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The Economics of Liming

for a Rice-Soybean Rotation
David Dunn

Introduction
Rotating rice with soybeans is & comman practice in Southeast Missour], These erops

have different soil pH requirements with soybesns requiring a higher pH than rice to 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 soyheans but not
before rice. In 1999 a one year liming study found that one ton of lime increased soyhean yields
25%. However, rice yields were lowered by 9 bu/acre. In this study the mereased value of the
soybean crop was approximately equal to the logt value in the rice crop. A study conducted by the
Liniversity of AR indicated similar results on the sovbean side but indicated that Hee yields
generally wers increazed with [ime applications,

This study investigates the economics of lime and P & K fertlizer appications in

the rice-soybean rotation,

Methods and Materials
Rice and soybean field plots wore eslablished ona Crawlay silt loam soil kcated

at the Missouri Rice Research Farm at Qulin, MO. The soil pHy, ai this location was 5.1,
the P level was 23 Ibs/a, and the K level was 181 bs/a. The recommended imestona
rale for both rice and soybeans was 1 ¥ tons/a. For rice 70 lbs P30s & 30 ibs K.0 was
recommended, for soybeans 80 fbs P:0; & 120 [bs KyO was recommended. The
gxperimental design was a spiit plot with crop as the main plot and fertilizer treatment as
the sub plot. Four replications were employed. Two rates of agime (0 & 1 % ton/a) and
ane rate of pelletized lime (200 [bfa) were evaluated. Two rates of P & K (0 & 100% of
the recommended rate) were evaluated. These rales were hasad on the individual
recommendations for each crop.

Each plot was harvesied and grain yield determinad, Net retumns o producers
were calculated based on grain prices of soybeans @ $10.00/bu, and rice @ $5.00/bu.
Input costs were based on lime @ $25.00/ton, pelletized lime @ $110.00/ton, P @

$0.25Mb, and K @ 30.35/b

Results and Discussion

The average grain yields and net refums to producers for ime and ferilizer
traatmants for 2007 are presented in Tables £, 5, & 8. When averaged for all fertilizer
treatments, the 1.6 tonfa lime rate produced the greatest rice vields. Whan averaged for
all lime treatments, the 70-30 rale of P & K produced the greatest yislds for rice. When
averaged for all fertilizer treatments, the 1.6 ton/a lime rate produced the greatest
soybean yleids. When averaged for all ime treatments, the B0-120 rates of P & K
produced the greatest yields for soybean, For both rice and soybeans the 200 Ibia
pellstized lime treatment increased yields relative to the no lime freatmant. Whan
averaged for all fertilizer treatments, the 0.4 { ime freafment praduced the grealast
returns to producers for rice. When averaged for all lime freatments, the 30-70 rates of P
& K produced the greatest retums fo producers for rice. When averaged for all fartilizer
treatments, the 0.8 tonfa lime rale produced he greatest refurns to producers for
soybeans. When averaged for gll lime treatments, the 80-120 rates of P & K produced
the graatest ratums to producers for soybeans.
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Average grain yield, input costs, gross and nat returns for lime and fertilizar freatments
for rice and saybeans, Qulin, MO in 2007,

2007 Rice ]

31 P+k Lime | Yield | Gross return® | Inpuf costs™ | Net retums
{lbia) | (va) | (bufa) (3/a) ($a) (/a)
1 0 0 141 70500 0.00 705.00
E 0 0.4 141 705.00 .40 695.60
3 0 0.8 149 745.00 18.75 726,25
4 0 1.2 140 700.00 4820 671.80
) i} 1.6 144 720.00 37.50 682,50
5 0 |200Mpsl | 142 710.00 11.00 690,00
7 | 70-30 0.4 141 705.00 37.40 B67.60
g8 | 70-30 | 08 159 795.00 46.75 748.25
8 | 70-30 1.2 151 755.00 56.20 6OE. B0
10 | 70-30 16 153 765.00 65.50 99,50
11| 70-30 | 2001k pel | 157 785.00 39.00 746.00

2007 Soybaans

# ] Pk Lime Yield | Gross return® | Input costs™ | Nat returns |
(Ib/a) (¥a) | {bula) ($/a) (8/a) ($/a)
1 i 0 36 360 0.00 - 360.00
2 0 0.4 ag 380 940 370.60
3 0 0.8 39 390 18.75 371.25

4 0 1.2 41 410 28.20 381.80 |
5 0 16 42 420 37.50 382 &
& 0 |200bpel| 39 300 11.00 379.00
7 |80-120] 04 46 450 7140 3R8.60
8 |80-120] 0.8 49 420 BO.75 409, 75
9 [ 80-120 1.2 43 430 0,20 335,80
10| B0-120 1.6 49 440 00 50 390 50

11[80-120 [ 200 ib pel | 45 450 73.00 37T7.00 |

“Based on rice @ $5.00/bu and soybeans @ $10.00/bu
“"Based an lime @ $25.00/ton, pelletized lime @ $110.00/an, P $0.25/ ib P20y and K

@ §0.35 b K0,



Table 2. Average rice and soybean yelds and net returns for ferlifizer treatments
avaraged for all [ime rales, Qulin, MO in 2007,

| P&K Rica Soybeans
Yield Mt Yield MNet
{bu/a) returns {bwa) raturns
(§fa) (§/3)
[ NoP &K | 143.2 695,00 39.8 377.00
+P&K | 1554 728.00 | 464 443.0.0

Table 3. Average Rice and soybean yields and net retums for lime treatments averaged
far all fertilizer rates, Qulin, MO in 2007,

Lime Rica Soybeans
Yield Mat Yield Mat
{bufa) retums {bu/a) returns
(§/a) ($a)
1] 141 T05.00 6.0 360.00 |
0.4t 150 726.60 42.0 410.60
0.8t 150 r17.25 44.0 421,25
1.21 146.5 690.30 i 21 QEI.E'EI'
1.6 150.5 f11.00 44 5 A417.50
| 200 fb pel 145.5 T22.50 420 409.00




Additives for Increasing
Nitregen Efficiency in Rice
David Dunn and Gene Slevens

Introductio
%a&u‘s supplemental nitrogen fartifizer sddifions to achieve maximum yields,
In the standard dry seeded, delayed fload rice production system, the bylk of the
nitrogen is supplied as urea. Then & permanant flood iz immediately s tablished.
However, in real fam situations the establishment of tha permanent lood can be
delayed for several days. During the fime peariod between fartilizer application and flood
establishment the applied urea is subject to logses by several pathways, Thesa Include
volaliization of urea and conversion of wrea 1o nitrate followed by subseqguant leaching
and denitrification. Several products are commercially available fo eontrol these losses.
This study compares several products In their ability to achiave rice yields in a dry

seaded, delayed flood production system.

Mathods and Materials
In 2007 this evaluation was conducted at two locations representing the two

major soil types used for rice production in Missauri, The soil types wera: Sharkey clay
sail, University of Missouri-Delta Center, Porlageville, MO and Crowley sill loam,

Missouri Rica Research Farm, Quiln, Missouri. At each loeation a small plot evaluation
with a randomized completa block design emplaying four replications was conducted.
Rice was cultivated using the standard methods of P and K fedilization, water
management, and weed & insect control for dry-seedad delayed flood rice in Southeast
Missour. At both locatians four pre-plant N rates {35, 70, 105, and 140 Ibs Nia) were
compared o an untreated check. No additional N was applied. At the clay soil location
the following products: ammonium nitrate, urea, ureg + Agratain@,{ Agrotain,

Canada) and sulfur coated urea | The Scotl's Miracle Grow Company, Ma rysville, OH),
Al the silt loam location the following products were evaluated urea, urea + Agrotain®,
urea + NSN, and CaTs® (Calcium thiosulfate infused urea, Tessenderlo Kerley Inc,,
Phoanix, AZ). At the silt loam location the CaTs® product was combined with Agrotaln®
and NSN. At each lacation the N fertilizers ware appiied 7 days prior to flood
establishment. SPAD 502 chiorophyll mater. plant height, Arkansas plant ares board,
and Missoun yardstick readings were collected from sach plot at midseason. Af
seasons end each plot was harvested and the resulting rice yleld was measured

Results

Yield results for the clay soil lscatian are given in Table 1, for the st loam soll
tocation in Table 2. At both locations the 140 Ibs N as urea produced the greatest yieids.

silt loam ol location when yisld results ware avaraged for all N rates ureg produced the
numerically greatest yield and CaTs® produced the lawest ylelds.,

Conclu
The yieid results from both locations indicate that envirenmeantal conditions

prometing N losses due to volatiization, denitrification, or leaching were not present in
2007. The envirenmental conditiens found in 2007 may or may not be fypical for
Southesst Missouri. Mare study is needed befora definitive conclusions ara drawn. Rice
producers should exercise caution before extending these resulls in to futura vears.



Acknowledgemant:
This research was mada possible by the gensrous and cantinuing support of the

Missouri Rice Research and Merchandising Councll, Specialty Fertilizer Producis,
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racommendation by tha Liniversity of Missauri.

Tabla 1. Average rice yields for N treatments for a clay soll located at the Liniversity of
Missouri-Delta Center, Portageville, MO, 2007
]

N rala Ures Uraa + ESN®E AmMNitrate | Sulfur NSN
Agrotain® coated
[ urea

0 1595

36 178 181 174 168 157 173
| 70 187 186 166 183 153 188

105 202 106 209 206 158 167
140 221 218 217 188 165 216
Ayerage for I

N rates 197 158 189 187 158 183

Table 2. Average rice yields for N treatments for a silt lnam soll located at the Missouri

Rice Reseamch Farm, Gukn, MO, 2007 L

N rate Urea Urea « CaTs® |CaTs®+ |CaTs®+ | NSN
Agrotain® Agrotain® | NSN

i) 137

a5 163 172 161 160 184 153

70 181 181 167 174 173 164

105 187 183 149 188 187 186

140 204 188 182 191 188 174

Average for

N rates 186 181 165 178 | 183 169

10



Silicon (Si) Content

af Three Rice Cultivars
David Dunn, Gane Stevans,
and Donn Beighley

Intro Q

Silican (S1) is the third most abundant elemant on earth afler iran and Oxygen, It
comprises over 15% of the earth's mass by weight However, it is the mest abundant
element in the earth's crust comprising over 58% of the earth crust. Rice s unique
amang crop plants in that i incorperates large amounts of i into ifs tissue, This Siis
used as a stiffener, giving the stams greater rigidity and durability,

There is fittle or ne published data detsiling the amount of Si contained in rice plants
or if there are differences between S eontent of rice varisties. Recently it has haan
prapesed io use rice slraw as a feed sfock of ceflulosic ethanol production. The high 5
content of nce tssue may lmit it's suitability for use as 3 bio-fuel fieed stock.

