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PLANT BREEDING AND GENETICS 

High Yielding Seedling Establishment Cold Tolerant Conventional Rice Cultivars for Texas 

Cold weather adversely affects rice germination and seedling establishment, leading to non-uniform 
maturation, and lower yield and quality at harvest. Early planting is feasible in the rice growing areas of 
Texas, but since none of the Texas-released rice cultivars were developed for early planting, unexpected cold 
weather can be financially damaging for farmers who plant early during years that end up having cold 
springs. Several donors for germination and seedling cold tolerance have been identified by the state rice-
breeding program. Verification trials are being conducted in field and controlled environments for potential 
new donors along with crosses being developed. 

A dry-seed (direct-seeded) test and pre-germinated seed test of 50 new cold tolerant lines along with few 
previous selections were placed outdoors, in the cold February temperatures. The direct seeded test resulted in 
several genotypes with at least a 40% survivor rate while the pre-germinated test obtained survivors with a 
13-14% survival rate. Heights taken in both the direct seeded and the pre-germinated test showed that the best 
entries had nearly the same seedling height after six weeks, suggesting that once emerged, these can grow in 
the same manner in either dry or pre-germinated seeding. Entries identified as having a high survival rate 
were placed in an additional direct seeded or pre-germinated tests and proved to be good candidates for cold 
tolerance at seedling establishment. 

Ten genotypes identified as good candidates for cold tolerance under direct seeding were grown in cups with 
sand (see Fig. 1) in a controlled environment and kept in 10o and 25oC temperatures for six weeks, with 
germination counts taken 
every week. Only one entry 
germinated in 10oC, the 
same entry found to be the 
best over the past few 
years. Another 10 
genotypes, identified as 
best under pre-germinated 
conditions for the past few 
years, were re-evaluated as 
pre-germinated seed placed 
at either 10o or 25oC 
temperatures. A few of the 
entries exhibited good 
germination at 10oC. 
Results over the past few 
years have consistently identified many of the same entries with a high degree of cold tolerance but we 
continue to discover new entries exhibiting cold tolerance. Identification of these lines will continue to 
enhance the breeding programs establishment of cold tolerant germplasm. 

Fig. 1. Plastic cups containing genotypes for the cold tolerance test. a) early stage and b) at 
emergence. 
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Single crosses previously generated for the cold tolerant study are currently being grown for generation 
advancement into the pedigree nursery. Several F1 plants are also being grown in the greenhouse for summer 
backcrossing (BC1) and generation of F2 populations. 

Rice seedling cold tolerance is very important in the U.S. rice growing areas, particularly the early planted 
rice in Texas. By developing cold tolerant varieties, earlier planting in rice could become possible. This 
advancement in variety development would be particularly desirable allowing for an earlier first harvest 
(main crop) and harvest of the ratoon crop before the winter season. 

Research conducted by Chersty L. Harper, Rodante E. Tabien, and Patrick Carre. Generous funding for this project was provided 
by Texas A&M AgriLife Research and the Texas Rice Research Foundation. For more information, please contact Dr. Tabien at 
(409) 752-2741 ext 2230 or retabien@ag.tamu.edu. 

Herbicide Tolerant Genotypes in Drought Aerobic Rice Production System 

The problem of limited water supply in many rice production areas in Texas, the U.S., and the world has been 
reported and with the possibility of increased climate change, this production challenge could be aggravated. 
The drought of 2012 and now 2013 had tremendous impact in Texas rice production. 

The use of aerobic production system with adapted aerobic varieties is recommended for a few areas of the 
world to reduce water use, save water and increase water use efficiency, particularly in rainfed areas where 
water stress is a major perennial problem. Drought tolerance is a critical trait in this system thus breeders are 
now incorporating this trait in their aerobic rice breeding program. Due to limited source of drought tolerance 
trait, great attention has been focused in evaluating rice lines that can tolerate high levels of drought stress 
and in understanding the underlying mechanisms controlling these responses. Our initial greenhouse 
screening in 2012 indicated that some of the herbicide tolerant lines also have a degree of tolerance to other 
abiotic stresses. This study aims to determine the response of selected stress tolerant genotypes to aerobic 
production system with drought stress and select future parental lines with tolerance to multiple stresses. 

Forty rice germplasm lines previously identified as exhibiting tolerance to abiotic stresses, based on initial 
herbicide, drought and cold tolerance testing were grown in aerobic production system. Entries were seeded 

in 6 row plots arranged in a 
randomized complete block design 
with two replications. The field was 
not flooded during the entire study 
but it was flash flooded when some 
entries showed leaf rolling due to 
water stress (Fig. 1). Date of heading 
and maturity, leaf rolling, plant 
height, grain yield, percent head and 
total milled rice and grain chalkiness 
were gathered. 

The main crop grain yield ranged 
from 0 to 5,974 lbs/ac and the top 20 
are shown in Table 1. The top yielder 
in 40 entries (entry 849) was one of 
the 10 herbicide tolerant genotypes 

current being tested at higher herbicide rates. It had very good leaf rolling score suggesting drought tolerance. 
The milling traits were fairly good but the grains were excessively chalky. Two additional herbicide tolerant 
entries (entry 834 and 840) have fairly good grain yield and very good milling yield but entry 840 has poor 
leaf rolling score and it is very chalky grains. Three sister lines of entry 834 had the same low leaf rolling 

Fig. 1. Typical rolling of leaves of drought susceptible genotype. 
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score suggesting possible common gene for drought tolerance. Table 1 shows potential good donors for 
drought, good milling traits and herbicide tolerance. 

Table 1. Response of 20 top yielding genotypes in aerobic production system with drought 
stress. Beaumont, TX. 2012. 

Entry 
Number 

Days to 
50% 
Heading 

Days to 
Maturity 

Plant 
Height 
(cm) 

Main 
Crop 
Yield 
(lbs/ac) 

Percent 
Total 
Milled 
Rice 

Percent 
Whole 
Milled 
Rice 

Leaf 
Rolling 
Score * 

Chalkiness** 

839+ 78 109 92 5974 67 54 2 9 
806 90 121 84 5597 64 36 8 9 
802 80 109 79 5545 70 60 3 5 
805 90 121 80 5359 65 37 8 8 
804 89 121 78 5349 66 58 8 1 
824# 91 127 107 5221 68 62 1 3 
808 82 109 76 5176 70 64 3 7 
803 97 127 92 5170 68 61 1 1 
812 79 109 89 5148 70 58 9 8 
811 80 109 85 5120 70 61 8 9 

Rondo 90 121 73 5113 65 44 5 5 
826# 93 127 103 4947 69 62 2 7 
813 81 109 94 4940 69 56 9 9 
809 79 109 81 4883 69 56 9 8 
815 78 109 85 4841 70 60 8 7 

834+ 93 127 109 4830 68 63 1 4 
840+ 78 109 89 4744 70 62 6 7 

Antonio 79 109 82 4640 70 53 7 9 
807 84 109 72 4595 70 62 3 7 
825# 94 127 97 4523 69 62 1 8 

+ herbicide tolerant genotype, # sister line of entry 834 
* leaf rolling score at maximum tillering, 1- drought tolerant, 9- drought susceptible 
** visual scoring of chalkiness, 1= few-none chalk, 9- majority with chalky grains 

Research conducted by Rodante E. Tabien, Chersty L. Harper, Patrick Carre and Kyle Jones. Generous funding for this project 
was provided by Texas A&M AgriLife Research and the Texas Rice Research Foundation. For more information, please contact 
Dr. Tabien at (409) 752-2741 ext 2230 or retabien@ag.tamu.edu. 

New Rice Varieties and Selected Texas Elite Lines Included in Multi-state Yield Trials 

The two newly released rice varieties, Antonio and Colorado are currently in the seed production plots of the 
Texas Rice Improvement Associations plots (see Fig. 1 below) in preparation for sale for use in commercial 
rice production. New breeder seeds of the two varieties were generated in 2012 and is being grown to produce 
Foundation seed. 

Both Antonio and Colorado started from crosses or hybridizations, had series of selections and advancement 
for several generations until phenotypic uniformity was reached and lines were included in yield trials. 
Performance or yield trials are conducted in bigger plots that are maintained following standard rice 
production practices. Elite breeding lines gradually move in three levels of yield trial: preliminary, advanced 
and the multi-state URRN (Uniform Rice Regional Nursery) yield trial. The URRN is composed of 200 
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genotypes from all the state rice breeding programs. Texas has more than 50 lines in URRN. The composition 
of the nursery varies each year as new entries are nominated and the low performing entries are dropped. 
Table 1 shows selected breeding lines with data from at least 10 Texas yield trials. Most of the entries have 
advantages over Cocodrie, the regular check during the trial but not to ‘Antonio’ the newly released rice 
variety in Texas. Milling traits, however, are all good with at least 70% total milled rice and 60% head rice. 
Table 2 shows the best line in the Texas trials, which have been nominated for inclusion in the 2013 URRN. 
The list included the first aromatic line and two indica derived lines developed by the program. 

Table 1. Yield performance of selected Texas elite lines currently in the multi-state yield trials. 

TX Number 

Main 
Crop 
Yield 

(lbs/ac)*  

Yield 
Advantage 
(Cocodrie) 

Yield 
Advantage 
(Presidio) 

Yield 
Advantage 
(Antonio) 

Percent 
Total 

Milled 
Rice*  

Percent 
Head Rice*  

TXEL0244 8458 1.02 1.05 0.97 71.3 61.8 
TXEL0021 8415 1.02 1.04 0.97 71.6 60.4 
TXEL0003 8406 1.02 1.04 0.97 71.0 60.7 
TXEL0027 8401 1.02 1.04 0.97 71.3 60.5 
TXEL0198 8361 1.01 1.04 0.96 70.5 60.7 

Antonio 8685 1.05 1.08 1.00 71.4 60.1 
Colorado 8444 1.02 1.05 0.97 72.5 59.4 
Cocodrie 8251 1.00 1.02 0.95 72.2 59.4 
Presidio 8072 0.98 1.00 0.93 72.3 62.3 

* mean of 10 trials 
  

Fig. 1. The 2012 seed production of Texas new rice varieties, ‘Antonio’ (upper panel) and ‘Colorado’ (lower 
panel) with the Texas Rice Improvement Association (TRIA). 
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Table 2. Yield performance of selected 2013 entries in the multi-state yield trials. 

