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Nitrogen is an essential plant nutrient that is 
present in high concentrations in Rubisco, a plant 
enzyme that catalyzes carbon fixation during 
photosynthesis. It is taken up from the soil by the 
plant as ammonium (NH

4
+) and nitrate (NO

3
-), and 

from leaf surfaces where nitrate is deposited from 
the atmosphere following thunderstorm activities. 
Most important in relation to crop production is the 
correlation between N concentration and content in 
plants and crop yield. In rice shoots, N concentration 
is around 45 g/kg during tiller initiation and decreases 
to around 6.8 g/kg by crop maturity. This decrease is 
attributed to the dilution by the increasing dry matter 
as the plant grows [3], and general depletion of N in 
the soil as the crop grows and develops. Rice plants 
take up 16 kg/ha N by tiller initiation and about 131 
kg/ha by the flowering stage.

The N that is applied through fertilizers is 
recovered (taken up) by the plant, immobilized by 
the soil, or lost from the field. In rice paddy soils, 
the availability of ammonium around the roots 
is influenced by diffusion, where a concentration 
gradient is formed due the absorption by roots and 
mass flow [15]. Ammonium concentrations and 
diffusion rates are relatively higher in the top 5 cm of 
soil than at the 35- to 40-cm soil depth. Ammonium 
diffusion rates are 0.47 cm/day at the top 5 cm of 
Crowley silt loam soil. Maximum N uptake rates of 9 
to 12 kg/ha/day occur in rice during the 4-day period 
after the application of 100 kg/ha of N at panicle 
initiation [10].

The efficiency of N recovery by rice is highly 
variable. On the average, only 50% of the applied 
nitrogen is used by a rice crop [1], with N losses 
primarily due to denitrification (NO

3
- g N

2
 and 

N
2
O), volatilization (NH

4
+ g NH

3
), leaching and 

runoff, and immobilization (Fig. 1). In flooded soils, 
volatilization is favored by high NH

3
 concentration, 

high pH, and high temperature, while leaching losses 
of NO

3
- are favored by high NO

3
- concentration at the 

time of leaching and high quantity of water passing 
downward through the soil profile [1]. Aulakh and 
Bijay-Singh [1] reported that of the fertilizer N 
applied, about 21 to 31% is taken up or recovered by 
the rice plant [7] in porous soils, which contain 0.5 to 
12% silt and 3 to 10% clay, and have high infiltration 
rates. In contrast, about 51 to 61% is taken up by rice 
in soils that have little permeability and where split 
ammonium N fertilizer application is used [8, 13]. 

Methods to Improve Nitrogen Recovery

Research on improving N uptake and use 
efficiency should aim at finding ways to synchronize 
supply and demand for N in different agroecosystems 
[1]. The following are methods that improve apparent 
N recovery, which is the ratio of N-uptake to fertilizer-
N applied). 

Split N Fertilizer Application

Split application of N is used extensively in the 
southern U.S. rice producing states. Usually, the total 
amount of N applied is split and applied at planting, 
pre-flood, and at panicle differentiation. The amount 
of N applied at preflood should not be limiting so that 
the plant can develop the dry matter needed to utilize 
the N applied at midseason. A single application at 
midseason (from PI to PD) or two-split applications at 
midseason (PI and 10 days after) are equally effective 
with respect to fertilizer N uptake and grain yields, 

Continued on page 6
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Welcome to the October issue of Texas Rice. 
This issue provides two very interesting articles, both 
written by Omar Samonte. The first article provides 
a detailed explanation of how nitrogen is taken up by 
rice or lost to volatilization, percolation, and runoff, 
and how losses can be minimized by shanking the 
nitrogen into the soil as bands, and by using urease 
and nitrification inhibitors. While both of the methods 
have considerable potential, the extra cost required 
to use them poses challenges to their commercial 
adoption. The second article describes acid soils and 
how flooding to produce rice can eliminate the acidity 
and toxicity that causes high levels of hydrogen 
ions, and alleviate elevated levels of aluminum and 
manganese, and phosphorus deficiency. Interestingly, 
when acid soils are used to produce upland grown 
rice, the soils remain partially toxic to rice. This 
article also discusses how to select for rice varieties 
that tolerate acid soils. 

