were obtained via USDA, APHIS Inland
Inspection (Austin, TX) from locations in NY (Cornell University Greenhouse), AR (Dale
Bumpers National Rice Research Center), TX (Rice Tec, Inc). Specimens from 2009 were again
from TX (Rice Tec, Inc). All samples obtained to date have been extracted and all successful
extractions have been amplified and sequenced. Cytochrome oxidase I (COD was the gene of
choice for this study because of its high copy number, fast mutation rate, and a comparatively
small variance within species making it an excellent candidate for molecular diagnostics as well
as for the analysis of genetic diversity. Multiple COI sequences have been obtained for S, spinki
from all locations previously mentioned and results have indicated that all posses identical COI
sequences. These findings lead to a few preliminary conclusions. First, this likely indicates that
these are very recent invasions into these research greenhouses, likely occurring around the same
time period since they haven't had a chance to diverge yet. This contradicts the belief that this
mite is a common pest of no importance around since at least the 1960's. If this were the case we
would expect to see significant divergence between these populations. Also, panicle rice mites
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often reproduce parthenogenetically, so it is possible that using a maternally inherited gene like
COI may have confounded the results. Our next step was to sequence ITS, a highly variable
region in the nuclear genome. Direct amplification techniques through PCR failed to produce
enough useable even after all variables and parameters were exhausted. This gene has been
known to be difficult to sequence in some animal$, but is also more variable than COI and worth
the effort. Our next plan was to attempt to clone the ITS region from the panicle mite by
inserting the mite DNA region into a bacteria and allowing the bacteria to amplify the mite ITS
region. The bacteria were grown on plates, the ITS region was isolated from the bacteria and
sequenced. Unfortunately, all sequences were fungal in origin rather than mite. We are currently
trying to figure out the problem with ITS and may employ one more tactic to obtain the data.

We have also sequenced COI for Tarsonemus bilobaras found in rice from a research field at
LSU collecte d in 2007 . T . bilobatus is another mite commonly found in rice plants and we need
these sequences to distinguish them from the panicle rice mite sequences. This is especially
useful for the purpose of molecular diagnostics. We will continue to receive and analyze other
rice associated specimens in order to distinguish all possible species from PRM.

To date, confirmed panicle rice mites have been collected from Arkansas, Louisiana, Texas, and
New York. We have also obtained panicle rice rnites from collaborators in the Dominican
Republic and recently, as in last month, from China. We have attempted numerous times to
obtain panicle rice mite from other Latin American countries, but have been unsuccessful.
Additionally, colleagues at the USDA and APHIS are contacting intemational colleagues on our
behalf. Because of the lack of specimen diversity due to unwillingness of collaborators to send
specimens, oru project is at a standstill. We did not request a third year of funding for the project
as it would simply be a waste of rice board fundsi Until specimens from numerous Latin
American countries are obtained, the data we collect has no comparative value and therefore
carurot be used to further any of oru objectives. We plan to continue to talk to intemational
colleagues regaxding panicle mite specimens and if in the future obtain a substantial set of
different populations we may reinitiate the project.

Even though the project has been hampered by lack of specimens, several benefits have come
from the reseaxch. First, we have been able to train three different graduate students in the
Department of Entomology in molecular techniques useful for their own research projects.
Second, we have optimized protocols for DNA extraction and amplification of COI in panicle
rice mites and are working on a protocol for obtaining ITS. Lastly, we do have baseline data
from the populations in the US, Dominican Republic, and China, which, if in the future we
obtain specimens from other countries, will allow for the research project to be reinitiated.



TECH SUPPORT:

REPORT TO RICE RESEARCH & PROMOTION BOARD

TITLE: ' Integrated Rice Disease Management for Arkansas

INVESTIGATOR (S): Rick Cartwright, Charles Parsons, Chuck Wilson

COOPERATOR (S)l Fleet Lee, Brad Watkins, Rick Norman, Nathan Slaton,
James Gibbons, Karen Moldenhauer

Julie C. Robinson, Devany Crippen

F'UNDING AREAS - Please check one of the followingl

ECOSYSTEM * White River ,/

2OO9 PROGRESS ON SPECIFIC OBJECTIVES:

l. Ts evaluate on-farm rice variety plots, comrnercial fields, and cooperator plots for disease
incidence and severity

o Straighthead, blast and narrow brown leaf spot/brown spot panicle ratings were obtained
at the Newport DMP site while blast and ruilrow brown leaf spot/brown spot panicle
ratings at the Woodruff and White County DMP sites. Little information on disease at
other sites.

o CL 151 was weak for straighthead and panicle diseases in this ecozone.

o CL 261 looked acceptable for disease managemen[ except at excessive N rates.

o Taggart Iooked good across all sites while Templeton was good except for straighthead.

o Arkansas experimental were all acceptable with regard to disease reactions in this zone.

o Hybrids and indica-based experimental showed unusual head exsertion and premature
tiller senescence in this zone, as compared to typical rice cultivars. It is possible that the
cool nights during maturity contributed. Not much affect on yield as far as we could tell.

o Panicle disease athibuted to narrow brown leaf spot may be brown spot damage in
Arkansas.

2. To screen URRN and ARPT entries for susceptibility to kernel smut, false smut, black sheath
rot, stem rot, bacterial panicle blight

o Good rating data were obtained for stem rot reaction of the URRN lines at the Lake
Hogue test site with scattered data on blast and false smut at this site.

3. To evaluate fungicides for multiple disease control and economic value

o High rates of Stratego and Quilt worked best for false smut at the Lake Hogue site but
eYsrything was erratic.

o Novel fungicides tested were not impressive and Serenade and Ballad failed.

4. To determine the effect of potassium and fungicides on stem rot severity

o Preflood and early midseason K applications minimized stem rot and midseason
applications of Quadris fturgicide prwented most damage by the disease. Results to be
published by Dr. Slaton in early 2010 in Agronomy Joumal.
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WHITE RIVER ECOZONE REPORT I2OO9

Managing seedling disease problems on rice through the development of Pyrftium resistant cold-
tolerant cultivars, fiurgicides and cultural practices.

C. S. Rothrock

Stand problems, commonly associated with cool soil temperatures (early planting) and
saturated soils, consistently cause production losses in Arkansas rice fields. The role of soilborne
pathogens, especially Pythium spp., in these redustions in stand and early-season development of
rice have been documented. Seed treatment fungicides are effective in increasing stands in some
situations. The goal of this proposal was to ensufe uniform rice stands th'rough the development
of cultivars with disease resistance to Pythium spp. and the effrcacious use of fungicide seed
treatments. This will allow producers to take advantage of the benefits associated with early
planting, while ensuring reliable stand establishment under marginal environmental conditions.
In addition, the identification of Pythium species and the other pathogens associated with
seedling diseases on rice and the role of the environment, including soil salinity and water, and
cultural practices need to be clarified.

Cold-tolerant genotypes developed as part of the breeding pro$am were screen throughout
the research period. Limited time and space was available for these screens, which generally
relied on cotttrolled environmental chambers to ensure temperatures between 60 and 68"F. In
initial screens of these cold tolerant genotypes about 20Vo of the 214 evaluated gave stands that
were numerically greater than PI 560281, the Sthium resistant standard, for relative stand in
potting medium infested with Pythium compnred to noninfested potting medium. ThEse
genotypes are being retested to confirm their perfoffnalrce in soil containing Pythium compared
to noninfested soil. The susceptible standards are the cultivars Kaybonnet and Lemont.

The value of this resistance is being examined in field studies in the presence or absence of a
fungicide effective against Pythium spp. and in controlled environmental conditions examining
seedling growth and development in the presence of Pythium. Field studies included up to nine
different genotypes, which differ in their cold tolerance and resistance to seedling disease caused
by Pythium spp.; each genotype had the seed treatments not treated or treated with the fungicide
metalaxyl (Allegiance). Each test was a split-plot design with genotype as the main plot and
fungicides as thE subplot. The relative stand corurts nontreated/Allegiance@ seed treatment for the
treatments should assist in quantiffing the value of cold-tolemnt Pythiunr-resistant genotypes and
the importance of Pythium spp. There were 25 studies conducted dwing this proposal, generally
three planting dates per ecozone per year. Nine.tests were conducted at the Pine Tree Branch
Station at Colt. The best responses were found in 2007. ln 2007, eight different genotypes were
evaluated. The relative stand for all 9 studies were combined since there were no ecozone or
planting date effects, or interactions for these combined analyses. The only factor that was
significant was genotype (Table 1). The PIs, PI560243 and PI560281, demonstrated to be Pythium
resistant performed similar with and without fungicides for the conhol of Pythium, a value of near
one. In addition, the cold tolerant Pythium resistant genotype STG 03PR-03-048 (RV071124) also
performed well, as did the cultivar Spring known to be adapted for early planting. Cybonnet and
Kaybonnet performed similarly, but numerically lower that these genotypes for the nine sites.
Lemont performed significantly worse than all the other genotypes, with Allegiance@ treated seed
increasing stands over 2-fold compared to nontreated seed. In 2009, isolation of Pythium spp. and



root discoloration were assessed on l0 seedlings from each plot for selected genotypes for the
second planting date at Stuttgart, planted 23 Mareh 2009 (Table 2). Based on root discoloration
and isolation PI560281 and the genotype RV071124 differed from the cultivars Kaybonnet and
Wells.