Name/Pedigree TX Number Main Crop 
(lbs/ac)**  Yield Advantage (Cocodrie) 

IR64/IR 1321-12 TXEL0407 7798 1.08 
CCDR/L202 TXEL0296 7457 1.03 
CPRS/SABR TXEL0238 7393 1.02 
IR64/IR 1321-12 TXEL0408 7384 1.02 
CCDR/L202 TXEL0201 7321 1.01 
CCDR/L202 TXEL0375 7315 1.01 
LD 183-3/Jasmine 85* TXEL0387 6716 0.93 
Presidio  

7557 1.04 
Cocodrie   7242 1.00 
*aromatic, ** mean of four trials 

Research conducted by Rodante E. Tabien, Chersty L. Harper and Patrick Carre. Generous funding for this project was provided 
by Texas A&M AgriLife Research and the Texas Rice Research Foundation. For more information, please contact Dr. Tabien at 
(409) 752-2741 ext 2230 or retabien@ag.tamu.edu. 

Response of Selected Rice Genotypes to Higher Rate of Liberty Herbicide Application 

Large-scale screening for tolerance to Liberty herbicide has been done using the recommended rate of 1.75 
lbs/ac. Several genotypes were selected and the best 20 entries were evaluated in both sprayed and unsprayed 
plots using the 1x rate for two years. The nine genotypes with the lowest yield reduction between sprayed and 
not-sprayed plot were selected and included in a yield trial aimed to determine the grain yield reduction after 
spraying 2x of the recommended rate of Liberty herbicide. The nine Liberty herbicide tolerant genotypes and 
one check were planted in plots with six 5.79 m long rows and spaced at 20.32cm apart. The plots were 
arranged in a randomized complete block design with four replications. Fertilizers were applied at the rate of 
200-50-0 lbs/ac of nitrogen, phosphorus and potassium, respectively. All phosphorus was applied before 
planting while nitrogen was split three-way: at planting, flooding and maximum tillering. Herbicide was 
applied 30 days after emergence at 3.5 lbs/ac. Grain yield was taken from one square meter plot and was used 
for milling. Heading date, maturity date, plant height, percent total and whole (head) milled rice were also 
gathered. 

The ten genotypes had varied reactions when sprayed with twice the recommended rate of Liberty herbicide. 
Fig. 1 shows the recovery of some genotypes at 7, 14 and 21 days after spraying. Some genotypes had severe 
burning relative to the other entries but recovered faster with the production of new leaves and tillers. Table 1 

shows the heading, 
maturity, plant height, 
grain yield, and milling 
qualities of 9 genotypes 
and Rondo as check 
variety. All all the entry 
except for 706 had longer 
heading and maturity 
ranging from 1-25 days 

and 1-28 days more, respectively. Plant height was shorter in seven entries but taller in two entries (entry 701 
and entry 709). Grain yield ranging from 2,628-87,934 lbs/ac was obtained in unsprayed plot but narrower 

Fig. 1 Response of selected rice genotypes to 2x rate of Liberty herbicide application. a) 7 days, 
b) 14 days, c) 21 days after spraying. 
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range of 2,284-4,058 lbs/ac was obtained in sprayed plots. Yield reduction ranged from 6-41% but five 
entries had comparable yield in unsprayed and sprayed plots. Three of the five best entries are sister lines. 
The highest yielding entry in both sprayed and unsprayed plot, entry 709, was also the highest yielder in 
aerobic production system but spraying 2x of Liberty significantly reduced its grain yield by 37%. It can be 
noted that most of the best genotypes at 2x rate of herbicide application has lower yield potentials ranging 
from 2,629-4,296 lbs/ac and the best three sister lines had similar yield potential. Milling response varied 
among genotypes both in sprayed and unsprayed plots but all except two had moderate to good millintraits. 
The same set of materials is currently being evaluated for second year trial. 

Table 1. Response of nine Liberty tolerant genotypes and Rondo in sprayed and unsprayed plots using twice 
the recommended rate of Liberty herbicide. Beaumont, TX. 2012. 

Entry 
Number 

Day to 50% Heading   Days to Maturity   Plant Height (cm) 
Not 

sprayed Sprayed Increase   Not 
sprayed Sprayed Increase   Not 

sprayed Sprayed Decrease 

701 86 90 4 
 

106 121 15 
 

89 93 -4 
702* 94 95 1 

 
121 122 1 

 
114 109 6 

703* 92 94 2 
 

121 122 1 
 

117 106 11 
704* 90 95 5 

 
121 122 1 

 
115 113 2 

Rondo 89 114 25 
 

121 149 28 
 

107 97 10 
706 117 117 0 

 
149 149 0 

 
- - - 

707 88 97 9 
 

122 127 5 
 

114 104 10 
708* 94 96 2 

 
122 127 5 

 
117 111 5 

709** 80 91 12 
 

106 127 21 
 

110 113 -4 
710 78 89 11   106 121 15   94 89 5 

Entry 
Number 

Yield (lbs/ac)   Total Milled Rice (%)   Total Head Rice (%) 
Not 

sprayed Sprayed Decrease   
Not 

sprayed Sprayed Decrease   
Not 

sprayed Sprayed Decrease 

701 5170 3736 28% 
 

67 67 -1% 
 

52 58 -10% 
702* 4129 3197 23% 

 
68 66 3% 

 
53 58 -10% 

703* 4296 3728 13% 
 

67 66 2% 
 

56 61 -9% 
704* 4171 3833 8% 

 
67 66 2% 

 
58 61 -5% 

Rondo 6198 3707 40% 
 

68 68 0% 
 

60 28 54% 
706 2628 2285 13% 

 
66 67 -1% 

 
31 26 15% 

707 4225 3954 6% 
 

68 66 2% 
 

59 58 2% 
708* 4555 3337 27% 

 
68 67 1% 

 
60 60 0% 

709** 7934 4961 37% 
 

66 68 -3% 
 

58 61 -5% 
710 6882 4058 41%   68 68 0%   59 61 -3% 

* sister lines, ** best in aerobic system 

Research conducted by Rodante E. Tabien, Chersty L. Harper and Patrick Carre. Generous funding for this project was provided 
by the Texas A&M AgriLife Research and Texas Rice Research Foundation. For more information, please contact Dr. Tabien at 
(409) 752-2741 ext 2230 or retabien@ag.tamu.edu. 
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RICE PHYSIOLOGY AND AGRONOMIC MANAGEMENT 

Patterns of Element Concentrations Help Explain Varietal Differences in Rice Seedling Vigor 

Seedling vigor is an important factor in rice production because it minimizes exposure of emerging seedlings 
to soil-borne diseases and promotes the early development of a uniform stand. Seedling vigor is influenced by 
both genetics and environment. This study explored the interrelationship between element concentrations and 
seedling vigor with a focus on varietal (genetic) influences. 

The research evaluates an internationally diverse set of 24 
varieties grown in sand culture (Fig. 1) that was maintained with 
an ample amount of a complete nutrient solution. Plants were 
well-watered but a flood was not imposed. The soil redox 
potentials were in the normal range for naturally occurring soils, 
but somewhat toward the more oxidized end. Growth was 
perturbed in half of the plants for each variety by treating the 
seed with an auxin-type plant growth regulator (NAA) known to 
affect root development (the auxin treatment did not directly 
affect soil solution redox potential or pH). Plant health was 
monitored as leaf photosynthesis, with shoot growth and 
development and leaf color. Soil health was monitored as soil 
solution redox potential and pH. At harvest, root growth and 
development, and root respiration were recorded. At three weeks 
after germination (harvest), shoot and root samples were obtained 
for analysis of mass and of element composition by Inductively 
Coupled Plasma Mass Spectrometry. Shoot and root element 
concentrations were compared to shoot and root growth and 
development in response to NAA and genotype. Variables that 
tended to associate with each other and contribute heavily toward 
explaining multivariate variance were identified using Principal 
Component Analysis (PCA).  

Levels of root respiration, a physiological trait, were similar 
between control and NAA-treated plants of all genotypes. 
However, in response to NAA treatment and across varieties, 
changes in shoot Zinc (p < 0.05) and shoot Potassium (p < 0.05) 
were positively associated with changes in root fresh weight and root diameter, respectively, while changes in 
shoot Rubidium (p < 0.05) and shoot Magnesium (p < 0.01) were negatively associated with root fresh weight 
and root diameter, respectively. 

Across varieties and NAA-treatment, shoot dry weight, a measure of seedling vigor, was positively associated 
with shoot concentrations of Potassium and negatively associated with shoot concentrations of the potentially 
toxic elements: Arsenic, Cadmium, Sodium, and Selenium (Table 1). A relatively high toxic element to 
beneficial element ratio may be disrupting redox thereby reducing seedling vigor. 

The results indicate a complex interaction between element concentrations and rice seedling growth and 
development. The results also suggest a role for patterns of element concentrations in helping explain rice 
varietal differences in seedling vigor. These findings lend support to previous findings that patterns of 
element concentrations indicate the presence of certain physiological conditions in Arabidopsis plants, and 
hint that such patterns can indicate the presence of agronomically important physiological conditions in crop 
plants. 