A second praposed use of rice straw is as a feed slock for Si extraction and
praduction of high purity Si0; for use in computer chip manufacture, Conversely, high Si
conlent may have value a5 a Si source far computer chip manufacture.

This study compares the Si content of the upper portion of three rice eultivars from
different genetic linas.

Methods and Materials

This study makes use of variety evaluation conducted at the University of Missouri-
Delta Centar in 2007. This evaluation was conducted on a Sharkey clay soi. Rice
cultivars ware grown under standard methods of N-P.K fertilization, water management,
and weed & insact contral for cuitivaling dry-seeded, delayed flood rice in Southeast

Missouri.

Threa of the cuftivars In the test {Cocodrie, Francis, and XP744) wera selected for S
content analysis. Thesa cultivars were salected 1a represent a wide range of genetic
backgrounds. The cullivars were planted in small plots employing a randomizad
complete biock design with four reglications. At harvest, as each plot was harvested g
grab sample of the rice straw was collecled from tha back of the combine., This sample

was dried and grownd,

The resuiting sample was the analyzed for mineral contant by Inductively Coupled
Plasma foliowing lithium meta-borate fusion. The eaments analyzed ware Al, Ca, Cr,
Fe, K. Mo, Mn, Na, P, Si, Ti, Ba, Nb, 5r, ¥, Zn, and Zr. This analysis was conducted by
SGS Mineral Services of Toronto Canada, Data was then statistically compared using

SAS,

Results and Discussion

Oithe 17 elements analyzed significant differencss between cultivars were found
anly for 3i Si0s (Table 1), Of tha cultivars analyzed Francis had the greatest javals of
5i0; while Cocodrie had the lowest. These levels were found In the upper partions of
the rice plants, that portion which was processad by the combine,

This may not reflect differences in whale plant 5i levels as the cultivars do riot have
the same growth habits. Relatively more or less leaf andior stern may have baen
included in the post combine sample that was collected and analyzed for each cultivar,

1



If Si0; Is more abundant in the lower stems than in leaves a faller slature rice plant
would have relatively more leaf represented in a sample collected by this method.
Consaquently it would contain lower levels of than a smaller stature rica plant

Con
This preliminary evaluation indicates that 5i0; levels vary ameng rice cuftivars. Given

that the sampling method used may introduce bias in Si0ylevels found these rasults
should not be considered conclusive. More study is needed,

Table 1. Average Si0;levels for three rice cultivars grown on a clay soil at Poragsville,
MO, 2007.

Cultivar | Si0q
%)

k E L 744 12.25
Francis | 12.78 |
Cocodrme | 11.80

| LSD 0,97
CV% 6.6
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ilizong Rice Crowth and Development Predictivs
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University of Missouri Soil
Test Recommendations

for Rice Production
Gene Stevens and David Dunn

Introduction
Meost of the Current University of Missousi soil test recommendations has been adopted
from Arkansas. During the past 10 years a team of scientists mcluding Dr Gene Stevens,
Dr Michael Aide, Dr Paul Tracy, and David Dunn have camried out fisld evaluations af
these recommendations, These evaluations are continuing today thanks to support from
the Missouri Rice Research and Merchandising Council,

pH and soil acidity

In Missourt soil acidity is measured on the basis of Salt pH (pH.). The pH , indicates the
need to apply itme. The lime requirement is measured by the Woodreff Buffer method.
Missouri lime recommendations are given in |bs. of Effective Neutralizing Material
(ENM) per acre. ENM is an estimate of how much soil acidity the lime will neutralize in
a 3 year period.
Currently the University of Missouri does not recommend liming before rice is Zrown.
Liming is necessery 10 maximize soybean yields in the rice-soybean rotation. Last year
soybean yields were increased 25% when | ton/a of lime was applied before soybenns
were planted at the Missouri Rice Research Farm,

Nitrogen (N}

Currently the University of Missouri recommendations for nitrogen are variety specific.
These recommendations are posted on the Ag Electronic Bulletin Board at
http:Vagebb.missouri.edu'rice. Table | gives the nitrogen recommendations for 4 popular

varieties.

Table 1. Nitrogen recommendations for 4 popular rice varieties,
Variety | Total | Preflood | Mid-
N Season
Bengal 135 75 30430
Cocodrie 150 0 330
Francis 150 90 30+30
Wells 150 50 30430
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Phosphorus (F)
Phosphorus recommendations are based on a target level of 30 Ihs Pra, A rice crop wiil
remove .30 Ib of Pa0s per bu per acre. To account for this loss a crop remaoval factor is
included for soils testing between 30 and 35 [b Pla. Recommendations are given in Ibs of

P05 per acre,

Potassium (K)

[n 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 varieties grown in Missouri, Potassium
recommendations are based on a target level of 125 + 5X CEC. For silt-loam soils this is
about 200 lbs K/a. For gumbo soils this number is about 225 Ibs K/a. Rice vields drop
off quickly when & soil tests below these levels: For low testing soils a factor for building
the soil up to maximum productive Jevels is included in the fertilizer rocommendation
added in. The current recommendation package allows the producer to choose how
quickly to build up the sail K levels. A rice crop removes 0.2 Ib K10 per bushel per acre,
A crop removal factor is included to account for this. Recommendsations are given in [b

of K0 per acre,

F:



2007 Missouri Rice Variety Performance Trials
Donn Beighlay, Cathy Dickens, Randy Dickens, Janet Dick ens,
Jim Heiser, Kelly Tyndall, Gene Stevens, Davig Dunn and Allen \Wrather

unbiased, up-to-daie source of infarmation for comparing rice varieliss growm in the Southeast
Migssouri environment,

Experimental Procedure

Location
Rice plots were established at two locations in 2007 the Missouri Rice Resesarch Farm
near Glennonvile, MO and at the Delta Cantar Farm at Portageville, MO, The Rice Research
Farm yield trial consisted of dril-seadad plots following soybeans, drii-seeded plots and water-
seeded plots following rice which were planted on 18 April, 1 May and 1 May, respectively on a
Crowley silt loam. The plots at the Delia Center were plantad an 30 Aprilon Sharkey clay.
The seed planled in the water seeded frial ware treated with Apron-Maxim-Zine for rice water
weavils. The tral consisted of 24 public, private, and experimantal varieties_

Field Piot Design
All the variefies were evaluated within ihe same trial. The vield trial was arra ngedina .

randomized completa block design with four replications. Each plot consisted of saven
rows, 12 feet long, with a between-row spacing of 7.5 inches. The watar seeded plot
size was 12 foot long by 4.4 feat wide,

Entries

Seed of all public varieties wers obtained fram: Karen Moldenhayer — LA,
Stutigart, AR; Steve Linscombe - LSU., Crowley, LA; Anna McClung —USDA-ARS,
Beaumont, TX; Dwight Kanter — MSU, Stoneville, MS, RiceTec and BASE.

Plot Management
Plots were planted with an Almaco no-till plot drill. Pre-food fertilizar was applied

al a rate of 180 Ib nitrogen. No adjustments in rates were made to masat specific requirements

of individual varieties.  In the water seaded trial 60 Ib urea was applied Post emergence, 60 Ih

M applied at panicle initiation and 60 b N applied 14 days |ater,
For primary weed control, 12 oz. Command a pplied post plant, 2 pts. Prowl, 2 oz, Aim,

78 oz. Permil, 4 gt. Rice Shot and % Ih. Facet per acre were applied prior o flooding. Thera
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Data Recorded

Drata was recorded for: emergence date, the number of days to 50% heading, plant
helght, ledging, and yield for each variety in the field. Miling quality was determined in the
labaratory. Emergence date was the date there wera ten planis per square foot on the drill-
seedad trial and ten plant per square foot emerged from the waler surfacs in the walar-seeded
trial, The days to 50% heading was determined from the number of days from emargence fa tha
presence of 50% of the panicles af least pariially emerged from the boat. Plant height was
taken as the average distance in inches from the soll surface to the tep of the panicle on the
plant. Lodging, which indicales the degres of erectness, was scored on & scale of 0 fo 10 with 0
indicating all plants in a plot weare erect (no lodging) and 10 indicating all plants were Indged.
Yields ware adjusted to 12 percant moisture and reported on a bushel per gcre hasis. Milling
quality was determined at the Rice Lab located at the Crisp Boothee! Education Canter locatad

in Maldaen, MO.

Resilts

The Missouri Rice Varlely Trials resulted in oplimum yields for all four of the
managemaent practices they were lested under. The yields were higher than expected at some
locations but did not fall off due to dry environmantal conditions in the other locations. There
were no diseases observed and no other problems were seen during the growing season.

ield el 2and3 :
The yields averaged 183, 168 and 219 Buw/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 131 Buw/A. The Delta Center
yields were higher than expecied as the plot area was not on newly eut ground, The water-
seeded trial yiekls were higher than expected in light of yields in previous vears and may be due

io the threa spiil nitrogen application.

Long Grain Type (Table 1)
Differences among vaneies were observed across all iiais. The lop yielding fine acres

all trials was RT XL723 followed by RT XP744, Wells and Francis, In the conventional drill-
seeded trial at the Missourl Rice Farm Francis was the top yielding line at 197 Bu /A fallowad by
RT XL723, Wells and Cybonnet. In the conventional drill-seeded trial at the UM Diita Center

RT XP744 was the lop yielding line al 244 Bu /A followed by RT XL723, Frands and Bawman,
In the continuous rice dril-seedad irial at the Missouri Rice Farm RT XPT744 tepped the lest at
193 Bu/A foliowed by RUDDD1108, RT X723, and RUO202185. The lop vielding fine in the
waler-seeded trial was Weills at 178 Bu /A followed by Francis, RT XL723 and CL1T1.