Research is continuing to quantify the importance of Pythium resistance in rice genotypes
beyond the seedling stage over a wide range of temperatures. If this resistance is demonstrated
past seedling emergence, it would suggest this hait would be more valuable than fungicide seed
treatments to producers as a result of expressing resistance over an extended period versus the
period of activity of a seed treatment, a couple of weeks. Three cultivars were exitmine in this
study; PI56028 I , a plant introduction found to have good resistance to Pythium, RV071 I24, a
line from the cold-tolerance breeding program identified as having some Pythium resistance, and
Kaybonnet, cold tolerant but Pythium susceptible. The stand data confirms Pythium resistanee
for stand establishment. In addition, over a period of I weeks for surviving seedlings STGO3PR-
03-048 (RU 0101124) had relative root weight and top weight equivalent to the best PI evaluated
and much greater than Kaybonnet. This work suggests that the resistance being developed as part
of the cold tolerance program should have extended benefits for rice production.

The pathogens associated with rice seedlings were isolated and identified from the
nontreated seedlings from over 20 field studies in producers' field and soil from these fields in
controlled environmental experiments. Pythiurn species were the most frequently isolated
pathogen. Pythium spp. that were pathogenic were found to be P. arrhenomafles and P.
irregulare. Isolates that did not produce significant stand loss (non-/or less virulent) included P.
arrhenomanrls, P. catenulatum, P. torulosutn, and P. diclinum. Pythium arrhenomarees was the
most frequently isolated and virulent of the Pythium species in producers' rice fields in
Arkansas. Rhizoctonia solani AG-l1 was found to be common in one field.

Abiotic factors such as moderate soil salinity were examined to see if other factors
contribute to stand problems associated with seedling diseases. Experiments used an isolate of
Pythium torulosum that was nonpathogenic as shown by the control, base salinity (Table a).
Increasing salinity caused stand losses. Howevet, at salinities that caused no or moderate stand
losses (1744 or 2022 EC pS/cm), Pythium torulosum caused severe stand losses emphasizing the
importance of other stress factors and their role in increasing disease and stand losses.

This project has made significant contributions to the development of cold-tolerant
Pythium resistant cultivars, identiffing the important seedling disease pathogens on rice, and
evaluating the value of other control practices including fungicide seed treatments and cultural
practices to limit stand establishment problems for planting under marginal environmental
conditions.
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Table 1. Influence of genotype over locations and planting dates on relative stand
(nontreated seed sta:nd/Allegiance treated seed stand) for nine studies in 2007.
Cultivar/genotype Relative stand Pythium disease reaction

PI560243

Spring

Prs60281
src 03PR-03-048
Cybonnet

Kaybonnet

Lemont

1 .33  a

1 .27  a

t .2 t  a

1.04 a

0.94 ab

0.90 ab

0.41 b

Resistant

Unknown

Resistant

Resistant

Variable

Susceptible

Susceptible
'A value of I indicates the fungicide did not irnprove stand over the nontreated
seed and thus the genobpe has a higher level of resistance than a genoq/pe with
a relative stand <l.

Table 2. Response of selected cultivars to Pythium seedling
Disease for Stuttgart (Znd planting date) 2009.

Genotype
Pythium isolation Root

(%\ discoloration
None Metalaxvl
76.7 bc 67.5 cd
62.5 cd 62.5 cd

93.0 ab 46.7 d
100.0 a 97.5 ab

Pythium isolation interaction at,,F0. I 0.
Root discoloration, scale I to 5 (F0.05).

Table 3. Response of selected cultivars tn Pvthium arrhenomanes.

PI560281
sTG03PR-03-048
(RV07l124)

Kaybonnet
Wells

2.6 b
2.3 b

3 .6  a
3.2 ab

Genotype Relative stand Fresh root wt Top weieht
PI560281
sTGO3PR-03-048
(RU 0101124)
Kaybonnet

P- value

0.97 a
1.08 a

0.54 b

0.4271

0.32a
0.31  a

0 . l l  b

0.037r

0.42 a
0.34 ab

0.17  b

0.0548
Relative measwements are determined by the measurement of the variable in the
container infested wth Pythium arrhenomanes divided by the measurement for the
noninfested container. Means followed by the same letter are not significantly
different LSD (p:0.05)
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Table 4. Effect of salinity on seedling disease caused by
Pvthium torulosum.
Salinity treatment
EC (pS/cm)

Plant Stand
Non-infested Pythium torulosum

Experiment I
428

I 144
2022
3543
4862

Experiment 2
428

1744
3060
4180
7594

4.2 abc
4.8 ab
3.5  c
1 .2  d
0.5 de

4 .6b
5.6  a
1 .6  d
0.0 e
0.0 e

5.2 a
4.0 bc
0.5 d€
0.5 dE
0e

5.6 a
3 .0  c
0.6 e
0,2 e
0.0 e

Mean of 6 seed per container with 4 replications. Means within
an experiment followed by the same letter are not significantly
different LSD (p=0.05)
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" A Team Appruach to Improved Weed lManagement in Rice
RC. $cott

Report not available
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QUANTNryING TIIE EFFECT OF RICE HASYEST LOCATION ON RICE QUALITY ANI)
DEVELOPMENT OF RAPrD QUAI,TTY A$SESSMENT TOOLS {WR)

Jean-Frangois Meullenet, Terry Slebenmorgenl Ruben Morawicki, Jnmes Gibbons, and Karen
Moldenhauer

Objectives:
l. Creation of a web-based database to document the processing quality of Arhnnsas rice
Quality characteristics of rice harvested from ARPT
locations in Arkansas were presented in tables that
will be linkedto the University of fukansas, rice
processing pro gram web-site http ://uaryp.uAr-k. edu. Arr
example for cultivar Bengal is shown in Table l. 111.trtr ltl-Ii e.-dr lli:Hi
?. Ilevelop rapid tools for nssessing rice quality nnfl ffi. _**,w{tsrrt4
functional property
Surface lipid content and color of individual milled
rice kernels using Near-Infrared Reflectance
Spectroscopy MRS)
Surface lipid content (SLC) and color of milled rice
are often measured using bulk milled rice samples.
SLC and color of individual rice milled kernels, that
forms a rice bulk, however, vary due to differences in
kernels mafurity. This study was undertaken to
evaluate the use ofnear infrared spectroscopy, a non-
destructive method, to predict individual milled rice
SLC and L, a, and b color parameters. 150 rice
samples including medium- and long-grain
cultivars, harvested from 3 ARPT locations (one
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in each ecosystem) in Arkansas in 2008-2009 wwe used in this study. I00-lndividual milled rice
kernels from each cultivar were scarured using a diode-array-analyzer fitted with single kernel
adapter. Partial least squares regtession was performed using Unscrambler software to develop
prediction models of individual rice swface lipid content (SLC) and color. Measured and
predicted kernels SLC and L, a, and b color had coefficient of determinations of 0.86, 0.86, 0.61,
and 0.83, respectively. The correspondent root +ean square errors of prediction (RMSEP) were
0.06, 0.79,0.22 and 0.50, respectively. Distributions of SLC and color of individual kernels were
further evaluated as indications of milled rice bulk SLC and color. $LC and color of individual
kernels were nonnally distributed around means that are highty correlated with SLC and color of
milled rice bulk. These individual rice kernel measurements could be especially useful in breeding
programs. Color measurements could be useful in selection of breeding materials. However, many
other calibrations should be developed for individual kernel near-infrared spectroscopy to become
a useful screening tool. In particular, amylose content is the next component that we are attempting
to predict using individual kernel NIRS.
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QununnvrNc THE Errecr or Rrcs HnRvesr MolsruRn CoNtehrr ou Mlt ltt*tc AND Fuucuotqnl
Queltrv

White River Ecosystem
Summary report for 2009 (Year 3 of 3-year project)

Terryr siebenmorgen, Jean-F. Meullenet, Paul Counce, James Gibbons, Karen Moldenhauer,
A. Mauromoustakos, Chuck Wilson, and Rusty Bautista

Goals

The goals of this project are to accurately quantify how milling and functional qualities of
cultivars grown across Arkansas change with harvest moisture content (MC) as a means of
providing information to producers regarding the optimal MC at which to harvest rice. This goal
encompasses determining harvest moisture contenJ (HMC) effects on economic retum,
considering drying costs and milling quality reductions associated with HMC. Another goal is to
quantify nighttime air temperature effects on reducing head rice yields (HRYs) and introducing
processing variability.

Research Highlights

The following research highlights were derived from this project over the past three years (2007
to 2009):

Enhanced field sampling protocols allowed for collaboration with Arkansas breeding
efforts through the Arkansas Rice Performance Trials (ARPT) in meeting the above-
mentioned objectives. A total of 917 lots of rice were collected from six ARPT locations
(Corning, Keiser, Newport, Pine Tree, Stuttgart, and Rohwer) in 2007,2008, and 2009.
Individual kernel MC distributions at harvest affected milling quality, particularly HRY.
Reduction in HRY for high HMC rice was caused by immatue kernels, which are
weaker than sound kernels and usually break during milling. Reduction in HRY for low
HMC rice was caused by fissuring, which occurred due to rapid moisture adsorption of
critically low MC kernels. Fissured kemels are weak and usually break during milling.
Optimal HMCs based on maximizing HRYs ranged from 18% to22o/o'for long-grains,
19% to 22Vo for medium-grains, and 18% to 19% for hybrid XLl23. However, optimal
HMCs and net values (in parentheses), when also considering crurent drying costs and
price of head rice at $18.00/cwt and brokens at70Vo of head rice price, were 16.1%
($11.70/cwt)to20.4Vo(fiL?.?4lcwt)forlong-grains, 16.2%($11.61/cwt)to21.2%
($12.06/cwt) formedium-grains, and 16.7% ($11.7llcwt) to 18.7% ($11.90/cwt) for
hybrid XL723.
Kernel chalkiness affected milling quality; chalky kernels are weaker in mechanical
strength and cause reduction in HRY. Kemel susceptibility to chalkiness varied with
cultivar and was affected by location. LaGrue and XL723 were highly susceptible
cultivars, Wells was moderately resistant, and Bengal, Cypress, and Jupiter were least
susceptible. Cultivar susceptibility to chalk formation was speculated to be attributed to

t All moisture contents are expressed on a wet basis.



inherent genetic response to various environments, particularly high nighttime air
temperatures during kemel formation.

r Location and year affected milling quality and were linked to nighttime air temperatures
during the R6 and R7 reproductive growth stages. Nighttime air temperature frequencies,
as quantified by the 99% quantiles (temperature at which 99% of temperatues were less
during a duration) druing the R6, and to a lesser degree, R7, reproductive stages were
significantly and inversely conelated with peak HRYs.