Fig. 1. The sand culture setup used for 
evaluating rice varietal influences on 
interrelationships between element 
concentrations and seedling vigor. The coated 
wires sticking out of the sand are used for 
determining soil solution redox potential. The 
pots are covered to prevent algae growth in the 
sand medium. 
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Research conducted by Dr. Ratnaprabha Chittoori (Ph.D., Texas A&M University, December 2012), Dr. Shannon R. M. Pinson 
(USDA ARS, Stuttgart, AR), Dr. David E. Salt (University of Aberdeen, U.K.), and Dr. Lee Tarpley. Funded by NSF DBI 070111. 
For more information, please contact Dr. Tarpley at 409-752-2741 ext. 2235 or ltarpley@tamu.edu  

Antioxidative-Type Plant Growth Regulators can Prevent Rice Yield Loss and Chalkiness Due to 
Elevated Ultraviolet-B (UV-B) Radiation 

Abiotic stresses such as high night temperature, high UV-B, drought and nutrient stress can decrease rice 
yield and quality (grain chalkiness). UV-B radiation can affect plants by inhibiting photosynthesis, damaging 
pollen and pollen tube development, and changing accumulation of biomass and partitioning, thus affecting 
grain yield and quality. Antioxidative-type plant growth regulators (PGR), α-tocopherol, glycine betaine 
(GB) and salicylic acid (SA) application enhances plant tolerance to abiotic stresses. The objective of the 
research was to address the effects of α-tocopherol, GB or SA on rice yield and quality under elevated UV-B 
conditions. 

Rice cultivar ‘Cocodrie’ was grown in 3-L pots in the 
greenhouse under ambient (5 kJ) or twice the ambient 
(10kJ) UV-B radiation. The PGR, α-tocopherol, was 
applied at the rate of 2.1 lbs/ac; GB was applied at the 
rate of 1.8 lbs/ac, and SA at the rate of 0.028 lbs/ac, at 
boot stage of rice plants. The net photosynthetic rate 
(PN) of the penultimate leaves was measured using a 
LI-6400 portable photosynthesis system (LI-COR 
Inc., Lincoln, Nebraska, USA), 10 days after PGR 
treatments (DAT). Rice yield and quality were 
determined at harvest. Grain chalkiness of brown 
(dehulled) rice was determined using a Winseedle, 
which uses image analysis of scanned color images of 
the grain to calculate grain chalkiness. 

Our results showed decreased rice yield and quality as 
a result of elevated UV-B radiation (Fig. 1a, b). In this 
study, the decreases in yield and quality under 
elevated UV-B were associated with decreased leaf 
photosynthetic rate. In this study, 10 kJ UV-B showed 
decreased PN (17%), compared to untreated plants 
grown under 5 kJ UV-B (Fig. 2). Application of PGRs 
increased rice yield and quality under elevated UV-B 
radiation (Fig. 1a), which was associated with 
increased PN (Fig. 2). In this study, α-tocopherol-
treated plants grown under 5 kJ UV-B showed 12% 
increased PN, compared to untreated plants grown under ambient UV-B (Figure 2). In addition, α-tocopherol-
, GB- and SA-treated plants grown under 10 kJ UV-B showed 27%, 10% and 10% increases in PN, compared 

Table 1. Highest loading variables on Principal Component 1 (PC1) of a study examining rice seedling 
vigor in relation to element concentrations in diverse varieties. 

Variable 
Shoot dry 

weight 
Shoot 

potassium 
Shoot 

sodium 
Shoot 
sulfur 

Shoot 
arsenic 

Shoot 
selenium 

Shoot 
cadmium 

PC1 
Loading 0.869 0.761 -0.504 -0.5 -0.516 -0.834 -0.646 

Fig. 1. Effects of UV-B radiation and antioxidative-type 
plant growth regulators on rice grain yield and chalkiness. 
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to untreated plants grown under 10 kJ UV-B (Fig. 2). 
The application of α-tocopherol, GB or SA increased 
leaf photosynthetic rate, thus increasing rice yield and 
quality under UV-B stress conditions. 
Research on this project was conducted by Drs. Abdul Razack 
Mohammed and Lee Tarpley. For more information contact Dr. 
Mohammed (abdulrazack@neo.tamu.edu) or Dr. Tarpley 
(ltarpley@tamu.edu). 

 

 

 

 

Acceptance and Performance of Commercial Rice Varieties in Texas 

Breeders, researchers and producers need and want to know the acceptance (acreage) and performance (yield) 
for available rice varieties in Texas. It is also important to know the regional information on each variety. 
This information indicates if a variety responds differently to climate or soil type. Two surveys are conducted 
each year to gather this information. The statewide survey is conducted and managed by B Morace, L. T. 
Wilson and G. McCauley. Data is collected from rice dryers and individual farms. The data is collected then 
examined for errors. The errors are corrected or the data point is deleted. Yield and acreage data is 
summarized by variety and county. The data is then posted at http://beaumont.tamu.edu/cropsurvey/ 
cropsurveyreport.aspx. The 2012 data and prior years are available at this web site. A separate survey is 
conducted in Colorado, Wharton, Matagorda and Jackson counties. This data is collected for and presented at 
the Western Area Rice Clinic by G. McCauley. 

Select data from the 2012 state wide 
survey is presented in Table 1. Texas 
had 131,017 acres of rice. The survey 
represents 52,738 acres which is about 
40% of the total acres. CLXL745 
accounts for 19.8 % of the surveyed 
acres while XL723 accounts for 17.7%. 
Presidio was the dominant non-hybrid 
with 10.1%. The total data shows that 
42.3 % of the surveyed acres were 
hybrids while 35.1% was Clearfield 
rice. Two-thirds of the Clearfield rice 
was non-hybrids. The yield drag for the 
non-Clearfield rice was about 2000 
lbs/ac while the yield drag for the 
Clearfield rice was 600 lbs/ac. 

Data summary for the 2012 western area survey is presented in Fig. 1. The four counties in this survey had 
58,385 acres. The survey covered 33,508 acres which is about 60% of the total acres. XL723 accounts for 
12.5% of the surveyed acres while Presidio accounts for 13.3%. Hybrid rice accounted for about 38% of the 
surveyed acres while 27% was Clearfield. The Clearfield acreage was almost equally divided between hybrid 

Fig. 2. Effects of UV-B radiation and antioxidative-type 
plant growth regulators on rice leave photosynthetic 
rate. 

Table 1. Statewide rice variety acres (52,738, yield and percent 
of total acreage for 2012 (84.4%). 
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and conventional varieties. The yield drag 
for the non-Clearfield rice was about 1700 
lbs/ac while the yield drag for the Clearfield 
rice was 800 lbs/ac. 

The rice acres are more equally divided 
among varieties in the western area. There 
was less hybrid acres and less Clearfield 
acres. The Clearfield acres were equally 
distributed between hybrid and conventional 
varieties. 

Research conducted by Garry McCauley, L. T. 
Wilson and B. Morace. For more information, please 
contact Garry McCauley 
(gnmccaule@sbcglobal.net) at 979-752-3578. 

 
Nitrogen Application and Varietal Evaluation for Texas Rice Production 

Rice varieties vary in their production and yields in response to different management practices and soils. We 
continuously strive to provide information from varietal evaluations and N application to Texas rice growers. 
In 2012, we tested 10 varieties for various agronomic traits at Eagle Lake and at Beaumont. The targeted 
planting dates for this objective were mid-March to mid-April (optimum planting) at Eagle Lake and late 
March to mid-April (optimum planting) at Beaumont. Actual planting dates were April 9 at Eagle Lake and 
April 15 at Beaumont. Nitrogen application increased rice main crop (MC) yield. At Eagle Lake, Antonio at 
210 lb N/ac and Mermentau at 150 lb N/ac 
had higher yields than other rates or varieties 
including Presidio. The effects of N applied 
in MC on ratoon crop yield varied across 
variety and site. The effect of N rate on total 
(main and ratoon) crop yield was similar to 
that on MC. The total crop yield at Eagle 
Lake ranged from 12,694 lbs/ac to 14,697 
lbs/ac. For variety evaluation, the hybrids 
outyielded the inbreds for the main crop and 
the total crop (Fig. 1). Nitrogen slightly 
affected milling yields of the main and 
ratoon crops. The average milling yields 
were 65.2% and 66.1% for MC and RC, 
respectively. Generally, inbreds had higher 
milling yield than hybrids. 

At Beaumont, the similar effects of nitrogen on rice yields were also observed. Nitrogen application increased 
MC yields. The application of N on MC was also beneficial to the RC production. Thus, total crop yield 
increased with an increasing rate of N except for Antonio and Presidio at 240 lb N/ac (Fig. 2). Studies have 
indicated that over-fertilization may increase rice disease and lodging, or delay maturity, which may result in 
decreased grain yield. On average, rice planted at Eagle Lake had greater grain yield than that at Beaumont. 
Similar impacts of N and variety on milling yields were also observed at Beaumont. 

Fig. 1. Maximum, minimum and average MC rice yield for 374 fields 
and 33, 508 acres in 2012. 

Fig. 1. 2012 Variety Evaluation for Main Crop (MC) Yield. Normal 
Planting. Eagle Lake, TX. 



 Texas Rice Special Section - XI 

Research conducted by Fugen Dou, Garry McCauley, Lee 
Tarpley, Guangjie Liu, and Jack Vawter. Generous 
funding for these projects was provided by the Texas Rice 
Research Foundation. For more information, please 
contact Fugen Dou (f-dou@aesrg.tamu.edu) or Garry 
McCauley (gnmccaule@sbcglobal.net) at 409-752-2741. 

 

 

 

 
 

Integrating Variety, Soil Amendments and Cover Crops to Optimize Organic Rice Production  

We have completed our first year of this project to determine the impact of winter cover crops, soil 
amendments, and rice varieties on organic rice production at Beaumont, TX. The 2011-12 winter cover crops 
were established successfully with full coverage (Fig. 1) and were compared with an unplanted fallow field. 
The amounts of dry biomass were 
4,690 and 5,157 lbs/ac for clover and 
ryegrass, respectively. Plots were 
cultivated and drill seeded with rice 
in the spring. Cover crops had a 
similar effect on rice grain yield, 
although numerically, rice grain 
yield following the ryegrass 
treatment was higher than that of the 
clover treatment. Compared to 
Presidio, Tesanai had significantly 
higher grain yield when averaged 
across the soil amendments.  

