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Introduction

This report is & compilation of research projects, demonstration efforts, and additional Missouri
rice information. impmp-useismiufnmpmdmmmmhmﬂmmsimmmﬁusw
represeniatives, agribusiness consultants, farm suppliers, and commodity organizations shoyt rice
activities in Missourl. The information resulted from contributions of the University of Missouri
Agricultural Experiment Station Personnel, and Southeast Missouri State University, United States
Department of Agriculture — Wildlife Services., The use of trade or company names in this report does
nol constitute recommendation or endorsement.

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

SUppOrL

Editors:
Donn Beighley
Cathy Dickens

Trent Brewer

For further information on Missouri Rice visit these websitas:

A Missouri Rice Page on the World Wide Web at
h“ﬂ:-'lfr“'}w.Ex[.mjﬂqﬂllri_ﬁdlﬁigﬁb Irice/

A Missouri Rice DD30 Program on the World Wide Web ot

hrip:/fwww acebb missouri du/rice/ric emode] htm




Missouri Rice Producers Conference

February 18, 2009
Frogram

8:30 Growing Rice under a Center Pivot - Dr. Gene Stevens — UMC Delta Center
B:50 P and K Management in Rice with Soil Treating - Mr. David Dunn,
Soil Lab Director - UMC Delta Center
8:20 Flood Tolerant Soybeans — Mr. Scotty Smothers, Research Associate -
UMC Delta Center
8:40 New Bird Repellant Seed Treatment for Rice — Mr. Robert Bird
USDA Wildlife Specialist - UMC Delta
Mid-moming Break
10:20 Insect Update, What's New in Missouri — Dr. Kelly Tindall, Entomoligist -
UMC Delta Center
10:40 Rice Varieties — Dr. Donn Beighley, Rice Breeder -
Southeast Missouri State University
11:00 New 2008 Farm Bill Provisions — Mr. Steve Morrison,
FSA County Executive Director - Stoddard Country
11:30 Rice Policy and Market Update — Me Greg Yielding, Field Representative -
US Rice Producers Association

Lunch :
industry Representatives on hand to answer questions about their products and service
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Rice Variety Reactions to Diseases 2009

MNarrow
Bacterial | Brown Black
Sheath Straighth | Panicle Leaf | Stem | Kernel | False | Brown Sheath
Variety Blight | Blast | ead Blight Spot | Rot | Smut | Smut | Spot | Lodging | Rot
Catahoula WS R 5 [ MR [ 5 g R MR MS
Cheniere S S MS S S | 8 s S R MR MS
1131 Vs MS VS v VS [ s s R R S
CL151 VS VS VS s s 5 5 5 R 5-MS 5
CL161 VS 5 MS 5 MS 5 5 5 R MS 5
| CL1T1
CL1T1AR VS 5 MS s M | s | s s R MS s
Cocodrie 5 MS VS VS MS 5 5 5 R MR MS
 Cybonnst VS R MS S MS S s s R MR s
Francis MS VS MS VS S 5 V5 S R MS M5
RT CLXL730 MS MR MR MR MS MS MS 5 R S-MS MS |
RT CLXP745 MS R MR MS MS MS s R S-MS MS
RT XL723 MS R MR MR MS M5 MS 5 R MS MS
RTCLXL728 Ms MR MR MR MS MS MS 5 R S-M5 MS
Spring 5 MS VS 5 MS VS MS MS R S-MS Ms
Trenasse VS s VS 5 5 s s 5 R MS MS
Wells 5 5 Ms 5 ] VS s 5 R MS MS
Medium
Grains
| Bengal M5 5 VS Vs 5 V5 MS MS | Vs MR MR
Jupiter MS S MS MR MS S MS MS R 5-MS MR
Neptune MS MS S MS | MS MR MR
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Variety & State Highlights

;
Arite 1003 | Cropscience ....:E.EEFFE:::EEimmlnﬁm@_iﬁﬁlﬁ&iaﬂﬂgg

2005 = Horizton B midsesson, semi-dwarf long-grain similar to CL 161 with shorter plant helght, moderately susceptible to blast, very

£L13 Ag susceptible to straighthead and sheath bliight, but impraved grain yield potential,

2008-Horzon | A midseason, semi-dwarf long-grain similar to Cocodrie with good yield patential and high tolerance to Newpath herbicide. 1t

ClL 151 Ag mﬁigisjéﬂnﬁﬁ:ﬁguﬂgﬁiﬁlﬁ sheath blight.

2002 - Horizon | A midseason, semi-dwarf, long-grain similar to Cypress with high tolerance to Newpath herbicide, |t Is very susceptible to
1161 Ag sheath blight, susceptible to biast and m 5 to straighthead.

2006 - Horizamn A midseasan, semi-dwarf, long-grain similar to Wells with high tolerance to Mowpath herbicide. it s susceptible 1o sheath
CLITIAR | Ag blight. modera tible to blast and straighthead. Yield is simiar to CL 161,

2006~ Rice Tec, | A short-season, bang grain with excellent yield potentlal and moderately susceptible to sheath blight, and maderately resistant
CLEL729 | inc. to blast.

NETER#Fhﬂﬂﬂuﬁ.ranaiixaifniﬁﬂﬁ-:i moderately susceptible 1o sheath blight, and moderately resistant
CLXLT30 | Inc. to blast. Somewhat susceptible to lodging under extreme conditions,

2007-Rice Tec, | A short-season, long grain with excellent yleld patential, moderately susceptible to sheath blight, and moderately resistant to

CLYXLTS | inc blast, and suscentible to ng. rted to have ed tolerance to shattering,
2008 ~ Rice Tec, | A short-season, leng grain with excellent yleld potential and high tolerance to Newpath herbicide, moderately suscoptible to
CLXP 746 | inc. sheath blight, and moderately resistant to blast, Re rind to have | ved tolerance to shattering,

2003- Rice Tec A short-season long-grain hybrid with exceflent yield potential, average milling quality, but resistant to blast and mioderately
XL723 Hybrid susceptible to sheath biight,




Nitrogen Fertilization for
Sprinkler Irrigated Rice
Gene Stevens, Jim Heiser, Man Rhine,
and David Dunn
University of Missouri-Delta Center

Results from the first year of sprinkler irrigated rice research at the University of
Missousi Delta Center indicate s water usage savings of 28% compared 1o the traditiomnal
fooding of riee fields. This comparison “msnmdeumin,gasidcin!ﬂﬂmdiugayﬂcm which has
been shown to be up to 60% more efficient than the conventional cascade method of flooding.
Additionally, grain yields from several sprinkler irigated plots compared favorably and in many
mmmmmﬁmwmﬂm@nwwmmmcﬂw
study. During the course of these studies, many other production challenges were face. It has

Application of treatments

Tmsamswhﬂ:qjﬁnkininigaﬁmw“tﬁbcumd were planted on May 6, 2008 at the
UM Delta Center Marsh Farm, The dry ureaflooded rice ern:l}fused 5 a comparison was planted

the correct rates on July 9, 16, 29 and August 13,
Midseason and late boot mmmmmmappﬁedmluhzﬂmdﬁmgm; 13 for the
pivot imigated study, and on July 29 and August 15 for the flooded urea study,



Data Collection . -
SigmaScan photographic analysis and the vardstick method were used to determine

nitrogen levels in the plants during the season. SigmaScan is & computer program that utilizes
digital images and counts the number of green pixels present, Lower numbers of green pixels
indicate a nitrogen deficiency, while higher numbers indicate a healthy plant canopy. A picture
of each plot was taken, analyzed and averaged by treatment. The vardstick method has been used
to determine @ rice crops midseason nitrogen needs. By placing a vardstick between the rows of
rice and counting the numbers on the yardstick not obscured by the plants leaves, an estimate of
greater the rice yicld response that can be expected from applying midseason nitrogen.
SigmaScan photographs and yardstick readings were taken on July 30 and 23 for the dry urea/
pivot irrigated study, on July 29 and 27 for the fertigation study and on August 6 for the dry
urea/flooded rice study. Grain from the pivot irrigated tests was harvested on August 24 and 25,
and the flooded test was harvested on October 6. Subsamples from all plots were collected at
harvest for milling quality analysis.

Resulis

Yicld data from all three tests tended to be lower than expected due to shattering (grain
falling off the plant) and lodging (plants falling over) as a result of heavy winds sustained from
the remnants of Hurricane Ike on September 14. An estimate of these losses is presented in Table
1. Yields from the pivot irrigated/dry urea study had higher yields than the same nitrogen
treatments applied to flooded rice for all three varieties’hybrids. Fertigation treatments vielded
higher than the flooded dry urca for both the Clearfield variety and hybrid but not the
conventional variety ‘Cybonnet” (Figure 1) when 180 Ib total N was applicd.

