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Beaumont Center Website Access
What is Accessed and Who Accesses Web Information?
In

our June 2004 issue of Texas Rice (http://
beaumont.tamu.edu/eLibrary/Newsletter/2004_
June_Newsletter.pdf), we provided an overview
of the Center’s website, which at that time had
been online for a bit over a year. In our July issue
that
year
(http://beaumont.tamu.edu/eLibrary/
Newsletter/2004_July_Newsletter.pdf), we provided
a summary of the information our users accessed and
the countries of the world the users were from. In this
issue, we discuss current access patterns and some

of the similarities and differences between what was
available and accessed by users now and five years
ago.
Web Statistics. The Beaumont Center website
has been online since March 10, 2003. Access to the
site has continued to increase at a high rate. The web
statistics summarized in Table 1 have increased from
20% to 56% per year from 2003 to 2008. The total
hits, which are a measure of the number of pages
Continued on page 

Table 1. Increase in the access of the Beaumont Center website from 2003 to 2008.

Category

Hits
Total Visits
Unique
Visitors
Files
Downloaded
Bytes of
Downloaded
files (billion)
Cumulative
Hours of
Website
Access*

2003
(Prorated)
613,736
71,995
12,473

2008
(Prorated)
7/1/08

Est.
Annual
Growth
Rate

1,417,879 1,968,160 2,379,013 2,432,349 3,234,723
149,731 218,545 299,232 361,910 380,205
25,244
33,629
41,046
43,519
56,095

39.4%
39.5%
35.1%

Est.
Growth
Rate
Since
Initiation
527%
528%
450%

2004

2005

2006

2007

61,847

94,336

128,771

156,886

164,631

155,468

20.2%

251%

11.6

22.0

37.0

48.5

68.7

106.4

55.8%

917%

3,748

45,521

113,289

98,144

18,285

27,512

49.0%

734%

* Web server updated in the latter part of 2006 and provided with more memory.

From
the
Editor ...

development of rice varieties that tolerate salt levels
that would severely stunt or kill most varieties.
As the cover story discusses, the Internet is
a major form of research outreach. The Center’s
website came online on March 10, 2003. Prior to that
date, the Center did not have a web presence. Our
first article on the topic of the Center’s website was
written in 2004. During its first full year of operation,
12,500 people accessed the website. Not surprising,
the Internet has become an even greater component of
how our Center disseminates scientific information,
with a 39% annual rate of increase. Putting this in
perspective, 56,000 people are accessing the site
each year, which represents a 450% increase over a
five years period. While issues of Texas Rice and the
Texas Rice Production Guidelines remain the most
accessed items, downloading of data from our Center’s
climatic databases is increasing at a phenomenal rate.
This year alone, the downloading of climatic data has
increasing at a 318% annual rate. Although providing
climatic information to other scientists is an important
aspect of what we do though our research outreach
activities, our ultimate goal for this part of our
program is the web-based delivery of a crop and pest
management decision tools that growers, students,
scientists, and policy makers can use to improve
their management of rice, and potentially other
crops. To date, our Center has produced a number of
web accessible Internet applications, with the Rice
Development Advisory (RiceDevA), the Rice PostHarvest Grain Management Program, and the Rice
Water Conservation Analyzer (RiceWCA) leading
the list. Each of these programs is structured to
directly access our climatic database, with RiceWCA
also accessing our soils database. The decision aids
provide forecasts of crop growth and development,
post-harvest insect population development, and
both field- and watershed-level water management. A