2009 Sample collection from the Arkansas Rics Performance Trials (ARPT) and Disease
Monitoring plot (DMP) sites

Rice panicles of eight rice cultivars were harvested from foru ARPT locations and three Disease
Monitoring Plots, as shown in table l, at various HMC levels beginning at approximately 29Vo
and ending at approximately lTVu Samples were threshed with a portable thresher, cleaned, and
individual kernel MC distributions were measured immediately after harvest. A total of 342 lots
of rice were collected from seven locations. Low HMC samples were not available from Keiser,
Newport, and Waldenburg locations, due to frost f,nd rain damage. Lab analyses are underway
for the 342 lots collected to determine HRY, degree of milling, individual kernel dimensional
distributions, chalkine$$, color, pasting properties, and lipid and protein contents.

Table I. Summary af lots for eight cultivars collectedfromfour ARPt' and three DMP** sites
representing three ecosystems at the indicated hart est moisture content (HMC) ranges for property
characterization in 2 009.
Cultivars/
Source

Ecosystem/Location/flarvest MC Ranges

White River Grand Prairie Delta
BengaVARPT Pine Tree, AR 13.4 to 25.4% HMC Stuttgafi,

AR
14.8 ro 27.4o/o
HMC

Keiser, AR
Rohwer, AR

7.5 to 23.9% HMC
5.4 to 23.9% HMC

Clpress/ARPT Pinc Tree, AR t3.2 to 25.1% HMC StutBart,
AR

14.0 to 25.6%
HMC

Keiser, AR
Rohwer. AR

7.0to26.2%HMC
4.ltn27.6V"[JMC

Jupiter/ARPT Pine Tree, AR 13. l  to25. l%HMC StutBalt
AR

l5 . l  to29.6%
HMC

Keiser, AR
Rohwer. AR

7.5 to 26.7% HMC
5.1to23.9%HMC

Lagrue/ARPT Pine Tree, AR 13.l to22.0%HMC StutEart,
AR

12.9 to24.Q%
HMC

Keiser, AR
Rohwer" AR

7.4 to 26.4V'lilvlC
6.6 to 24.2% HMC

Wells/ARPT Pine Tree, AX 13.0 to 22.0% HMC StutSut,
AR

13.2 to24.7Vr
HMC

Keiser, AR
Rnhwer AR

7.8 to 25.5% HMC
4.2 to 22.5% HMC

XL723/ARPT Pine Tree, AR 13.0 to 22.1% HMC StuttsaG
AR

t3.9 ro 23,2%
HMC

Keiser, [P
Rohwer- AR

5.3 to 25.2% HMC
3.8 to 26,3% HMC

CLXL72g/DMP Newport" AR
Waldenburs. AR

23.3 to 28.0o/o HMC
20.0 to 29.1% HMC

Fresno, AR 13.4 to ?6.1% HMC

CLXL745/DMP Newport, AR
Waldenburg, AR

21.8 to27.7o/oHMC
20.1 to26.9%HMC

Frcsno, AR 12.8 to 25.7% HMC

*ARPT * Arkansas Rice Performance Trials **DMP - Disease Monitoring Plots



Title: Influence of soils, crop residues, and nitrogen fertilizer on rice production in Arkansas
(ProjectNo. ARK 1864) Wrrt Ert€A

Investigatorsl R.J. Norman, Project Coordinator, UAF; T.L. Roberts, UAF; C.E. Wilson, Jr.,
UARREC; N.A. Slaton, UAF; D.L. Frizzell, UARREC; J. Branson, UARREC

?009 Summary:
The Variety x Nitrogen (N) Fertilizer Rate Study determines the proper N fertilizer rates

for the new rice cultivars across the alray of soil and climatic conditions which exist in the

Arkansas rice growing region. The fourteen rice cultivars studied in 2009 were: 'Bowman';

'Catahoula'; 'Neptune'; 'Taggert'; 'Templetofl'; cr;**tan'; 'JES'; Horizon AG's Clearfield
'CLll l ' ,  'CLl42AR', 'CLl51'o and *CLl8lAR'; Bayer Crop Science'$ 'ArizeQMl003'; and the

Arkansas experimental varieties 'RU070l124', anl 'RU0801076'. The varieties ArizeQMl003,

Bowman, CLl5l, JES, and RU0701124 should rnaximize yield on most silt loam soils when 120

lb N/acre is applied in a two-way split application of 75 lb N/acre at preflood followed by 45 lb

N/acre at midseason. When these five varieties af,e grown on clay soils the preflood N rate

should increase to 105 lb N/acre and the midseason N rate should stay the same at 45 lb N/acre.

The varieties Catahoula, Taggart, and Templeton should maximize yield on most silt loam soils

when 150 lb N/acre is applied in a two-way split application of 105 lb N/acre at preflood

followed by 45 lb N/acre at midseason. When thEse aforementioned varieties axe grown on clay

soils the preflood N rate should increase to 135 lb N/acre and the midseason N rate should stay

the same at 45 lb N/acre. The variety Neptune fel,l between the previously two N rate groups and

should maximize yield on most silt loam soils when 135 lb N/acre is applied in a two-way split

application of 90 lb N/acre at preflood followed by 45 lb N/acre at midseason. When Neptune is

grown on clay soils the preflood N rate should increase to 105 lb N/acre and the midseason N

rate should stay the same at 45 lb N/acre. The otlrer varieties tested need at least another year of

study before any recommendations on N rate can be made.

The new soil N test for rice has been namod the 'Nitrogen-$oil Test for Rice' or 'N-

ST*R'. N-ST+R was validated at eight silt loam sites in 2009 that varied in native soil N

availability. N-St*R predicted the correct N fertilizer rate to achieve 90, 95 and 100% relative

grain yield at all eight sites, except where poultry litter has been applied preplant. Thus, N-ST+R

does not measure correctly the N released from poultry litter. Validation studies will continue in

2010 on silt loam soils and if N-ST*R proves accurate again the new test will be evaluated in



2011 in the Rice Research Verif,rcation Program. We will also conduct some strip trials in

commercial fields for additional data and for educational purposes. The states of Louisiana,

Mississippi, and Texas have started collaborating with us on the development of N-ST*R. The

success of N-ST+R on silt loam soils in Arkansas has led to research with clay soils. We

curently have data from seven site-years on clay soils and the preliminary results indicate N-

ST*R can predict the mineralization potential of a clay soil with an accuracy similar to silt loam

soils. These preliminary results suggest that clay soils may only have to be sampled to a l2-inch

depth versus an l8-inch depth for silt loam soils. We are going to try to get six to eight sites in
:

2010 on clay soils.

The new N soil test for rice, N-ST+R, has indicated silt loam soils needed to be sampled

to an 18-inch depth instead of the typical 4- to 6-inch depth used for phosphorus and potassium.

Previous research conducted by Craig Beyrouty indicated rice roots can reach a Z4-inch depth in

our silt loams soils. A lsN-tracer study was initiated in 2009 on three soil series to determine

how deep rice roots can access the soil native N supply in silt loam soils. The 2009 data

indicated rice roots can indeed take up N from an l8-inch depth on all three soil series evaluated.

This study will be repeated in 2010.

Field and laboratory studies with the newly promoted urease inhibitors 'UpGrade', 'N-

ZONE', and 'X-TEND' determined that none of three when coated on urea produce higher rice

yields compared to urea when applied 5 and l0 days prior to flooding as has been obtained with

Agrotain coated urea and ammonium sulfate. A follow-up laboratory/incubation study

determined Agrotain was an effective urease inhibitor that significantly inhibited ammonia

volatilization of urea over the approximately two week incubation period and that ammonium

sulfate volatilizes very little N due to its acidic nature. On the other hand, 'UpGrade', 'N-

ZONE', and 'X-TEND' did not inhibit ammonia Volatilization of urea at all and thus, they are

not effective urease inhibitors and should not be used by our producers. Weyerhaeuser believes

they have an effective urease inhibitor and they approached us to work with them. The first year

of data indicates their ruease inhibitor is not as afTective as Agrotain, but shows promise. We

will continue to work with Weyerhaeuser in 2010 in the hopes that they can develop an effective

urease inhibitor to improve the preflood N fertilizer efficiency of Arkansas delayed-flood rice.

Research began inZA07 on utilizing aerial imagery and spectral reflectance in the pursuit

of a technique to predict midseason N needs of the rice plant. The Rice Foundation has helped to



$upport this research. Varieties investigated are 'Wells', oCocodtie', and 'XL 723'. We are

working on the project with MSU and LSU and MSU is leading the research project. Cunently,

we are evaluating the three years of data and deciding on which wavelengths achieve the best

results and how to pursue in 2010.