Amongst the experimental varieties RUD202195 was the top yielding line at 177 Bu/A
across all locations and was #1 or #2 at each of the locations. This was foliowed by

RUO102008.
The only new variety release was Bowman which yielded 156 Bu /A across the four trial

lacatons.

Medium Grain Type (Table 1)
Tha top yielding line across all lrials was RUOD02146 at 195 Bu/A foliowed by

RUS302028, Jupiter and Bengal. RUS302028 was the top line in the Miszour Rics Earm
cenventional drill-seedsad trial (212 BufA) and continuous rice drill-seadead trial {192 Buw/A).
Jupiter was the top line in the UM Delta Canter conventional drif-seeded trial (234 Bu/A) and

Missouri Rice Farm waler-seeded frial (157 BulA).



Multiple Years (Tabie 2)
When comparing long grain varieties across 2006 and 2007 those drif-saaded vareties

that performed well in 2007 performed well in 2006 - RT XL723, RUD2021 95, Walls and
Francis. Across multiple years, 2003 to 2007, Welis and Francis have been the best yielding

varieties.
RUODD2146 was the best medium grain variety in 2006 — 2007 in the dril-seeded triais

and RUS902028 does yield significantly more than Bengal over years.

Da (Table 3).
In 2007 the difference in number of days from pianting to emengence betwean water-

seaded (12 days) and dril-seeded emergence (11 days) was one day. There was no
difference between the waler-seeded and dril-seedad frials planted in the continuous rica field

when planted on the same day,

The 50% Heading (Table 3).
Days to 50% heading was taken In all of the Missouri Rice Farm drill-seeded trials and

the water-seeded trial. The water-seedad trial required eight days less than the conventional
drill-seeded trial and 11 days less than the continuous rice drill-sseded tria for days to 50%
hesding. In the water-seaded trial the average number of days fo 50% heading was 7 days and
81 and 83 days respectively for the conventional and confinuous rice drill-zeeded frizlz. The
range of the difference between the differant trials was saven days to 14 days, The average
number of days to 50% heading observed for the variaties in the combined trials ranged from 66

days for Spring to 90 days for Bangal,

Plant Height (Table 3)
The 2008 average plant heights for the Rice Earm drill-seeded trials ware 37 inches and

34 inches for the water-zeadad irial.

Lodging (Table 3)

No ledging was ebserved in the various trials,

Milling Quality (Table 1 and 3)
Average percent milling quality values across all trials was 74/56. Tha waler-seedad
the UM Delta Center irial had the

trial had the lowest overail milling quality values at 75/49 and
highest at 74/62. In 2007 the diffarences between the three locations for percent fotal rice were

small but large for percent whole rice. The avarage values wera the following: 74/57 - Rico
Farmn drill trisl, 75/585 ~ continuous rice dril-seaded, 74/62 — UM Delts Center drill trial, and
75/49 — Rice Farm water-seadad trial. The parcent head yield scores in the ranged from 33 to
£3. Wells milling quality values were lower than expacted but in a personal communication with
Kamen Moldenhauer she indicated that in dry years the percent whole rice values have been io

be low Tor Wells,
Tha highest consist values across tha diffarent trials was observed in the medium grain

types particularly the variety, Bengal. Spring had the lowest milling quality values across the
differant frials. This may be a result of its earliness ag compared to the other varieties asg it s

exposed to more environmeantal conditions once it is mature.

Rice Disease Data
No significant disease symptoms were cbserved in 2007, There was same |late SERSON
rice water weevil damage chserved on tips of some flag leaves.
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Table 2.

Migsouri Rice Variety Trial - Multiple Year Data (Bushels / Acre)

Drill-Seaded Water-Seedad
Variaty o7 | 06-07 | 0507 | 04-07 | 03-07 o7 | 08207 | 05907 | 0407 | oaco7
Cocadrie 180 | 191 195 186 180 146 | 118 120 i 113
Cybonnet 175 183 | 200 196 157 108 | 83 05 107 .
Francis 197§ 194 | 205 109 154 46 | 117 | 118 124 113
| CL1T71 171 | 175 - — — 138 112 — = .
Spring 167 | 157 | 165 — — 08| &7 94 — -
Trengsse 181 ] 178 166 — o a5 81 98 s -
| Wells 180 | 198 | 204 194 185 178 | 143 136 151 113
RTXL723 205 | 217 | 273 i — 145 | 165 157 - o
| RUDDO1108 187 | 167 — — s 99 | g2 - = oo
RUD1G2008 184 | 185 — — - 133] 111 - i =
RUG202195 196 | 210 - — — 123 | 112 - s =
STGREFS-02-110 190 | 187 — — — W05 102 | — — il
Bengal 181 | 188 | 200 189 164 141 107 119 123 113
Jumiter 182 205 187 e —_ 157 | 140 130 = =
RLI9902028 206 210 | 12 | 210 | 208 146 | 133 130 143 113
RUODO2146 ong ] | ] e 551 sme | | = s
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Table 3.

hice Variety Agronomic Data - Location Average
Days o Piant
50% Height | Percant | Bushels | % Tatal | % Head
Vanedy Heading® | (inches)® | Lodging® | {Acre* | Yield™ | Yield™

Bowman B2 38 1] 156 ¥a 45
Cocodrie 79 33 0 171 5 58
CLIT1-AR 81 a4 0 162 75 &1

| Cyoonnet 80 34 0 158 74 61
Francis 74 36 1] 184 T4 57
Spring 74 38 0 152 73 51
Trengssa T4 36 (1] 167 73 52
Walls 78 kL 1] 186 75 45___—_
RTXL723 75 a9 0 180 74 53
RTXPT44 75 L. 1] 1] 188 fi<] 53
RUODOT 108 74 ary [ 165 75 51
RLIO102008 7o 35 0 175 75 58
RUD2021585 B0 a5 0 177 76 v ]
STEESFH-02-110 A3 33 0 160 T 56
Bangai g2 | = 0 171 76 64
Jupéer 81 36 4] 183 Fi=] BS
RLDOO2148 il 38 1] 195 74 =1
RLSE02028 it} a8 1] 191 74 55

*- Average of Dril-zeaded{MO Rice Farm, Continuous Rice) and Water-=eated frigls
*- Average of Drili-seeded(MO Rice Farm, Defta Canter and Continuous Rice) and
Water-ssaded trials
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I ne LUU/ ETTeCt O Fianung wvate on KICe vanenes

Donn Beighley, Cathy Dickens, Randy Dickens, Janat Dicke s
and Bruce Beck

In southeast Missouri there are & namow range of rice varieties grown that represent the
range of early short season types (Spring) to medium season types (Wells). They are planted
as the weathar and the field condilions permit during the period from sarly April fo fate June.
However, the time of planting may vary from year-lo-year based on the plariting environment.
Litthe information is baing made available concerning varietal parformance with respect fo
harvest date, yield, qualily and their agronomic traits when planted at different dates between

early April through whaat harvest in mid-June,

Experimental Procedure
Location
Rice plots were established at tha Missouri Rice Research Farm near Giennonville, MO
on & Crowley sill loam. The plots were planted on: 3 April (earfy April), 17 April (mid-Aprl), 1
May (early May), 21 May (late May) and 16 June (mid to late June). At each planting date there
were seven varielies that reprasent the major rice varieties grown in southeast Missauri. Thesa

variatias wera: Cocodrie, Cybonnet, Francis, Jupiter, Spring, Trenasse, and Wells,

Field Plot Design .
Each planting date was evaluated as a separate trial and all vareties were includad,

Each tasf was armanged in a randomized complete block design with four replications. Each plot
consisted of seven rows, 12 feat long, with a betwaen-row spacing of 7.5 inches,

Entries
Seed of all public variefies were abtained from: Karen Moldenhauer — A, Stuttgart, AR
and Steve Linscombe — LSU, Crowley, LA,

Plot a
The drill plofs were planted with an Aimaco no-till plat drill. For primary weed contral,

12 pz. Command was applied post plant, 2 pte. Prowl, 2 oz. Aim, 78 oz. Permit, 4 qt. RicaShot
and % Ibs. Facet herbicides were applied prior to flooding. A pre-flood fertilizer was applied at a
rate of 180 Ibs N. The fiood was maintained throughout the growing sesson. There were o
insecticides applied. A single row was harvested to determine milling quality. Miliing quality was
determined on two replications of each variety from each planting date,

Data Recorded
MNotes teken on each plot included: Emengence date, days 1o 50% percent heading,

plant height, lnodging and any diseases reactions observed as well as measuring yisld for sach
varety. Emergence date was noted as the date when lan plants per square foct were emerged,
The days to 50% heading is determined by counting the days from emergence o the prasence
of 50% of the panicles at least parfially ememed from the boot'. Height was taken as the
everage distance in inches from the soil surfaca to the top of the panicie. Lodging, which
indicales the degree of eractness, was scored on a scale of 0 to 100 with 0 indicating all plants
In a plot wera erect {no indging) and 100 percent indicating all plants were indged, Totai and
head milling yield were determined after milling a sample of each variety in the study,

| The DDS0 Report gives acrusi calendar dates that corespand 1o the number of days from emergence.
a5



Results

Yield:

In 2007 when the variety yields were averaged for each planting date it was observed
that the early April planting date had the highest overall yieids at 202 Bu/ A. It was fallowed by
the early May dale (156 BwA), mid-April date (181 BwA), late May date {180 Bu/a) and mid-
June (142 BufA). Table 1. In both 2004 and 2005 the early April planting date had the highest
yields while the mid-June date had the lowest yields. The trend has baen ohsarved fhat yields
are lower st the mid-April pianting date than either the early April or early May planting dates.