The Clearfield hybrid also had higher yiclds in the fertigation study compared to the same
hybrid in the dry urea/pivot irrigated study, At the 135 Ib Niacre total rate, fertigation treatments
with 50% of total nitrogen applied at the first tiller as dry urea yielded substantially higher than
treatments with only 25% total nitrogen applied first tiller except when applied to the RiceTec
CLXL730 hybrid (Figure 1). The vields for these treatments were higher than for the other
varieties at the same fertility level, and were similar with 168 bu'sc for the 5026 first tiller
treatment and 175 bu/ac when only 25% of the nitrogen was applied at first tiller. The remaining
nitrogen was applied in five fertigation treatments at 10 and 15% per application respectively.
Timing had less affect on rice yields at the 180 Ib Nfacre rate of application (Figure 2).

Water usage (Figure 3) was lower for the pivot irmgated rice study ss compared to the
flooded study. Approximately 23 inches of water were applied to the sprinkler irrigated study
area. The flooded test received approximately 32 inches of water throughout the growing season,
This represents a decrease of 28 percent.

Yardstick measurcments and SigmaScan readings were made on all plots to werify
nitrogen use and plant health. In most cases the yardstick measurements and SigmaScan analysis
correlated well with crop yields and reflected the nitrogen rate applied. Some examples are
shown in Table 2. However, this was not always the case as weeds present in the plot, and
therefore in the analyzed photographs, would increase the percentage of green pixels counted by

B



the SigmaScan software, This seemed to be more common iuﬂmﬂnﬂdadmnaqalgum
difficult to control aguatic weeds may have been present.

Other management practices which may need to be altered when growing rice with pivot
irrigation include weed control programs and seeding rates. Flooding rice pot omly irrigates the
crop but contributes 40-60% of the weed control, AS a consequence, more herbicide applications
may need 10 be made. Some conventional herbicide programs which may be useful with this
production system are shown in Table 3. In addition, many “add-on™ herbicides were helpful for
pigweed contral including penoxsulam (Grasp), bentazon/acifluorfen (Storm), carfentrazone

herbicides NewPath (imazethapyr) and Beyond (imazamox) herbicides from the Acetolactase
Synthase (ALS) family of herbicides. The main weed problem we faced in these studies was
Palmer Amaranth. In many arcas, this weed is resistant to ALS herbicides,

The low seeding rates of hybrids may also need to be increased when used in this
system. The reduced number ufricﬁ-plamslﬂﬂg:i‘hfmﬂrﬁuTrME longer to close canopy..As a

fluctuating between anaerobic and aerobic states. These studies rnd!mu: that & ferti gation system

provides the best method of supplying the crops nitrogen requirements. Additionally, the amount
of urea applied at the first tiller slage may be critical. When 50% of the total nitrogen was

ammonia gas when not incorporated into the soil. The nitrogen is then lost to the atmosphere.
When the soil 15 flooded the ammonia gas is held by the flood water and reaches equilibrium
with the soil and is still plant available. With this system, irrigating the ctop may only cause
mare volatilization. As well, increasing the amount of irrigation with this system may lead to
mmﬂ'nfﬂ'lﬁm-ﬂbﬁmmelhmmmﬂhmw:hﬂslevmmremhﬂmwmﬁuﬂtm

9



: Varictal n:ln:t:iﬂn mn}rub& mmém_&;';uﬁma sjr;tmi uls:}_bim such as blast
are known to be more destructive when the rice plants are under water siress. Varieties and
hybrids with higher levels of resistance to this and other diseases should be selected to insure that

vield losses are kept to a minimum,

The first year of these studies offered & great deal of insight into the benefits of using this
system and also some of the obstacles which must be overcome. While we were able to produce
equivalent yields with less water and nitrogen, it appears that our pesticide usage may actually be
increased with this system.

Additional research will reveal the best programs to reduce this input and should also
help to increase crop yield further,

Table 1.
Shattered kernel counts and yield loss estimates of three rice cultivars at the University of

Missouri-Lee Farm on Sharkey elay flood irrigated,

) , Yicld loss
Cultivar  Kemels/fi
bushels/ acret
Cybonnet 51 3
CL1T1 2B5 14
CLXL730 532 32

t Calculated from tables in the Arkansas Rice Production Handbook (Univ Ark Coop Ext
Service Bull. MP192).

Table 2.

Yardstick and SigmaScan readings for plots planted to Clearfield 171 AR and receiving
135 Ib total nitrogen per acre on pivot irrigated nce and flood irfigated check. Results were
similar for Cybonpet and RiceTee CLXL730,

Method Yardstick nambers  Green Pixels
showing

Fertigation 14 05%

Flood urea Sharkey 14 OB%%

clay check

10



Table 3.
Conventional herbicide programs, weed control ratings and cost per acre for pivol

imigated rice study. Ratings based on 0=no control, 100=complete weed cantrp)

Program Pigweed Carpetweed Mm
__Glory
————— e ~% control-- i
Prow] fb Stam (2) o7 | 0 100 £40.80
Command fb Stam (2) 94 100 104) £45 16
Command fb Stam + Facet (2) 100 100 100 $69.66
22
Fivot N
Cybonnet CHT1AR
— T80 - y
v:g =
@ —
B 104 |
z ™
i .
B0 +
o -
20
[

M FT A5 FY 0 FTY

Nitrogen Fertilizer, Lb N acre-1

Figure 1.
Rice yields of rice cultivars and hybrid supplied with 135 Ib betwe
 yiel 1 L total N/acre split
:nryd and f:rt:galfm with 91} or 43 1b dry urea applied at first tiller (FT) on a Tipl!un:ili[; silt ]mis
mgaml mﬂu_n:m:r pivot system. Plots that received 90 and 45 lbs N per acre at first till
were fertigated with five 9 lbs Niapplication and 18 Ths Nfapplication, respectively, in 7 dajrr

intervaly.
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Fi 2

FHE Rice vields of three cultivars supplied with 180 b total Nfacre split between dry and
fertigation with 90 or 45 Ib dry urca applied at first tiller (FT) on a Tiptonville silt loam and
irrigated with center pivot system., Plots that received 90 and 45 Ibs N per acre at first tiller were
fertignted with five 14 Ibs Nfapplication and 20 lbs Nfapplication, respectively, in 7 day
intervals,

Figure 3,
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Irrigation applied with center pivot irrigation and side-inlet flooding on rice.




University of Missour Soil Test
Recommendations for Rice Production
Gene Stevens and David Dunn

pH and soil acidity
In Missour soil acidity is measured on the basis of Sal pH (pH,). The PH ; indicates the

need to apply lime. The lime requirement is measured by the Woodruff Buffer method,
Missouri lime recommendations are given in Ibs. of Effective Neutralizing Material (ENM) per

Table 1.

Nitrogen recommendations for 4 Ppopular rice varieties,

Variety Total | Preflood | Mid-
N S&ason
Bengal 135 75 30+30
Coeodrie |50 ) 30+30
Francis 150 90 IH+30
Wells 150 () 30+30

13



Phosphorus (P)

Phosphorus recommendations are based on a target level of 30 [bs Pla. A rice
crop will remove 30 1b of PoOy per bu per acre. To account for this Joss a crop removal
factor is included for soils testing between 30 and 55 Ib P/a. Recommendations are given

in Ibs of P;Os per acre.

Potassium (K)

In 2003 the University of Missouri Missouri changed the target level for K
fertilization. The new target level reflects recent research in Missouri. These new
recommendations also reflect the higher yield potential of the rice vaneties grown in
Missouri, Potassium recommendations are based on a target level of 125 + 5X CEC. For
silt-loam soils this is about 200 Ibs K/a. For gumbo soils this number is about 275 Ihs
K/a. Rice yields drop off quickly when a soil tests below these levels. For Jow testing
soils a factor for building the soil up to maximum productive levels is included in the
fertilizer recommendation added in. The current recommendation package allows the
producer to choose how quickly to build up the soil K levels. A rice crop removes 0.2 Ib
K;O per bushel per acre. A crop removal factor is included to account for this,

Recommendations are given in Ibs of K;0 per acre.