Internet Outreach
and a Brief History
of the Internet
Welcome to the July issue of Texas Rice. I would
like to thank all who were able to attend the Eagle
Lake and Beaumont Field Days. Turnout during the
events was strong, with a combined total of over 500
people in attendance. Our scientists did a very good
job of presenting their research, and the presentations
by our keynote speakers were well received. I would
like to think all of our sponsors, the Colorado County
Rice Committee, our County agents, the faculty
and staff at Beaumont and Eagle Lake, and our
speakers for helping to make both events a success.
The Beaumont Field Day was dedicated to Henry
Schmidt who worked at our Eagle Lake Station for
13 years. Henry passed away the day prior to the
Beaumont Field Day, following a massive heart
attack, which occurred while setting up trailers for
the field day field tour. Henry is survived by his wife,
Kathy Frayard, and son, Jared Schmidt. Henry will
be greatly missed.
The cover story for this issue of Texas Rice provides
an overview of features that are being accessed by
users who visit the Center’s web site. The article also
discusses current use trends compared to five years
ago, and provides an overview of those areas of the
world that access the web site. I think you will be
amazed by how broadly the site is accessed.
This issue of Texas Rice also contains an article
on the Centers Soils database. Yubin Yang and
his co-authors describe how the database is used
in running a number of the Center’s web-based
agricultural management decision aids. From rice
crop development forecasting to on-farm water
conservation management, soils data are a very
important resource. Omar Samonte provides a very
interesting article on salt contamination and discusses
how the impact of salt changes as the rice crop grows
and develops, and how research efforts has lead to the
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Rice and Salinity
Salinity is known to be detrimental to the growth,

Symptoms of salinity stress include white tips of
affected leaves, chlorotic patches on some leaves,
plant stunting, reduced tillering, patchy field growth,
and in severe cases, plant death [8]. Some of the
effects of salinity on rice are described below:

development and yield of rice. Unfortunately, its
importance in rice growing areas near the Gulf Coast
has abruptly increased because of the storm surge
brought about by hurricane Rita in 2005. During that
hurricane, salt water was pushed as much as 50 miles
inland onto the rice and sugarcane fields of southwest
Louisiana. Although the floodwaters receded after
a few days in most places, there were places where
floodwater was trapped by levees and persisted for
several months, allowing for sufficient time for much
of the floodwater to evaporate and deposit its salt in
the fields [1].
Salinity concentration is expressed as decisiemens
per meter (dS m-1) and is measured as the electrical
conductivity of a soil (ECe). Rice has a salinity
threshold of 4 dS m-1, above which yield loss occurs
[2]. Plant cells have the ability to compartmentalize
salt ions, Na+ and Cl–, in vacuoles when they reach
damaging levels (salt stress). When salt ions are
sequestered in vacuoles, K+ and organic solutes (most
commonly glycinebetaine and proline) accumulate in
the cytoplasm and organelles to balance the osmotic
pressure of the ions in the vacuole [3]. The amount
of accumulation varies from one plant species to
another. Rice, which is a moderately salt-sensitive
crop species, is relatively ineffective in controlling the
influx of Na+ and Cl– ions to the shoot [4], and is not
able to accumulate glycinebetaine [5]. Although rice
shows its highest tolerance to salinity at germination
and maturation, salt stress in all developmental stages
of rice can contribute to yield losses [6].

Root Development. A common effect of salinity
on the root system of seedlings of sensitive
cultivars is a decrease in root length. There is
also a decrease in the number of adventitious and
lateral roots in the salt-stressed seedlings, and the
magnitude of this effect is directly related to the
concentration of salinity. Furthermore, the lateral
roots are thicker, more densely arranged and more
irregularly spaced than those of seedlings that are
not exposed to salt stress [9].
Leaf Development. Salt-stressed leaves are
shorter and take longer to mature. The higher
the salt concentration, the greater the impact.
For example, normally the second leaves of rice
seedlings mature in about 8 days and are about
2.4 inches long, while salt-stress leaves mature in
10 to 11 days and are 20% to 60% shorter. [9].
Chlorophyll Content. Leaf chlorophyll content
is 30% lower in salt-stressed seedlings. The
lower chlorophyll content is observable as small
chlorotic spots that cause leaf folding when the
seedlings are 3.1 to 4.7 inches long [9].
Root and Leaf Anatomy. Salt-stressed seedlings
have smaller central ridge, central and lateral
vascular bundles, and xylem element vessels [9].
Grain Weight and Yield. Grain yield decreases
as salinity concentration increases. No yield
reduction occurs at ECe < 2 dS m-1, about 10 to
15% yield reduction occurs at ECe > 4 dS m-1,
about 20 to 50% at ECe > 6 dS m-1, and > 50%

Salinity Effects on Rice
The effect of salinity on rice depends on the kind
and level of salinity, duration of exposure, cultivar,
crop growth stage, water regime, soil physical
properties, temperature, and solar radiation [7].