Two types of preplant soil amendments were tested, NatureSafe (13-0-0) and Rhizogen (7-2-1), using three 
different rates (0, 150, and 210 lb N/ac). The soil amendments did not have significant effect on rice grain 
yield. The yields of the control (no soil amendment) were 7600 lbs/ac and 7800 lbs/ac under clover and 
ryegrass, respectively. Compared to the control, the 150 lb N/ac and 210 lb N/ac soil amendment rates 
increased rice grain yields by 11% (Fig. 2). However, the difference was not sufficient. Tesanai had greater 
plant height and appeared to be more competitive with weeds. Aboveground biomass of the rice crop was 
affected by the rate of soil amendments but not the type of soil amendment. Rice milling yield was 
significantly affected by cover crop and rice variety. Severity of narrow brown leaf spot was significantly 
higher (P ≤ 0.05) on Presidio, while severity of brown spot was low on both varieties. Cover crop treatments 
did not affect narrow brown leaf spot. However, clover cover crop treatment resulted in significantly lower 
brown spot severity compared to the winter fallow and ryegrass cover crop treatments (Fig. 2). Application of 
N at either 150 or 210 lbs/ac was effective in reducing the severity of narrow brown leaf spot and brown spot 
as compared to the control. Severity of either disease linearly (R2 ≥ 0.56) decreased with increased N level. 
Although previous studies indicated that some rice varieties were very susceptible to straighthead when 
grown following a clover crop, no symptoms of straighthead were observed in any of the plots. 

Fig. 2. 2012 MC Nitrogen Rate Effect on Total (Main and Ratoon) 
Crop (TC) Yield. Normal Planting. Beaumont, TX g. Eagle Lake, 
TX. 

Fig. 1. Winter cover crops, clover (left) and ryegrass (right), were used to 
improve soil quality in organic rice production. 
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Research conducted by Fugen Dou, Xin-Gen Zhou, Anna McClung, Kip Landry, and Guangjie Liu. Generous funding for these 
projects was provided 
by USDA ARS and 
USDA Southern 
Region Sustainable 
Agriculture Research 
& Education 
Program. For more 
information, please 
contact Fugen Dou (f-
dou@aesrg.tamu.edu) 
at 409-752-2741. 

 

 

INSECT AND DISEASE MANAGEMENT 

Entomology Project Research Highlights 

The Entomology Project continues to serve the Texas and US rice industries by developing novel, effective 
and affordable pest management tools. The hallmark of our research is cooperation and collaboration among 
clientele, universities, private industries, USDA and regulatory agencies. After 30 years of service, we have 
developed strong linkages to solve the many old and new rice pest management problems affecting the Texas 
rice crop. In addition, the Principal Investigator, Mo Way, co-edits the Texas Rice Production Guidelines, 

writes monthly articles for Rice Farming and Rice Advocate, makes on-
site inspections of farmers’ fields, answers farmer/consultant questions, 
and presents cutting-edge research results at field days and winter 
meetings. During the past several years, I have been largely responsible 
for providing the data and expertise to label 3 insecticidal seed 
treatments. This year Texas rice farmers will be able to use NipsIt 
SUITE Rice, a new formulation of NipsIt INSIDE. NipsIt SUITE Rice 
contains an insecticide and 2 fungicides (metalaxyl and fludioxonil) 
plus gibberellins to promote seedling growth. Also, this year Texas rice 
farmers can use Belay 2.13SC, which contains the insecticidal active 
ingredient clothianidin. Results show the best time to apply Belay 
2.13SC is just before flood to about 10 days after flood. This insecticide 
does a good job of controlling rice water weevil, chinch bug and other 

pests with piercing-sucking mouthparts attacking vegetative rice. Furthermore, recently a new pyrethroid---
Fastac EC---received a rice label. Fastac EC controls the same insects as other labeled pyrethroids---Karate Z, 
Mustang MAX and DECLARE. Timing of applications of Fastac EC are the same as the above pyrethroids. 
The more pest management tools available, the less likely rice insects will build-up insecticide resistance. 

Table 1 which shows the effectiveness of Belay 2.13SC. Also, note the poor results with Karate Z. The EP is 
further investigating the efficacy of Karate Z---the EP has observed some control failures with Karate Z 
recently. Another area of research conducted by the EP in 2012 was to evaluate the effectiveness of the 3 
labeled insecticide seed treatments applied to rice seed in the winter and planted the following spring. 
Basically, all seed treatments remained effective over the winter. However, CL161 seed was heavily infested 
with Angoumois grain moth (a serious primary-invading pest of stored grain) while the hybrid CLXL745 was 
not (Tables 2). These data suggest the hybrid variety has some degree of resistance to Angoumois grain moth. 

 

Fig. 1. Dr. Young-ki Jo and his 
graduate student Luis Moncayo 
working with the Entomology Project 
on a disease/fertility/ insect 
management study at the Beaumont 
Center.  

Fig. 2. The Effect of soil amendments on rice grain yield (top) and the brown spot severity (bottom) in 
response to cover crop treatments in 2012. Bars with different colors were statistically different. 
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Table 1. Mean stand and rice water weevil data for Valent foliar treatment study. Beaumont, TX. 
2012. 

Treatment 
Rate 

(fl oz/ac) Timinga 

Stand 
(plants/ft 
of row) 

No. RWWb/5 cores 

Jul 2 Jul 9 Jul 17 
Untreated --- --- 11.6 45.8 a 29.3 a 9.0 ab 

Karate Z + NISc 1.86 + 0.25 v/v BF 13.0 45.5 a 32.3 a 14.0 a 
Karate Z + NIS 1.86 + 0.25 v/v 8 DAF 11.9 36.0 ab 37.3 a 10.3 ab 
Karate Z + NIS 1.86 + 0.25 v/v 14 DAF 12.7 43.5 a 39.0 a 10.3 ab 

Belay 2.13SC + NIS 4.5 + 0.25 v/v BF 12.9 7.5 c 6.0 b 5.3 bc 
Belay 2.13SC + NIS 4.5 + 0.25 v/v 8 DAF 12.4 4.0 c 2.8 b 1.3 c 
Belay 2.13SC + NIS 4.5 + 0.25 v/v 14 DAF 13.7 22.3 b 3.5 b 2.3 c 

   NS    
a BF = before flood; DAF = days after flood; ST = seed treatment 
b RWW = rice water weevil 
c NIS = non-ionic surfactant 
Means in a column followed by the same or no letter are not significantly (NS) different (P = 0.05, ANOVA and 
LSD) 

 
Table 2. Mean number Angoumois grain moth (AGM) in 50g samples on CL161 and CLXL745 
at Beaumont, TX. 2011 – 2012. 
   CL161 CLXL745 

Description 
Rate 

(fl oz/cwt) Timinga Mean no. AGM Mean no. AGM 
NipsIt INSIDE 1.92 Winter 4.3 b 0 
Dermacor X-100 1.75 fl oz/ac Winter 1.0 b 0 
CruiserMaxx Rice 7 Winter 0.8 b 0 
Untreated --- Winter 202.8 a 0 
a Winter = treated in the winter; Spring = treated in the spring 
b Means followed by the same letter are not significantly different (P = 0.05, ANOVA and LSD) 

If you have questions or want more information, contact Mo Way at moway@aesrg.tamu.edu or 409-658-2186. 

Populations of Redbanded Stink Bug on Durana Clover and Soybean 

The redbanded stink bug (RBSB), Piezodorus guildinii Westwood, (Hemiptera: Pentatomidae) is an emerging 
pest of soybeans in the southern states of the US. 
Since the 1960s, P. guildinii has spread across 
the US southern region and currently can be 
found in South Carolina, Florida, Georgia, 
Arkansas, Louisiana, Texas, Mississippi and 
Missouri. The geographic expansion of this 
introduced pest has dramatically increased in 
recent years. For example, since 2000, the RBSB 
has rapidly spread across Louisiana, infesting all 
soybean growing areas in the state by 2006. 
Similarly, our soybean field surveys in the Upper 
Gulf Coast of Texas during 2011 and 2012 
showed RBSB is the most abundant stink bug 
species. 

Fig. 1. Stink bug species composition in Texas soybeans (Upper 
Gulf Coast) during 2011. 
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Results of our soybean field survey in 2011 revealed the RBSB and the green stink bug were the most 
abundant stink bug species (Fig. 1). Out of the total number of captured major stink bug species, RBSB and 
green stink bug accounted for 30% each while southern green and brown stink bugs accounted for 22 and 
18%, respectively. Before 2000, RBSB was not present in numbers to be considered a pest, but in recent 
years, it has increased significantly. Historically, dominant stink bug species were southern green stink bug 
and green stink bug, but now there is a shift in composition and abundance of stink bug species in soybeans 
on the Upper Gulf Coast of Texas. 

Most pentatomid species spend only a third of their lifetime feeding on spring or summer crops while the rest 
of their life is spent feeding, breeding and overwintering on wild host plants. RBSB has a wide host range. 
Among cultivated plants, it has been reported to feed on soybean, Glycine max (L.) Merril; common bean, 
Phaseolus vulgaris L.; and alfalfa, Medicago sativa L. Among wild hosts, legumes such as Indigofera hirsuta 
(L.) and Crotalaria lanceolata (E. Mey.) can serve as refuges maintaining populations of RBSB when 
cultivated plants are unavailable. In 2011, we observed large populations of RBSB developing on legumes 
such as Indigofera and Sesbania spp. growing in organic rice fields and fallow land around the Beaumont 
Center. 

Densities of stink bug species were monitored during 2012 in durana clover (Trifolium sp.) and soybean fields 
at the Beaumont Center. Sampling began in mid-May and continued weekly through mid-July in clover and 
during reproductive stages of soybeans starting in mid-July to mid-October with 5 sets of 25 sweeps (15 inch 
diameter sweep net) taken at random locations in each field on each sample date. After collecting, stink bugs 
were placed in zip-lock bags and brought to 
the lab where they were separated as adults 
and nymphs (3rd, 4th, and 5th instars only) and 
counted. 

On average, 2 adults/25 sweeps and 7 
nymphs/25 sweeps were recorded throughout 
the sampling season in durana clover (Fig. 2). 
From the preliminary study it appears that 
after emerging from diapause, RBSBs find 
durana clover as an alternate host in the 
absence of its primary host, soybean during 
early summer. 