14



Additives for Increasing Nitrogen Efficiency in Rice
David Dunn and Gene Stevens
University of Missouri-Delta Center

Introduction
Rice needs supplemental nitrogen fertilizer additions o achieve maximum vields

In the standard dry seeded, delayed flood rice production system, the bulk of the nitrogen
i supplied as urea. Then & permanent flood is immediately establishec However, in rea]
farm situations the establishment of permanent flood can be delayed for several days.
During the time period between fertilizer application and flood establishment the applied

conversion of urea 1o nitrate followed by subsequent leaching and denitrification.
Several products are commercially available to control these losses. This study compares
several products in their ability to achieve rice yiclds in 5 dry seeded, delayed flood

production system,
Methods and M:!terhls

weed & mnsect contro] for dry-seeded, delayed flood rice in Southeast Missouri. At the
clay soil location four pre-plant N rates (35, 70, 105, and 140 Ibs N/a) were compared 1o
ian unireated check. At the silt loam soil location three pre-plant N rates (70, 105, and 140
Imﬂﬁajnmﬂmmu:mmmmmudchmk. No additional N was applied. At both

15



Results

Yield results for the clay soil location are given in Table 1, for the silt loam soil
location in Table 2. At the clay soil location the 105 Ibs N as urea produced the preatest
yvields when averaged for all products. At the silt loam soil location the 140 [bs N rate
produced the greatest yields when averaged for all products. At both locations urea
produced the lowest yields when averaged for all N rates. At the clay soil location when
yield results were averaged forall N rates the urea + NSN treatments produced the
numerically greatest yvields. Al!h:mlllmmsuﬂlncaﬁuuﬁmymiﬂrmmm
averaged for all N rates the urea + Agrotain® treatments produced the numerically

greatest yield.

Conclusions
The yield results from the clay soil location indicate that this soil was capable of
supplying more nih‘ngmlﬂlhﬂﬁm: crop than is usually possible. The environmental
conditions found in 2008 may or may not be typical for Southeast Missouri. More study
is needed before definitive conclusions are drawn. Rice producers should exercise caution
before extending these results in to future years,

Acknowledgement
This research was made possible by the generous and continuing support of the Missouri
Rice Research and Merchandising Council, Specialty Fertilizer Products, Belton, MO,
and Atlantic-Facific Agriculture Company, Marvell, AR. Usc of trade or product names
is for identification purposes only and does not constitute an endorsernent or

recommendation by the University of Missouri.

Table 1.
Average rice yields for N treaiments for a clay soil located at Ihe University of

Missouri-Delta Center, Portageville, MO, 2008

N rate Urea Urea+  |NSN Upgrade” | Average
Agrotain® | 0.25% 3gtton | forall
5 gt/ton products
118
35 163 168 181 162 167
70 171 177 193 167 180
105 186 1940 191 189 IRE
140 177 188 183 189 180
Average
for N rates 174 181 187 177

16



Table 2.
Average rice vields for N treatments for a silt loam soil located at the Missouri

Rice Research Farm, Qulin, MO, 2008

| N rate | Urea Ura+ | NSN Upgrade®™ | Average
Agrotain® | 0,25% Igton | forall
3 gt/ton | products
0 106
70 127 144 135 137 137
105 133 147 138 139 139 |
| 140 139 151 148 146 146
Average =
for Nrates | 133 147 140 141

17



Comparison of Commercially Available

foliar N & K Products for Rice Production
David Dinn

Introduction

Foliar feeding of rice represents an opportunity for producers to correct nutrient deficiencies
during the growing season. In a previous evaluation it was demonstrated that foliar solutions of KNO-
could be used 1o increase grain yields and decrease lodging in Baldo rice. In a 2006 study funded by
the Helena Chemical Company, foliar N & K treatments increased vields at a trial location where soil
test K was below optimum levels for rice production. In that evaluation adding foliar K solutions at
mid season added 5 bu of grain at harvest. Currently several commercial foliar N & K products are
being marketed for rice production in Missouri, These products have not been compared “head to
head” or against generic chemicals in Missouri rice growing conditions.

This study investigates the yield effect of commercially available and generic of foliar N & K
products in Missouri rice production.

Methods and Materials
Rice field plots were established in 2008 on a Crowley silt loam s0il located at the Missouri

Rice Research Farm at Qulin, MO. The initial soil test P and K levels at this location was 23 Ibs/a, and
181 Ibs/a respectively. The University of Missouri recommended rates for P and K were: 60 Ibs P:0s
and 30 Ibs K0, The experimental design was a randomized complete block four replications. In this
evaluation rice was cultivated under the standard methods for producing rice in a dry seeded delayed
flood production system in Missouri. - Supplemental nitrogen was applied to al| plots as urea at the rate
of 150 1bs/N at pre-flood. No additional nitrogen was supplied at midseason. At seasons end each plot

was harvested and grain yield determined.

Three commercially available foliar products were compared to a solution of ENO;. A
treatment consisting of 30 lbs K;O as granular murate of potash applied pre-plant was also evaluated.
These commercial products were CoRoN® 10-0-10-0.5B (The Helena Chemical Company, Collierville,
TN), Trisert K*® 5-0-20-158 (Tessenderlo Kerley Inc., Phoenix, AZ), and Mic-Ro-Pac® 11-8-5
(Atlantic-Pacific Agriculture Comnpany, Marvell, AR). These products were applied at a rate of two
gallons per acre of product diluted with water for 4 total application rate of 10 gallons of solution per
acre. An additional foliar treatment consisting of two gallons per acre of Mic-Ro-Pac® and | % pint
per acre of Hook® (Atlantic-Pacific Agriculture Company, Marvell, AR) was also compared, A
solution of KNO, was prepared from reagent chemicals. The strength of this solution was chosen to
maich the average K contribution of the three commercial products, 2.3 b k/a). All of these treatments

were applied at inter-node elongation with a CO» back pack sprayer.

Results and Discussion
The yield results for 2008 from this experiment are presented as Table 1. The untreated check

produced the lowest yields of all treatments. This indicates that low soil fertility conditions may have
been limiting rice yields. The pre-plant P & K increased vields relative to the untrested check but
produced yields that were less than the average of all foliar treatments. The greatest yields were
obtained with the Mic-Ro-Pac® 11-8-5 + Hook® treatment.

18



This research was made possible by the generous and continuing support of the Missouri Rice
Research and Merchandising Council and Atlantic-Pacific Agriculture Company, Marvell, AR,
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Missouri,

Tahle 1.

Average rice grain yields for foliar and pre-plant fertilizer restments Culin, MO 2008,
Product Rate Ib NPK /a Yield (bu/a)
Check 0 0 156
CoRoN" 10-0-10-0.5B 2 galla 2IbNOBPIIBE 164
Trisert K° 5-0-20-15% 2 galia IIbNOIbP4 LK 165
Mic-Ro-Pac® 11-8-5 2 palfa 22IbN16BPI LK 161
Mic-Ro-Pac” 11-8-5 + Hook” | 2 galia + | % pintia | 2.2 N 1616 F 1 Ib K 168
Reagent KNO, 6 Ib/a O8MNOBPFIILK 167
Pre-plant P & K b PI0IBE 60 1b P 30 Ib K 163




The Economics of Liming

for a Rice-Soybean Rotation
David Dunn

Imtroduction

Rotating rice with soybeans is a common practice in Southeast Missouri. These crops have
different soil pH requirements with soybeans requiring a higher pH than rice 10 achieve maximum
yields. Current University of Missouri soil test recommendations for lime treat rice and soybeans as
separate crops. The standard recommendation is to lime before soybeans but not before rice. Sovheans
like a higher pH than rice. Micronutrients, like zinc and boron, become less available as the pH goes
up. Zine is critical for rice production. Zinc deficient rice is not able to withstand flooded conditions
and will die when the flood is applied. A rice crop that has been recently limed should be monitored
closely for zinc deficiency, here the rice is an abnormal bronze color, is limp and floats on the water.
The rice will die unless the flood is pulled. At this stage foliar zinc and additional nitrogen may be
required.
This study investigates the economics of lime and P & K fertilizer applications in the rice-
soybean rotation.