Continued on the next page
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Rice and Salinity continued ...
at ECe > 10 dS m-1 in susceptible cultivars [8].
Relative yield as affected by salinity can be
estimated from the following equation (also see
Fig. 1):
Rice yield (%) = 100 – (12 x (ECe – 3)) [8].
Cultivars of rice have been developed that suffer
less yield loss at elevated levels of salt. Grain
yield is reduced by 27%, 46% and 50% at an ECe
of 8 dS m-1 in tolerant, semi-tolerant and sensitive
tolerance rice cultivars, respectively. Across three
tolerance cultivars, grain weight was reduced by
about 9.4% [10].

Fig. 1. The impace of salinity on rice grain yield [8].
reducing standing water depth is practiced [16].
Furthermore, leaching and surface flushes of excess
salts in combination with irrigation and drainage
systems are useful. Studies have shown that closing
levees before a heavy rain and opening the levees
after two weeks may be a practical means of reducing
salts [1]. Furthermore, increasing the amount of salt
dissolved in floodwater before discharge can be done
by mechanically mixing the soil after flooding with
about 5 inches of rain and then retaining the floodwater
for 3 to 5 days. In the case of the salt-stress problems
caused by the hurricane Rita’s surge in Louisiana, the
salinity status of affected areas was determined by
analyzing soil samples at LSU AgCenter’s Soil and
Plant Testing laboratory on the LSU campus in Baton
Rouge. They estimated the sodium absorption ratio
(SAR), an indicator of the impact of sodium on the
soil, and found a few fields with SAR values greater
than 25, which was greater than the ideal SAR value
of 4 [1].
Calcium phosphate (CP) and calcium sulfate (CS),
when added to saline soil to produce a 1:5 Na:Ca ratio
based on the content of Na and Ca in the soils, reduce
the detrimental effects of salinity stress on dry matter
yield. Furthermore, CP and CS increase N, P, K, and
Ca, and decrease Na and Mg concentrations when
compared to control plants grown on saline soils
[17]. The increase in P concentration is a response
to P supplied as CP to soils, while the increase in K
concentration is probably due to interchange from
cation exchange sites with added Ca leading to

Mechanisms of Tolerance
Some of the salt-tolerance mechanisms in rice
are discussed below. Potentially, these traits can be
selected for and pyramided into cultivars.
Compartmentation. Plasma membrane permeability
to Na+ in the salt-tolerant cultivar Pokkali is
significantly lower than in the salt-sensitive cultivar
Jaya. The membrane permeability to Na+ in Pokkali
is comparable to that of halophytes (plant species
adapted to highly saline environments) [11].
Growth Rate. Some rice cultivars exhibit a more
rapid rate of growth, which has a diluting effect on
the Na+ concentration in the plant [12].
Leaf Area and Transpiration Rate. Na+ uptake is
reduced by low leaf area [13] and low transpiration
rates [14].
Sodium and Potassium Uptake. Tolerant cultivars
are good Na+ excluders, they absorb high amounts of
K+, and maintain a low Na/K ratio in the shoot [15].
Management Options for Saline Soils
In addition to growing salt-tolerant cultivars
in saline soils, good water quality and good water
management (irrigation and drainage) are necessary
to minimize salinity stress [7]. Higher shoot weight,
seedling survival, grain weight per plant, and panicle
number per plant are produced in shallow standing
water (<4 inches) compared to deep standing water
(>4 inches) across different salt and water depth levels
[16]. However, there is a need to increase irrigation
frequency, precision leveling, and weed control if