Soybeans planted in mid-May (MG-VI) 
started blooming in mid-July to attract 
RBSBs as they mainly feed on reproductive 
plant parts such as flowers and developing 
pods. In mid-July, when soybeans were R1 
(beginning flowering), we collected only a 
few RBSBs as the population just started to 
build-up. However, as the soybean crop 
progressed from flowering (R1/2) to later 
reproductive stages such as pod development 
(R3/4), seed development (R5/6), and 
maturity (R7) stages; number of RBSB adults 
and nymphs increased gradually to peak at 
R7 (Fig. 3). 

Research was conducted by Suhas Vyavhare and Mo Way. 

Fig. 3 Redbanded stink bug (RBSB) densities on soybean (R1-R7 
indicates reproductive stages of soybean from flowering to maturity). 

Fig. 2 RBSB population on durana clover (RBSB = redbanded stink bug). 
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Multi-Year Evaluation of Disease Resistance of Rice Varieties Under Texas Environments 

Disease development is highly environment-dependent. Field evaluations at multiple locations and in 
different years are critical to the development and use of improved disease-resistant rice varieties. Sheath 
blight, caused by Rhizoctonia solani, and narrow brown leaf spot, caused by Cercospora janseana, are the 
most commonly occurring diseases in Texas. Bacterial panicle blight, caused primarily by Burkholderia 
glumae, has increased its importance in recent years. Straighthead caused by unidentified physiological 
disorder frequently occurs in some fields. More than 60% of Texas rice acreage is currently ratooned cropped. 
In this study, we evaluated 42 new and existing rice varieties for resistance to these diseases under Texas 
environments over three years. 

Forty-two varieties were evaluated in eight trials located at Beaumont and Eagle Lake in Texas in 2010, 2011 
and 2012. The Beaumont test site has clay soil and a high humidity environment while Eagle Lake has sandy 
soil and a relatively dry environment. Sheath blight was introduced into field plots by inoculation. Narrow 
brown leaf spot developed from natural infection. Bacterial panicle blight developed pathogen inoculum 
sprayed on panicles at the heading stage. Straighthead was induced in no-tilled winter clover crop fields 
containing a high level of organic materials. Sheath blight, narrow brown leaf spot, bacterial panicle blight 
and straighthead were rated near maturity using a scale of 0 to 9, where 0 represents no symptoms and 9 
represents most severe in symptoms. 

Antonio and Colorado, the two new varieties released by the Texas Rice Breeding program in 2011, had 
similar reactions to sheath blight and narrow brown leaf spot in the main crop as compared to Cocodrie and 
Presidio (Table 1). Both new varieties were very susceptible to sheath blight and were susceptible to narrow 
brown leaf spot. Antonio and Colorado also were very susceptible to straighthead. However, Antonio and 
Colorado were less susceptible to bacterial panicle blight than Cocodrie and Presidio. 

Table 1. Disease resistance ratings of two new Texas rice varieties (*) as compared to three 
control varieties in the main crop in Texas over three years (2010 to 2012). 

Variety Sheath blight Bacteria panicle blight Narrow brown leaf spot Straighthead 

Antonio*  VS** S S VS 

Colorado* VS S S VS 
Cocodrie VS VS S VS 

Presidio VS VS S R  
** VS = Very Susceptible; S =Susceptible; and R = Resistant. 

In the main crop, no varieties were immune to sheath blight or bacterial panicle blight (Table 2). Most 
varieties were susceptible or very susceptible to both diseases. However, Caffey, CL142, Jasmine 85, Milagro 
Filipino, Templeton, Rondo, and XL723 (hybrid) showed partial resistance to sheath blight. Some varieties 
including Antonio, Colorado, Jupiter and XL723 had partial resistance against bacterial panicle blight. Some 
varieties, including Jasmine 85, LAH10, Milagro Filipino, Rondo, Taggart and XL723, were highly resistant 
to narrow brown leaf spot. In the ratoon crop, all varieties had no or little disease of sheath blight and 
bacterial panicle blight due to unfavorable low temperatures (Table 2). However, all varieties suffered a 
significant reduction in stand population caused by sheath blight in the main crop. Narrow brown leaf spot 
tended to be more severe in the ratoon crop than in the main crop. For more information on varietal disease 
resistance, visit the Disease Management chapter in the 2013 Texas Rice Production Guideline located online 
at http://beaumont.tamu.edu/eLibrary. 
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Table 2. Averaged severity of sheath blight (ShB), bacterial panicle blight (BPB), narrow brown leaf spot (NBLS), 
and stand reduction caused by main crop ShB in the main and ratoon crops of 42 varieties in Texas over three years 
(2010-2012) 

Variety 

Main crop   Ratoon crop 
ShB  BPB NBLS  

 
ShB  BPB  NBLS  Stand reduction  

(%) (0-9)*  (0-9) (0-9)   (0-9) (0-9) (0-9) 
Antonio 7.7 2.5 4.1 

 
0 0 5.2 29 

Bowman 5.2 6.4 5.9 
 

0.3 0 2.7 3 
Caffey 4.3 4.0 2.3 

 
0.3  … 2.9 40 

Catahoula 7.8 2.9 3.0 
 

1 0 4.8 42 
Cheniere 7.1 5.4 4.5 

 
1.3 0.7 5.4 34 

CL111 7.6 4.6 4.3 
 

0.7 0.3 5.2 25 
CL142 4.2 7.0 5.1 

 
0.3 0.3 4 15 

CL131 5.4 4.3 4.4 
 

0.4 0 4.3 34 
CL151 6.6 3.8 3.6 

 
0.9 0.7 5 28 

CL152 7.8 3.3 5.0   2.3 …  6.4 55 
CL162 8.1 5.3 4.4 

 
2.3  … 6.3 43 

CL171 7.5 6.7 3.7 
 

1.2 0 4.8 40 
CL181AR 6.8 5.0 4.2 

 
0 0 3.1 18 

CL261 5.6 6.7 6.3 
 

0.9 0 3.7 29 
Cocodrie 7.6 5.0 4.7 

 
1 0.3 4.4 56 

Colorado 6.4 2.5 3.6 
 

0 0 4.4 39 
Della 2 7.5 … 5.5 

 
…  …  4 13 

Cybonnet 8.7 2.3 2.3 
 

…  …   … …  
Dellrose 6.7 7.0 4.3 

 
0.3 0.3 5.6 8 

Francis 5.3 5.2 3.5   2.8 0.7 3.3 11 
Jasmine 85 4.8 3.3 0.4 

 
0 0 0 4 

Jazzman 4.6 7.2 6.4 
 

0.7 0.3 3.4 6 
Jazzman 2 7.0 3.7 4.9 

 
1.5 …  8.5 28 

Jes 6.5 4.4 3.0 
 

0.3 0 4.9 21 
Jupiter 6.4 2.7 2.8 

 
0.2 0 4.6 33 

LAH10 4.9 2.3 0.3 
 

0 …  3.4 50 
Milagro Filipino 3.9 … 0.2 

 
0 0 0.2 5 

Neptune 5.1 3.5 2.2 
 

0.2 0 3.9 8 
M206 6.9 3.2 1.5 

 
0 …  5.5 38 

Mermentau 7.3 … 4.0   …   … 3 23 
Presidio 5.4 6.9 5.9 

 
0.3 0 4.3 12 

Rex 7.2 5.3 5.3 
 

1.5 …  4.9 35 
Rondo 4.2 3.5 2.1 

 
0.5 0 0.4 10 

Roy J 4.7 3.0 1.4 
 

1 …  2.9 37 
Sabine 6.4 4.6 4.5 

 
0.5 0 5.1 17 

Sierra 8.4 3.7 5.3 
 

1.9 0 4.5 42 
Spring 6.1 3.0 2.4 

 
0.3 0 0.9 10 

Taggart 4.7 3.0 1.4 
 

0.7 0 1.8 14 
Templeton 3.9 7.2 3.8 

 
0.8 0.3 1.6 7 

Trenasse 7.1 3.0 3.1 
 

1.9 0 4.9 44 
Wells 5.0 4.9 2.8 

 
0.2 1 2.8 12 

XL723 4.0 2.0 0.0   1 0 0.7 9 
Average cross all varieties 6.1 4.4 3.5 

 
0.7 0.2 3.8 25 

LSD (0.05) 1.2 1.5 1.2 
 

1 0.3 1.4 15.8 
P > F = <0.0001 <0.0001 <0.0001   <0.0001 <0.0001 <0.0001 0.0006 
*Disease rated on a scale of 0 to 9, where 0 = no disease, and 9 = most severe. ‘… ’= not tested. 
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Research conducted by Drs. Xin-Gen Zhou, Guangjie Liu, Jack Vawter and Rodante. E. Tabien. This research is funded in part by 
the Texas Rice Research Foundation. For more information, please contact Dr. Xin-Gen (Shane) Zhou at (409) 752-2741 or 
xzhou@aesrg.tamu.edu. 

PGPR and Its Combined Use with Fungicide for Control of Rice Sheath Blight in the Southern U. S.  

Rice growers heavily rely on fungicides for control of sheath blight, caused by Rhizoctonia solani, the most 
important rice disease in Texas and other southern rice-producing states. Excessive use of fungicides can 
cause a negative impact on the environment and lead to the potential development of fungicide resistance. 
The objective of this study was to develop a new integrated strategy using plant growth-promoting 
rhizobacteria (PGPR) and fungicides for control of sheath blight while reducing the use of fungicides. 

A field experiment was conducted in R. solani-inoculated plots in Texas, Arkansas and Mississippi to 
evaluate the efficacy of PGPR strain MBI600 alone and in combination with a reduced rate of azoxystrobin 
for the control of sheath blight in 2010 (Texas only), 2011 (Texas only) and 2012. Strain MBI600, belonging 
to Bacillus subtilis, is the active ingredient in the biopesticide Integral®. Cocodrie (highly susceptible to 
sheath blight) and Presidio (susceptible) seeds were treated with strain MBI600 prior to seeding. At the boot 
stage, plots were sprayed with strain MBI600 at 109 CFU/ml alone or in combination with azoxystrobin 
(Quadris) at 0.08 (half rate) or 0.16 kg a.i./ha (full rate). Sheath blight severity was rated near harvest. Plots 
were harvested using a plot combine and grain yield determined. 