Methods and Materials
Rice and soybean field plots were established in 2007 on a Crowley silt Joam soil located at the

Missouri Rice Research Farm at Qulin, MO. The initial soil pHy, at this location was 5.1, the P level
was 23 lha'a, and the K level was 18] Ibs'a. The recommended [imestane rate for both rice and
soybeans was 1 %2 tons/a. For rice 70 Ibs P20 & 30 Ibs K0 was recommended, for soybeans 80 |bs
Pai1s & lZﬂlthwammmmmﬂed-Thn:xpaimﬂmdﬁmwuaqﬂtlphinﬁm crop as the main
plot and fertilizer treatment as the sub plot. Four replications were employved. Two rates of aglime (0
& 1 % ton/a) and one rate of pelletized lime (200 Ib/a) were evaluated. Two rates of P & K (0 & 100%
of the recommended rate) were evaluated. These rates were based on the individual recommendations
for each crop,

Each plot was harvested and grain yield determined. Net returns to producers were calculated hased
on grain prices of soybeans @ $10.00/bu, and rice @ $5.00/bu. Input costs for 2008 were based on
lime (@ $25.00/ton, pelletized lime @ $110.00/ton, P @ $1.05/1b, and K @ $0.60/1b

Results and Discussion

The average grain yields and net retums to producers for lime and fertilizer treatments for 2008 are
presented in Tables 1, 2, & 3. When averaged for all fertilizer treatments, the 1.6 ton/a Jime rate
produced the greatest rice yields. When averaged for all lime treatments, the 70-30 rate of P & K
produced the greatest yields for rice. When averaged for all fertilizer treatments, the 1.6 ton/a lime rate
produced the greatest soybean yiclds. When averaped for all lime treatments, the 80-120 rate of P & K
produced the greatest yields for soybean. For both rice and soybeans the 200 Ib/a pelletized lime
treatment increased yields relative to the no lime treatment. When averaged for all fertilizer
treatments, the 1.6 ton lime treatment produced the greatest returns to producers for rice. When
averaged for all lime treatments, the 0 rate of P & K produced the greatest retums to producers for rice.
When averaged for all fertilizer treatments, the 1.6 ton/a lime rate produced the greatest returns to
producers for soybeans. When averaged for all lime treatments, the 0 rate of P & K produced the
greatest returns to producers for soybeans. For both rice and soybeans additions of P & K increased
vields, but the increased yields were not great enough to compensate for higher fertilizer costs

experienced in 2008,
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;Hvuﬁg:gmin}'iﬂﬁ,hpm costs, gross and net retums for lime and fertilizer treatments for rice
and soybeans, Qulin, MO in 2008,

2008 Rice
#] P4K Lime 2008 2008 Gross 2008 Input 2008 Net |  Z-year
(Th/a) (t'a) Yield retum® costs®® retums net returns
(bu/a) ($/a) (%/a) _{§/a) ($/a)
1 il 0 135 5675 S0 5675 $1380
2] 0 0.4 151 §755 $0 8755 §145]
3 0 0.8 142 $710 $0 3710 $1436
4 0 12 133 $665 S0 $665 $1337
5 0 1.6 154 $770 0 $770 $1453
f 0 200 Ib pel 149 §745 £11 3734 $1433 N
7 70-30 0.4 151 $755 §92 $664 $1331
g | 70-30 0.8 154 70 $92 670 1427
9| 70-30 1.2 169 $845 §92 £754 $1452
10 | 70-30 1.6 177 S8R5 §92 5704 51493
11| 70-30 [200]bpel| 160 $800 £103 $408 $1444
2008 Soyheans
# | PK Lime 2008 2008 Gross 2008 Input 2008 Net | Z-year
(Ib/a) (ta) Yield return® costs** returns net returns
(bu'a) (¥a) (S/a) ($a) ($/a)
1 0 1] 27 $270 50 $270 5630
2 i} 0.4 39 $390 £0 $390 2761
3 0 0.8 43 $430 $0 $430 3801
4 0 1.2 4] $410 $0 $410 $792
5 0 1.6 39 $390 50 $390 $773
6 0 2(4 Ib pel
41 $410 511 1399 £778
7 | 80-120
0.4 38 $380 $156 $224 $613
8 | 80-120
0.8 24 5440 $156 8284 5693
9| 80-120
1.2 57 $570 $156 $414 5754
10| BO-120
1.6 68 5680 $156 £524 3915
11| 80-120 | 200 Ib pel
47 | 3465 $167 §298 $675

*Based on rice @ $5.00/bu and soybeans @ $10.00/bu
**Based on lime @ $25.00/t0n, pelletized lime @ §1 Iﬂ.ﬂ-ﬂﬂmP@H.ﬂSf’th;D;de@ S0.60/ 1b

K20,
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Table 2.
Average rice and soybean yields and net returns for fertilizer treatmenits averaged for all lime

rates, Qulin, MO in 2008,

P&K Rice Sovbeans
treatment | 2008 | 2008 | 2-year 2008 2008 | 2-year
Yield Net Net Yield Net Net
{bu/a) relurns | returns (bua) retumns | retums
($/a) | (3/s) ($2) | ($/a)
NoP& K 145.8 $727 | §1422 40.6 $404 | £781
+PEK 162.2 §717 | 81429 50.7 $349 | §730
Table 3.

Average Rice and soybean yields and net returns for lime treatments averaged for all fertilizer
rates, Qulin, MO in 2008.

Lime Rice Sovbeans

2008 2008 | 2-year 2008 2008 | 2-year

Yield Net Net Yield Net Net
(bu'a) returms | retums (buw'a) retems | retums

($/a) | (¥a) (%) | ($%)
0 135 $675 | 51380 27 $270 | $630
0.41 151 666 | $1391 39 $307 | $687
0.81 148 §695 | 31431 44 §357 | §747
121 151 $710 | $1395 49 5412 | 713
1.61 166 - | $782 | 51473 54 $457 | $844
200 b pel 155 §716 | $1438 43 §349 | $e6dd
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Rice Insect Research
Kelly Tindall UMC Delta Center

Update on Rice Water Weevil Research

The rice water weevil is the most important carly season insect pest of rice in Missouri. Adulis
of this insect begin emerging from overwintering sites in eazly June in Missouri and fly to rice fields,
where they feed on young rice leaves. This form of injury 'L&nnt'ﬂ:-':-mmmica,!lr important except under

approximately 0.4% 1o 1.0%.
Diata were collecied in 2008 in attempt to gather distribution data for Missouri. Tahjs | presents data from

10 locations in Southeast Missouri, The average number of larvae ranged from 2.8-25 larvae per core, The
avernge number of all samples was 12-15 larvae per core. Based on information form Lowisiana; 1 larva/core
= 0.4%-1% yield Josses), the average yield loss would be 4.8-13%. However, the highest infestation rate for
an individual field was 25 larvae per core which would cause an estimated 10-25% vield Joss.

Table 1. Average number of rice water weeyil larvae per
core from 10 locations in southeast Missouri, 2008,

Site No.| 3waF |  awar SWAF
iii-.e.nn|nmu Ave. Ma| Range |Awe Ma| Rangs
1 |140][ 026103 220
2 | 71]120] 148 122
3 [234|645[147 | 327
| 4 |78 [315 | 202 | 648
5 |28 [013] 80 [ 028
| & [115]022 965|023 _
| 7 |73 ]020]118] 031 1086|418 |
8 |88 022|101 668|114 322
9 1521322521434 81 | 023
10 250755 220|550 | 6.0 | 340 |
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™
Dermacor  X-100 seed treatment has been evaluated for efficacy against the rice water weevil

in Missouri for two years (2007-2008). In 2007, efficacy data was good; however, yicld dta
compromised due to black bird damage, Studies from 2008 consist of 15 trials (Figure 1). From these
studies, control averaged 71% with nearly 50% of the II'IBTJ]:{! having 75% control g;mbmm- (Figure 1a).
Unly one test had a comparison of Karate® to Dermacor  X-100, and Dermacor  X-100 preformed
slightly better than Karate®. Furthermore, throughout the southern US rice belt, efficacy has ranged
from very good to excellent; in some cases, level of control {reduction in densities of weevil larvae)
Wwas =90, As E-'K_Pﬂﬁﬂi with Eﬂﬂd E’U]'lll'ﬂl, in 11 of the 15 Eiﬂlﬁ, '_Fil:]d.'a iﬂﬂ'l'E.B.aﬁj from 4.5-18.5%
(Figure Ib). The average increase was 8%, but as high as 18.5%. There were four data painty that
renges -1.9-0.5%; it s unclear why there was a slight yield lss or increase in yield for these trials
There could have been management issues that negated the benefit of using Dermacor  X-100.
Furthermare, similar results with Dermacor™ X-100 have been obtained in trials cond £
Arkansas, [ouisiana, Mississippi, and Texas.