Continued on the next page
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Rice and Salinity continued ...
higher K supply in the rhizosphere as well as in the
root apoplasm (cell walls and extracellular spaces)
[17]. The additional Ca from CP and CS corrects
the Na-induced Ca deficiency [18]. The decrease in
shoot Na concentration is due to the inhibition of the
translocation of Na from the roots to shoots by the
application of CP and CS [17]. The decrease in Mg
is presumed due to competition from the increase in
Ca [19].
Rainfall during the wet season in Asia, although not
controllable, helps reduce salinity to levels adequate
for rice cultivation. In flood- and salt-affected areas,
instead of direct-seeding, the early transplanting of
25-day old rice seedlings is one of the management
strategies considered to overcome or escape salinity
[20].

tolerance in higher plants. Science Publ., Enfield,
NH, USA. pp. 111–127.
[7] Neue, H.U., C. Quijano, D. Senadhira, and T. Setter.
1998. Strategies for dealing with micronutrient
disorders and salinity in lowland rice systems.
Field Crops Res. 56: 139–155.
[8] International Rice Research Institute. 2003.
Salinity. In Rice doctor. Online http://www.
knowledgebank.irri.org/RiceDoctor/default.
htm#Fact_Sheets/DeficienciesToxicities/Salinity.
htm.
[9] Bahaji, A., I. Mateu, A. Sanz, and M.J. Cornejo.
2002. Common and distinctive responses of rice
seedlings to saline- and osmotically-generated
stress. Plant Growth Regul. 38: 83–94.

For more information, please consult the following
references:

[10] Rao, P.S., B. Mishra, S.R. Gupta, and A. Rathore.
2008. Reproductive stage tolerance to salinity
and alkalinity stresses in rice genotypes. Plant
Breeding 127: 256–261.

[1] Breitenbeck, G., J. Saichuk, H. Cormier, and S.
Viator. 2007. Salt damage to agricultural fields
in south Louisiana. Louisiana Agriculture.
Summer Issue. Online http://www.lsuagcenter.
com/en/communications/publications/agmag/
Archive/2007/Summer/Salt+Damage+to+Agricu
ltural+Fields+in+South+Louisiana.htm.

[11] Anil, V.S., H. Krishnamurthy, and M.K. Mathew.
2007. Limiting cytosolic Na+ confers salt tolerance
to rice cells in culture: a two-photon microscopy
study of SBFI-loaded cells. Physiol. Plant.129:
607–621.

[2] Maas, E.V., Hoffmann, G.J., 1977. Crop salt
tolerance in current assessment. J. Irrig. Drainage
Div., Am. Soc. Civil Eng. 103: 115–134.

[12] Chaubey, C.N., and D. Senadhira, 1994.
Conventional plant breeding for tolerance to
problem soils. In Yet, A.R., and T.J. Flowers
(ed.). Soil mineral stresses. Approaches to crop
improvement. Monogr. Theor. Appl. Genet., Vol.
21. Springer-Verlag, Berlin.

[3] Lutts S., V. Majerus, and J.M. Kinet. 1999. NaCl
effects on proline metabolism in rice (Oryza
sativa). Physiol. Plant. 105: 450–458.

[13] Akita, S., and G.S. Cabuslay. 1990. Physiological
basis of differential response to salinity in rice
cultivars. Plant Soil 123: 277–294.

[4] Yeo A.R., and T.J. Flowers. 1982. Accumulation
and localization of sodium ions within the shoots
of rice (Oryza sativa) varieties differing in salinity
resistance. Physiol. Plant. 56: 343–348.

[14] Yeo, A.R., and T.J. Flowers. 1984. In Staples,
R.C., and G.H. Toermiessen (ed.). Salinity
tolerance in plants. Wiley, New York, pp. 151–
169.

[5] Rathinasabapathi B., D.A. Gage, D.J. Mackill, and
D. Hanson. 1993. Cultivated and wild rices do not
accumulate glycinebetaine due to deficiencies in
two biosynthetic steps. Crop Sci. 33: 534–538.

[15] Lee, K.S., W.Y. Choi, J.C. Ko, T.S. Kim, and G.B.
Gregorio. 2003. Salinity tolerance of japonica and
indica rice (Oryza sativa L.) at the seedling stage.
Planta 216: 1043–1046.