Across all planting dates Francis and Wells were the highest yielding long grain types
(188 BuA) while Jupiter was the highest vielding medium grain type (204 Buia). Tabla 2,

When comparing variety differences at each planting date Francis was the top yielding
variety in early April (232 BuwA) and early May (230 Bu/A) while Jupiter was (he top yielding
variety in mid-April (223 BufA) and mid-June (192 BufA). The variety Wells yielded well plantad
early April { 218 Bu/A), mid-April (206 Bu/A), and late May (192 Bu/A), Table 3,

Days to Emergence
The number of days from planting to emergence ranged from 25 days al early April to 12

days at the early May planiing date. Nine fewer days, on average are required for days from
pianting to emergence when comparing the eady April date (25 day average) io the mid April
date (14 day average). Due to dry soil conditions at the time of ptanting the late May and mid-
June emergence dale s nol considerad to be accurate or reliabla.

Spring and Trenasse confinue to have an emergence date that Is fwe o four da s later

than the average of the vaneties at the first two planting dates.

Days to 50% Heading
The average number of days o 50% heading ranged from 79 days at the early April date

up fo B4 days at the early May dale. The aversge days to 50% heading increased from 79 days
al the early April date to B4 days at the mid-May date across all varisties (Table 1), A similar
trend was observed within vanalies. Wells had the longest average period batwesn emergance
and 50% heading date (87 days at both the sarly May and late May dates) and Spring had the

fewes! (74 days at the early April date) (Table 2).

Plant Height
When averaged across all variefies the plant height decreased slightly {one fo two

inches) from early April (37 inches) to mid-April {35 inches) and then increased slightiy at the
later planted dales. Table 1. There was a similar trend for the individual varietias, Spring was
the tallest variaties (41 Inches) while Cocodrie and Jupiter were the shortast varieties (35

inches} when averaged across all planting dates.

in
Lodging was not obzarved in any of the varieties in 2007
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The percent head yield values for 2007 were lower than previous vears and the parcent

total yield was about the same as observed in previous years. This may have been a result of

the dry late season condilions.
The highest overall miling quality was from the late May date (75/64) and the lowest was

the mid-April date (73/57). There was na clear trand toward higher ar lower milling quality

between early April and mid-April or for individual varieties. Table 1.

Across varieties Jupiter (77/67) had the highest average milling quality and Wells had
the jowes! average (76/53). The trand appears to ba that the medium grain varieties
consistenily have the highest milling values across all planting dates and this trend is observed

in most years. Table 2

Summary

The results of the 2007 date of planting yield frials again indicates that tha early April
pianting does consistently result in higher vields than later planting dates. Data from 2003,
<004, 2005 and 2007 indicates that there is a slight decrease in vields between the early April
planting date and early May planting date and that the mid-June results in the lowest ohsarved

yields of all the planting dates.
The results of the milling quality analysis indicated thal the late May date had the best

values but there were no major differences trends observad helwees the early planting dates.
The milling quality data indicate thers was an observable loss in milling quality due te planting in

early April or mid-April in 2007.

Tabla 1.
| 2007 Planting Date Agronomic Trait Averages

Days from Cays to Flant
Planting Flanting to 50% Haight Percanl | Bushals/ Miling | Head

Date Emergence | Heading | ({Inches) | Lodging | Acre Yield | Yield

Early April 25 79 37 0 202 80 57
Mid-April 14 80 35 0 181 73 57
Early May 12 B4 38 a 196 75 58
Late May —— 84 40 0 180 75 64
Mid-June - --- — — 142 73 £
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Tahle 2.

2007 Variety Averages Across Five Planting Dales

Days lo Plant
50% Height Parcant Bushels / | % Milling | % Head
Variety Heading {Inches) Lodging Acre Yiaid Yield
Cocodrie A3 35 0 166 75 61
Cybonnet 83 36 1] 165 75 62
Francis 82 38 g 188 74 59
Jupiter 85 35 0 204 77 67
Spring 78 41 0 168 75 54
Trenasse 7a 38 Q 182 75 60
Wells | i 38 1] 188 76 53
Tahble 3.
Grain Yieid {(BufA) Over Planting Dates and Multiple Years (2003-2005 & 2007)
Varisty Early April Mid-Agnril Eariy May Late May |  Mid-June
03-'05 03-'05 0303 03-'05 03-'05
& & & & &
2007 | 2007 | 2007 | 2007 | 2007 | 2007 | 2007 | 2007 | 2007 | 2007
Cocodrie 208 198 145 162 191 167 151 149 136 118
Cybonnet | 189 180 162 167 188 182 176 154 108 105
Francis 232 | 23 | 204 | 202 | 230 | 26 | 183 | 157 91 105
Wells 218 210 206 190 185 181 192 168 140 127
Average 211 207 178 180 189 187 176 157 119 114
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2007 RiceTec Performmance Trials
Dann Belghley, Cathy Dickens, Randy Dickens,
and Janet Dickens

As rice production continues to increase in southeast Missour new varneiies ara
continually being tested by the rice breeding community. As part of this ahgoing coaperation
with those in the rice variety industry RiceTec Inc. requested we yisld test some of their up and
coming varieties. These frials were conducted as a sarvice to Missour rice praducers to
provide a reliable, unbiased, up-lo-date source of infarmation for comparing peivate and public

rice variaies grown in the Southeast Missouri growing environment.

Experimental Procedure

Location
Rice plots were established at the Missour] Rice Research Farm naar Glennonville, MO.

The plots al the Rice Research Farm were planted on 19 April on a Crowley silt loam. The trial
consisted of three RiceTeo hybrid rice lines, and one Haorizon AG lines.

All the varieties were evaluated within the same trial. The yield frial was arranged in a
randomized complete block design with four repiications. Each plot consisted of seven rows, 12

feal long, with 8 between-row spacing of 7.5 inches.

Plots were planted with an Almaco no-fill plot drill. Pre-flood fertilizer was applied at a
rate of 180 Ib nifrogen. No adjusiments in rates were mada to meet specific requirements of
individual varieties. As part of the study 1.8 oz per Acre of NewPath was applied lo the enlire
test on 18 May. For primary weed control, 17 oz. Command applied post plant, 3 gt. Stam and
2 Ib. Facet herbicides were applied prior to flooding. There were no insecticides applied. The
flood was maintained throughout the growing season, The plots at the Rice Research Farm
were harvesied with an Almaco research plot combine, The grain from the plots was weighed
and maisture was delermined.

Dizta was recorded for: Emergence date, the number of days to 50% haading, plant
height, lodging, and yield for each varlety in the field. Mifing quality was determined at the Rice
Lab located at the Crisp Bootheel Education Center located in Malden, MO,

Results
The average yieid of the RiceTec frial was 199 Bu/A with RiceTec CLXL72a leading the
trial with 230 BufA. The RiceTec hybrid Clearfield iines averaged 222 Bu/A while the check

lines averaged 131 Bu/A. Table 1.
Looking at the RiceTec hybnds over three years il is observed that RiceTec CLXLT30

was the top yvielding hybrid at 182 BwA followad CL161 at 151 Buw/A. Table 2.
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Table 1,
2007 RiceTec Yield Trial - Missouri Rice Research Farm
Dayato | Plant Percant | Percent
Bushais | 50% Height | Percent | Total | Whole
Varigty ! Acre | Heading | (Inches) | Lodging | Rica Rice
RTCLXP745 | 216 74 40 0 73 54
RTCLXL730 219 82 35 0 73 54
RTCLXL728 230 80 39 0 73 52
CL161 131 50 37 p 1 N 50
Table 2.
RicaTec Yield Tral Mulliple Year Data
Variety 2005 2008 2007 Across Year Average |
RTCLXL730 202 148 195 182
CL161 184 152 118 151 |
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The Effects of Continuous Rice Production in Missouri
‘Preliminary Research Results’
Donn Beighley and David Dunn

Continuous rice production is a managemeant practica Missouri rice preducers may be
faced with due to higher production costs of other crops or the inability to economicaily rotafe
crops in particular fields. The [erature and producer experience indicates that rice grain yields
decraase after the first yeer of rice production when followed by rica in the same field. The
cause of the yield decrease is not known nor whal management praciices can be taken to
maintain yields for flelds in continuous rice.

As this is a practice already being used we seek lo document the practice and possible
solutions through a multiple year research projact. Tha project is two fold: Determine which
current fea varieties are best suited for production in a continuous nice system and sacondly the

best fertility practice for maintaining yields in a continuous rice system.
Experimental Procedure

Location
The two components of the study were conducted at the Missouri Rice Research Farm

an @ zero-grade field that had been in continuous water-seeded rice for the pravious three
yEars,

Variety Evaluation: _
The variety evaluation component of the conlinuous rice production trial was conducted

an the field previously used for water-seeded research. The field preparation for both the water-
seeded and dry dril-seeded included disking and landplaning, The varieties for the test were
the same g5 those in the Missouri Rice Variety Trial were planted on 1 May. Each drilled plot
consisted of saven rows, 12 fest long, with seven-inch row spacing. A 180-0-0 pre-fliood

fertilizer reatment was applied on 20 June. A post-plant application of Command and an early
post emergence herbicide (Stam ard Facet) treatment will be applied with other weed control as

necessary. The flood was applied immediately after the ferilizer was appliad and then

mainigined throughout the growing season,
In addition to the drilled plats a water-seeded variety trial was established on 1 May as

part of the Missouri Rice Variety Trial. This trial was similar to the drill tial for plot size and
randomization. There were four replications of each variety, A 50-0-0 pre-flood application of
fartilizar was made as well as fertiiizing at emergence (50-0-0) and mid-season (50-0-0),
Herblcides were used for wead canirol ag necessary.