= TIR Cpreral whan Darere K- 100 e Land

—ﬂimnp-du“np_.ﬂ__lmﬁ i

& S of Rice VWM Wl Luyss

LEm e Afrw o BoaH $ii oo Framiea costig
TEEERE R

Harmize ol Trmda } =

Figare 1. Summary of perceot control of "ﬁh',f water weevil larvae (a) and the percent increase

of yield (b) from 15 trials evaluating of Dermacor  X-100 in Southeast Missouri in 2008,
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Tadpole Shrimp in Missouri

In June of 2007, a single specimen was brought to the Delta Research Center in Portageville,
for identification. The specimen was collected from a rice field near Bakerville. | mentioned this at
the rice meeting and asked for people to get in hJudlwithm:ifﬂE}'mmmEmdhdpnI:s}uimp. In
late May 2008, I received a call about a 40 acre field of water-seeded hybrid rice that had not emerged,
located near Catron. The water was drained from the ficld and hundreds of thousands of tadpole
shrimp were congregated in the remaining puddles. There was not a single viable seed found. The
ficld had to be replanted. Another call was received in June about a field narth and west of Catron in
Stoddard County that was infested with tadpole shrimp.

Conversations with growers and consultants yielded additional data about the extent of the
infestations. At Jeast 4000 acres had tadpole shrimp present and of those infested, approximately 2000
acres were economically impacted. Infestations also caused approximately 104 acres to be replanted.

Hybrid vanetics are planted at a lower seeding rate (30 Ibs/A) than conventional varieties (100
Ibs/A). Fields with hybrid varietics are more susceptible to damage. Plants are not more susceptible to
tadpole shrimp damage, but the low sceding rate makes the Josses more apparent than in a higher
seeding rate. Loosing 10% of a stand planted at 30 Ibs/A is more detrimental than loosing 10% of a
stand planted at 100 Ibs/A

Tadpole shrimp are pests in California; however, they have not been previously documented 1o
oceur in rice production systems outside California. In California, water-seeding is the primary
method of planting. Water-seeded systems that have problems with tadpole shrimp because eggs hatch
once fields are flooded. Last spring, the Southeast region was wet and really set the stage for
problems, which may mean in the M.mﬂmngsmymemsimﬂumhlmsfmummdm
farmers. Immatures initially are filter feeders until they are large enough to feed on plant material.

The smaller the plant when tadpole shrimp begin to feed on rice, the more damage is likely to oceur;
I usually tolerate tadpole shrimp

tadpole shrimp are not considered pests in dry-seeded systems,

When rice is no longer vulnerable to the tadpole shrimp, the tadpole shrimp can be & mosquito
control agent and a weed control agent eating and/or uprooting weed seedlings, We still do not know
the extent of the distribution in Missouri, but we know that it will only be a problem for water-seaded
systems AND it may even be beneficial to farmers in drill-sesded systems and once plants have broken

the surface in water seeded systems.
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The Effects of Planting Date
on Rice Water Weevil Counts
Kelly Tindall and Donn H. Beighley

When sampled three weeks after permanent flood was applied data from core samples
that the early planted rice had more rice water wesvil damage to ﬂmmpmdtﬂtheulhcrpplﬂnggluis
three weeks after flood (Fig. X). However the effect is not seen four weeks afier flond. It is likely that
weevils are emerging at the fime of flood of the early planted rice and the early planted rice represents
of the rice available at the time. Therefore, rice water weevils are concentrated

only @ small percentage

in the early planted rice. However, when rice is planted at the later planting dates, mare acres of rice
are available and, therefore, rice water weevils are more spread out over the rice acreage.
Additionally, as rice is planted later, it is younger and more attractive to rice waler weevils and egg lay
continues over a longer time period than the earlier planted rice because it loses the attractiveness to
weevils over time. If this above hypothesis remains true, the effect of planting date on rice water
weevil will be different than that of other states that recommend planting early to aveid rice waler

weevil injury. More data is needed to confirm this.

Dept-T  Deopt-NT T Dop@NT DopdT DopdT

Figure X. Number of rice water weevil per core collected from treated (T) and non-treated (NT) plots
from a date of planting (DOF) study three (top) and four weeks (bottom) after flood, DOPI = Apr 16;

DOP2 = May 1; DOP3 = June 5
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mmp{mmwﬂnﬂwmﬂmﬁmmﬁm&mﬁﬂmmmﬂummm
early planted rice had more rice water weevil damage to it compared 10 the other planting dates three
woeks after flood (Fig. X). However the effect is not seen four weeks after flood. It is likely that
weevils are emerging &t the time of flood of the early planted rice and the early planted rice represents
mjyamm]jpgrﬂﬂhﬂ#hfﬂlﬂﬁﬂﬂ?ﬂihﬂﬂﬂiﬂﬂﬁﬂh Therefore, rice water weevils are concentrated
in the early planted rice. However, when rice is planted at the later planting dates, more acres of rice
mwaihh]:md.ﬂmefum.ﬁnemmwﬂsmmapmndMuwtheﬁuw.
wﬁm,ﬁﬁmispmﬂm,ﬂﬁynmgumdMMvﬂuﬁm water weevils and cgg
|gﬁugmﬁmusmrﬂaimgerﬁmpuindﬂm1ﬂnmﬁuplmmdﬁuhmm&ﬂlﬂmmh
attractiveness to weevils over time. If this above hypothesis remains true, the effect of planting date on
ﬁwmwﬁyﬂﬁﬂbcdiﬁhmlﬂmﬂmduﬁﬁmmﬂmmmmdphmhgzuhmamidﬁu
water weevil injury. More data is needed to confirm this.

I
i

Figure X. Number of rice water weevil per core
collected from treated (T) and non-treated (NT) plots
from a date of planting (DOP) study three (top) and four
weeks (bottom) after flood. DOP1 = Apr 16; DOP2 =
May 1; DOP3 = June 3




2008 Missouri Rice Variety Performance Trials
Donn Beighley, Cathy Dickens, Randy Diickens,
Janet Dickens, Kelly Tindall,
Gene Stevens, David Dunn and Allen Wrather

Entries
Seed of all public varieties were obtained from: Karen Moldenhayer UA, Stuttgart, AR Steve

Linscombe — LS1J, Crowley, LA; Anna McClung — USDA-ARS, Beaumont, TX; Dwight Kanter
MSU, Stoneville, MS, RiceTee and Horizon Ag.

Plot Management
Plots were planted with an Almaco no-till plot drill, Pre-flood fertilizer was applied st a rate of

180 Ib nitrogen. Na adjustments in rates were made to meet specific requirements of individug|
varieties, lnlhrwaturs:edadttiajﬁﬂfhmmwuapp}immmm1mmwﬂppﬁmﬂmﬂ:
initiation and 60 b N apphied 14 days later,

Fnrprima:}'w'mdmnhn], 12 oz Eﬂmnmdﬂppﬁﬁdpumplmtlzpmﬁﬂw[. 2 0z, Aim, 78 oz,
Permit, 4 qt. Rice Shot and ¥ [h, mepnmwcappiiedpﬁurmﬂmmg There were ng
insecticides applied. The fload wis maintained throughout the Erowing seasoqn, The plots at the Rice
Research Farm wm'l:hﬂrveﬂudwiﬂ:mﬂjmam research plot combine whije K&iﬂﬂidplmmmhin: was
used at the Delta Center, mgﬁhﬁﬂmmﬂp'ﬂmﬂﬂsﬂfﬂigﬂﬂmﬂmm Wil dﬂfﬂ!‘liﬂﬂli
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Data Recorded
Data was recorded for: emergence date, the number of days to 50% beading, plant height,

lodging, and yield for each variety in the field. Milling quality was determined in the laboratory.
Emergence date was the date there were ten plants per square foot on the drill-seeded trial and ten plant
per square foot emerged from the water surface in the water-seeded trial, The days to 5094 heading was
determined from the number of days from emergence 1o the presence of 50% of the panicles at least
partially emerged from the boot, Plant height was taken as the average distance in inches from the soil
surface to the top of the panicle on the plant. Lodging, which indicates the degree of erectness, was
seored on a scale of 0 1o 10 with 0 indicating all plants in a plot were erect (no Jodging) and 10
indicating all plants were lodged. Yields were adjusted to 12 percent moisture and reported on a
hushel per acre basis. Milling quality was determined af the Rice Lab located at the Crisp Bootheel

Education Center located in Malden, MO.