Nitrogen fertilizer has the potential to enter streams, rivers, and lakes via irrigation return

flow from rice fields. A study was conducted to determine the days after urea fertilization that

floodwater should be held to minimize N loss via inigation retum flow. Floodwater N

concentrations (18.9 mg N/L maximum) from preflood N rates of 60 and 120 lb N/acre to a dry

soil surface decreased to control levels (0 lb N/acre) within 6 days of application. Application of

180 lb N/acre caused floodwater N concentrations to remain above control levels fot up to I I

days after fertilization. Midseason N fertilizer applications (i.e., 30 and 60 lb N/acre) increased

floodwater N concentrations (32.5 mg N/L maximum) greater than preflood N applications, but

also decreased to background levels within 5 days after application. Results from this study

indicate a prudent recommendation would be to retain floodwater on rice fields for at least 6 days

after application of typical preflood and midseason N rates and up to l1 days after atypically

large preflood N application rates.

Previous research we conducted indicted hybrid rice varieties require the same or less N

fertilizer to achieve a higher yield compared to conventionally bred varieties. This suggests the

hybrids take up N fertilizer more efficiently and/or they acquire native soil N more efficiently

than conventional varieties. To elucidate the hybrid's N uptake characteristics a study was

initiated at two looations in 2009 utilizing the lsN-tracer applied at a range of rates. The rice

varieties we are comparing are 'Wells' and RiceTec's 'XL745'. We are currently analyzing the

plant and soils samples taken in 2009 for total N concentration and atomTolsN to calculate

fertilizer N uptake, native soil N uptake, and N fertilizer remaining in the soil.
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Project Title:

Project Leaderr

Ecosystemr

$tatus:

Objectivesl
a. Correlate soil-test P and K between rice P and K concentration and grain yield to

establish critical thresholds for soil-test based fertilizer recommendations.
b. Calibrate soil-test P and K fertilizer rates to define the P and K applioation rates

needed to maximize rice grain yields within each soil-test K level.

Research established in 2009

Long-term Fertilization Trials

Pirre Tree Branch Station Annual K Rate trial (SOYBEAN) - 2009 was the 10ft year
(since 2000) of this long-term fertilization trial that is rotated between soybean and rioe
that receives annual muriate of potash rates of 0, 40, 80, 120, and 160 lb K2O acre-l with
each K rate replicated I times. oAffior 47F8' soybean was drilled (15 inch rows) into an
untilled seedbed on April 24. Soybean yields were significantly different among annual
K rates. Yields were increased by 35 to 40% by annual application of 120 to 160lb KzO
ucre-' q58 to 60 bu acre-l; compared.to soil receiving ilo K fertilizer since 2000. Annual
application of 40 to 80 lb K2O acre'' produced intermediate soybean yields (50-54 bu
acre-r;. Cumulatively, rice and soybean yield results from this trial indicate that the
greatest rice and soybean yields have beenproduced with the highest annual K rates.
Pine Tree Branch Station Annual K Rate tfial (RICE) * 2009 was the Itn year (since
2002) of this long-term K fertilization trial that is rotated between rice and soybean and
receives arurual a"""at muriate of potash rates of 0, 40, 80, 120, and 160 lb K2O acre-I
with each K rate replicated 9 times. Wells rice was planted into an untilled seedbed (no-
till) on 24 April. Moist soil conditions coupled with soybean residue resulted in variable
(deep and shallow) seeding depth. Although rice emergence occurred over a 6 week
period, a uniform stand was established, After flooding late emerged rice started to die
and the flood was removed to allow rice recovery. We estimate that95% of the rice
stand survived. Despite these early-season problems, grain yields were significantly
affected by annual K fertilizer rate. Rice receiving no K fertilizer produced the lowest
overall yield of 92 bu acre-r. Rice receiving 40 to 160 lb KzO acre't yrt produced yields
ranging from 122 to 145 bu acre-r with th.e Seatest yields (134-145 bu acre-r)produced by
rice receiving 80 to 160 lb K2O acre'r yrt. Soil-test K has not changed appreciably in soil
reoeiving no K fertilizer since the study was initiated suggesting the soil has reached a
low equilibrium of available soil K. Soil-test K has increased very slowly in soil
receiving annual K applications with a large proportion of the K fertilizer existing in the

Arkansas Soyhean Research Promotion Board
2009 Annual Report

Evaluation of Rice Response to Phosphorus and Potassium Fertilization on
silt loam soils

Nathan Slaton - Professor/Director of Soil Testing

White River
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non-exchangeable (slowly available or fixed) soil K pool.
3. Rice Research Extension Center Lonq-Tefin (veax 3\ P and K Trials * Rice and soybean

were drill seeded (noaill) in mid April into the fow established research areas. Excessive
rainfall coupled with poor drainage caused stand failure of both crops and delayed
replanting. Soybean (Schillinger R557) was replanted into all four research areas in early
June, a stand was established, but excessive stand loss occurred in July due to rainfall and
drainage problems. Rice was not replanted due to the late seeding date. Soybean stand
uniformity was sufficient for reporting research results in one research area for P and K.
Coincidentally, both of these areas had received lime before the 2008 soybean crop was
planted, but the other two areas received no lime. Soybean yields were similax among all
annual K rates and ranged from 57 to 59 bu acre'l(soil-test K of no K control was 130
ppm). Soybean yield was increased by P fertilization with soybean receiving no P
yielding 55 bu acrs-t compared to 58 to 60 bu acre-' for soybean receiving P (soil-test P
of control was 22 ppm). The rice-soybean rotation will be continued as planned in 2010.

P rate trials
1. Sites & Treatmentg - Tests were establislled at the PTBS and Lake Hogue on silt loam

soils..At each site, triple superphosphate and diammonium phosphate were applied to the
soil surface at rates of 0, 30, 60, and g0lbPros acre-r. Wells rice was seeded at each site.

2. Results - Lake Hoque (Hillemann silt loaur, l3 ppm P & pH 6.3) - Rice receiving no P
had a low (0.18% P) tissue P content 2 weeks after flooding, but rice grain yield was not
affected by P rate or P fertilizer source.

3. Results - Pine Tree Branch Station (Calhoun silt loam. 27 ppm P & 8.0 pH) * - Rice
receiving no P had a low (0.18% P) tissue P content 2 weeks after flooding, but rice grain
yield was not affected by P rate or P fertilizer source.

4. Practical auplication - Although rice grain yields were not increased by P fertilization,
both sites would have received a recommendation for P fertilizer. The soil test results
accurately predicted that rice tissue P concentration would be low in each soil after
flooding.

5. Milestone * These results were added to our database that includes soil test and plant
response information. Furthermore, the soils will be stored for further analysis.

Month of Fertilizer Application trials
1. Treatments - Research areas were established for P and K in adjacent areas at the Pine

Tree Branch Station. Fertilizer was applied ir,r December, February, and April (planting)
at rates of 0,45, and 90 lb K2O or PzOs aore-' as muriate of potash or triple
superphosphate. Soil samples were collected at eash time of application to a depth of 4
inches (standard for all studies). Soil in each research area, one each for P and K,
averaged 1l ppm P and 96 ppm K. Rice (Wells) was drilled (7.5 inch rows) into a fall-
tilled seedbed on April 22.

2. Results (Calloway silt loam) - Month of F and K fertilizer application and rate of P
fertilization had no effect on rice grain yield. Rice yields, averaged across application
months, were affected by K rate with rice yield increased from 155 bu acre-' for rice
receiving no P to 159 and 165 bu acre-l for rice receiving 45 or 90 lb P2O5 ecre-r. Again,
despite low soil-test Po rice did not respof,d favorably or negatively to P fertilization.
Data also suggested that rice uptake of P and K were unaffected by the time of fertilizer
application. These results are for only orr site, but clearly indicate that fertilizer tate was
more important than month of fertilizer application. Similar conclusions were made from
an adjacent soybean test.
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Hybrid vs Conventional Rice
1. Treatment$ - Growth and yield of Francis'and RiceTec CLXL745 were compared at

muriate of potash rates of 0, 45, 90, and 135 lb K2O acre'r at planting on a soil that had
optimum soil test K (146 ppm) at the Pine Tree Branch Station.

2. Results - Averaged across K rates, yield, dry matter, and K uptake of the hybrid rice was
20Yo greater than that of Francis. However, the tissue K concenhations were similar
between the hybrid and conventional rice. As expected, rice yield was not increased from
K fertilization, but at the highest application rate yields of both declined.

Time of K Fertilization
1. Treatments & Site - Mwiate of potash was applied at of 0, 60, and 120 lb KzO acre-r at to

designated plots before flooding, at midseason, and about one week before heading to
evaluate the utility of mid- and late-season K applications on K-deficient rice. THe test
was located in a commercial field in Prairie County. The soil had a very low soil-test K
of 62 ppm.

2. Results - Approximately 44Vo of the K fertilizer applied preflood was recovered in the
aboveground portion of plants by midseason. Grain yields were increased by 24-35o/o
from application of 60 to 120 lb K2O/acre, averaged across K application times.
Potassium deficiency has a greater influence on rice grain yield than dry matter
production as the maximum dry matter irpreases from K fertilization were 9 and 14% at
heading and midseason, respectively. Rice yields were greatest for K applied preflood
(175 bn/acre, LSD.l0 : 7 bu/acre) and least for rice that received no K (126 bu/aue).
Potassium applied at the late boot stage increased yields (165 bu/acre) compared to the no
K control, but had yields lower than when K was applied preflood.