Fertility Study:
The fertility evaluation component of the continuous rice praduction inal was conducted

on part of the fieid previously used for water-seeded research. The field preparation for both the
watar-seaded and dry dril-seeded included disking and use of a land plane, Tha tast was
arranged in a split plof design with nine ferilizer reatments (Listed in Table 1) and four
raplications. Each drilled plot was 21" x 10" with CL171. A post plant gppcation of Command
and an early post emargence herbicide (Stam and Facet) treatment was applied with other
wead caontrol measures as necassary. No NewPath herbicide was applied. The parmaneant
flood was applied on 20 June and maintgined throughout the growing seasan,
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Treatments:
Ures Standard ~ single 180 fbs. urea pre-flood application

Urea Split Application - 50 Ibs urea preplant and 130 Ibs urea prefload
StarferN&P —Liguid 11-37-0 (N-P-K)

Scoff-0 Suffur coated urea single Ibs. pre-flood application

Scolt-5050 ks preplant and 130 [bs preflood

Environmentally Smart Nitrogen -Agrium (ESN) - 180 Ibs N praflood

Polymer coated urea that physically blocks the urea from going into solution
Environmentally Smart Nifrogan —Agrium (ESN) - 50 bs. pra-plant with 130 s
preflood

Ammonium sulfate - 180 Ibs N preflood

Ammonium sulfate — 50 [bs prepdant and 130 |bs praflood

Conventional N treatment = 180 lbs N preficad

Starter N&P Liquid N (11-37-0) pre-plant with 180 Ibs N preflood

100% Sulfur Treated N pre-plant with 180 ths N preflood

50% -50% mibdures of Sulfur Treated N and urea pre-piant with 180 ths N preflood
Emvironmientally Smart Nifrogen ~Agrium (ESN) pre-plant with 180 lbs N preflood
Ammonium sulfate pre-plant with 180 Ibs N preflood

LN L T

The plots wera harvesied with an Almaco plot combine. The data collected included
emeargenca date, panicle inltiation if possible, days to 50% heading, plant height, lodging, yield

and milling guality.

Results and Discussion

Variety Evaluation (Table 1)
Yield differences were chsarved betwesn the drill-seeded and water-sasded trials

following continuous rice. The welve variely average for the drill-seeded was 162 Bu/A across
and the water-seeded trial was 133 BuwA. Thea top yielding varieties for the drill-seaded trial
were RicaTec XP744, RiceTec XL723, CL171, Trenasse and Wells while for the water-seedad
trial they were Wells, Jupiter, RicaTec XL723, Francis and Cocodrie. The fop yielding varieties
across seading type following continuous rice wera Wells, RicaTec XLT23, RicaTec XP744,

Jupiter and CL171.
We also comparad the least difference between drill-sseaded and waler-seeded varieties

and ohserved that Bengal and Wells had the smallest differences. However, it is more

important to sae the feast difference belween the seeding types based upon the highest yielding
lings in both tests. In this case Wells and Jupiter were the highest yielding lines and still had the
smallest diffierance between tha twa yield trials. Other high yielding lines across both friats were

the two RiceTec varieties, CL171, Francis and Cocadrie.

With regard 1o other agronomic traits the water-seeded trial averaged 12 days earlier
reaching days to 50% heading and three inches shorter in plant height. Thers was no

differance In parcent ladging.
There was obsarved a saven percentage point head yield average difference between

the water-seeded and drill-seadad trials. The differences ranged from no difference for
Trenasse to a high of 17 percentage points for Cocodrie. In mast, not all, cases the higher
percent haad yisld was observed in thosa lines grown in the drill-seaded confinuous rica.

Fertil (Table 2)
The highest yielding trealment in the continuous rice fertility study was the Starier N&P

at 144 Bu/A which was not significantly diffarent from the standard preflood 180 Ib urea
freatment, ESN-50 and the split application of urea treatments, respectively,
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When comparing the two urea treatmenis the pre-plant + prefiood urea treatm 1
BufA) did not result in significantly higher yields than the standard prefiood urea fafﬁlffarlt{ “

treatment (1339 BwA),
The fertilizer freatments with starter feriiizer averaged 118 BulA compared to the no-

starer ferlilizer at 115 Bu/A.
Comparing farilizer treatments ulifizing pre-plant applications the Starter N&P treatmant

with 144 BufA was the best, followed by ESN-50, pre-plant urea, AmSul-50 and Scotts-50,

_i:nmparirg fertilizer freatment effects on agrenomic traits it was ohserved thal thera
were differances in piant height and milling quality percent head yield but not on percent lodging

depending on the treatment.
The urea and StarterN&P treatments averaged 40 inch plant height while the other

treatments averaged 35 inch plant height.
Tha highes! percent head yield froatmant was Seatis-0 followed By AmSul-50 and ESN-

30 whila the lowest was the StarterN&P treatment,

§gmmar_'|,-;

Prefiminary research indicates there are observable diffierences between how varietias
respond when grown In a rice — rice rotation whether it is a drill-seeded or water-seadad
management system. Drill-seaded continuous rice across variaties yisldad 20 Buw/A better than
water-seeded confinuous rice across varisties with Wells having the highest overall yield and s
low differential betwaen the two trials. A percent head yield effect was observed within varieties

fram drill-seeded to water-seaded continuous rice,

Differences were obsarved between the diffarent fertiizer traatments and when
comparing trealments with siarter fertilizer to no starter fertilizer both for yield and percent haad
vield. The highest yieiding reatment but the lowest percent head vield was the StartarN& P,
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Table 1

Agronomic Traits of Continuous Rice Trials

Days to 50% Plant Height Percent Tolal Percant Head
- Bushals/Acra Heading [Inches) Yiald Yield
Drill- | Water- | Oril- | Water- | Drill- | Water- | Dril- Dril- | Water- | Water-
Seeded | Seeded | Seeded | Seeded | Seeded | Seeded | Seadad Seeded | Seedad | Seeded
Bangal 146 141 85 7 39 3 76 78 54 &0
Cocodrig 153 146 84 71 35 32 5 74 64 47
CL171-
AR 174 138 B4 74 34 33 75 75 65 B2
| Cybonnet | 152 108 84 75 35 33 74 74 62 55
Francis 161 146 B4 71 36 34 74 74 56 42
Jupiter 162 157 84 [ a7 34 78 73 61 A0
Spring 157 108 83 66 38 35 73 78 44 66 |
Trenasse | 172 85 a1 67 a7 32 74 73 50 51
Walls 171 178 &1 T3 38 37 76 15 4l 33
| HTXL723 163 145 80 68 40 36 75 74 51 T
RTXFT744 183 135 B0 53] 40 38 75 74 52 £
Bowman 1T 101 80 i 38 a4 . 7a 4 38 34
Table 2.
Agronomic Trall Response of Diferent Fertility Treatmenis Applied lo Continuous Rice
Pra-planl | Pre-flood Plant Percent | Parcent
Ferilizer Applied Applied Height Parcant | Bushels / Total Hoad
| Treatment | (lbs/A) (lbsiA) {Inches} | Lodgin Acre Yiald Yiald
Lrga STD 0 180 39 i 1397 [k S6
Uraa &0 130 39 Q 127 7D 5]
Starler
| N&P 2 GallA | 180 Ures 41 0 144* 75 46
Scotts-0 o 180 a3 0 B 75 65
Scatts-50 50 130 35 7] a1 74 55
ESN-0 4] 180 36 ] 114 74 52
ESN-50 50 130 38 0 135 7 62
AmSul-0 0 180 35 4] 119 [ 59
AmSul-50 50 130 36 4] 107 74 64

+ - Mot significantly different

34




RiceTec Hybrid Rice Update
Brian Ottis
Sr. Rep. - Technical Services

Hybrid rice is gafning in popularity across the southem rice production region, Hybrids
were grown on approximately 15 to 18% of the rice acres In Missouri in 2007 Hybrid rice is
urique from other varieties of rice in that it requires different management, such as lower
seading raies, different nitrogen management, and typically does not Tequire & fungicide. Balow
Is 4 table that includes the seeding rates of the RiceTec hybrid products avaiisble in 2008,
RiceTec recommends planting after April 1 and when the sail femperature s at least 65 F.

Table 1. Seeding Rates for RiceTec Hybrid Rice.

Hybrid Produict Seeding Rate (seeds/Acre)*
XL723 600,000
XP744 600,000
CLEARFIELD® XL730 B00, 000
CLEARFIELD® XL720 600,000
CLEARFIELD® XL745 600,000
CF Hybrid Rice Blend 600,000
CF Silver Rice Blend 1,200,000
CF Bronze Rice Blend 1,200,000

Gf Diamond Rice Blend : 1,200,000
* 600,000 seed will be approximately 29 1o 31 thsiA, but will vary based on seed size and

hytirid. Proper drill calibration is required.

Nitragen fertilizer is also managed differently with hybrid rice. For all of southeast
Missouri, the standard recommendation is 120 b of N preflood followed by 30 Ib of N at boot-
spiitfearly heading. No midseason N is recommanded uniges the crop is shor of nitrogen at
thal fime, at which point 38 b of N is recommended in addition te the basa recammendation.
Some producers have had success with higher rates of prefiood N, especially on heavy clay
soiis east of Crowley's Ridge in 3 confinuous rice rofafion. Phesphorous and potassium levals
should be managed based on soil test recommendations,

When using the CLEARFIELD® production system, the maximum allowsble rate of
Newpath herbicide is two-4 oz applications {or one 4 oz appiication of Clearpath before or after
Newpath). EII;,'unﬂ can be used for salvage red rice control; however the cutaff far Beyond in
CLEARFIELD™ hybrid rice is %" infarnade elongation, or panicle Inittation, Univarsity and
Rice Tec data indicale that a Beyond application made afier %" intamoda can result in vieid

reductions.