In Texas, strain MBI600 alone significantly reduced sheath blight severity in all 3 years and increased yield in 
1 of 3 years. Combined use of strain MBI600 with azoxystrobin at the half rate further reduced disease and 
increased yield to the levels similar to azoxystrobin at the full rate in each year. In Arkansas, strain MBI600 
alone did not affect disease severity and yield but its combination with azoxystrobin at the half rate 
significantly reduced disease and increased yield. Its efficacy was comparable to that of azoxystrobin at the 
full rate. In Mississippi, strain MBI600 applied alone or in combination with azoxystrobin at the half rate was 
effective in increasing yield on Cocodrie. The results of this study indicate that combined use of PGPR with a 
fungicide can be an effective integrated approach to managing sheath blight and reducing the usage of 
fungicides on rice. 

Research conducted by Drs. Xin-Gen Zhou (1), Guangjie Liu (1), Merle M. Anders (2), Tom Allen (3), Joseph W. Kloepper (4), 
Munagala S. Reddy (4), Yulin Jia (5), Shien Lu (6), Young-Ki Jo (7), and Mo Way (1). (1) Texas A&M AgriLife Research, 
Beaumont, TX; (2) University of Arkansas, Stuttgart, AR; (3) Mississippi State University, Stoneville, MS; (4) Auburn University, 
Auburn, AL; (5) USDA-ARS DBNRR Center, Stuttgart, AR; (6) Mississippi State University, Mississippi State, MS; and (7) Texas 
A&M University, College Station, TX. This research is funded by the USDA/NIFA SRIPM Grant (2010-34103-21156) and the 
Texas Rice Research Foundation. For more information, please contact Dr. Xin-Gen (Shane) Zhou at (409) 752-2741 or 
xzhou@aesrg.tamu.edu. 

Effectiveness of Fungicides to Control Rice Diseases in Main and Ratoon Crops 

Evaluation of new fungicides for control of rice diseases under typical Texas rice-growing conditions remains 
a high priority for the Texas rice producers, consultants and county extension agents. Effective fungicide 
control is critical to successful main and ratoon crop production. Sheath blight, caused by Rhizoctonia solani, 
and narrow brown leaf spot (NBLS), caused by Cercospora janseana, are among the most important diseases 
in rice in Texas and other southern states. Selection of an effective fungicide for control of both diseases is 
the key to reducing control costs and maximizing production return. Azoxystrobin-containing fungicides are 
considered to be most effective in controlling sheath blight while propiconazole-containing fungicides are 
most effective in controlling NBLS. In 2009, QuiltXcel, a newly formulated fungicide produced by Syngenta, 
received Section 3 registration from the EPA. QuiltXcel is a new formulation of azoxystrobin + 
propiconazole, containing two times more azoxystrobin than Quilt. Sercadis (Xemium), a new fungicide in 
the chemical class of carboxamides produced by BASF, is expected to receive Section 3 registration on rice in 
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2014. The purpose of this study was to evaluate the efficacy of both new fungicides in comparison with 
existing fungicides for control of sheath blight and NBLS in the main and ratoon crops. 

A fungicide field trial was conducted as a randomized complete block design with four replications at Eagle 
Lake, Texas in 2012. Cocodrie was drill seeded at 80 lbs/ac. Plots were inoculated with R. solani at the 
panicle differentiation stage. NBLS developed from natural inoculum. Two weeks after R. solani inoculation, 
plots were sprayed with Quadris, Quadris plus Tilt, Stratego, Quilt, QuiltXcel or Sercadis. Severity of sheath 
blight and NBLS was assessed near maturity using a scale of 0 to 9, where 0 represents no symptoms and 9 
represents most severe. Plots were harvested using a plot combine and grain yield and milling quality were 
determined. Following harvest, plots were managed for second (ratoon) crop according to local 
recommendations. Severity of sheath blight and NBLS was assessed near maturity. The ratoon crop was 
harvested and grain yield and milling quality were determined. 

 In the main crop, QuiltXcel, Sercadis and all other fungicide treatments significantly reduced sheath blight 
compared to the untreated control (Table 1). However, QuiltXcel, Quadris, Quadris plus Tilt, Stratego, and 
Quilt were more effective in reducing sheath blight than Sercadis and Tilt (60% vs. 43% disease reduction on 
average). All fungicide treatments equally reduced NBLS severity, with NBLS reduction ranging from 29 to 
56%. All fungicides were almost equally effective in increasing grain yield, with yield increase ranging from 4 
(392 lbs/ac) to 9% (809 lbs/ac) over the untreated control. However, all fungicide treatments did not improve 
percent head and total rice milling quality. 

Table 1. Efficacy of fungicides for control of sheath blight and narrow brown leaf spot (NBLS) in the rice main and 
ratoon crops in 2012 

Fungicide and rate           
(fl oz/ac) 

Main crop  Ratoon crop 
Sheath 
blight 
(0-9) 

NBLS 
(0-9) 

Yield 
(lbs/ac) 

 Stand 
reduction 

(%)** 

NBLS 
(0-9) 

Yield 
(lbs/ac) 

Untreated control  8.3 a
*
 3.4 a 9078 c  22 a 9.0 a 3485 c 

Quadris (9.4) 3.3 c 2.4 b 9470 b 
 

5 bc 8.0 b 3448 c 
Quadris (9.4) plus Tilt 
(4.8)  3.3 c 2.4 b 9867 a 

 
5 bc 7.3 bc  3695 bc 

Tilt (10) 5.0 b  2.0 bc  9605 ab  7 bc 7.3 bc 3379 c 

Stratego (19)  3.4 c  1.7 cd  9604 ab  4 c 7.3 bc 3962 a 

Quilt (22.3)  3.1 c 1.5 d  9616 ab  5 bc 6.9 c 3562 c 

QuiltXcel (16.6) 3.3 c  1.9 bcd  9778 ab 
 

5 bc 6.8 c  3636 bc 

 Sercadis (6.9) 4.4 b  2.1 bc 9887 a  5 bc 7.1 bc  3908 ab 
*
Means in each column followed by the same letter are not significantly different (P = 0.05) based on Fisher’s 

protected LSD test. 
** Stand reduction caused by sheath blight damage from the main crop. 

In the ratoon crop, single applications of QuiltXcel, Sercadis and any other fungicides on the main crop 
resulted in a significant improvement in stand and a reduction in NBLS severity compared to the untreated 
control (Table 1). However, all fungicide treatments were not highly effective in reducing NBLS severity. 
NBLS reduction by all these fungicide treatments ranged from 11 to 24%. Only Sercadis and Stratego 
significantly increased ratoon crop yield. All fungicide treatments did not affect percent head and total rice 
milling quality of the ratoon crop. 
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These results indicate that QuiltXcel and Sercadis were as effective as Quilt, Quadris, Tilt, and Stratego in 
controlling sheath blight and NBLS and increasing yield in the main and ratoon crops. 

Research conducted by Drs. Xin-Gen Zhou, Guangjie Liu and Jack Vawter. This research was funded in part by the Texas 
Rice Research Foundation. We thank BASF, Bayer and Syngenta for providing the agrochemical materials. For more 
information, please contact Dr. Xin-Gen (Shane) Zhou at (409) 752-2741 or xzhou@aesrg.tamu.edu. 

Best Timing of Fungicide Application for Control of Narrow Brown Leaf Spot of Rice in Main and 
Ratoon Crops 

Narrow brown leas spot (NBLS), caused by Cercospora janseana, has become a prevalent disease of rice in 
Texas. This disease is more severe in the ratoon crop than in the main crop. NBLS is also more severe at late 
plantings of rice. Currently, fungicides have become one of the most important tools to reduce the damage 
caused by NBLS. However, information is limited on the optimum timing and rate of fungicide application 
for control of NBLS in the main and ratoon crops. The objective of this study is to determine the optimum 
timing and rate of propiconazole application to maximize NBLS control and grain yield for both main and 
ratoon crop production in Texas. 

A field experiment was conducted as a randomized complete block design with four replications at Eagle 
Lake in 2010, 2011 and 2012. Presidio was drill seeded at 80 /acc. NBLS developed from natural inoculum. 
Nine treatments, resulting from the combinations of two application times and rates on the main and ratoon 
crops were evaluated (Table 1). A single application of propiconazole (PropiMax) was made at 0, 5 and 10 fl 
oz/ac at the boot or heading stage of the main crop and/or at the boot stage of the ratoon crop. NBLS Severity 
was assessed near maturity using a scale of 0 to 9, where 0 represents no symptoms and 9 represents most 
severe. Plots were harvested using a plot combine and grain yield was determined. Following harvest, plots 
were managed for second (ratoon) crop according to local recommendations. Severity of NBLS was assessed 
near maturity. The ratoon crop was harvested and grain yield determined. 

Table 1. Effects of time and rate of popiconizole application on narrow brown leaf spot (NBLS) 
severity and yield in the main and ratoon crops over 3 years (2010, 2011 and 2012) 

Fungicide and 
rate (fl oz/ac) 

Applied time on Main crop Ratoon crop  
Total yield 

(lbs/ac) 
Main 
crop 

Ratoon 
crop 

NBLS  
(0-9) 

Yield 
(lbs/ac) 

NBLS 
(0-9) 

Yield 
(lbs/ac) 

Untreated 
control ………………….. 6.2 a

z
 8127 a 8.8 a 3424 b 11550 b 

PropiMax 5 oz  Boot ……………. 4.2 b 8653 a 7.3 b 
 3411 

ab  12064 ab  
PropiMax 10 oz  Boot ……………. 4.3 b 8744 a 7.3 b  3887 a 12631 a 
PropiMax 5 oz  Boot  Boot …… 4.2 b 8492 a 6.7 c 3927 a 12419 a 
PropiMax 10 oz Boot  Boot …… 4.0 b 8457 a 6.4 c 3903 a 12359 a 
PropiMax 5 oz Head …………… 3.8 b 8292 a 7.4 b 3800 a  12092 ab 
PropiMax 10 oz  Head …………… 3.5 b 8560 a 6.8 b 3616 a 12176 a 
PropiMax 5 oz  Head  Boot…… 3.5 b 8350 a 5.7 cd 3879 a 12229 a 
PropiMax 10 oz  Head  Boot…… 3.4 b 8472 a 5.8 cd 3775 a 12247 a 
z
Means in each column followed by the same letter are not significantly different (P = 0.05) based on Fisher’s 

protected LSD test. 