[6] El-Saidi, M.T. 1997. Salinity and its effect on
growth, yield and some physiological processes
of crop plants. In Jaiwal, P.K., R.P. Singh, and
A. Gulati (ed.). Strategies for improving salt
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rate of change from 2007 to 2008 for the web access
hours, suggests the current rate of access is increasing
50.5% per year. So far this year, an average of 3.14
visitors are accessing the Beaumont server at any
given time. The access will very likely continue to
increase for the next few years, then drop again as we
implement the next generation of web-servers, which
will require even less time to process each access..
Mondays have the largest number of web visits,
with a slight but steady drop through out the week
(Fig. 1). While the greatest access occurs from 9:00
to 10:00 AM Central Time, a large amount of access
occurs during our sleeping hours (Fig. 2). Part of the
high level of access during off-hours is undoubtedly
by people in other time zones. A small part is also
likely by people in other countries; but my guess
is that much of the off-hour access is due to webcrawlers and web-robots that have been programmed
to constantly search the Internet for information.

Rice and Salinity continued ...
[16] Zeng, L. S.M. Lesch, C.M. Grieve. 2003. Rice
growth and yield respond to changes in water
depth and salinity stress. Agricultural Water
Management 59: 67–75.
[17] Shah Alam, S. M. Imamul Huq, S. Kawai, and
A. Islam. 2002. Effects of applying calcium salts
to coastal saline soils on growth and mineral
nutrition of rice varieties. J. Plant Nutr. 25: 561–
576.
[18] Grattan, S.R., and C.M. Grieve. 1999. Salinitymineral nutrient relations in horticultural crops.
Sci. Hortic. 78: 127–157.
[19] Grattan, S.R, and E.B. Maas. 1988. Effect of
salinity on phosphate accumulation and injury in
soybeans. I. Influence of CaCl2/NaCl ratios. Plant
Soil 105: 25–32.

Countries of Origin. In 2003, over 85% of Beaumont
Center web server access was by individuals who

[20] Lopez, M.V., and E.R. Genio. 2004. Elevated
seedbed technique for improved rice production
in flood- and salt-affected areas. Journal of
Sustainable Agriculture 24: 11–31. *

Continued on the next page

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

Beaumont Center continued ...
visited; the total visits, which are a measure of the
number of separate occasions that individuals entered
our website; and the number of unique visitors, all
increased at a 35 to 40% annual rate. While the
number of downloaded files has increased at a 20%
annual rate, the volume of information downloaded
has increased at a 56% annual rate. The cumulative
hours of web access, although showing a 49% annual
rate of increase, is misleading. From 2003 to 2005, the
annual rate of increase was 550%, but with a negative
rate of increase from 2005 to 2006 and again from
2006 to 2007. Taken out of context, these numbers
might suggest that visitors began to spend much
less time per visit starting in late 2006. The actual
explanation is a bit simpler. In late 2006, we moved
the web site to a faster server and we increased the
amount of memory allocated to the server. Using the

Fig. 1 Number of visits to the Beaumont Center
Website during the days of a week.

Fig. 2. Number of visits to the Beaumont Center
Website at different hours of the day.
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Beaumont Center continued ...
live in the U.S., with the remaining
14.7% from 133 other countries.
For the first half of 2008, nearly
89% of the web traffic originated
in the U.S., with the remaining
11.4% originating from 126
countries. Table 2 summarizes the
top 20 countries who accessed the
website during 2003 and the first
half of 2008. Fourteen of the top 20
countries produce rice. In contrast,
four of the top six countries do not
produce rice, but each is strongly
involved
with
international
agriculture commodity trading. If
2007 is any indication, when our
website was accessed from 147
countries (Fig. 3), access could
pass the 150 country mark in
2008. With the exception of parts
of West Africa, Madagascar, a few
mid-east countries, parts of the old
Soviet Union, North Korea, and a
small number of island countries,
the Beaumont Center web site was
accessed by nearly 80% of the
countries of the world in 2007.