RESULTS
The Missouri Rice Variety Trials resulted in optimum yields for three of the four management
practices they were tested under, while the yields in the conventional drill trial at the MO Rice Farm
were low due to yield limiting plant stands as a result of cool early season growing conditions and
some shattering due to high winds just prior to harvest. There were no diseases observed and no other

Yield (Table 1, 2 and 3) Location Averages

The vields averaged 114, 174 and 199 Bu/A respectively for the conventional drill test (MO
Rice Farm), continuous rice drill test (MO Rice Farm) and conventional drill test (UM Delta Center)
while the water-seeded test (MO Rice Farm) averaged 138 Buw/A. The Delta Center yields were higher
mﬂgpﬂudasﬂgpimmmnMnnmwingmmd and it was hard to maintain a consistent
flood throughout the growing season. The water-seeded trial yields were higher than expected in light

of higher lodging than observed in previous years.

Long Grain Type (Table 1)
Differences among varieties were observed across all trials. The top yielding line across all

trials was RU0202195 followed by Cybonnet, Trenasse, and Cocodrie. In the conventional drill-
seeded trial at the Missouri Rice Farm RUO603075 was the top yielding lines at 158 Bu /A followed by
Cybonnet, Bowman and CL171-AR. In the conventional drill-seeded trial at the 1M Delta Center
Trenasse was the 1op yielding line at 225 Bu /A followed by RU0202195, Cheniere, and Cocodrie. In
the continuous rice drill-seeded trial at the Missouri Rice Farm RT XL723 topped the test at 219 Bu/A
followed by Cybonnet, RUD202195, and Cocodrie. The top yielding line in the water-seeded trial was
RUD603075 at 176 Bu /A followed by CL171-AR, CL131, CL151 and RT XL723,

The only new long grain release was Catahoula which yielded 145 Bu /A across four locations.

Medium Grain Type (Table 1) ‘
The top yielding line across all trials was Neptune, a new medium grain release, at 174 Bu/A

followed by RUQ002146, Jupiter and Bengal. Jupiter was the top line in the Missouri Rice Farm
conventional drill-seeded trial (140 Buw/A). Neptune was the top line in the UM Delta Center
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conventional drill-secded trial (240 Buw/A), Missouri Rice Farm waler-seeded trial (159 Bu/A) and
continuous rice drill-seeded trig] {192 Bu/A).

Multiple Years (Table 2)

When comparing long prain varieties

yviclded well were RU0202 195, Trenasse and Wells foll
rancis have be:nﬂmb&ﬂ}'ielding varieties,

RUDO02146 was the best medium grain variety in 2006 — 2008 in the drill-seeded trials and
RU9902028 does vield significantly more than Bengal over years,

multiple years, 2003 1o 2008, Wells and F

Days to Emergence (Table 3:!.

The Days to 50% Heading (Table 3).

Days 1o 50% heading was taken in all
fewer than the conventional drill-sesded trial,
trigl. In the water-seeded trial the average n
was the average for the other trials, The ran
days. The average number of days to 50%
ranged from 72 days for Spring o 95 days

Plant Height (Table 3)

The 2006 average plant heights were 37 inches
- 1 inches for the continuous rice trial

am:ltm!smdwlw-smdadhia!mmd

consistency across the different trials was

Neptune, which had the same overall v

quality values across the different trials.
The higher milling quality values

conditions from September through the e

Rice Disease Data

across 2007 - 2008 those drill-seeded varieties that

owed by Cocodrie and RT X1.723. Across

umber of days to 509 heading was 78 days and 87 days
ge of the difference between the different trials was 16
hr:adingnhscwadfnrlhemricﬁcsin the combined trials
for RUDG0307S.

for the MO Rice Farm, UM Delta Center drif]-

nbﬁmradinm:m::limngmin I¥pes particularly the Variety,
alue as Jupiter and RU0002 1 46, Francis had the Jowest milling

may have been the result of moderately cool drying

nd of harvest,

No significant disease symptoms were observed in 2008,
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2008 Effect of Planting Date on Rice Varieties

Donn Beighley, Cathy Dickens,
Randy Dickens, Janet Dickens and Bruce Beck

In southeast Missouri there are a narmowing number of rice varieties grown that meet the needs
of Missouri rice producers, These varieties are planted as the weather and the field conditions permit
during the peried from early April to late June, However, the time of planting may vary from year-to-
vear based on the planting environment. 5o we attempt to provide as much information possible
concerning varietal performance with respect to harvest date, yield, quality and their agronomic traits
when planted at different dates between early April and wheat harvest in mid-June.

Experimental Procedure
Laocation

Rice plots were established at the Missouri Rice Research Farm near Glennonville, MO on a
Crowley silt loam. The plots were planted on: 16 April (mid-April), 1 May (early May), 21 May (late
May), 5§ June (mid to late June) and 16 June (late June). At each planting date there were six varieties
that represent the major rice varieties grown in southeast Missouri as well as four experimental
varietics. These varieties were: Catahoula, Francis, Jupiter, Neptune, Trenasse, and Wells.

Field Plot Design
Each planting date was evaluated as a separate trial and all varicties were included at each date.

Each test was arranged in a randomized complete block design with four replications. Each plot
consisted of seven rows, 12 feet long, with a between-row spacing of 7.5 inches,

Entries
Seed of all public varicties were obtained from: Karen Moldenhauer — 1A, Stuttgart, AR and

Sieve Linscombe — LSUI, Crowley, LA.

Plot Management _
The drill plots were planted with an Almaco no-till piot drill. For primary weed control, 12

oz. Command was applied post plant, 4 g. Duet and % Ibs. Facet herbicides were applied prior to
flooding, A pre-flood fertilizer was applied at a rate of 180 Ibs N. The flood was maintained
throughout the growing season. There were no insecticides applied. A single row was harvested o
determine milling quality. Milling quality was determined on two replications of each variety from
each planting date.

Daia Recorded .
Notes taken on each plot included: Emergence date, days to 50% percent heading, plant

height, lodging and any disease reactions observed as well as measuring yield for each variety.
Emergence date was noted as the date when ten plants per square foot were emerged. The days to 50%
heading is determined by counting the days from emergence to the presence of 50% of the panicles at
least partially emerged from the boot'. Height was taken as the average distance in inches from the
soil surface to the top of the panicle. Lodging, which indicates the degree of erectness, was scored on
a scale of 0 to 100 with 0 indicating all plants in a plot were erect (no lodging) and 100 percent
indicating all plants were lodged. Total and head milling yield were determined after milling a sample

of each variety in the study.




Resulty

The highest overa|] milling quality was from the early May date (75/70) and the lowest was the
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Summary

The results of the 2008 date of planting yield trials indicates that the late May planting did
result in higher yields than later planting dates and that the mid-June yields were the lowest observed
of all the planting dates.

The results of the milling quality analysis indicated that the early May date had the best values
but there were no major differences trends observed between the carly planting dates.

Table 1. 2008 Planting Date Agronomic Trait Averages

Daysto | Plant % | %

Planting | Bushels 50% Height | Percent | Stand | Total | Whole
Date / Acre | Heading | (IN) | Lodging | Count | Yield | Yield

Mid April 117 87 39 T 14 71 65
Early
May 115 79 38 6 4 | 75| 70
Late May | 174 83 42 2 0 | 76 | 69
Mid June 114 82 39 1 - 75 67
Table 2. 2008 Variety Averages Across Four Planting Dates

5 Daysto | Plant % | %

Bushels | 50% | Height | Percent | Stand | Total | Whole

Variety | /Acre | Heading | (IN) ing | Count | Yield | Yield
Catahoula | 121 87 37 82 15 i 67
Francis 126 85 41 B4 26 74 63
Jupiter 145 82 3% T 6 | 76 | T
Neptune 134 83 35 B4 2 76 72
Trenasse 117 17 42 79 i5 T4 65
Wells 125 85 a3 B4 23 75 1]
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Table 3. Grain Yield A) over Dates and Muls e Years
| Variery ] Mid-April ] Early May i _Late May i Mid- June
2007 Eﬂl:ll'?

2008 | 2008 | 2008 2008 | 2008 | 2p08 2008
Francis 111 158 110 170 182 |

| J

Jupiter 142 183 122 | 167 | 19

Trenasse | g8 M1 | 108 | fa [ o 172 141
f»w-.:m | o 152 | 104 | 145 r [

| Average | 0]  159] ol 1s57] 17 184
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2008 Effect of Flood Depth Study
Donn Beighley, Cathy Dickens,
Randy Dickens, Janet Dickens and Scott Wheeler

As rice production continues to increase in southeast Missoun the effects of different rice
production practices are being tested by the rice researchers as an aid to the Missouri rice producer
community. The effect of flood depth study was initiated to see if there were either positive or
negative effects when rice is produced at different flood depths. Within this trial we were able to
evaluate the effect of flood depth on rice water weevil populations. This aspect of rice production i
important as enefgy costs for pumping continue to increase.