Milestones
l. During the past three years,

a. We have completed and published the first conelation/calibration of soil-test K
for rice grown in the USA.

b. Confirmed and published that the yield of rice that is K deficient at mid- and late-
season growth stages can be increased significantly by applying K fertilizer into
the floodwater. We also confirmed that stem rot severity can be reduced with K
fertilizer and fixrgicide in these trials.

c. Documented that long-term mismanagement of K fertilizer on silt loam soils leads
to reduced rice and soybean yields. The optimum rate of K applied annually in
this trail was 120 - 160 lbK2o'hcrefear. In the most recent years, yields of
crops receving no K have often been only about 50-60% of soil fertilized with

' optimal K.
2. Additional research is needed for improving soil-test based P recommendations and to

complete other projects such as month of fertilizer application trials.
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End of the Year Report of The Rice Board Projed Entitled: Genetic and Economic lmpact of
lmproved Blast Resistance in University of Arkansas Rice Varieties. w4

Inveetlgators: Dr. Lanier Nafley and Dr. Fleet N. Lee

Objectlves: This study set out to quantify the vaHe of genetic blast resistance in the most
prwalent rice varieties sown in Arkansas. \A/hile Gach rice variety is given a broad rating of
being "very susceptible, susceptible, moderately susceptible, resistant and moderately resistant"
to the blast disease, the underlying economic values of these ratings have not been estimated.
Estimates from our model allow producers, academics, and policy makers the ability to quantify
the economic value of genetic blast resistance in rice and the associated costs of mitigating
blast in blast susceptible varieties.

Results: To first quantify the economic value of genetic blast resistance, and the cost of
mitigating it, it was nece$sary to define what the tather broad terms of "susceptible, moderately
susceptible, resistant and moderately resistant" were in dollar terms. To do this several
University of Arkansas plant pathologists were surveyed on the probability of applying Quadris
to mitigate blast for each rice variety planted in Arkansas. While blast can be mitigated through
proper irrigation practices, this study analyzes the estimated probability and the associated cost
of an actual outbreak by variety. The pathologists were asked to provide an estimated
probability of a blast outbreak in an "average" growing year under "average" growing conditions.
Next, they were asked to estimate what the maxlmum probability of having to apply fungicide for
each variety was. This would represent a growing year which blast conditions were favorable.
They were also asked to give the minimum prob$bility that each variety would need to be
sprayed, which represented a growing year with unfavorable blast conditions. Again, it should
be stressed that while blast can be mitigated by proper flood control we are only analyzing the
genetic blast susceptibility qualities and their associated probability of infection, cefens paribus.
In conjunction with these probabilities, data were collected over five years from seven different
Ouadris suppliers and custom sprayer$ throughout the Delta so that an average blast
application cost across the state could be estimated. Since we had the minimum, maximum,
and mean probabilities of an application by variety 100,000 Monte Carlo simulation iterations
were run, assuming a normal distribution, to calculate the cost of blast mitigation through
fungicide application for each variety.

The simulation results show, intuitively, that blast resistant varieties like Cybonnet and
the hybrids (723 and 7?9) have no application costs associated with them to mitigate blast. The
blast "susceptible" varieties (Wells, Cheniere, Jqpiter, Bengal, Clearfield 161 and 171) averaged
a $2.38 per acre cost to mitigate blast through the use of Quadris in an average growing
sea$on. Varieties classified as "very susceptible'to blast (Francis and Clearfield 151) averaged
a $12.23 p6r acre cost to mitigate blast through the use of Quadris in an average growing
$eason. ln years with weather conditions that are conducive for blast, like 2009, these per acre
average costs increase to $4.75 and $20.87 for varieties that are blast "$usceptible' and "very
susceptible", respectively. These estimates take the broad categorization of qualitative blast
resistance ratings and place an economic value on them with a mean and standard deviation.
This should give insight to producers, scientists, and policy makers what the value of blast
resistance is in financialterms.
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Economic Analysis of Arkansas Rice Farms - 2009 End of Year Summary
Investigators: Eric Wailes, Brad Watkins, and Jeffrey Hignight

Maximizing returns to nitrogen in ricel This study uses U. of A. variety by N data to estimate
rice yield respon$s to N functions and uses the Mqximum Return To N (MRTN) method to
determine economically optimal N levels for four different rice reseatch locations in eastem
Arkansas. The results indicate rice producers.can f,pply less N than optimal and receive retums
that are not appreciably different (within I percent) from the maximum retums achievable.
Nitrogen rates at the point of maximum return desline as the price of urea increases, but N levels
that maximize returns at high urea prices may also produce returns not appreciably different from
maximum returns achieved at lower urea prices. Therefore potentially less N may be required to
achieve similar profitability. Nitrogen rates that either maximize or approximate maximum
retums across different urea prices were 162 lb/acre at the Northeast Research and Extension
Center (Keiser, Ark.); 148 lb/acre at the Southeast Research and Extension Center (Rohwer,
Ark.); 127 lblacre at the Rice Research and Extension Center (Stuttgart, Ark.); and 100 lb/acre at
the Lake Hogue Research Farm (Wiener, Ark.). Sfudy results are reported in B.R. Wells Rice
Research Studies 2008 and were presented in February at the 2010 Rice Technical Working
Group Meetings in Biloxi, Mississippi.

Impacts of rental arrangements on the profitahility of zero-grade rice: This study uses a Net
Present Valub (NPV) approach to evaluate the monetary benefits of zero-grade rice production
for tenants and landlords under alternative rental arrangements. Both parties gain positive
monetary benefits under most lease structures. Thp tenant generally gains the most monetary
benefit when the terms of the lease remain unchanged before and after the land improvement,
while the landlord tends to receive the most monetary benefit by either renegotiating for a larger
share of the arop or in some instances renegotiating from a crop share to a cost share
arrangement. The potential for yield loss after leveling to a zero grade can negatively impact
both parties during the initial years following the land improvement. Both parties can receive
negative NPVs for some lease structures when yields decline by as much as 20 percent following
the land improvement. However, NPVs eventually become positive with the passing of time.
Therefore, zero-grade has potential to increase the risk of yield and income loss for both parties
in the short run but has potential to increase returns for both parties in the long run. The study's
results are published in the 2009 Joumal of the ASFMRA (American Society of Farm Managers
and Rural Appraisers).

Whole farm,comparisons of ACRE to IICP paymentsl This analysis compares estimated
Direct Counter-Cyclical Program (DCP) payments to ACRE (Average Crop Revenue Election)
payments for Arkansas cotton and rice farms during 2009 using the FSA ACRE Calculator and
during the 2009 -2012 ACRE enrollment period using the Texas A&M ACRE Decision Aid
prograrn. The results indicate potentially large ACRE payments relative to DCP payments were
possible for rice and other grain crops but not for cotton during 2009 and the 2009-2012 ACRE
enrollment period. Consequently, ACRE looks favorable for rice farms but unfavorable for
cotton farms relative to the haditional DCP during 2009 and throughout most of the 2009-2012
ACRE enrollment period. Results may be found online at the following U, of A. Extension web
address: http://www.arasriculture.orq/aqfoodpoliqv/ACRE.htm and in B.R. Wells Rice Research
Studies 2008.
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Economics of tillage and fertility in a rice-soybtan rotation: This analysis uses nine years of
data from a long term rice-soybean rotation study at the RREC and included two fertility levels.
The results indicate that the low fertility treatment would have maximized profits for both tillage
treatments. Overall, results from the study indicate that no-till-low fertility would have been the
most profitable strategy while conventional-till-high fertility would have been the least
profitable. Results are found in B.R. Wells Rice Research Studies 2008.

F'act sheet describing economics of no-till in a nfice-soybean rotation: An extension fact sheet
was developed this year outlining the economics of no-till management in the traditional rice-
soybean rotation used in Arkansas rice production (Economic Benefits of No-Till in a Rice-
Soybean Rotation. University of Arkansas Division of Agriculture, Cooperative Extension
Service, Fact Sheet No. FSA38). The fact sheet displays research yields observed for both rice
and soybeans under conventional till and no-till lrranagement, production costs and refurns to
both crop enterprises under both tillage treatmentso and information on the potential payoff
period in which no-till would become more profitable than conventional tillage. The fact sheet
may be found at the following web addressl
http://www.qaex.edu/Other Areas/publications/PDF/FSA-3 8.pdf

Impact of field topography and seed variety in the Rice Research Verification Programl
This analysis used RRVP data from 2006-2008 to evaluate the impact of land improvements and
seed selection on rice profitability. The results indicate that over the past three years fields with
Iand improvements averaged higher grain yields and were more profitable by $66/acre over
unimproved fields assuming an 80/20 crop share arrangement. Seed selection also in{luenced
profitability. Hybrid varieties averaged $52 more,per acre than conventional varieties and
$3l/acre more than Clearfield hybrid varieties. Ths RRVP farm level data helps validate the
assumptions used in the above zero grade rice study. Results can be found in B.R. Wells Rice
Research Studies 2008.

Yield potential by planting dates based on Rice Research Verification Program data: This
analysis uses the RRVP data from 1983-2009 to estimate yield potential by planting date. The
results were similar to Extension recommendations but present a greater yield penalty than
recommendations estimate. Results can be found in Scott, R.C. (ed). Arkansas Crop Protection
Association dbstracts Research Conference, Vol. 13, p.19, 2009.