This issue of Texas Rice has been delayed for a 
couple of reasons, an important one being hurricane 
Ike. Ike as with Rita put the Center on hold until 
the mandatory evacuation was lifted and until the 
electricity was restored. While damage to Southeast 
Texas by Ike was much less severe in total than the 
damage caused by hurricane Rita, some communities 
along the Upper Gulf Coast of Texas experienced 
moderate to total destruction. A number of present 
and past employs were affected. Dr. Tony Marchetti 
(retired USDA/ARS Plant Pathologist) and Cynthia 
Tribble (former receptionist/secretary) lost their entire 
homes on the Bolivar peninsula, while Debbie Olah 
(former receptionist/secretary) in Bridge City and 
Sheri Comer (USDA/ARS bookkeeper) in the Fanett 
area had their homes inundated with several feet of 
water, mud, snakes, and other uninvited wildlife. 

The winds and rain from the hurricane did 

practically no damage to the Beaumont Agriculture 
Center. However, the Center were hammered 
severely by a tornado that spun-off of Ike. While our 
brick buildings withstood the tornado with minimal 
damage, the majority of our metal buildings and 
greenhouses were extensively damaged. I’ve included 
a few images taken by Jim Medley and Jay Cockrell 
(a formal Center employee who is now employed by 
Doguet’s Rice Mill) to provide an indication of the 
extent of the damage. Unfortunately, the pictures do 
not do justice since all of the photographs were taken 
after most of the cleanup had occurred. Fortunately, 
only two Center buildings were totally destroyed, one 
used to store equipment for our red rice research, and 
the other an open wall building used to process grain 
samples. (Fig. 1).

Fig. 1. Site where the grain threshing building stood. 
All that remains of the building is the cement slab, 
a couple of compressors, and a threshing machine 
(since moved). The roof and posts for the open 
out-building were “relocated” by the tornado 
(Photograph by Jim Medley).
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Essential nutrients of most plant species are at 
maximal or near-maximal availability when soils are 
in the pH range of 6 to 7, and decrease both above and 
below this range. In acid soils, many plant species 
grow poorly as these have less tolerance to the high 
concentrations of hydrogen ions (H+), and toxicities 
due to high levels of H+, Al, Fe, and Mn, and low levels 
of P, K, Ca, Mg, and micronutrients. The populations or 
activities of beneficial microorganisms (e.g. rhizobia 
and VA-mycorrhizae) are also adversely affected [6]. 
Hydrogen ion toxicity damages plant roots; the roots 
are short, thickened, fewer, discolored brown or dull 
gray; root membranes are damaged, causing leakage 
of organic substrates and cations and interference 
of ion transport. Aluminum toxicity in soil solution 
is caused by low soil pH (< 5) [8]. The aluminum 
accumulates at the root tips, where root cells divide 
and elongate. Excessive aluminum is toxic to cell 
walls, plasma membranes of younger and outer cells 
of roots, and the root symplasm (cytoplasm in plant 
cells, interconneted by the plasmodesmata), resulting 
in root growth inhibition as the main symptom of 
Al toxicity. Aluminum toxicity also affects plasma 
membrane functions, thereby decreasing the influx 
of calcium, magnesium, and phosphorus. Manganese 
concentration in soil solution increases at low soil 
pH or when redox potential (ability of compounds 
to accept or donate electrons) is low, which occurs 
when soils are flooded [9]. Excessive amounts of 
manganese in the soil solution lead to high manganese 
uptake, and high tissue manganese concentrations 
change metabolic processes (e.g., enzyme activities 
and organic compounds), which cause toxicity 
symptoms, such as chlorosis (photo-oxidation of 
chlorophyll) or necrosis (accumulation of oxidized 
phenolic compounds, e.g., anthocyanin). 

The application of lime often alleviates low pH 
and the problems caused by low pH. Lime increases 

pH by reducing the hydrogen ion concentration, 
that is, calcium ions from lime (CaCO

3
) replace the 

hydrogen ions, which react with the bicarbonates 
produced from the reaction of carbonate and water, 
to form water and carbon dioxide [11].