The results of this 3-year study were summarized in Table 1. In the main crop, all fungicide application time 
and rate treatments significantly reduced NBLS severity. Single application of PropiMax at either time or at 
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either rate equally reduced NBLS severity compared to the untreated control. However, all fungicide 
application time and rate treatments did not affect main crop yield. In the ratoon crop, a single application of 
the fungicide at 10 fl oz/ac made on the main crop resulted in a significant increase in yield. Ratoon crop 
plots that received an additional fungicide application at either rate had less NBLS severity compared to the 
plots that did not. However, they did not significantly increase ratoon crop yield. In general, all fungicide 
application treatments could increase combined main and ratoon rice yield by 4.4 to 9.4% (514 to 1081 
lbs/ac). These results indicate that a fungicide applied between boot and heading is equally effective for 
control of narrow brown leaf spot in the main crop. Since an additional application of the fungicide on the 
ratoon crop did not significantly increase ratoon crop yield. Under moderate levels of disease pressure, a 
single application of the fungicide that is made between boot and heading in the main crop is sufficient to 
reduce the damage caused by the disease in the main and ratoon crops. 

Research conducted by Drs. Xin-Gen Zhou, Guangjie Liu and Jack Vawter. This research was funded in part by the Texas 
Rice Research Foundation. We thank Dow AgroSciences for providing the agrochemical materials. For more information, 
please contact Dr. Xin-Gen (Shane) Zhou at (409) 752-2741 or xzhou@aesrg.tamu.edu. 

Managing Rice Seedling Diseases through Seed Treatment Fungicides 

Seedling diseases are a major problem leading to losses or replanting of rice due to thin and nonuniform 
stands in Texas and other rice-producing states. Seedling diseases (Fig. 1) are caused by numerous fungi 
including Pythium spp, Rhizoctonia solani, Sclerotium rolfsii, and Fusarium spp. Seven field trials were 
conducted in naturally infested fields at Beaumont and Eagle Lake in Texas over 3 years (2010 to 2012) to 

evaluate the efficacy of 14 registered and experimental fungicides for control of 
seedling diseases and yield improvement of rice. Seed treatments with CruiserMaxx 
Rice, containing Maxim 4FS (fludioxonil), Dynasty (azoxystrobin), Apron XL 
(mefenoxam) and Cruiser 5FS (thiamethoxam), at the full recommended rate and the 
half rate performed similarly, increasing stands by 18 to 60% and increasing grain 
yield by 3 to 22% depending on the test location and year. Seeds treated with 
Allegiance LS (metalaxyl) or Trilex 2000 (trifloxystrobin and metalaxyl) resulted in a 
7-to-25% increase in stand but no significant increase in yield. All other seed 
treatments with 11 experimental fungicides had similar effects as did the Allegiance 
LS and Trilex 2000 seed treatments. In some cases, seed treatment fungicides, 
especially CruiserMaxx Rice, could significantly improve ratoon crop yield. However, 
no seed treatment fungicides could improve head and total rice milling quality in both 
main and ratoon crops. Seed treatment fungicides are an effective tool to control 
seedling diseases of rice. 

Research conducted by Drs. Xin-Gen Zhou, Guangjie Liu and Jack Vawter. This research was funded, 
in part, by the Texas Rice Research Foundation. We appreciate the financial support from Bayer 
CropScience, Syngenta and Valent. For more information, please contact Dr. Xin-Gen (Shane) Zhou at 
(409) 752-2741 or xzhou@aesrg.tamu.edu. 

 

 

 

 
  

Fig. 1. Diseased (left 
two) and healthy 
(right two) rice 
seedlings.  
Note the root rot and 
discoloration of the 
diseased plants. 
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Trichoderma Endophyte Seed Treatment to Induce Cold Tolerance and Manage Seedling Diseases 

Rice is currently ratooned on more than 60% of its acreage in Texas in an effort to reduce overall production 
costs and maximize return. Early planting is critical to optimizing main and ratoon crop yields. However, 
early plantings often experience early season cold injury, resulting in poor seed germination and seedling 
growth. Early plantings under cool and wet soil conditions are most vulnerable to seed rot and seedling 
diseases caused by various bacterial and fungal pathogens. These diseases cause irregular and thin stands and 
weakened plants. Texas rice producers suffered the damage caused by these diseases every year. Rice 
producers are in urgent need of developing cold-tolerant rice varieties and early season management practices 
that can reduce cold weather-related damage. Development of a new symbiotic seed treatment technology 
that can enhance rice seedling cold tolerance is desirable towards that direction. In recent growth chamber 
studies, we found that rice seeds (Presidio and XL723) treated with the symbiotic fungus Trichoderma 
harzianum were able to induce cold tolerance at 41 and 50 °F. The objective of this study was to evaluate the 
effectiveness of Trichoderma endophyte seed treatment for induced cold tolerance and seedling disease 
management in the field conditions. 

A field trial was conducted as a split plot design with three replications at Beaumont, Texas in 2012. Whole 
plots consisted of three rice varieties, Cocodrie, Presidio and M206. Subplots were four seed treatments: 1) 
untreated control, 2) Trichoderma harzianum strain A, 3) T. harzianum strain B, and 4) T. harzianum strain 
C. All the strains of T. harzianum were shown to be endophytes in rice and promote growth of rice under cold 
conditions in our previous growth chamber studies. Prior to planting, seeds were treated with T. harzianum at 
100 spores/seed and air dried. Stand and leaf chlorophyll content were assessed at 2 and 5 weeks after 
planting, respectively. Plots were harvested using 
a plot combine and grain yield was determined. 

There were no significant interactions between 
variety and seed treatment. Seed treatments with 
T. harzianum strains A, B and C significantly 
increased stand by 21, 21 and 33%, respectively 
(Fig. 1). Seed treatments with any of the T. 
harzianum strains numerically increased yield by 
2 (88 lbs/ac) to 11% (580 lbs/ac). In addition, 
seed treatments with strains A and C also 
improved chlorophyll content compared to the 
untreated control. The results of this study 
indicate that Trichoderma symbiotic seed 
treatment may offer a new tool for rice producers 
to reduce the cold-weather related damage on 
early plantings. 

Research conducted by Drs. Xin-Gen Zhou, Regina Redman, and Guangjie Liu. This research was funded in part by the Texas Rice 
Research Foundation. For more information, please contact Dr. Xin-Gen (Shane) Zhou at (409) 752-2741 or 
xzhou@aesrg.tamu.edu. 

Brassica Cover Cropping for Management of Sheath Blight of Rice 

Sheath blight, caused by Rhizoctonia solani, is the most important disease limiting rice production in Texas 
and other rice-producing states. The fungal pathogen survives between crops as soilborne sclerotia and 
mycelium in infected plant debris. These sclerotia and colonized plant debris float on the surface of irrigation 
water, serving as primary inoculum that infects lower sheaths of rice plants at the waterline. We initiated a 
multistate collaboration research project with a focus on investigating the potential of utilizing brassica cover 
crops for management of this soilborne disease. Brassica plants (Brassica spp.) contain glucosinolates and are 
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Fig. 1. Effects of Trichoderma endophyte seed treatments on rice 
stand and yield in 2012. 
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able to produce the toxic gases, isothiocynates, which can kill R. solani and many other pathogens. Through 
this biofumigation process, brassica crops have the potential of suppressing sheath blight by reducing primary 
R. solani inoculum in soil. 

A field experiment was conducted in R. solani-inoculated plots in Texas and Arkansas to evaluate the 
efficacy of brassica cover crop and plant growth-promoting 
rhizobacteria (PGPR) alone and in combination with a reduced rate 
of azoxystrobin for the control of sheath blight in 2011 (Texas only) 
and 2012. This trial was conducted as a split plot design with four 
replications. Main plots consisted of two treatments: 1) brassica 
‘Caliente 199’ and 2) fallow. Subplots were five treatments: 1) 
Bacillus subtilis PGPR strain MBI600, 2) combination of PGPR 
strain MBI600 with Quadris (azoxystrobin) at 4.5 fl oz/ac, 3) 
Quadris at 4.5 fl oz/ac, 4) Quadris at 9 fl oz/ac, and 5) unsprayed 
control. The brassica crop was planted in fall and incorporated into 
soil the following spring in Texas (Fig. 1) while in Arkansas, the 
brassica crop was planted early spring and incorporated into soil in late spring. Seed of the susceptible rice 
cultivar Cocodrie was treated with strain MBI600 prior to seeding. At the boot stage, plots were sprayed with 
strain MBI600 or azoxystrobin. Sheath blight severity was assessed near maturity. Plots were harvested using 
a plot combine and grain yield determined. 

In Texas, sheath blight severity was significantly lower in plots seeded to brassica cover crop than in plots left 
fallow during the winter . However, the brassica cover crop treatment did not improve grain yield compared 
to the fallow treatment. PGPR alone reduced disease severity but did not increase yield. Combined use of 
brassica cover crop with PGPR or azoxystrobin at the half rate significantly improved the efficacy on sheath 
blight control. Combination of all these three further reduced sheath blight and improved yield, achieving 
similar efficacy as did azoxystrobin at the full rate. Similar results were also observed in the Arkansas field 
trial. The results of this study indicate that use of the brassica crop in combination with PGPR and fungicide 
may offer a new alternative to management of sheath blight in rice. 