Experimental Procedure
Location

Rice plots were established at the Missouri Rice Research Farm near Gleanonville, MO. The
plots at the Rice Research Farm were planted on 6 May on & continuous rice field. The trial consisted
of four conventional varieties (Bengal, Francis, Trenasse and Wells) to determine if there were varietal
effects due to flood depth.

All the varieties were evaluated within the same trial. The yield trial was arranged in a
randomized compleic block design with six replications. Each plot consisted of seven rows, 12 feet

long, with a between-row spacing of 7.5 inches.
Plots were planted with an Almaco no-till plot drill. Pre-flood fertilizer was applied at a rate of

180 Ib nitrogen for all lincs, For primary weed control, 12 oz Command applied post plant, 3 gt. Stam
and ' Ib. Facet herbicides were applied prior to flooding. There were no insecticides applied. The
different flood depths (0, 2, 4, 6, and B inches) were maintsined throughout the growing season. The
zero flood drpthmdiﬂi:uitmmaimhasﬂwmwﬂsth:pmhlemufhmkﬂnw[mmthesmmmding
field through the drain pipe and the effect of rainfall. The plots were harvested with a research plot
combine. The grain from the plots was weighed and moisture was determined.

Data was recorded for: Emergence date, the number of days to 50% heading, plant height,
lodging, and yield for cach variety in the field. Milling quality was determined at the Rice Lab located
at the Crisp Bootheel Education Center located in Malden, MO.

Results

The average yield of the flood depth study at the MO Rice Farm was 191 Buw/A with the zero
inch depth having the highest yield (204 Bu/A) followed by six inches, two inches, four inches and
eight inches, respectively. There was not much difference in yield from zero to six inches but ot the

eight inch depth the yields dropped off by an average of 43 Bw/A. Table 1.
Across the different flood depths Wells had the highest yields (199 Bu/A) while Trenasse and

Bengal had the lowest (187 Bu/A). Trenasse was the one vaniety that steadily decreased in yield as the
flood depth increased.

There was a three day difference in number of days to 50% heading between the different flood
depths. The average for zero inch flood was 82 days while the other depths averaged 79 days.

The average plant height was 41 inches and there as only a one to two inch difference berween
flood depths for plant height.

The percent lodging averaged less than 20 percent although there was a slight increase in
lodging as flood depth increased.
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The Effect of Flood Depth on Rice Water Weevil Counts
Donn H. Beighley and Kelly Tindall

R Counts froam Depth of Flood Sty (TRAF)
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Figure X. Number of rice water weevil per core collected from
a depth of flood study. Flood depths were 0, 2, 4, 6, 8 inches.

While there were no significant differences, there is a trend 1o see fewer numbers of rice waler
weevil larvae from plots with a shallow flood (Fig. X). This suggests some injury by rice water weevil
may be avoided by managing the depth of the flood. However, this practice may be problematic in
keeping a shallow flood because of evaporation. More research is needed to determine how long a
shallow flood must be maintained o receive maximum benefit,
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2008 Bayer Performance Trials
Donn Beighley, Cathy Dickens,
Randy Dickens, and Janet Dickens

Rice plots were established at the Missouri Rice Research Farm near Glennonville, MO, The
plots at the Rice Research Farm were planted on 16 April on & soybean rotatjan field and in the
continuous rice field on § May. The trial consistad of ane Bayer hybrid rice line, and thres

conventional lines,

All the varicties were evaluated within the same tria). The yield tria) was arranged in g
randomized complete block design with six replications. Each plot consisted of seven rows, |2 feet
long, with a between-row spacing of 7.5 inches,

Daiawmdudfm:Emmadm.lhenumhﬁufdaysmSﬂ%hmﬁm g, plant height,
Iﬂdghg,m'id}ricldﬁlrmhwﬁel}- in the field, Mi[liugquniil}- wasdﬂumﬂmdmtheﬁic:[ahimd

at the Crisp Boothee] Edlmaﬁunﬂeuteﬂﬂcﬂlndhmhda!dm, MO,
Resulis

The average vield of the Bayer trial at the MO Rice Farm was [39 Bu/a with Arize 1003
leading the conventional Management trial with 178 Bu/A and the continsous rige trial was | 88 Bu/A
with Wells leading the tria) with 211 Buw/A.. The conventional trial check Jines averaged 126 Bu/A
while the continuous rice trial check lines averaged 194 BwA.. Table 1 and 2

The milling quality values for percent head yield ranged from 60% to 72% with an average of
64%. The days to 50% heading ranged from was g1 B0 days (Jupiter) 10 99 days for Arize 1003 with
the test average of the trial B8 davs. The percent lodging was B0% in the conventional trial and 2004
in the continuous rice trial, The plant height of the lines ranged from 33 to 42 inches with an average
of 39 inches. There was no disease observed during the growing season,

The new Bayer Agroscience hybrid, Arize 1003, displayed promise in ity ability to tiller

exceptionally well, vield wel] across locations and have acceptable milling quality, lts limitation i< in
lateness with respect to days to 508 heading. Tabje 3.
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Table 1,

2008 Bayer Yield Trial Agronomic Traits - Rice - Fallow Rotation

Drays to
50% Plant Total | Whole

Variety Buw'A | Heading | Height | Lodging % S
Arizel003 | 178 59 37 G 73 60
Francis 118 o0 40 ' 74 61
Wells 105 9] 37 8 74 i1
Jupiter 154 86 i3 5 76 /9
Average 139 92 36 8 74 62
Table 2.

2008 Bayer Yield Trial Agronomic Traits - Continuous Rice Rotation

Davs to
50% Plant Total | Whele
Variety BwA | Heading | Height | Lodging | % Y
Arizel003 | 170 O 43 i 73 60
Francis 188 83 | 4l 2 74 66
Wells 211 84 4] 2 76 Hifh
Jupiter 182 B0 39 1 T6 T2
Average 188 84 41 2 75 66
Table 3.
2008 Across Location Yields
2008

Variety RF |CR Avg
Arizel003 178 170 174
Francis 118 188 153
Wells 105 211 158
Jupiter 154 182 168
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Introduction
Continuous rice production in Missouri is a popular rotation system because of the higher
production costs of other crops or inability to rotate particular fields, Producer experiences indicate
that yields decrease afier the first year of rice production when followed by rice in the same figld. The
cause of the yield decrease is not known nor what management practices can be taken to maintain

throughout southeastern Missouri, we seek to document the practice and propose possible yield
protecting solutions through a multiple year research project.

Objective
The vhjective of this project was to determine the effect of rice diseases, insects, and spil
fertility in continuous rice production in Missouri and to prapose yield protecting solution to improve
yields, milling quality and agronomie traits. An emphasis was placed on soil fertility.

MATERIALS AND METHODS

Dnll-secded, delayed flood continuous rice and soybean-rice rotation studies were conducted at
the Missouri Rice Research Famm in ficlds that have been in continuous rice for four years and also
F'M'iﬂllﬂfj" Plﬂﬂtﬂ-‘d 4] :mrbmm. Each ]'Jlﬂt mﬂﬂ.ﬂ:ﬂ ﬂfﬂevﬂ] rows of the rice "l"ﬂﬁl:tj" “Wells® Pfﬂ:[lh!d in
12 foot long plots having seven-inch row spacing, A randomized complete block design consisting of
three nitrogen rates (i) 120, (i) 150, (iii) 180 Ibs Niacre as urca pre-flood and two rajes of phosphorus-
potassium (i) 0, and (it) 66 Ibs P;0s and K;0/acre using (4-24-24) were applied preflood. A post plant
application of Command and an early post emergence herbicide (Stam and Facet) treatment was
applied for weed control.

- The physiology study consisted of estimating total mutrient uptake and plant biomass, which

was performed by measuring nutrient concentrations at internode elongation and at harvest, Plant
biomass was performed by weighing individual plants. Plot analysis will include estimates of (i} the
date and extent of emergence, (ji) the degree of tillering, (iii) the date of panicle initiation and 50v%
heading, (iv) biomass accumulation, (v) nutrient accumulgtion based on plant tissye testing and
biomass accumulation, (vi) and carbon partitioning in seed, (vii) plant height and lodging, and (viii)
vield and milling quality. Seed weight per panicle (seed weight / head) was estimated by counting the
number of seed per panicle and weighting the weed. Tcnrﬂpﬁulndperpim“mpmfﬂnnnd
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RESTULTS AND DISCUSSION

Yield Components and Yields
Seed weights / panicle in the rice after soybeans trial were greater for the 150 and 180 Ihs of

N/acre treatments than the 120 Ibs of N/acre treatment. Within the N treatments, no significant
differences were observed because of P and K additions.