Hybrids have the most complele disease package on the rice seed markat today, All
fiybrids ara rated as moderately resistant or resistant to blast diseasa Simillady, hybrids ara
raraly treated for sheath blight; however, RicaTec recommends scouting closely and treating

when necessary.
Hybrids are easy to thresh; therefore, harvest should begin when grain moisture reaches
18=-20%.
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™
Dermacor X-100 a New Seed Treatment

for Control of Rice Water Weevil
Kelly Tindall, Assist. Res. Prof. of Enlomology,
Liniversity of Missouri, Deita Research Centar

e Sa of tha Rice a5 a Pest of Rice

Rice water weevil bagin emerging fram ovarwintering sites in early spring and fly to rice
fields, where they Teed on young rice leaves. This form of injury is not considered economically
important. Egg-laying begins when standing water is present in & field that is infestad with
adulis. After larvae haich from eggs, they fead under water on rice rools and pupate in
approximataly 30 days. Feading on rools resulls in decraasas in above-ground growth and
{ilering of rice plants in tha vegatative stage, and In reductions in panicle densities and grain
weights al harvest Ressarch conducted in Lowsliana indicates that one rice water weevil larvae
on a young rice plant can resutl in a yield loss of approximately 0.4% o 1.0%, Research also
concluded thal sary-flooding can increase yield losses assodaled with rice water weewil;

however, dalaying floods can sacrifice wead contral,

Tha MO Department of Agriculture submitted papenwork to the E1m-'iﬂ:|-rlmemal Protection
L

Agency (EPA) for a Saction 1B to have a new inseclicide Dermacor  X-100 available for the
2008 growing season. We hopa to hava the EPA's commants back by mid-Fabruary. This
arficle describas this poteniial new means of rice water weewil control

™
Effica cor  X-
Dermacar  X-100 has been evaluated for efficacy against the rice watar weevil for three
years in Texas and Louisiana and in one year in Missouri (Figures 1 and 2), Mississippl and
Arkansas, Weavil pressura in Missour was not as hfgl':uas the researcher wouid have liked;

however, control was good. The efficacy of Dermacor  X-100 was compared to a follar
appucall'nrrlﬂul Karate® at 7 days after flood establishment. Control in the high rates of

Dermacor X-100 was slightly batter than an application of Kargte®. All treatments increasad
yields and the grestest increase was found with Dermacor™X-100. Similar results with
Darmacor™ X-100 have been oblained in frials conducted in Arkansas, Loulsiana, Mississippi,
and Tﬂasﬁ. Moreover, prior experience with lcon, another seed treatment, suggests that
Dermacor  X-100 will be more effective al controlling the rice water weevil in commercial finlds.
Alzo, improper timing of insecticide applications is not an issue with a sead treatment, as it is
with the pyrethroids. Also, the use of a seed freatment generally resulis in less damage to
young rice plants bacause the delivery of the insecticide to the pest is more efficlent (i.e., the
insecticide is daliverad via “Pt"“hﬂl’ thie plant). Greanhouse experiments conductad in
Louisiana suggest that Darmacor  X-100 reduces rice waler weevil densities in treated plants
primarily by killing first-instar weevils soon after they eclose from eggs.
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% More Yield than Non-treated

s Control compared to Non-treated

Dermacor Dermacor Dermacor Dermacar Karats
0.0125 0.025 .05 0.1

Figure 1. Percent control of rice watar weevil larvae from twa sampling
T

cales from a small-plot evaluation of Dermacor  X-100 conducted at
Glennonville, Missouri in 2007

[&d
E_..—-
5_.

Dermacor Dermacor Dermacor Dermacor Karate

0.0125 0.025 0.05 0.1
Figure 2. Percent Increase of yield from the small-plot evalustion of
TH

Dermacor  X-100 conducted at Glennonville, Missour in 2007
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Potenti I ntal Control of Other Rice Pests
The rice water weevil is the most ublquitous and m%::.-t damaging early season pest of

rice in Missoun and is the primary targel for Demnacor  X-100 treatment. However,
early season rice in Missour can ba attacked by many other arthropod pests, like
armyworms, grapa colaspis and rice seedling midge. They occur only sﬂ?mdimur. bt

can causea losses when severe populations occur.  Because Dermacor  X-100 will be
used as a seed treatment, and because it is, fo some extent, systemic, it has the
potential to partially control these other leaf and mut-faardil;ng pests. Data obtained in

greenhouse studies in Louisiana showed that Dermacor  X-100-treated rice plants
(three to E%:r leaf stage) caused 100% morality of larvae. Researchars ars hopeful thal

Dermacor  X-100 will prevent stand losses from the grape colaspis; however, eurrently
there is no data to support this statement. Data from Texas has also shown promize in

reducing stem borer damage later in the season.

™
Usage of Dermacor X-100

™
Demacor  X-100 may be applied to dry rice seed, including conventional, Clearfield,
and hybrid seed varieties, which will be drilled or broadcast. DuPont anticipates having
enough chemical te treat 250,000 acras this year, provided that the EPA approves the
Section 18, Application rates will vary based on the seading rate, with the highest rate

balng 0.13 Ib aifacre = 150 g aifha.
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Poultry Litter as an Alternative
Nitrogen and Phosphorus Source in Rice
Mizhasl Aide, Donn Beighlay, Waeslay Musller, indi Braden. and Kim Dilivan
Southeast Missourl Stale University
and
David Durn, Delta Center, University Misspuri-Colurribia

ABSTRACT

Pouitry [iter (manure from Gallus domesticus) is an inexpensive and recurring
rasoLirce shown o be an effective feriilizer in upland cropping system=s. The usage of
poultry fitler provides nitrogen, phospharus, potassium, sulfur and micronutrents;
however, excessive application of poultry litter raises the specter for excessive sojl
phosphorus levels. A rice fisld trial evaluating urea, triple superphosphate and
composisd poullry litter was conducted at the Missouri Rice Resaarch and
Demonstration Farm in 2006 and 2007, The Irals demonsirated that Mminaralization
(decompasition) of the poultry litter was inhibited by subtoxic soll conditions impased by
flood irmigation. The appiication of supplemental ures was neaded for profitable vields. A
substantial soil buildup of Bray-1 phosphorus during two years of fiald application of tha
poultry kter is noted. Poullry fitter is deemed an acceplable altemative for iriple

superphosphate,

Introduction

Plant-available nitragen (PAN) i the amount of nitrogen that is potentially
available for plant uptake during the period of roct-uptake aclivity. In the Mid-Sauth
regicn, poultry iter amendments are commonly-applied to freshiy-graded rica fisids
(Kedlogg et al., 2000); however, PAN recommandations far poultry Iitter for rica
producton are not well understood. Phosphorns is a major essential nutrient that
promotes plant growth and developmant, espacialy root growth. In the Mid-South,
poultry (Gallus domesticus) and rice are comman agricultural enterprises. Tha
aroduction of poultry litter, frequently in association with rics hufls as a bedding material,
Is added as a soil amendment (manure), Application rates for poultry litter are SOmImenly
basad on tha nitrogen content af the poultry rrttar_ Plant uptake rates for nifrogen are
substantially greater for nitrogen than phosphorus, resulting in 2 bulldup of soil
phosphorus after continuous poultry litter applications (Slaion et al, 2004; Akhtar et al,,

2008),

The increasing cost of nitrogen and phaspharus ferilizers ig becoming a eoncem 1o
the producer. Therefore, a rice trial was conducted at the Rice Research and
Demaonstration Farm to compare the N availability from pouttry manure and yraa and
phosphorus availability from poultry litter and triple superphosphate. The objectives
were: (1) [o test whether poultry manure is an acceptable nitrogan and phosphorus
alternative, (2] to compare poultry manure with urea (M) and triple superphosphate (PYin
a side-by-side test, (3) to investigate the potential for poultry manure to Incregse Falll
phospharus concentrations to excessive lavels.
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Results and Discussion
Plant Tissue Analysis for the Nitrogen x Phosphorus Trial

Plant tissue analysis from the nitregen x phosphorus trial demonstrated that the
nitragen content sightly Increasad progressivaly from the control o the highest nitrogen
rate in both 2006 and 2007 (Table 1). in 2006 phosphorus did nat show any significant

differences because of phosphonus treatments within the nifrogen treaimants:

Materials and Methods

Field Design, Field Methods, and Sampling

A nitrogen-phosphorus field trial, and a poultry litter field trial using the rice
variety Wells' were performed using randomized compiate block designs al the Missouri
Rice Research Farm. A soil of the poarty-drained and very slowly permeabla Crowley silt
laam series was drill-ssedad, with 10 cm flood application delayed until tha 5" leaf

stage.

For the nitragen x phosphorus field trials, the main treatment consisted of three
rates of nitrogen (0, 75 and 120 ths of N/ acra applied as urea (45-0-0)) and the
secondary treatment consisted of threa rates of phosphorus (0, 45, and 90 |bs P / acra
applied as concentrated superphasphate (0-45-0)). In 2007 the plot designed was
superimposed on top of the previous design so that each plot received exactly the samea
treatmant in both years, thus facilitating the evaluation of soil phasphorus accumulation.
The 2006 poultry litter field trail consisted of threa rates of poultry manure equivalant io
0, 79 and 120 Ibs of N/ acre {0, 2200, and 4400 s litler product’acre) applied and soil
incorporatad 15 days hefore planting. The 2007 poultry litter field trial consisted af three
rates of poultry manure equivalent to 0, 150 and 240 [bs of N / acre (0, 4400, and 8800
Ibs litter product/acre) applied and soil incorporated 25 days before planting. Additionally
in 2007, a separala set of fisld plots, identical to those just described for the poultry litter
field trial, were established with the added tfreatment of B0 Ibs Niacre as ures applied
just prior to flood. Al field trials had four replications.

Final vields were determined by using a plot combing, followad by waighing the
seed and testing seed moisture content, Analysis of the poultry litter in 2006 was 10.48%
molsture, 1.58 % Kleldahi nitogen, 0.93% P and 1.72% K, whereas in 2007 the poUltry
fitter analysis was 26.5% moisture, 2.7% Kjeldahl nitrogen, 0.95% Pand 2.81% K.
however, in 2007 phosphorus concentrations were greatar in the high nitragen plots

receiving phosphorus,

Plant Tissue Analysis for the Poultry Litter Trial
For the poultry litter study in 2006 nifrogen concentrations were significantly

greater for tha high litter rates (Table 1), In 2008 nitrogen concentrations in rica
amended with the highest quantity of pouttry litter where largely equivalent to the cantral
group of tha nitragen x phosphonus irial, suggesting that the poultry litter contributed only
marginal nifrcgen amounts. In 2007 fissue nitrogen concentrations from litar-amended
piots not recedving additional urea were only slightly greater than the control plats. The
poultry littar-amended nitrogen tissue concenirations were roughly similar to those of the
control group In the nitrogen x phosphorus trial, infarring that the nitrogan contribution
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from the pouliry litter was minimal, In 2007, the poultry itter and supp lemental urea-
ireated rice fissue nitrogen concentrations wera not significantly different and ranged

fram 3.7 to 4.2% nitrogen, indicating nifragen sufficiency.