Research conducted by Drs. Xin-Gen Zhou (1), Guangjie Liu (1), Maxwell, Handiseni (1), Merle M. Anders (2) and Yulin Jia (3). (1) 
Texas A&M AgriLife Research, Beaumont, TX; (2) University of Arkansas, Stuttgart, AR; and (3) USDA-ARS DBNRR Center, 
Stuttgart, AR. This research is funded by the USDA/NIFA SRIPM Grant (2010-34103-21156). For more information, please 
contact Dr. Xin-Gen (Shane) Zhou at (409) 752-2741 or xzhou@aesrg.tamu.edu. 

Use of Bacillus Biocontrol Agents for Disease Management in Organic Rice 

Organic rice production has significantly increased in the U. S. over the last decade. Organic rice growers 
lack effective tools to manage sheath blight, caused by Rhizoctonia solani, and narrow brown leaf spot, 
caused by Cercospora janseana, two major diseases affecting organic rice production. This study evaluated 
the efficacy of bacterial biocontrol agents (Bacillus) for control of these diseases and impact on yield. 

An experiment was conducted in a field under organic management at Beaumont, Texas in 2010 and 2011. 
Plots were inoculated with R. solani at panicle differentiation. Narrow brown leaf spot developed from 
natural inoculum. At the boot stage, plots were sprayed with a single application of Serenade Max (Bacillus 
subtilis strain QST713, 14.6% active ingredient), Serenade ASO (B. subtilis strain QST713, 1.34% a.i.), or 
Ballad Plus (B. pumilus strain QST2808, 1.38% a.i.). Untreated plots served as the controls. Severity of 
sheath blight and narrow brown leaf spot was rated near harvest using a scale of 0 to 9, where 0 represents no 
symptoms, and 9 represents severe symptoms. Plots were harvested at maturity using a plot combine, and 
grain yield adjusted to 12% grain moisture. 

Fig. 1. Plots of brassica cover crop in 2012 
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Serenade Max and Serenade ASO were 
effective in reducing sheath blight severity 
over two years (Fig. 1). Serenade Max also 
reduced narrow brown leaf spot but Serenade 
ASO did not. Ballad Plus was ineffective in 
decreasing either disease. Among the three 
biocontrol agents evaluated, only Serenade 
Max consistently increased yield compared to 
the control by more than 15% over 2 years. 
Serenade Max can be used as an effective tool 
to minimize the damage caused by sheath 
blight and narrow brown leaf spot in organic 
rice. Serenade Max is a commercially available 
biopesticide certified for organic production of 
rice and other crops. 

Research conducted by Drs. Xin-Gen Zhou and Anna 
McClung. For more information, please contact Dr. 
Xin-Gen (Shane) Zhou at (409) 752-2741 or 
xzhou@aesrg.tamu.edu. USDA is an equal opportunity 
provider and employer. 

 
POST HARVEST GRAIN MANAGEMENT 

Managing Insect Pests in Multi-Use Landscapes of Bioenergy and Conventional Cropping Systems in 
the Gulf Coast Region 

The U.S. Gulf Coast is dominated by rice, sugarcane and sorghum cropping systems interspersed with 
unimproved pasturelands and fallow farmlands mainly composed of weedy grasses. This system supports an 
assemblage of lepidopteran stem borers of economic importance. The two species with the greatest economic 
impact are the Mexican rice borer (MRB) and the sugarcane borer (SCB) (Lepidoptera: Crambidae). These 
species have a wide host range that facilitates movement among different crop and non-crop hosts. In 
commercial rice fields of Texas, stem borers can cause as much as 50% yield loss, while losses in untreated 
sugarcane can exceed 30%. Producers rely mainly on insecticides to manage both pests in rice. Although 
studies have helped to better time insecticide applications, economic thresholds have not been developed. The 
U.S. Gulf Coast is also among the geographic regions with the highest potential for the production of 
dedicated cellulosic bioenergy crops. However, insect and disease management programs have not been 
developed for bioenergy crops. While there is a general perception that bioenergy crops are “immune” to 
pests and can be produced with minimal inputs, our research shows that this is not the case. Bioenergy crops 
must be protected from pests and managed with long-term perspectives to be grown economically. The 
overall goal of this joint research between Texas A&M AgriLife Research and LSU AgCenter is to build a 
landscape-wide pest management program that will mitigate insect pest and disease pressure and damage to 
bioenergy crops and conventional crops in the U.S. Gulf Coast region. Specific objectives are 

• Determine the relative abundance of key insect pests and diseases via landscape-wide phenological 
surveys and assessment of crop and non-crop host plants in bioenergy and conventional cropping 
systems 

• Determine the life cycle characteristics and severity of key insect pests (MRB, SCB, and potentially 
the sugarcane aphid) and diseases on selected lines of energy canes, high biomass sorghums, and 
associated conventional crops 

• Evaluate the performance of field- and regional-level pest management tactics on energy canes and 
high biomass sorghums 

0 

1 

2 

3 

4 

5 

6 

7 

Untreated 
control  

Serenade Max Serenade ASO Ballad Plus 

Baccillus biocontrol agent 

Sheaht blight (0-9) NBLS (0-9) 
Yield (lb/A x 1,000) 

*	  
*	  

*	  

*	  

Fig. 1. Efficacy of Bacillus biocontrol agents for sheath blight 
and narrow brown leaf spot (NBLS) control and yield increase in 
organic rice over two years (2010 and 2011). A column with * 
indicates a significant difference from the untreated control at P 
= 0.05. 
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• Develop and implement a landscape-wide pest management program that integrates pest and host 
phenology and distribution to mitigate pest pressure and damage to bioenergy and associated 
conventional crops 

The major deliverables of the proposed research include: 
• Greater knowledge of the contribution of key non-crop and crop hosts to MRB and SCB populations 

in multi-use agricultural landscapes 
• Quantification of the population and damage potential of the MRB and SCB in selected cultivars of 

high biomass sorghum and energy cane  
• Identification of the optimal control tactics in mitigating field-scale pest pressure and damage 
• Development of integrated control tactics in mitigating field-scale and area-wide pest pressure and 

damage through systems integration and analysis 
• Delivery of an integrated web-based analysis and forecast system that identifies the optimal strategies 

to manage stem borer pests in multi-use agricultural landscapes 

These deliverables will provide indispensible tools to consultants, producers, extension agents, and 
researchers in developing pest management strategies for the sustainable production of a mosaic of bioenergy 
and conventional crops. The methodology and approaches developed will serve as a model for other 
bioenergy production systems and for other regions beyond the U.S. Gulf Coast. 

Research conducted by Thomas E. Reagan (LSU-AgCenter), Yubin Yang, Lloyd Ted Wilson, M.O. Way, Julien M. Beuzelin (LSU-
AgCenter). Funding is provided by USDA NIFA. For more Information, please contact Dr. Wilson at (409) 752-3045 or lt-
wilson@aesrg.tamu.edu 

Development of an Integrated Biomass Production and Logistics Analysis System for the U.S. Gulf 
Coast 

Biomass productivity is highly dependent on agronomic management and site-specific climate and soil 
conditions, and results from individual locations may not be directly relevant over wide production regions. 
Optimizing biorefinery siting and timely delivery of feedstock requires an approach that integrates bioenergy 
supply chain operations from feedstock production to logistics and conversion, taking into consideration 
field-specific suitability and seasonal yield variability. 

The objectives of our research are: 1) Develop an integrated bioenergy analysis framework incorporating 
major production, logistics, and conversion processes; 2) Identify potential biorefinery sites through field-
scale integration, simulation and analysis; 3) Develop operational plans for feedstock production and logistics 
to provide year-round supply to targeted biorefinery sites. 

The integration framework is comprised of a three-tier architecture of databases, processes, and an interactive 
web interface. Most of the geo-referenced databases (climatic, soil, cropland, production, and road network) 
have been consolidated. Major processes include biomass production, logistics, and economics. Major factors 
in the feedstock production include crop distribution and mix, planting, harvesting, rotation, production 
economics, water, and soil nutrients. The logistics component uses physiologically based crop simulated 
yields of each bioenergy crop field to optimize harvesting, densification, storage, transport and routing 
operations. The conversion uses biomass (by crop and field) to be delivered to schedule the operations of each 
conversion process. 

The implemented system will allow 1) comprehensive analysis of biomass production, logistics, and 
economic viability of different bioenergy production systems; 2) identification and ranking of potential 
biorefinery sites; and 3) recommendations for refinery-scale best biomass production and delivery plans. 

Research conducted by L. T. Wilson, Yubin Yang and Jing Wang. Funding is provided in part by Chevron Technology Venture. For 
more Information, please contact Dr. Wilson at (409) 752-3045 or lt-wilson@aesrg.tamu.edu 
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Evaluating Algal Growth for Potential Use as a Biofuel 

The focus of this study is to determine the feasibility of establishing an algae-based bioenergy industry in 
southeast Texas. Experiments were initiated in 2012 using native strains of multi-cellular algae, with the 

effects of nitrogen fertilizer, CO2, and aeration on 
algal growth evaluated. For 2013, a three-phase 
study will be conducted to evaluate the growth rates 
of several algae species under a range of fertilizer 
inputs.  

The first phase of this study will involve measuring 
growth rates of multiple strains of algae in lined 
circulating ponds containing a nutrient enriched 
media. Strains that exhibit rapid growth will be 
selected for the second phase of the study. 

The second phase will involve growing the strains in 
small unlined field research plots (RIGs). This will 
help determine which strains thrive under ‘paddy 
like’ conditions. 

The strains that 
show optimal 
growth in the 
second phase will 
be used in the 
final research 
phase. This will 
involve growing 
algae in ¼, ½ and 
1-acre flooded 
fields, which will 
allow a 
preliminary 
analysis of the economic viability of using large-scale cultivation of algae for biofuel production. 

This project is being conducted by L. T. Wilson, E. Christensen, J. C. Medley, J. Reeves, and L. Martin with funding in part from 
Sapphire Energy. Special thanks to R. Eason, R. Freeman, and A. Castro for land preparation and wiring of equipment. 
  

Fig. 1. Miniponds used in first phase of algae evaluation. 

Figs. 2 and 3. Round in ground (RIGs) research plots, used to measure growth rates in paddies. 
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