Final estimates of Arkansfl$ crop losses from poor harvest conditions in 2009: This analysis
estimated crop revenue losses from poor harvest conditions resulting from excessive rainfall
during the 2009 harvest period. Crop losses due to excessive rainfall at harvest were estimated to
be over $397 million. This estimate includes lossds from yield, quality, and additional fieldwork
costs resulting from repairing rutted fields. Rice rcvenue losses were estimated at $46 million,
while soybean revenue losses were estimated at $204 million. The final report can be found
online at the following U. of A. Cooperative Extension web address:
http://division.uaex.edu/newsJublications/2009 pstimated-crop losses.pdf
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Baseline estimates of US and global rice econohies,2009-2018. This analysis is part of the
FAPRI2009 US and global outlook. The FAPRI baseline is published annually and presented to
the US congress to analyze alternative policy scenarios. The baseline projections are online at:
http://www.fapri.iastate.edr.r/outlook/ Macroeconomic and policy data along with supply and
demand estimates are used to provide a baseline evaluation of the Arkansas and US and global
rice economies. This baseline is then used to evaluate the effects of alternative policy proposals
being considered by the US congress and impacts of policies in other countries.
http://arkansasamrews.uark.edu/57 1 -43.pdf

Impact of trade policy rssponse$ to high agricultural commodity prices. The FAPRI baseline
was used to evaluate the effects of key exporter policies in 2008 that constrained export supplies
and key importer policies that resulted in speculative inflation of global and US rice prices in
2008. Policy explained two-thirds of the high rice prices received by Arkansas and US rice
producers in 2008. U.S. rice sector was a major beneficiary because it was able to increase rice
exports and take advantage of the high prices. A poster presentation was provided at the 2009
Arkansas rice field day. A paper was presented at the International Agricultrual Economics
Association meeting in Beijing, China and a journal article is forthcoming.

LL601 Contnminntion and its effect on U.S. rice prices, A study was completed that examined
the short-run price impacts of the Liberty Link 601 contamination event of U.S. rice supplies.
This study found a large and adverse price reaction to the contamination event. Longer-term
impacts were not investigated nor were costs associated with cleaning, testing and restructuring
of export shipments. This article is published in the Joumal of Agricultural and Applied
Economics, February 201 0.
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Agronomic Production; Practices in Arkansas

C.E. Wilson, Jr., R.D. Cartwrlght, R.J. Norman, K.A.K. Moldenhauer, and J. Gibhons
DEIiTA

Variety selection is one of the most impoftant management decisions made each year by
rice producers. This choice is generally based upon past experience, seed availability, agronomic
traits and variety yield potential. When choosing a rice variety, grain and milling yields,
lodging, maturity, disease susceptibility, seeding date, field characteristics, the potential for
quality reductions due to pecky rice, and market strategy should all be considered. Variety
performance data included in this publication are from the Arkansas Rice Performance Trials
(ARPT), disease observation plots in grower frelds, and from seeding date studies conducted
during 2007-2009,

l .
2.
J .

4.
5 .

Rohwer, Arkansas (Perry clay)
Stuttgart, Arkansas (Dewitt silt loam)
Moery Farm, Lonoke County (DeWitt silt loam)
Keiser, Arkansas (Sharkey clay)
Pine Tree Branch Experiment Station (Calloway silt loam)

Figure l. Locations (1 - 5) of the Arkansas Riee Performflnce Trials nnd Rice Ilisease
Monitoring Sites (shaded) conducted in ?009,

Each year replicated variety trials are established in numerous grower fields to monitor rice
variety reaction to diseases. The courties where the 2009 Rice Disease Monitoring Plots
(ARDMP) were located are shaded in Fig. tr. Yield infonnation from these trials provides
additional valuable information on how varieties and advanced experimental lines perform
across the state when subjected to different environments and management practices. Variety
disease reaction data from these trials are used to help establish disease susceptibility ratings. A
Clearfield-only version is also conducted at a few locations to enable monitoring the impact of
Newpath herbicides on the Clearfield varieties. Iil general, information from these trials on
variety yield potential supports data from the ARPT. Rice Tec CL XL 745, CLI'L 729, and XL
723 were the highest yielding cultivars across all,locations. Similar to the ARPT, the top
yielding conventional varieties in the ARDMP were Wells, Jupiter, and Taggart. Yield
variability among the various locations represent$ different environments, but also susceptibility
to various diseases present at specific locations. Rice blast disease was present in Randolph,
White, and Woodruff counties. Straighthead was severe in Phillips County and was also
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observed in Jhckson Courty. Growers are encouraged to seed newly released varieties on a
small acreage to evaluate perdormance under their specif,rc management practices, soils and
environment. Growers are also encouraged to seed rice acreage in several varieties to reduce the

risk of disease epidemics and environmental effects. Varieties that have been tested under
Arkansas growing conditions will reduce potential risks associated with crop failure. Additional

information on specific varieties not listed in this publication is available upon request. Contact
yow local county Extension agent for more information.
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TITLE: Continuntion of the DD50 Program to Include Seeding Date Affect oOn Grain
Yield and Development of New Cultivars

PRINCIPAL INVESTIGATOR: C.E. lVikon, Jr', RREC

COOPERATOR$:

' ECOLOGICAL ZONE: Delta

R.J. Normwt, Jr,, KA.K. Moldenhaaer, and J.
Gibbons

INTRODUCTION

The DD50 computer program has been one of the most successful programs developed
by the University of Arkansas Division of Agriculture. Approximately 50% of Arkansas rice
farmers utilize this program as a production management tool and other rice-producing states
have developed similar programs based on this model. The program utilizes cultivar-specific
data to predict plant development based on the accumulation of DD50 thermal units from the
date of seedling emergence. These data are acquired from annual studies of promising
experimental lines and all newly released conventional and hybrid rice cultivars. Each new
cultivar remains in the study for a minimum of tkee years. When a new cultivax is released, the
data from these studies are used to provide threshold DD50 thermal units in the DD50 computer
program to enable predictions of dates when plant development stages will occur and dates when
specific management practices should be perfornted. Therefore, the objectives of this study are
to develop a database for promising new rice cultivars, to verifu the database for existing
cultivars, and to asses$ the effect of seeding date on DD50 thermal unit accumulations. In
addition to these objectives, the influence of seeding date on a cultivar's grain and milling yield
performance was considered to determine optimal seeding date for new cultivars.

Materials and Methods

The study was conducted during 2007, ?008, and 2009 at the University of Arkansas Rice
Research and Extension Center (RREC) near Stuttgart, Arkansas, on a DeWitt silt loam soil.
Twenty cultivars were drill-seeded at a rate of 40 seeds/ftz in nine-row (7-il. spacing) wide plots,
15 ft in lenglh, except the Rice Tec hybrids which were sown at 16 seeds/ft" according to
RiceTec hybrid seeding reaommendations. The targeted seeding dates were late March, mid-
April, mid-May, and mid-June. The normal cultural practices for dry-seeded delayed flood rice
were followed. All plots received l20lb N/acre as a single preflood application of wea at the 4-
to S-leaf growth stage. The permanent flood was applied and maintained until the rice reached
maturity. Data collected included: maximum and minimum daily temperatwes, seedling
emergence, and the number of days and DD50 thermal rurits required to reach O.S-inch internode
elongation, 50% heading, and maturity. At mahuity, 12 ft of the center four rows of each plot
was harvested, the moistrrre content and weight of the grain were determined and a subsample of
harvested grain removed for milling purposes. Grain yields were adjusted to l2oi moisture and
reported on a bushels per acre basis. The dried rice was milled to obtain percent total white rice
and percent head rice. Each seeding date was arranged as a randomized complete block with



three replications. Statistical analyses were conducted with SAS and mean separations were
conducted based upon Fisher's protected LSD (o:0.05) where appropriate.

Results and Discussion

Seeding date studies are valuable to assist growers with planting decisions, particularly when the
weather is unfavorable for seeding in the optimuryr window. Among the cultivars evaluated each
of the tluee years, the hybrids Rice Tec CL XL 729 and CL XL 745 are among the highest
yielding cultivars. Among the non-hybrid Clearfield cultivars, CL l5l has exhibited excellent
yield potential. Arize QM1003 has dernonstrated excellent yield potential as a new hybrid
introduced by Bayer Cropscience. New conventipnal cultivars that have good yield potential
include Taggart and RoyJ.

Cultivars differ in their response to late seeding. rThe most consistent cultivars across seeding
dates include Rice Tec CL X'L729, CL XL 745, and Wells. These cultivars tend to provide the
best overall yield potential when seeded in June.

Table l. Influ,cnce of seedins date on srain srtin vields of selected cultivars du 2007.
Cultivar

Grain Yields
5-Aor-2007 23-Aur-2007 2l-Mav-2007 lS-Jun-2007 Averase

Bowman 154 l 6 l 128 85 32
cLl6 l t 5 t 170 136 75 J J

CLITIAR 163 150 l 3 t 9 l 34
Cvbonnet t7l 164 180 69 46
Francis 174 196 l 6 l l l 0 60
Juniter t75 189 l9? l l 6 68
Pirogue 130 1 3 3 167 t27 39
Presidio 139 tz6 149 79 23

RTCLXL729 230 207 200 133 93
RTCLXP745 153 233 194 137 79

RTXL723 231 206 20s tt7 90
Temoleton t7'7 155 1 5 3 t2l \)

Surins 140 t 5 5 86 50 08
Trenasse 169 1 8 5 t44 l0? 50

Wells t74 184 1 8 8 tt7 66
LSD 3 l 27 30 28
C.V. 10.3 8.9 10.8 15.8



Table 2.Influence of seeding date on of selected cultivars d

Cultivar
Grain Yields

26-Mar-2008 l7-Anr-2008 19-Mav-2008 l2-Jun-2008 Averaqe

Arizel003 232.1 74.8 153.s 138.4 174.7
Bowman 210.8 75.4 147.3 r23.5 164.3
Catahoula 1 8 1 , 5 86.4 89.4 127.4 146.1
Cheniere 195.7 74.8 133.2 r38.1 160.4
cL l3 l 186.8 68.9 141.7 r42.5 160.0
cl" l5l 2t5.2 76.3 I 1 8 . 7 143.6 163.4
CLI6I 164.0 55.6 157.4 9 1 . 8 142.2

CLITIAR 190.6 40.s I 1 5 . 5 09.1 138.9
cLxL729 ?25.6 86.5 182.0 80.? r93.6
cLxL745 207.6 2t2.9 169.6 73.2 190.8

JES 193.8 t62.5 126.9 12.8 149.0
Jupiter 223.8 t99.3 r61 .5 54.1 184.7

Neptune 194.3 206.5 r79.6 6 l . 5 18s.4
RovJ 2t3.7 183.0 155.4 3r.2 170.8

Taqgart 189.7 r47.1 153.8 40.4 157.9
Templeton 207.2 t74.7 151.7 ?.6.7 165.  I
Trenasse 178.1 158.7 r50.2 r7.s l 5 l . 3

Wells 185.3 189.8 t 7 l . 6 28. I 168.7
LSD 2,4.5 32.3 29.6 14.3
c.v. 7.4 10.7 12.0 6.2

2008.

able 3.Influt ;lrce of seedins date on of selected cultivars durins ?009.