Lowland Rice and Acid Soils

One of the factors that affect the pH of acid soils 
is whether the soil is in an aerobic or anaerobic state. 
When an aerobic acid soil is submerged or flooded, 
its pH decreases during the first few days, because the 
accumulated carbon dioxide produced by respiration 
of aerobic bacteria decreases the pH even of acid 
soils, and then increases, due to soil reduction, to a 
stable value of about 6.7 to 7.2 a few weeks later [14]. 
The latter is due to the reduction of Fe+3, Mn+4, SO

4
-

2, CO
2
, N

2
, and other reduction reactions that utilize 

H+. Thus, the overall effect of flooding is an increase 
in the pH of acids soils (with the exception of acid 
soils that have low concentrations of iron) to around 
pH 7. In contrast, draining paddy soils and exposing 
it to air reverses the pH changes caused by flooding 
[14]. As a comparison, acid soils that are flooded or 
treated with lime would have similar soil pHs, near 
neutrality, at about 10 weeks after treatment [12]. 

In acid soils where excess water-soluble 
aluminum and iron are the toxic elements to rice 
plants, phosphates are fixated with iron, aluminum, 
and their hydrous oxides rendering phosphorus less 
available and deficient. However, as pH increases, 
the iron and aluminum phosphates release phosphate. 
Hence, the increase in pH of acid soils is a benefit of 
flooding rice because it eliminates aluminum toxicity, 
minimizes iron toxicity, and increases the availability 
of phosphorus [14]. 

The beneficial effect of flooding on pH and rice 

Rice and Acid Soils
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is manifested in Vietnam’s Mekong Delta, which 
produces half of its rice [1]. The Mekong Delta 
is about 9,760,662 acres and about half of it is 
susceptible to acid soil problems. However, as long 
as the soils are inundated or flooded, oxidation of 
pyrite (iron sulphide) and other sulfidic or sulfuric 
compounds that leads to acidification does not take 
place. Furthermore, flooding has the effect of flushing 
acid soils and depositing fertile sediment into the 
floodplains.

Upland Rice and Acid Soils

Unlike lowland rice, upland rice does not 
experience the beneficial effect of flooding (increase 
in pH of acid soils). The effect of soil pH on grain 
yield estimated from 48 cultivars grown upland in an 
Oxisol of central Brazil is shown on Fig. 1 [5]. In 
this figure, the adverse effects of low pH on grain 
yield are already masked or confounded by the other 
nutritional problems caused by low pH (e.g. aluminum 
or manganese toxicity, or phosphorus deficiency). 
Tactics to manage these soil stresses include adding 
lime to raise pH to a suitable level, flooding to leach 
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and flush the sulfuric compounds after drying of acid 
soils, or selecting rice cultivars that are tolerant to 
acid soils or the toxicities or nutrient stresses brought 
about by acid soils. 

Phosphorus Deficiency

Phosphorus deficiency is one of the most important 
yield limiting factors in acid soils. Its low availability 
in acids soils is aggravated by high concentrations of 
iron and aluminum. Since shoot weight (which varies 
from 0.304 to 0.444 g dry matter/plant at harvest 
among upland rice genotypes) and phosphorus 
uptake in shoot (which vary from 0.186 to 0.276 
mg P/plant at harvest) are plant traits that are most 
sensitive to phosphorus deficiency, these two traits 
may be the most suitable for screening rice genotypes 
for phosphorus use efficiency (which vary from 193 
to 240 mg dry matter/mg P absorbed) [2]. Genotypes 
that produce heavier shoot mass under phosphorus 
stress and exhibit high phosphorus use efficiency 
would be the most desirable for growing upland rice 
in acid soils [2]. Another approach to selecting for rice 
genotypes that tolerate phosphorus deficiency would 

be the use of marker-assisted selection in 
identifying the rice genotypes that have the 
marker linked to Pup1 (phosphorus uptake 
1), which increases phosphorus uptake of 
rice in phosphorus-deficient soil, which 
occur in acid soil [16].

Aluminum Toxicity

There are reports that some rice 
varieties are aluminum tolerant [3], and 
there are reports that rice can be screened 
for tolerance and susceptibility to aluminum 
toxicity [7]. Aluminum toxicity symptoms 
observed in rice plants grown in acid soils 
include yellow-green leaves and short 
stature. Aluminum tolerant varieties have 
higher levels of phosphorus and calcium 
and lower levels of aluminum in their shoots 
(aluminum tends to accumulate mainly in or 
on the roots) than do aluminum susceptible 
varieties [7]. Plants that tolerate high 
levels of aluminum both reduce the rate of 

Continued on next page

Fig. 1. Averaged from 48 cultivars, the effect of soil pH on the 
grain yield of upland rice grown in an Oxisol of central Brazil. 
Y = -393.47 + 165.02X – 13.795X2, where Y is relative grain 
yield, and X is soil pH, estimated from Fageria et al. [4].



movement of aluminum entering the symplasm and 
reaching sensitive metabolic sites, and detoxify and 
immobilize the aluminum so its presence can be 
tolerated [15].