Table 2. Country of Origin, Rank, and Percent of Total Accesses to the
AgriLife Research and Extension Center Website by Individuals
from Different Countries in 2003 and 2008.
Current
% of Visits % of Visits Rice Growing
Country
Rank
in 2003*
in 2008**
Country
1
United States
85.32
88.60
Yes
2
Australia
1.06
1.26
Yes
3
Switzerland
0.92
0.58
No
4
Canada
0.78
0.48
No
5
Sweded
0.74
0.47
No
6
United
0.69
0.38
No
Kingdom
7
Singapore
0.61
0.34
Yes
8
China
0.54
0.33
Yes
9
Netherlands
0.44
0.28
No
10
France
0.40
0.27
Yes
11
Germany
0.39
0.22
No
12
India
0.34
0.17
Yes
13
South Africa
0.34
0.12
Yes
14
Japan
0.33
0.12
Yes
15
Iran
0.32
0.12
Yes
16
South Korea
0.32
0.12
Yes
17
Vietnam
0.27
.011
Yes
18
Thailand
0.23
0.11
Yes
19
Uruguay
0.22
0.10
Yes
20
Brazil
0.36
0.09
Yes
Other
5.72
1.54

Most Accessed Directories on the
Beaumont Center Website. Table
3 summarizes the ranking of the
top 25 most visited web directories
* Individuals from 134 Countries visited the Website in 2003
for the first half of 2008, and
** Individuals from 127 Countries visit the Website from January 1 to
the ranking of access of these
June 30, 2008 (147 during 2007)
directories in 2003. The electronic
library (eLibrary), which houses
half of 2008 were also top directories in 2003, these
the Texas Rice Newsletter, the Texas Rice Production being eLibrary, Research, Conference, Personnel,
Guidelines, and the Center’s other publications, and Images. Collectively, these directories provide
topped the list in 2003 (20.4%), 2004 (20.0%), 2005 information about our scientists and their research
(16.8%), 2006 (17.2%), and 2007 (17.4), and ranked programs. The ClimaticData directory showed the
second in 2008 (17.3%). The Rice Contest Study greatest change in visits, increasing from 0.12% in
Guide for Weeds was the single most downloaded item 2003 to 22.13% in 2008, when it ranked 1st in visits
in 2003, with the Texas Rice Production Guidelines and downloads. Downloads from this directory in
the most downloaded item from 2004 to 2008. Texas 2008 are on track to be 318% of what they were in
Rice Newsletter issues have accounted for 9 (2003) to 2007. The ClimaticData directory provides hourly
14 (2007 and 2008) of the top 20 downloads.
Five of the top 6 web directories during the first
Continued on the next page
7

Beaumont Center continued ...
be controlled in storage bins by circulating cooler
outside air into the bins. Because most insects
are exothermic (i.e., their body temperatures are
determined by outside temperatures), circulating
cooler air through the bins slows the rate of
insect development and reproduction, resulting in
slower rates of insect population increase and less
damage to grain.
•

The RTWG2006 directory provides permanent
access to information about the 31st Rice
Technical Working Group Meeting, which was
hosted by the Beaumont Center two years ago.
It is interesting how people continue to access
information about the conference.

•

The CropSurvey directory provides a summary
of Texas rice crop statistics from 1995 to 2008.
The original version of the Crop Survey was
developed by Jim Stansel several years ago and
consisted of a very large number of Excel files.
The first web version of the Texas Rice Crop
Survey was released in 2006. The program has
two parts. The first part is a survey instrument
that collects information on crop planting, varietal
acreage, stage of crop development, and main
and ratoon crop acreage and yield, for each of the
20 rice producing counties in Texas. Currently,
approximately 30 growers, rice millers, and
extension agents provide weekly data via the
Internet or via phone interviews. The second
part of the program allows users to view and
download crop statistics summarized from the
weekly survey. When used in conjunction with
FSA certified acreage estimates, the Crop Survey
provides a valuable tool for assessing varietal
trends, crop develop, and yield performance.