Cultiver
Grain Yields

30-Mar-2009 l6-Anr-2009 l9-Mav-2009 l6-Jun-2009 AYerase

Arizel003 222, 228 93 r38 196
Bowman 209 74 45 75 t 5 t
Catahoula 176 65 48 97 146

cLil l 204 85 41 l l l t62
CLI3 I t75 8 l 60 r44 165

CL142AR r84 76 49 103 t53
cl. l5l 231 92 67 lz4 r78

CLlTIAR 182 6 l 54 tt7 r53
CLISlAR 198 95 52 126 r67
Jazzlvlan 202 85 11 98 153

JES 209 77 88 1 r5 r72
Neptune 2 1 0 2 1 6 75 109 178

RTCLXL729 273 246 83 146 zt2
RTCLXL745 240 zr6 62 1 2 l 185

RTXL723 263 2t2 201 149 206
RovJ 179 84 183 97 l 6 r

Tageart 230 95 165 95 t7l
Templeton 232 9 l 67 l l 9 171

Wells 2t5 92 l 9 l 1 3 5 183
LSD 30.9 24.2 29.6 t4.3
C.V. 8.9 7.6 12.0 6.2
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RICE RESEARCH AND PROMOTION BOARI)

TITLE: Tools and Strategies for Management of Rice Insect Pests
PRODUCTION SYSTEM: Delta
INVESTIGATOR: John Bemhardt, Rice Entomologist, RREC, Stuttgart

0bjectives and Annual Report:
1. Determine the impact of flood depth on infestation and injury by rice water weevils. Plots were
established that had a shallow flood (2") for 3 or 4 weeks immediately after permanent flood and
followed by a 4" flood; and controls of deep flood (4") and shallow flood (2") for the full season.
Two sets of plots were established with one set untreated and a second set treated with a preflood
application of lambda cyhalothrin (KarateZ). Plots with a 2" flood for 3 and 4 weeks had a 38%
reduction in weevils when compared to the deep flood treatment. There were no significant
differences between yields for any plots, but the plots with shallow flood had 7 to I bushels more
than the deep flood. Plots treated with insecticide had 12 to t4 more bushels than the untreated
plots regardless of flood depth.

2. Determine the impact of tillage practices on rice insect infestation and damage, especially the rice
water weevil. I was unable to establish plots because of excessive rainfall that would have caused
planting too late in the season.

3. Evaluate the impact of 'a new rice pest', the sugarcane borer. Results - no sugarcane borer larvae
were found in rice fields in Arkansas and Desha counties. The swvey of late planted fields was
limited to less than 20 fields in each county.

4. Row rice or funow-irrigated rice may be a feasible water-saving alternative to continuous flood
irrigation, but incidence of whiteheads caused by a billbug has already been observed. Strategies for
management need to be formulated and tested. The seed treatment Dermacor X-100 was compared
to untreated plots and did not reduce the number of whiteheads.

5. Evaluate the impact on heading and yield from simulated army-rvorm damage. Plots were abandon
after excessive rain severely reduced plant stands. Previously, I reported delays in heading (2to2.5
days) and yield losses (6 bushels) when plants were cut at the ground level (simulated damage) at the
three and four leafstages.

92
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Report to the Rice Promotion Board for 2009

Title: Rice Insect Control
Investigators: Gus Lorene
Ecological Zone'. Delta

Status - Year I of 3

|Yhat we said we would do:

0bjectives
1. Evaluate the efiFectiveness of existing and new insecticides for control of major

rice insect pests.
2. To develop research-based recoinmendations for the control of rice insect pests.
3. Communicate results of studies with growers, consultants, and county agents to

help growers increase profitability in rice production,

Procedures
Insecticide treatments will be compared in rerplicated field experiments conducted at various
locations'for control of insects in rice. The difficulty in conducting insecticide evaluations
cannot be overstated. Unlike herbicide or fertilizer evaluations the entomologist has to "go
where the insects are" which can be problenntic. Because these infestations rarely occur by
experiment stations or where your equipment is located this results in increased travel time
and equipment hauling.

Treatments will include standard and experimental herbicides and their combinations at
various rates and formulations, application times and methods of application. Most field
trials will have 10-15 treatments with 4 replications. Data must be collected on a scheduled
basis over time and will include visual estimates of insect control, actual insect counts and
crop injruy as well as yield at harvest. Laboratory bioassays and greenhouse evaluations may
be necessaf,y. Locations within the Delta region will have to be selected based on input from
growers, consultants, and county agents where problems have been shown to occur.

Planned Milestones
1. The annual publication of updated and refined insect control recommendations based

on the proposed research in the Extension Publication MP-144.
The completion of over 5-10 studies annually designed with ow objectives in mind.
A number of media publications in the Delta Farm Presso Rice Journal, Rice Farming
Magazine and others.
Numerous presentations of research results at county meetings, field days and other
production meetings.

l(hat We Accomnlished

L We were successful in being grsnted a Section 18 for Dermacor in both 2008 and
2AA9. This allowed us to evaluate this product on small plots but more
importantly on grower fields.

4 ,



2. We were the only state to receive a Section 18 for Cruiser in 2009. Estimates
indicate over 250,000 acres had Cruiser treated seed. As with Dermacor the value
of large block evaluations on gro\ /Fr fields to assess the value of this seed

. treatment was extremely valuable for making recommendations now that both of
these products have a label for 2010. These section l8's were very well received
by growers across the state and as our studies continue to show, the seed
treatments are e very valuable tool for our growers.

3. In 2009 we conducted 15 replicated small plot trials and 13 large block trials to
evaluate existing and new seed heutrments for rice. Trials were conducted in
Poinsett, Cross, Crittenden, St. Francis, White, Lonoke, Prairie, Arkansas, Phillips
and Ashley Counties.

4, We published results of these trials in 2008 in 2 articles in the B, R. Wells
Research Summaries, and have shown the data in 27 county producet meetings, 7
field days, at the ACPA Technical Conf., Arkansas Crop Mgmt. Conf., Rice
Technical Working Group Conf. (2 presentations), and at several consultant

. conferences (17).

Hiehlishts of lVorlr in 2009

Grape Colasnis (GC)
One of our top priorities in 2009 was to eval$ate the seed treatments for Grape Colaspis (GC)
or Lespedeza Worm. Remember, that in 2008 large and small block trials appeared to
indicate that Dermacor was only providing suppression of the pest. Studies in 2009 were no
different, but Cruiser and Nipsit lnside appeer to provide a higher level of control (Fig. l).

This figure indicates significantly bettet control with both Cruiser and Nipsit Inside for
control compared to Dermacor for GC. In another study comparing 3 seeding rates fewer GC



larvae were found in Nipsit and Cruiser plots regardless of seeding rate compared to both
Dermacor and the untreated check (Fie. 2

Rice Water Weevil (RWWJ
Rice water weevil (RWW) populations were very high in many areas of the state in 2009 and
we continue to be concerned that this pest is not taken as seriously by growers across the
state as it should be. Recent research from Texas A&M indicates that yields are reduced l-
1.5% foreach RWW larva found per 4 inch core. In several trials this year we commonly
found over l0 per core with some fields having greater than 30 per core. Larvae are not
sampled for by most consultants and actions:are based solely on adult scaring and there may
be room for improvement for many of our growers on monitoring this pest. One study
conducted in four locations indicated excellent control of rice water weevil with seed
ffeatments, but foliar applications for adult control are not as effective as seed treatments and
often do not reduce lawal counts at all (Fig. 3). In another study, also conducted in four
locations looking at seeding rates of 60, 90 and 120 lbs per acre, we saw that all seed
treatments regardless of seeding rate effectively reduced RWW larval numbers (Fig. 4). This
is significant in the fact that we know RWW is more of a problem in thin stands so with the
new hybrids, the low seeding rates will be protected from RWW with the seed treatments.
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Yield Data

To determine the value of the seed treatments we took our data from the last 2-3 years and
looked at each of the seed treatments to detensine yield impact. The swnmary indicated that
in 35 replicated trials with Cruiser at the labelbd rate (3.3 ozl cwt)we observed an average
yield increase of 9. I 5 bushels/ acre with an 81% chance of a positive net retum (above the
cost of the seed treatment). In 23 hials with Dermacor at the2.2 ozl cwt rate we saw an
average yield increase of 9.8 bu/ A with aT10)6 chance of a positive net return. In 44 trials
with Nipsit Inside at 1.92 ozl cwt we saw an Fverage yield increase of 8.75 brr/ A with a
positive net retum 74% of the time.

Grower Value
These figures indicate that the seed treatments do provide outstanding value to ow growers.
The vigor associated with the seed treatments including increased plant stand and increased
growth are valuable to the grower from the perspective of weed control, fertilization, and
water management. Our trials indicate excellent control of RWW with all these products
although Dermacor may have a slight edge over Cruiser and Mpsit Inside. However, for GC
contxol both Cruiser and Nipsit Inside are better than Dermacor. Undoubtedly the seed
treatments appear to be the best way to control both pests and are far better than foliar
applications of pyrethroids.