Phosphorus concentrations in poultry amended rice wera largexly equivalent to
thosa cf the nifrogen x phosphorus trial, suggesting either that (1) the =ai reduced
avaiiable phospherus concentrations to a greater degree than soil testing indicated, or
{2) the phasphorus asscciated wilth the poultry litter did nat sufficiently mineratize to
render It to & plant-available status. Phosphorus concentrations in tiss Ues from plots
receiving supplemental nitrogen were not significantly different from plots nat receiving

supplemental nitrogen.

Table 1. Mean nutrient tissue concentrations at paniclie differentiation.

N ' : N P
———Pargant—- .
synthetic N x P Trial {2006) Synthetic N x P Trial (2007)
N rate N/P rals
o 2.4 0.24 wo 32 D3z
{1 2.4 0.23 an 2.1 0.33
W2 26 023 vz 36 0.4
10 27 22 1o 43 0.33
"M 2y 023 112 46 033
112 27 1025 12 44 036
2m 20 022 210 49 0.30
21 35 D24 211 50 0.39
2i2 35 0.25 212 47T D39
Poultry Litter Rates (2006) Poultry Litter Rates (2007)
Litter rale Litterfurea rata
¢ 2.2 0.23 0/o 28 030
1/ 2.1 0.22 1/0 4.0 32
£ 23 023 20 35 029

B0 |bs urea 4.1 0.28
160 0bs urea 3.7 034
bs ureg 4.2 0.33

{Each value is the mean of four observations)

Yield Components for the Urea x Triple Superphosphate Trial

In 2006 and 2007 panicle weight was not substantially influenced by {1) the
nifrogen treatments, and (2) phospharus treatments nestad |n tha nirogen reatmenis.
Seed weight was not different bacause of the N treatments or the phosphorys

treatments nested within the nitrogen treatments,
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Rica ylelds in 2006 and 2007 from the nitrogen x phosphorus trial reflected
nitregen management (Figures 1 and 2). In 2006, rice yields significantly increased from
the control plots to the nitrogen treated piots, with no significant yield differences
betwaen the low and high nitrogen-treatments. In 2007 rice yields increased from the
control to the lower nitrogen rate. The rice yields of the higher nifregen rate were
aguivalen! to the control, a feature partially attribuled io ledging in sorme of the high

nifrogen-rate plots.

" Urea and TSP - 2006

e,
3

Rice Yields (Lbs/Acre)
L

2000

@FE @?‘E “.,1':'? .,51.9? #:"‘? ,,ﬁ.;"@ ,ﬁ.?’? 'B":S ,pﬂ?

Figure 1. The Yieids from the nifrogen x phaspharus Irial in 2006 (Eror bars represent
standard deviations).

' Urea and TSP - 2007

: B B

Rice Yields (Lbs/Acre)
2
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n‘ﬁ? @:‘? ,m-.:'a.iﬁLll ,ﬁaf ,‘..5...'*? aF ,E\?? ,ﬂg.'.'“? _ﬁ..’ﬁ

Figure 2. The Yields from the nitrogen x phosphorus tral in 2007 (Error bars represent
standard deviations)
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Yield Components for the Poultry Litter Trial
Poultry litter treatments did not Influence panicle development . Tha rice yields

from the poultry trial were substantially smaller than those of the nitro

: : e h
Irial (Figures 3 and 4). In 2006 and 2007, poultry litter amendments d E-‘a :air Eﬂ r?:pnh;gé
a_mgn}fn::ﬂnl yield increasa redative to the confrol. Yield differences bt the Jiw &k
high rates of poultry litter ware not significantly different. Thus, in 2006, paultry litter as &

nitregen source was inferior fo that of urea.
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Figure 3, The yields from the litter trial in 2006 (Error bars ra t
davialions). Gl
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Soll Phosphorus Accumulation Assessment in the Nitrogen x Phosphorus Field

Trial

Bray1 Phosphorus in TSP .-]
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Figure 5. Bray1 soil phospherus paoled across the nitrogen treatmeants and sampled
after harvest in 2007.

Bray1 phosphorus soil concenirations reflect the addifion of triple superphosphate,
showing & progressive increase in the phosphorus soil availability with increasing triple
superphosphate application rates (Figure 5). Both the low and high triple
superphosphate rates resulled in substantially greater Bray1 phosphorus concentrations
than commonly assumad for profitable rice produchen. Typically, rice production reguires
a Bray1 phosphorus concentration of 30 the P / acre.

Soil Phosphorus Accumulation Assessment in the Poultry Litter Field Trial

MJ Bray1 Phosphorus in Litter Trial
‘é- Ba
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Figure 6. Bray1 soil phosphorus pooled across the nitrogen treatmenis and sampled
after harvest in 2007,



Bray1 phospharus concenirations are smallar in magnitude tha n the triple
superphosphate Bray1 phosphorus concentrations (Figure 6). For the Paultry litter Iriaf,
the Bray1 phosphorus concentrations are not significantly differant becaugs of the
poultrylitter application rates; however, the high litter rate (2P} Is substantially greater

as is its standard deviation.

Concluslons

Poullry litter was not sufficiently abie to mineralize (decompose) in the delayed
fiood systam of rice. Typically, organic mattar decomposifion and the Subseguent
refease of ammonium requires microbial actmity in aerobic soils. The floeding of rice
dramatically excludes oxygen and dramatically hinders the releasa of ammenium from
poultry litter sufficient to negatively impact rice growth and development. Poultry litter
mineralization prior fa food should produce ammonium, which then subseguently
oxidizes 10 nifrate via the nitrification process (Figure 7). Both ammoniurm and nitrate are
capable of uptake by rice; however, the brief fime span betwesn planting and tha 5" laaf
stage and tha small root systern of rice during this interval limits nutrient uptake,

Once the delayed flood in imposed, subtoxic soil conditions limit the further
minerallzation of the poultry itter and encourages denitrification. The tonsequence of
Ihese processes is a reduced nitrogen uplake rate and rice tilering habit. These factors
are rasponsible for the low yields if rice nitrogen fertilization is primarily derived from

paultry litter,

Rica Lipteie
3
Minerakz gbon Before Flood
||_m=- I ‘Eamrwmm Mitr=e
Bekve Flood
Damirdficaton Afer Fiasd
Kirager Gases I
Almasphare

Figure 7. |dealized schematic illustrating the nitrogen pathways for poultry ittar in rice.
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Univessity of Missouri Extention Southeast Mizsouri Crop Budget

2008 Hybrid Rice
= Budget —
Cosl Tudal
Variatie Cost Numbar af Units Units  $AUnlt Costdce
Sesd a0 Pounds 275 8250
Mitragen 150 Pounds 050 #5.00
Phosphate 30 Pourds 042 1260
Potash 40 Pounds 028 1120
Limestana L Toms 24,00 .00
Tink 3 Pounds 275 a.25
e 0 Powds 000 000
Fumgicidis a Ounces 0,00 .00
Pra-Emarge 1 Acre 1200 1200
Post-Emarge 1 Acre 40,00 4000
fngacticida 0 Acre .00 0.0
Drying{CustomBushal)® 180 Bushels (030 54.00
Hauing &
Transporiation® 180 Bushels 0.6 2880
Miscafaneous
Cwerhasd i Acrg 10,00 10.00
.Machinery Fuesi 1 Acre  2A00 2800
Machinery Repsis 1 Acre 1400 14.00
Irrigation Fuel 1 Acre 55.00 G5.00
Irrigation Repain 1 Acre 5,00 §.00
Labir 1 Acre 2100 21,00
Seoul 1 Aoy B.00 B.00
Irrigattion Labor 1 Ace. 500 5.00
Custorn Appfication 2 Acre 55D 11.00
Subiobal Acres 54B5.35
bnteresi | 1/2 year @
B.0%} 0.5 Aca  BODY  19.4%
Total Variabia Acra | 504,76 |
Fiaed Machinery Cost 1 Aorg BROO 56.00
Fixed Irrigation Cost 1 Acre 6200  82.00
Total (Excludingland) Acre : | 5624.76 |
Land Real Estals Taxes Acre  0.30% T.53
Land Inarest 2511 Acre  4.00%  100.44
Total Cast Acro | sraz7s |
*Orying & Transporiation Costs Change with Yields
Braakavan
Prica In
$Bushel
Tatad Tokad
Cost Cost
¥ield  Vamable  Including Yield Varisble including Towsl
_BuAgre  Copst Lend  Total Cosl | BulAere  Cosl Land Coat
120 £3.88 F4.58 §5.88 igd 5268 3.3 3305
130 837 54,63 5546 200 5257 T 33T
140 £1.47 54,33 5510 210 v 804 £155
150 5327 §4.07 479 i §2.38 $292 534
160 £310 $3.85 84 52 230 §2.29 282 $3729
170 §2.54 53.65 2428 24 5222 52,72 BT
180 §2.80 $3.47 sa.07 250 8215 $263 5108
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Univereity of Missouri Extantion Southeast Missouri Crop Budaet

2008 Rica Budget -
Clearfield
Ciost Total
_Variahia Cost Mumibar of Linits Unks  $Unt Costdcre
Saad 85 Pourds .53 45.05
Hitragen 150 Pounds (.50 76.00
Phosphata 30 Pourds  0.42 12.60
Fotash 40 Poumds (.28 11.20
Lirmastore i Tons  27.00 .00
Zink, a Pounds 2,76 825
Sulfur i Peumds .00 .00
Fungiode 123 Cumcas  2.00 24.60
Pra-Emerge ] Acm 400 3200
Fost-Emenge 1 Acce 1000 1000
Irsachcids [ Acre .00 i, 00
Brying{Custom/Bushel)” 180 Bushois 0.30 4800
Haulireg &
Transporiation” 160 Bushels 0.16 2560
Miscelaneous
Oveaad 1 Ao 10.00 10.00
Machinery Fusl 1 Acre  2B00  28.00
' Machinery Repairs 1 Acre 1400  14.00
imigation Fuel 1 bore 5500 55,00
rigation Repairs 1 Acra  B.00 8,00
Liaber 1 Apra 71.00 2100
Seaut 1 Acre a.0n 8.00
Irigation Labes 1 Acre 50D 5.00
Custom Application 4 Acre 5.50 22.00
Subbotisl Acra 464.30
inderest {172 year &