An effective index for screening rice genotypes 
for aluminum tolerance in nutrient solution cultures is 
the relative root length index, which is the ratio of the 
root length grown at high aluminum concentrations 
(30 ppm) and low concentrations (3 ppm). Relative 
root length indices range from 0.25 for aluminum 
susceptible rice genotypes to 0.63 for tolerant 
genotypes [7]. In addition, tolerant genotypes have 
larger leaf area, lower aluminum concentration in their 
leaves, and higher leaf photosynthesis than intolerant 
genotypes, when grown in acid soil conditions [10]. 

Problems brought about by soil acidity are less 
serious for lowland rice (which is the major rice 
culture grown in the United States) due to the increase 
in pH caused by flood irrigation, unlike in the aerobic 
upland rice that is grown in about 28.3 million acres 
in Asia, 14.2 million acres in Latin America, and 4.7 
million acres in Africa [13]. For upland rice areas 
where the soils are Oxisols and Ultisols (typical acid 
soils), there is the need to manage the toxicities and 
nutritional stresses due to soil acidity that reduce 
grain yield. 

For more information, please consult the following 
references:

[1] Cao, H.V. 1998. The Mekong River Basin 
Development Plan (BDP): Perspectives of the 
Mekong Delta in the basin-wide context. Online 
at http://www.mekongriver.org/hobdproj.htm 
(Accessed Nov. 18, 2008).

[2] Fageria, N.K, and V.C. Baligar. 1997. Upland 
rice genotypes evaluation for phosphorus use 
efficiency. J. Plant Nutr. 20: 499-509.

[3] Fageria, N.K., and A.B. Santos. 1998. Rice and 
common bean growth and nutrient concentration 
as influenced by aluminum on an acid lowland 
soil. J. Plant Nutr. 21: 903-912. 

[4] Fageria, N.K., V.C. Baligar, and D.G. Edwards. 
1990. Soil-plant nutrient relationships at low pH 
stress. In Baligar, V.C., and R.R. Duncan (eds.). 
Crops as Enhancers of Nutrient Use. p. 478-507.
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[5] Foy, C.D. 1992. Soil chemical factors limiting 
plant root growth. Advances in Soil Science 19: 
97–133.

[6] Howeler, R.H. 1991. Identifying plants adaptable 
to low pH conditions. In Wright, R.J., V.C. Baligar, 
and R.P. Murrmann (eds.). Plant-soil interactions 
at low pH. p. 885-904.

[7] Howeler, R.H., and L.F. Cadavid. 1976. Screening 
of rice cultivars for tolerance to Al-toxicity 
in nutrient solutions as compared with a field 
screening method. Agron. J. 68: 551-555. 

[8] IRRI. 2002. Aluminum toxicity. Online at http://
www.knowledgebank.irri.org/riceDoctor/Fact_
Sheets/DeficienciesToxicities/Aluminum.htm 
(Accessed Nov. 24, 2008).

[9] IRRI. 2003. Manganese deficiency. Online at 
http://www.knowledgebank.irri.org/riceDoctor/
Fact_Sheets/DeficienciesToxicities/Manganese_
Deficiency.htm (Accessed Nov. 24, 2008).

[10] Kang, D., and R. Ishii. 2003. Studies on acid 
soil tolerance of rice plants (Oryza sativa L.). I. 
Morphological and physiological characteristics 
of acid soil tolerant varieties of rice plants. Jpn. J. 
Crop Sci. 72: 171-176.

[11] Mitchell, C.C. 2000. Soil acidity and liming 
(overview). Online at http://hubcap.clemson.edu/
~blpprt/acidity2_review.html (Accessed Nov. 24, 
2008).

[12] Morales, L.A., S. Vazquez, and A. Paz-Gonzales. 
2002. Nutrient status on an acid soil as affected 
by lime amendments after flooding. Commun. 
Soil Sci. Plan. 33: 3007-3014. 

[13] Okada, K., and M. Wissuwa. 2005. Soil acidity 
related problems in upland rice in the tropics. p. 
454-456. In Toriyama, K., K.L. Heong, and B. 
Hardy (eds.). Rice is life: Scientific perspectives 
for the 21st century. Online http://www.irri.org/
publications/wrrc/wrrcPDF/session15-05.pdf 
(accessed November 20, 2008).