Cruiser and Dermacor have full labels for use in Arkansas in 2010. Nipsit Inside is expected
to have a label in 2012. There is no doubt, this wouldn't have happened without the support
of the Rice Promotion Board.

Our Recommendation to Growers for 2010
Our recsfirmendation to growers, consultants and agricultural product distributors on
insecticide seed treatments that we have been presenting at county, state and regional
meetings as we approach the 2010 cropping season are to consider using seed treatments:

L If you are planting high value seed such as hybrids, Clearfield varieties where seeding
rates are reduced. Or if you are growing conventional at the low end of established
seeding rates.
If you are planting under less than optimum conditions, such as March/ early-April
Planting, No-Till, or have marginal seed quality.
If you have known problem fields with GC or RWW.
If the variety you are planting has poor vigor.

3.
4.
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often reproduce parthenogenetically, so it is possible that using a matemally inherited gene like
COI may have confounded the results. Our next step was to sequence ITS, a highly variable
region in the nuclear genome. Direct amplificatiof, techniques through PCR failed to produce
enough useable even after all variables and parameters were exhausted. This gene has been
known to be difficult to sequence in some animals, but is also more variable than COI and worth
the effort. Our next plan was to attempt to clone the ITS region from the panicle mite by
inserting the mite DNA region into a bacteria and allowing the bacteria to amplifu the mite ITS
region. The bacteria were grown on plates, the ITS region was isolated from the bacteria and
sequenced. Unfortunately, all sequences were fungal in origin rather than mite. We are currently
trying to figure out the problem with ITS and may employ one more tactic to obtain the data.

We have also sequenced COI for Tarsonemus bilabarus found in rice from a research field at
LSU collected in 2007. T, bilobatus is another mite commonly found in rice plants and we need
these sequences to distinguish them from the panicle rice mite sequences. This is especially
useful for the purpose of molecular diagnostics. We will continue to receive and analyze other
rice associated specimens in order to distinguish all possible species from PRM.

To date, confirmed panicle rice mites have been collected from Arkansas, Louisiana, Texas, and
New York. We have also obtained panicle rice mites from collaborators in the Dominican
Republic and recently, as in last month, from China. We have attempted numerous times to
obtain panicle rice mite from other Latin American countries, but have. been unsuccessful.
Additionally, colleagues at the USDA and APHIS are contacting international colleagues on our
behalf. Because ofthe lack of specimen diversity due to unwillingness of collaborators to send
specimens, our project is at a standstill. We did not request a third year of funding for the project
as it would simply be a waste of rice board funds. Until specimens from numerous Latin
American countries are obtained, the data we collect has no comparative value and therefore
cannot be used to further any of our objectives. We plan to continue to talk to international
colleagues regarding panicle mite specimens and if in the futwe obtain a substantial set of
different populations we may reinitiate the project.

Even though the project has been hampered by lack of specimens, several benefits have come
from the research. First, we have been able to train three different graduate students in the
Department of Entomology in molecular techniques useful for their own research projects.
Second, we have optimized protocols for DNA extraction and amplification of COI in panicle
rice mites and are working on a protocol for obtaining ITS. Lastly, we do have baseline data
from the populations in the US, Dominican Republic, and China, which, if in the future we
obtain specimens from other countries, will allow for the research project to be reinitiated.
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INVESTIGATOR (S): Rick Cartwright, Charles Parsons, Chuck Wilson

COOPERATOR (S): Fleet Lee, Brad Wafkins, Rick Norman, Nathan Slaton,
James Gibbons, Karen Moldenhauer
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ECOSYSTEM - Delta ,1

2009 PROGRESS ON SPECIFIC OBJECTIVEST

1. To evaluate on-farm rice variety plots, commercial fields, and cooperator plots for disease
incidence and severitv

Panicle blast and severe straighthead reactions were noted at the Phillips County Rice
DMP.

CL 151 and Templeton suffered severe shaighthead damage at this site.

CL 151 and Francis suffered severe neck blast in sandy fields of Lee, St. Francis and
Phillips counties in the Delta zone.

Taggart looked good on straighthead soils in this zone.

CL 723 and CL729 hybrids had more straighthead than anticipated at this site, while CL
745 was resistant.

Many complaints about lack of adequate disease resistance in the blast areas ofthis zone,
and poor fungicide performance.

To screen URRN and ARPT entries for susceptibility to kemel smut, false smut, black sheath
rot, $tem rot, bacterial panicle blight

o Limited disease information obtained from the ARPT sites in this zone.

o
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Pythium spp. and root discoloration were assessed on 10 seedlings from each plot for selected
genotypes for the second planting date at Stuttgtt, planted 23 March 2009 (Table ?). Based on
root discoloration and isolation PI560281 and the genotype RV071124 differed from the
cultivars Kaybonnet and Wells.

Research is continuing to quantiff the importance of Pythium resistance in rice genotypes
beyond the seedling stage over a wide range of temperatures. If this resistance is demonstrated
past seedling emergence, it would suggest this trsit would be more valuable than fungicide seed
treafrrrents to producers as a result of expressing resistance over an extended period versus the
period of activity of a seed treatment, a couple of weeks. Three cultivars were examine in this
study; PI560281, a plant introduction found to have good resistance to Pythium,RY07l124, a
line from the cold-tolerance breeding program id$ntified as having some Pythium resistanceo and
Kaybonnet, cold tolerant but Pythium susceptible. The stand data confirms Pythium resistance
for stand establishment. In addition, over a period of I weeks for surviving seedlings STG03PR-
03-048 (RU 0101124) had relative root weight and top weight equivalent to the best PI evaluated
and much greater than Kaybonnet. This work suggests that the resistance being developed as part
of the cold tolerance program should have extended benefits for rice production.

The pathogens associated with rice seedlings were isolated and identified from the
nontreated seedlings from over 20 field studies in producers' field and soil from these fields in
controlled environmental experiments. Pythium species were the most frequently isolated
pathogen. Pythium spp. that were pathogenic "were found to be P. arrhenomanes and P.
irregulare. Isolates that did not produce significant stand loss (non-/or less virulent) included P.
arrhenomaneso P. catenulatum, P. torulosalrn, and P. diclinum. Pythium arrhenomanes was the
most frequently isolated and virulent of the Pythium species in producers' rice fields in
Arkansas. Rhizoctonia solani AG-l I was found to be common in one field.

Abiotic factors such as moderate soil salinity were examined to see if other factors
contribute to stand problems associated with seedling diseases. Experiments used an isolate of
Pythium torulosum that was nonpathogenic as shown by the control, base salinity (Table 4).
Increasing salinity caused stand losses. Howevero at salinities that caused no or moderate stand
losses (1744 or 2022 EC pS/cm), Pythium torulosum caused severe stand losses emphasizing the
importance of other stress factors and their role in increasing disease and stand losses.

This project has made significant contributions to the development of cold-tolerant
Pythium resistant cultivars, identifuing the important seedling disease pathogens on rice, and
evaluating the value of other control practices irrcluding fungicide seed treatments and cultural
practices to limit stand establishment problems for planting under marginal environmental
conditions.



Table l. Influence of genotype over locations and,planting dates on relative stand
(nontreated seed stand/Allegiance treated seed staild) for nine studies in 2007.
Cultivar/genotype Relative stand Pythium disease reaction

PI560243

Spring

PIs60281

sTG 03PR-03-048

Cybonnet

Kaybonnet

Lemont

1.33  a

1.27 a

l .2 l  a

1.04 a

0.94 ab

0.90 ab

0.41 b

Resistant

Unknown

Resistant

Resistant

Variable

Susceptible

Susceptible
'A value of 1 indicates the fungicide did not improve stand over the nonfteated
seed and thus the genotype has a higher level of resistance than a genotype with
a relative stand <1.

Table 2. Response of selected sultivars to Pythium seedling
Disease for Stuttgan (Znd planting date) 2009.

Genotype
Pythium isolation Root

(%) discoloration
None Metalaxvl
76.1bc 67.5 cd
62.5 cd 62.5 cd

93.0 ab 46.7 d
100.0 a 97.5 ab

Pythium isolation interaction at, .F0. I 0.
Root discoloration, scale I to 5 (F0.05).

Table 3. Response of selected cultivars to Pythium arrhenomanes.

PIs60281
sTG03PR-03-048
(RV07il24)

Kaybonnet
Wells

2.6b
2 .3b

3.6 a
3.2 ab

Genotype Relative stand Freshroot wt Top weight
PI560281
sTG03PR-O3-048
(RU 0l0l124)
Kaybonnet

P- value

0.97 a
1.08 a

0.54 b

0.0271

0.32 a
0 .31  a

0 .11  b

0.0271

0.42 a
0.34 ab

0 .17  b

0.0548
Relative measurements are determined by the measurement of the variable in the
container infested vatkPythium arrhenomanes divided by the measurement forthe
noninfested container. Means followed by the same letter are not significantly
different LSD (p:0.05)



Table 4. Effect of salinity on seedling disease caurcd by
Pvthium torulosum.
Salinity heatment
EC (pS/cm)

Plzurt Stadd
Non-infested Pythium torulosum

Experiment I
428

TT44
2022
3543
4862

Experiment 2
42F

1744
3060
4180
7594

4.2 abc,
4.8 ab
3.5  c
1 .?  d
0.5 de

4.6 b
5.6 a
1 .6  d
0.0 e
0.0 e

5.2 a
4.0 bc
0.5 de
0.5 de
0e

5.6 a
3 .0  c
0.6 e
0.2 e
0.0 e

Mean of 6 seed per container with 4 replications. Means within
an experiment followed by the same letter are not significantly
different LSD (F0.05)
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