_B.0%) 0.5 Acw  BOD%  18.57
Talal Vardable Ao | 4B AV !
Fixed Machinary Cost 1 Acm 58 58.00
Fixed lerigation Cost 1 Ao 62 £2.00
Tota! (ExcludingLand} Acre | 3e0287 |
|.ard Real Estale Tasxes Ace 0.30% 7.53

Land interest 2611 Acre  4.00%  100.44
Total Cast Acra | _§71085 |
“[Cirying & Transportation Costs Changa with Yigids

Breakeven
Pricein
= $/Bushel
Total Tatal
Coat Coat
laid Varable including Ylald Vaciable Incleding  Tolsl
Buihgrs  Cost Land  TofalCost | Buffcre  Cost Land _ Cost
120 £4 55 575 §6.81 190 s287 $3E57 BN
tag 54,18 5527 §6.25 200 5273 F3.40 E4.00
140 £3.87 S4BT 57T 210 261 R LR
150 §i61 $4.53 §5.38 220 §2.51 £3.11  §365
160 £3.28 §4.24 g5.01 230 241 §2.968 3349
i g3a48 308 5471 240 5232 §2.a7 $3.08
180 B3.02 §3.77 A4 2460 224 §2.78 2.3
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University of Mizsourl Extention Southaast Missour Crop Budget

2008 Rice Budget-Walis
Varisty
; Gost T oial
Variable Cost Mumbar of Linits L St Costiacrs
Sead 2] Pounds Q.22 21,12
Mtrogen 150 Pounds {150 500
Phosphate an Pounds  0.42 1280
Potash 40 Paunds = 0.28 11.20
Limaslone 0 Tons 24,00 .00
Zink & Pounds 275 B.25
Suffur ] FPounds  0.04 .00
Fungicide 123 Ounces . 2.00 24 .60
Pre-Emarge 1 Acrm 12,00 12.00
Pogl-Emsma 1 Acre 40104 40.00
Ingecicide 0 Ao (HE L] .00
Dieying CustomBushel ) L] Bushels 030 48,00
Hauling &
Transporiation® 160 Bushalts 0.6 25,60
Miscallansous
Dverhead 1 Acra 15,00 10.00
Machinery Fual 1 Acre 2800 2800
Machinary Repasrs 1 Acre 14,00 14.00
irrigation Fissl 1 hoow  BE.00 E5.00
imigation Repairs 1 Acte 9,00 .00
Labor 1 Bong 21.00 21.00
Scout 1 Acra B.0p B.aa
Iriggation Labor 1 Acre 500 500
Cusiom Application 4 Aore  BO0 2200
Subtoisd Acra 145037
imbenesal {142 yaar 3
B.0%) 05 Acte  B.00%  18.01
Total Variable Acre an
Flasd Machinery Cosd 1 Ao REOD 5800
Fixnd irrigation Cost 1 Acre G200 6200
Tota! {ExcludingLand) Acre | ssBB.28 l
Land Rral Extate Taxes Aca 0,30% 753
Land Intaras! 251 Apre 400% 10044
Total Coal fire | SEAE, f
*Dirying & Transportation Costs Change with Yields Z
Broakevan
Price in
§iBushel
Total Tatal
Coat Coat
Yiald Variabla  sluding Yimld Varsbie  including  Tosal
B Acre Cait Land Total Cost | BulAcre Cast Land Cost
120 $4.41 $5.61 56,649 180 52.78 5349 g1z
130 $4.05 $5.94 §6.12 200 §2.55 £3.32 f3ge
140 g3.75 54.75 55,65 210 5254 317 a7
150 $3.50 54,42 §5.25 220 $2.43 $3.03  sas7
160 £1.28 &4.14 £4.81 23 $2.34 §201  $£343
170 §4.09 $389 .6 &40 8226 §2.80 £3.90
180 52.53 $3.68 $4.35 250 §2.18 $2.70 3317
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Univarsity of Missouri Extantion Southeast Missouri Crop Budgst

2008 Hybrid Rice Budgel-
Claarfrald
Cost Toal
Vasiable Cost Number of Linits Units _ §/Unit _Costites
Sead an Pounds 360 114.00
Nitrooan 150 Pounds  0.50 75.00
Phosphata a0 Pounds 042 1260
Polash 4d Pounds 028 11.240
Limestons 0 Toms 21,0 0.0
Zirk 3 Pounds 2.75 .25
Sulfur il Pounds  0.00 .00
Fungicide ] Ounees 2400 .00
fre-Emarge a (L] 4.00 3200
Post-Emange 1 Acra 10,00 10.00
insecticids a Apra 00K 0.00
Drying{CustomiBushel}” 180 Bushels 030  54.00
Haufing &
Transporiation” 180 Bushels 0.18 28.80
Miscellaneous
Crarhpad 1 Aerg 10.00 10,00
Machinery Fusl i Acre 2800 SR00
Machinery Regairs 1 Acra 1400 1400
Irrigation Fusl 1 Aee 5500 55.00
\migation Repairs 1 Acre  0.00 .00
Labor i Ao 2100 21.00
Seaut 1 e B0 800
Irigation Labor 1 Acm GO0 5.00
Custom Application 3 Acra 5.50 16.50
Sublotal Agra 512.35
Intenest (112 year @
B.0%) 0.5 Acre  B.00% 2048
Tedal Varisbis Are | 553284 |
Fixed Machineny Cosl 1 Acra SR.00 5800
Fiwed Frigation Cost 1 Mere  B200 G200
Total (ExcludingLand) Acra | sasza4 |
Land Real Esiate Taxes fcre 0.30% T.63
_Land Inferest 2511 Ace  400%  100.44
Tedal Cost %] | ErE0.B2 |
“Drying & Transportation Costs Change with Yaalds
Braakeven
Price in
S/Hughal
Total Total
Cost Cost
Yield Varishla inchuding Yield Varable mckding Totsl
Buldcra.  Cost Land Tofal Cos! | BulAcre . Cost Lend  Cosl
120 5421 521 6.1 180 £2.83 £3.46 $4.04

130 5352 4.5 35.88 204 2.1 £33 B3.B5
140 5367 $4.53 $5.30 210 £2.60 317 %34
160 £3.48 5426 #4.08 £30 52.51 £305 53.54
160 327 5402 $4.70 230 5242 g204 534
170 £31 $3.a1 FEA5 240 G234 5284 §3.24
180 £2.96 53163 423 250 52,249 5274  B397
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Annual Weather Summary for the Bootheel 2007

Annual precipitafion was highiy variable across the Bootheel during 2007
with bedow normal rainfall generally falling across far southem sections of the
region and near to above normal precipitation elsewhers, Heavier minfall
oceurred over localized spots with Charlesion and New Madrid reporting
54.50 and 53.28 inches, respectively. Lighter precipitation amounts occurred
over portions of Dunklin and Pemiscol counties where 40-45 inches were
more common.  Overall, annual precipitation averaged 4-5 inches below
normal, but much above narmal rainfall in January, October and December
masked the severa drought condifions thal impacted the region during much

of the growing season.

Preliminary numbers indicate it was the 6th warmest year in the Bootheel
since 1895 with above nomal temperatures reporied for 8 of the 12 months,
Unseasonably mild conditions were experienced in March and resulted in the
2™ warmest March on record. Additionally, record heat ocourred in Augus!
whare {emperatures in some locations reached the cantury mark for 9 days
during the manth, The monthly temperature during August was nearly 7
degrees above normal and wenl down as the hottest August an record,
surpassing even the record breaking heat that ocourred in August 1936, 1947

and 1980,

An unusual weather patlern shift in eary April led te some significant crop
losses across the region due to record cold temparatures that immediately
followed an extended warm peried in March. The averags temperaturss
during the [attar half of March were much above nommal and acled to spur
vegetaiive growth. This set the stage for a major disaster to sensitive
vegetation as record cold temperatures, which had been bottled up in
norhem Canada and Alaska for weeks, poured southward and encompassad
the eastern half of the United States. Thousands of acres of com had to be
replanted In southeastern Missouri due fo the damage incurred by the freeze.

Dry conditions evelved during the spring and eontinued throughout the
summer. Below normal pracipitation was reported for seven consecutive

rmuonths beginning in March and the rainfall deficit for the perod exceaded 11
inchas by the end of September, Historical cimale records Indicate it was the
second driest March through September period In 113 years for the Bootheel
According fo tha National Drought Mitigation Center's Drought Moniter map,
severs fo extreme drought condifions ware affecting all of the Bootheal by the

end of August,

Wetter conditions during October and December acled 1o mitigale the
drought sitvation and provide much needed recharge to water resources
above and balow the ground.

The growing saason camea 1o an end during the first wesk of Novem ber
when temperaturas dropped o the upper 20's and lower 30's across the

reqion.

31



2007 Weather Summary for the Missouri Boothaal

Pracipitation {in.}
Year Jan Feb Mar Apr May Jun Jul Aug Sep Ocd Nov Dec Ann
2007 B.80 3.53 1.B8 3.75 285273 3.18 0.33 262 B90 254 7.44 44.4%

Precipitation Daparture from Nommal {in.)
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ann

2007 532 -0.06 -2.85-1.09 -1.94 -1.35 -0.73 -2.69 -0.54 344 -2.23 3.02 370

Average Temperature (°F)
Year Jan Feb Mar Apr May Jun Jul Avg Sep Oct Nov Dec Ann

2007 37.9 351 574 56.5 725 778 77.9 845 74.3 622 48.7 301 803

Temperature Departure from Narmal (°F)
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nev Dec Ann

2007 47 -42 890 -1.5 51 1.8 -2268 40 32 07 13 23
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