•

The SoilData directory provides a summary of
key soil attributes from the NRCS SSURGO
soils database. Included is information on soil
composition (sand, silt, and clay), organic matter,
and pH, each for different soil depths. The soils
data are used by our crop simulation models to
predict water movement, and water and nitrogen
uptake.

Fig. 3. Visits to the Beaumont Center Website One
originated from 147 countries in 2007.
and/or daily temperature, precipitation, wind speed,
and solar radiation data for over 20,000 locations
covering 69 rice producing countries, with records
for some locations going back over 100 years. Our
web robots automatically search the Internet every 2
to 3 days looking for new climatic data. Much of the
climate data were obtained from NOAA, although
the database also obtains climate information from a
number of other sites. Data from the climatic database
is used by RiceDevA to forecast crop development,
RiceSSWeb to predict the impact of bin temperatures
on post-harvest pest populations, by RiceWCA
(Water Conservation Analyzer) as a planning tool
to identify the potential for water savings using
different on-farm water conservation measures, and
by RiceCSP (Cultivar Selection Program) to analyze
the potential growth pattern and yield of different rice
phenotypes. Some who download climatic data are
also probably using the data to compare degree-day
or heat unit accumulation for different years and parts
of the world.
Directories whose access has jumped 10 or more
positions in ranking in 2008, compared with 2003
include ClimaticData (+16), RiceSSWeb (+19),
RTWG2006 (+18), CropSurvey (+16), and SoilData
(+12). The last four of these is briefly described below,
while the ClimaticData directory was discussed in the
previous paragraph.
•

The RiceSSWeb directory provides access to the
Post Harvest Grain Management program, which
is a web based application that provide estimates
of how post-harvest insect pest populations can

Continued on the next page
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Beaumont Center continued ...
Table 3. Beaumont.tamu.edu directories accessed by users. Each arrow indicates
up to a 5 point increase or decrease in access ranking from 2003 to 2008.
Directory
ClimaticData
eLibrary
Research
Conference
Personnel
Images
RiceSSWeb
RTWG2006
Events
CropSurvey
RiceDevA
PhotoGallery
USARice
SoilData
AboutUs
Teaching
FoundationSeed
Outreach
GraduateAssistantship
RiceAdvocate
Forum
eTools
MetricsManager
FieldDay
FarmServices

% of
% of
Change in
Rank
Rank
Visits in
Visits in Rank from
in 2003
in 2008
2003
2008
2003
17
0.12
1
22.13
hhhh
1
20.60
2
17.26
i
4
10.16
3
9.81
h
5
8.68
4
8.49
i
2
14.37
5
8.00
i
3
11.21
6
5.17
i
NA
0.00
7
2.59
hhhh
NA
0.00
8
1.95
hhhh
18
0.12
9
1.84
hh
NA
0.00
10
1.64
hhhh
NA
0.00
11
1.44
h
7
2.85
12
1.07
ii
6
6.70
13
1.05
ii
NA
0.00
14
1.01
hhh
9
1.93
15
0.89
hh
8
1.95
16
0.81
ii
10
1.35
17
0.66
ii
15
0.46
18
0.59
i
NA
0.00
19
0.52
hh
NA
0.00
20
0.50
hh
16
0.44
21
0.33
i
NA
0.00
22
0.36
h
NA
0.00
23
0.27
h
12
1.15
24
0.18
i
14
0.49
25
0.13
iii

Directories whose access has dropped 5 or more
positions in ranking in 2008 compared with 2003 are
PhotoGallery, USARice, Teaching, FoundationSeed,
and FarmServices. With the exception of the
USARice directory, which provides access to the
USARice Daily Newsletter that is produced by the
USARice Federation, and the PhotoGallery directory,
the information provided to users in the other two
directories is fairly limited.