[14] Ponnamperuma, F.N. 1972. The chemistry of 
submerged soils. Adv. Agron. 24: 29-96. 
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[15] Taylor, G.J. 1988. The physiology of aluminum 
tolerance in higher plants. Commun. Soil Sci. 
Plan. 19: 1179-1194. 

[16] Wissuwa, M., J. Wegner, H. Ae, and M. Yano. 
2002. Substitution mapping of Pup1: a major 
QTL increasing phosphorus uptake of rice from 
a phosphorus-deficient soil. Theor. Appl. Genet. 
105: 890-897. *

* Article by Dr. Stanley Omar PB. Samonte, Texas 
AgriLife Research and Extension Center, Texas A&M 
University System, Beaumont, TX.

for Arkansas growing conditions [16]. However, 
these results may not apply in regions having longer 
growing seasons, such as occurs closer to the gulf 
coast.

Banding and Point-Placement Application

Deep placement of N fertilizer decreases the 
potential for denitrification by decreasing the 

 Nitrogen Recovery continued ...

conversion of ammonium to nitrate [8]. Placement 
of N fertilizer 10 to 12 cm deep reduces NH

3
 

volatilization to less than 1% of the total N applied 
[9]. Recovery of applied N is higher when N is 
applied as banded urea prills (smaller in size than 
urea granules) (46% N recovery), as compared to 
broadcasting (37% recovery) [6]. Plant N recovery 
with point-placed urea supergranules is even higher 
at 49%. The increased plant nitrogen recovery with 
banding is associated with reduced immobilization 
of N in the soil, rather than reduced losses. The 
advantage of banding and point-placement is 
that there is reduced ammonia volatilization due 
to much lower concentrations of ammoniacal 
nitrogen in floodwater. Another possible advantage 
of placing fertilizer below the soil surface is its 
greater distance from the oxidized zone near the 
soil surface. Flooding decreases soil aeration and 

thereby reduces 
n i t r i f i c a t i on 
(NH

4
+ g NO

2
- 

g NO
3
-), and 

consequently 
denitrification. 
T h e r e f o r e , 
deep placement 
of fertilizer 
in flooded 
soil is an  
effective way 
to minimize 
N losses in 
rice culture. 
However, there 
are practical 
disadvantages 
associated with 
the banding 
m e t h o d ; 
this type of 
a p p l i c a t i o n 
requires more 

time and fuel [6]. 

Deep Placement and Urease and Nitrification 
Inhibitors

Urea application management practices, such 
as deep placement and adding nitrification and 

Fig. 1. Nitrogen cycle in an irrigated rice culture system [13].
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urease (an enzyme that catalyzes urea into ammonia 
and carbon dioxide) inhibitors reduce N losses. When 
urea is applied at the surface, the percentages of N 
derived from fertilizers (NDFF) and N derived from 
the soil (NDFS) are 20 and 80%, respectively. NDFF 
and NDFS are 31 and 69%, respectively, when urea 
is applied 8 cm below surface, and 42 and 58%, 
respectively, when urea is applied with an inhibitor 
at 8 cm below surface [14]. Urease inhibitors N-(n-
butyle) thiosphosphoric triamide and hydroquinone 
are more effective in increasing NDFF than the 
nitrification inhibitor dicyandiamide, and adding both 
inhibitors in combination with urea results in even 
higher effectiveness in increasing NDFF [14]. Plant 
recovery of urea treated with nitrification inhibitors 
dicyandiamide or phenylphosphorodiamidate is not 
higher than that obtained from banded urea prills [6]. 
Apparent, N recovery is higher when N is applied 
as urea and coated calcium carbide (a nitrification 
inhibitor) (34.3%) than as sole urea (29.9%) [2]. 

Slow-Release Fertilizers

Slow-release fertilizers can help to alleviate 
fertilizer N loss, and have the advantage of providing 
a continuous supply of nitrogen. Nitrogen uptake and 
N recovery in rice grain in fields where polyolefin 
coated urea (POCU, a slow release fertilizer) is 
applied are higher than those in urea-treated fields. 
Nitrogen recovery in rice grain is 40% for POCU-
treated and 32% for urea-treated rice when the soil 
is submerged throughout season), and 40% and 20%, 
respectively, in fields receiving excessive amounts of 
water that cause leaching and runoff [5]. Although 
grain yields are similar between POCU- and urea-
treated plants under good water management, grain 
yields are significantly higher in POCU-treated plants 
(360 g/m2) than urea-treated plants (288 g/m2) under 
poor water management. 