Rice After Soybeans

1l

ot o #‘?‘ xx*"'

Seed Weight / Panicle (g/plant)

Figure |, Seed weight / panicle for rice afier soybeans

In general, seed weights / panicle were greater in the rice afier rice trial than the rice afier
sovbean trial. Seed weights / panicle in the rice afier rice trial were not significantly different because
of nitrogen treatments. Within a nitrogen treatment, P and K additions promoted greater seed weights /
panicle for the 120 and 150 Ibs N/acre treatments, whereas P and K treatments reduced seed weights /
panicle at the 180 Ibs N/acre treatment

HIGE After Rice

il

Seed Weight / Panicle (g/plant)
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Figure 2. Seed weight / panicle for rice after rice

Yields of (1) rice after soybeans and (i) rice after rice were compared. The yields of rice after
rice were greater than the vields of rice after sovbeans. Low vields in the rice after soybeans are
partially attributed to wind damage caused by remnants of Hurricane Tke that passed through southeast
Missouri in September. Lodging and seed dislocation (shattering) occurred primarily in the rice afier
soybean treatment; however, both crop rotation treatments suffered some lodging and shattering, Rice
yields were not significantly influenced by P and K additions, regardless of N treatments or the

Previous crop.
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Figure 3. Rice yiclds for rice after soybeans and rice afier rice.

Nutrient Uptake Patterns

Plant Tissue Analysis Prior to Internode Elongation
Plant tissue analysis just prior to intemode elongation shows appropriate N, S, P, K. Mg, Ca,

Fe, Mn, Cu, Zn and B concentrations for rice after soybeans (Table 1a) and appropriate P, K, Mg, Ca,
Fe, Mn, Cu, Zn and B concentrations for rice afier rice (Table 1b). Sulfur was slightly deficient and N
showed slightly deficient concentrations at the 150 and 180 Ibs N/acre rates in rice afier rice. Smaller
N concentrations at the higher N rates resulted in slightly greater biomass accumulations, which

effectively diluted the N concentrations.

Potassium plant tissue concentrations were slightly greater becanse of P+K "additions, but the
differences were largely not significant. Phosphorus plant tissue concentrations were not si ificantly
different because of P+K additions, In general, the plant tissue concentrations of §, Mg, Ca, Fe, Mn,
Cu, Zn and B were not significantly different because of P+K additions.
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Flant 1ssue Analysis and plant Biomass Accumulations a¢ Harvesi

Plant tissue concentrations and the mean biomass accumulations for vegetation (stem (culm),
leaves, and peduncie) and seed for (i) rice after soybeans and (1i) nice afler rice are shown in Table 2.
Nitrogen, P, K, Mg, Ca, Na, Fe, Mn, B, Cu, and Zn concentrations show dramatic differences between
the vegetation and seed compartments, with the seed compartment showing preater concentrations of
N, P, Fe, and Cu. Conversely, the vegetation shows greater concentrations of K, Mg, Ca, Na, B, and
Zn. Sulfur concentrations were rather evenly distributed between the seed and vegetation.

Rice following soybeans showed greater N, Mg, Ca, Na, and Cu vegetation concentrations,
whereas rice following rice showed greater P, K, and Mn vegetation concentrations, Seed
concentrations showed that rice after soybeans had greater Mn and 7n concentrations, whereas all of
the other nutrients showed no significant differences. The influences of P +K additions were largely
not significantly different, especially for the seed component.

The ratio of NK is significantly greater for rice following soybeans than rigs following rice. A
large N/K ratio is frequently associated with lodging, which corresponds with the lodging observed in
the rice following soybean treatment.
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u i i ]

Soybean Soybean+P+K Rice Rice +P+K
Figure 4, Nitrogen lo polassium ratios for rice afier soybeans and rice afier rice,

N/K Ratio

Vegetative plant biomass was slightly greater for rice following sovbeans than rice following

nice, whereas total seed weight was slightly greater for rice following rice than rice following
soybeans. The ratio of vegetation o seed weight was substantially greater for rice following soybeans.



1.2

1
I I |
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Figure 5. Vegetation weight to seed weight ratios for rice after soybeans and rice afler rice.
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The total nutrient mass was estimated on a per acre basis, illustrating that the straw residue is
an important reservoir for selected plant nutrients (Table 3), especially potassium. Corresponding with
the total nutrient uptake on an acre basis, the percent of each nutrient associated with the seed
compartment, relative to the total nutrient uptake, is displayed in Table 4. Nitrogen, P, S, Fe, and Cu
are preferentially accumulated in the seed and these nutrients are removed from the field during

harvest.
Sﬂﬂ Fhﬂ!phumj DMMncﬂ

Soil analysis of selected plots demonstrated no significant differences in the Bray1-P soil
analysis because of P and K additions.
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Figure 6. Bray1-P mean values comparing P+K additions.
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CONCLUSIONS

The yields of rice were greater after a crop rotation involving cominuous rice rather than
su};mbasns_ Unfortunately, lodging and seed shatterin g resulting from strong winds affected the yield
[ =] o

Nitrogen rates did not consistently influence rice yields and the low rate of 120 Ibs N / scre
appears acceptable,

Total nutrient uptake in the vegetation and seed shows how plant essential nuirients are
partitioned in the rice plant. Potassium was shown to be substantially partitioned in the rice straw,
illustrating the importance of residue decomposition for maintaining soil fertility.

REFERENCES

Havlin, J.L., J.D. Beaton, 5.L. Tisdale, and W.L. Nelson. 2005. Sail fertility and fertilizers: An
introduction to nutrient management. Prentiss Hall Upper Saddle River, NJ.
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Table 3,

2008 Rice Variety Agronomic Data - Averaged Across Locations

Daysto | Plant
Grain 50% Height | Percent |Bushals /| % Total |% Whole
Variety Type |Heading | (IN) | Lodging | Acre Yield | Yield
Bowman L 87 g 2 145 71 5%
Catahoula L 84 39 3 145 76 65
Cocodrie L B4 42 3 162 66 67
Cheniere L §4 i6 5 148 74 64
CL.131 L B4 36 3 154 75 68
CL151 L 82 39 4 158 73 65
CL161 L 89 39 4 144 74 65
CL171-AR L B 39 3 148 75 66
Cybonnet L £4 39 4 165 T4 i
Francis L a4 40 3 154 73 2
Spring L 76 40 3 122 74 67
Trenasse L 77 40 b 162 T2 61
Wells L &6 41 5 149 T4 &0
RT XL723 L Bl 42 3 151 74 62
RU0001108 L 82 41 5 158 74 4
RUO202195 L 82 37 3 171 74 66
RUDGO30TS L 91 40 3 181 70 61
Jupiter M 82 37 4 168 74 71
[Neptune M RS 36 i 174 75 T
RUDOO2 146 M 79 40 5 171 75 70
RUS202028 M 80 40 3 143 75 71







Missouri Bootheel 2008 Average Monthly Precipitation
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Missouri Bootheel 2008 Monthily Precipitation
Departure from Normal (inches)
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Bootheel 2008 Weather Summary
Climate Division &

Total Normal Precip. Average HNormal Temp
Precip {1871- Dept Temp (1871-

Month (in.) 2000) {in.) Month  [°F) 2000) (°F)
Jan 281 333 =072 Jan 35.0 338 1.2
Feb 6.05 358 245 Feb 383 8.3 -1.0
Mar 0.84 473 521 Mar 472 484 -1.2
Apr 873 4 B4 388 Apr 57.0 580 -1.0
May 4.7 4.80 <0.08 May 66.5 B7.4 -0.8
Jun 2.36 4.08 -1.72 Jdun 8.3 78:0 2.3
Jul an s -0.70 Jul B0.8 801 07
Aug 318 oz 0.17 Aug T6.68 71.8 -1.2
Sap an 318 0.58 Sep TiA 70.3 08
Ot 253 3.48 -0.83 Oct 53.0 58.0 0.0
Nov 218 477 -2.58 Mov a4 B 4B.0 -34
Dac 357 4.42 .85 Dec 355 37.8 -1.3
Ann - 52.82 48.11 4.7 Ann 576 58.0 0.4
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