High N Recovery Genotypes

There is significant variation among rice genotypes 
for apparent N recovery (which range from 11 to 
35%) [11], plant N content (which range from 3.5 
to 8.4 g/m2) [12], and nitrogen utilization efficiency 
(NUE, which ranges from 25.3 to 63.9 kg grain/kg 
N absorbed) [12]. Since nitrogen uptake is: highly 

correlated (r = 0.92) with grain yield [4], while N 
content and NUE both have significant positive 
direct effects on grain yield [12], these traits may be 
useful as additional selection indices in a breeding 
program for grain yield. Rice genotypes that can 
take up relatively higher amounts of N from the soil 
and use the N efficiently in producing high grain 
would be desirable. 

Improving N recovery is an important task 
in lowland rice culture production and research. 
Although several methods outlined increase N 
recovery, there is still the need to further improve N 
recovery because N loss is still very high. 

For more information, please consult the 
following references:

[1] Aulukh, M.S., and Bijay-Singh. 1997. Nitrogen 
losses and fertilizer N use efficiency in irrigated 
porous soils. Nutr. Cycl. Agroecosys. 47: 197-
212.

[2] Bandyopadhyay, K.K., and M.C. Sarkar. 2005. 
Nitrogen use efficiency, 15N balance, and 
nitrogen losses in flooded rice in an inceptisol. 
Commun. Soil Sci. Plan. 36: 1661-1679.

[3] Fageria, N.K. 2004. Dry matter yield and 
nutrient uptake by lowland rice at different 
growth stages. J. Plant Nutr. 27: 947-958.

[4] Fageria, N.K., and M.P.B. Filho. 2001. Nitrogen 
use efficiency in lowland rice genotypes. 
Commun. Soil Sci. Plant Anal. 32: 2079-2089.

[5] Fashola, O.O, K. Hayashi, and T. Wakatsuki. 
2002. Effect of water management and 
polyolefin-coated urea on growth and nitrogen 
uptake of indica rice. J. Plant Nutr. 25: 2173-
2190.

[6] Humphreys, E., P.M. Chalk, W.A. Muirhead, 
and R.J.G. White. 1992. Nitrogen fertilization 
of dry-seeded rice in south-east Australia. Fert. 
Res. 31: 221-234.

[7] Katyal, J.C., Bijay-Singh, P.L.G. Vlek, and E.T. 
Craswell. 1985. Fate and efficiency of nitrogen 
fertilizers applied to wetland rice. India Fert. 

Continued on next page
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Res. 6: 279-290.

[8] Mikkelsen, D.S., G.R. Jayaweera, and D.E. 
Rolston. 1995. Nitrogen fertilization practices in 
lowland rice culture. In Bacon, P.E. (ed.). Nitrogen 
Fertilization in the Environment. p. 171-223. 

[9] Mikkelson, D.S., S.K. De Datta, and W.N. 
Obcemea. 1978. Ammonia volatilization losses 
from flooded rice soils Soil Sci. Soc. Am. J. 
42:725-728.

[10] Peng, S., and K.G. Cassman. 1998. Upper 
threshholds of nitrogen uptake rates and associated 
nitrogen fertilizer efficiencies in irrigated rice. 
Agron. J. 90:178-185.

[11] Saleque, M.A., U.A. Naher, N.N. Choudhury, 
and A.T.M.S. Hossain. 2004. Variety-specific 
nitrogen fertilizer recommendation for lowland 
rice. Commun. Soil Sci. Plan. 35: 1891-1903.

[12] Samonte, S.O.PB., L.T. Wilson, J.C. Medley, 
S.R.M. Pinson, A.M. McClung, and J.S. 
Lales. 2006. Nitrogen utilization efficiency: 
Relationships with grain yield, grain protein, and 
yield-related traits in rice. Agron. J. 98: 168-176. 

[13] Samonte, S.O.PB., and L. Tarpley. 2008. Nitrogen 
and rice, and its research at Texas AgriLife. Texas 
Rice 8(3): 1, 4-9.

[14] Soliman, S.M., and M.A.S.A. Monem. 1996. 
Effect of method of N-application and modified 
urea on N-15 recovery by rice. Fert. Res. 43: 143-
148.

[15] Teo, Y.H., C.A. Beyrouty, R.J. Norman, and 
E.E. Gbur. 1994. Nutrient supplying capacity of a 
paddy rice soil. J. Plant Nutr. 17: 1983-2000.

[16] Wilson, C.E. Jr., P.K. Bollich, and R.J. Norman. 
1998. Nitrogen application timing effects on 
nitrogen efficiency of dry-seeded rice. Soil Sci. 
Soc. Am. J. 62: 959-964. *

* Article by Dr. Stanley Omar PB. Samonte, Texas 
AgriLife Research and Extension Center, Texas A&M 
University System, Beaumont, TX.

 From the Editor continued ... Nitrogen Recovery continued ...

Although hurricane Ike hit Texas almost three 
months ago, it has taken time to wade through state 
regulations, find local contractors who are not tied 
up with bigger jobs in Galveston or Houston, hire 
contractors who have the correct type and amount of 
insurance, develop contracts that are agreeable to all, 
find building supplies to restore roots, walls, insulation, 
and drywall, and kick off the work to begin the 
reconstruction. The first building that will be repaired 
will be the machine shop (Fig. 2A-B), followed by 

Fig 2A-B. Exterior of the machine shop showing 
some of the damage to the large rolling doors and 
an interior shot showing damage to the ceiling 
and roof (post insulation cleanup) (Photographs 
by Jim Medley).



the entomology/plant breeding out-building (Fig. 
3A-C), the greenhouses, then followed by several of 
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the equipment storage buildings. The other buildings 
will hopefully be in cue for repair soon after. Special 

thanks to 
Texas A&M 
U n i v e r s i t y 
S y s t e m , 
A g r i L i f e 
Research for 
p r o v i d i n g 
funding to 
begin the 
repairs.

W h i l e 
s t r u c t u r a l 
damage to 
many of the 
buildings at 
the Center was 
extensive, the 
damage could 
have been 
much worse. 
F o r t u n a t e l y, 
most of our 
buildings   can 
be repaired. 
M o r e 
impor t an t l y, 
we were very 
fortunate that 
no one at the 
Center was 
hurt. Even 
disasters can 
have silver 
linings. The 
Center received 
a tremendous 
o u t - p o u r i n g 
of well wishes 
and offers of 
help. I would 
p a r t i c u l a r l y 
like to extend 
gratitude to 

Fig. 3A-C. A) Front east corner of the Entomology/Plant Breeding building, B) Back 
east corner of the building showing loss of the roof, and C) Interior of the front west 
laboratory showing the blown out ceiling (Photograph 3A, B by Jim Medley, 3C by 
Jay Cockrell).

Continued on next page

Fig. 4 A-B. A) Large machinery equipment shed showing damage to the roof and support 
struts, and B) One of the debris piles (Photograph 4A by Jim Medley, 4B by Jay 
Cockrell).
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As of December 5, 2008, 89% of the ratoon crop 
had been harvested. In previous years (2005 to 2007), 
at least 98% of the rice ratoon crop had been harvested 
by that time. The weekly development of the rice 
crop across Texas for 2008 and the previous years is 
available at http://beaumont.tamu.edu/CropSurvey/
CropSurveyReport.aspx.

Rice Crop Update

Sincerely,

L.T. Wilson
Professor and Center Director
Jack B. Wendt Endowed Chair in 

Rice Research

our AgriLife Research, Texas Rice Improvement 
Association, and USDA Agricultural Research 
Service employees at the Center, and to the USDA and 
AgriLife Research teams who traveled to the Center 
from College Station and elsewhere to pitch in during 
the cleanup process. In one day alone, a team of 10 
people from College Station collected ca. 80 fifty 
gallon trash bags of insulation from just one of our 
buildings. Because much of the insulation was blown 
up to a hundred or more yards from the damaged 
building, the work of these volunteers was that 
much more impressive. In addition to the insulation 
debris, metal walls and metal roofing material were 
blown hundreds of yards. Figure 4A show one of 
our equipment storage sheds with part of its roof and 
support struts damaged, while Fig. 4B shows one of 
our piles of metal debris that people collected from 
around the Center and piled up for disposal. It is 
amazing how much of a mess metal siding and roofing, 
and fiberglass insulation can make. Hopefully by late 
January, the Center will be up to full speed with little 
remaining indications of hurricane Ike’s visit.

Please keep sending us your suggestions.

 From the Editor ...