Summary.
The
Beaumont
Center
website continues to
grow at a fast rate. The
following are additions
that we hope to complete
within the next three
years.
• Expand the climatic
database to include
historic and near-real
time data for a large
majority of countries
across the world
• Release a web version
of the Rice Cropping
Systems
Integrator
model
(RiceCSI),
which would allow
users to simulate the
performance of their
rice crop for different
parts of the world
• Release a web version
of a cotton nitrogen and
irrigation management
program
• Release a public access
version of the Rice
Water Conservation
Analyzer (RiceWCA)
A safe bet is that
the Beaumont website
will continue to grow
as new and expanded

information is provided. *
* Article by Lloyd T. (Ted) Wilson, Yubin Yang,
Jenny Wang, Jim Medley, and Brandy Morace; Texas
AgriLife Research and Extension Center, Texas
A&M University System, Beaumont, TX. For more
information on the Beaumont Center website, please
email Ted Wilson at lt-wilson@aesrg.tamu.edu or
Yubin Yang at yyang@aesrg.tamu.edu.
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Integrated Agricultural Information and Management
System (iAIMS): Soil Data
Introduction

develop applications that address different aspects
of cropping systems performance and management.
The focus of iAIMS is the consolidation of data
and its seamless integration with cropping systems
applications. The iAIMS climatic and soil databases
are independent of the overlaying crop systems.
These databases provide a common foundation for
developing diversified applications that require
dynamic access to near real-time data. A number of
applications have been and are being developed that
seamlessly access the foundation class databases. Most
of these applications also provide several interfaces
targeted at different user levels to hide unnecessary
complexity. Collectively these applications address
water conservation, and rice and cotton production
and management problems.

Agriculture in Texas and the U.S. is facing
increasing challenges. Continued urban expansion is
competing with agriculture for land, water, and other
resources. Global competition, combined with trade
inequities, continues to shrink U.S. agriculture profit
margins.
To maintain economic competitiveness and
viability, U.S. agriculture must continue to strive for
increased efficiency with increasingly more expensive
resources. Achieving increased efficiency depends
on our understanding of cropping systems. The
multidisciplinary nature and inherent complexity of
cropping systems pose challenges to both producers
and researchers and require integration of data,
knowledge and skills from different disciplines and
the effective delivery of technologies.
In cooperation with several state and federal
institutions, our team has developed an Integrated
Agricultural Information and Management System
(iAIMS). iAIMS consists of foundation class climatic
and soil databases, which serves as a foundation to

Soil Survey Geographic (SSURGO) Database
The Soil Survey Geographic (SSURGO) Database
is developed and maintained by the USDA Natural
Resource Conservation Service (NRCS 2008). It
contains the most comprehensive and detailed soil
information for the U.S. Much of the county soil
survey data have been converted to digital
shape files that can be used by computer
driven geographic information systems (GIS).
Completion of the SSURGO data digitizing is
expected by 2008 (NRCS 2008). NRCS has
made the county databases and related shape
files available through Soil Data Mart (http://
datagateway.nrcs.usda.gov/) and Geospatial
Data Gateway (http://datagateway.nrcs.
usda.gov/). In order to retrieve the database
information, a Microsoft Access soils database
and the spatial and tabular files specific for
each county must be downloaded to a local
computer and decompressed. Then a data
loading program must be run to associate
these files to the database. The result is a
county-specific database that contains several
hundred megabytes of data and many tables
with complicated relationships (Schmierer et
al., 2007). Data downloading and loading is
Fig. 1. Soil texture in the U.S.A. as shown in the Integrated
Agricultural Information and Management System a very time consuming process if one wants
(iAIMS).Soil Data website.
Continued on next page
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iAIMS continued ...
to get county survey data from all counties in the
U.S. for spatial simulation analysis. Also the spatial
information and soil property information are stored
separately (spatial data in shape file and property data
in tabular table) and can’t be easily accessed from
simulation programs.
Information in the SSURGO database can be
viewed by directly examining the tabular data or using
a GIS program such as ESRI ArcView. Neither is
practical for general users. NRCS provides Soil Data
Viewer (http://soildataviewer.nrcs.usda.gov/) as an
extension to ArcMap that allows a user to create soilbased thematic maps. The application can also be run
independent of ArcMap, but output is then limited to
a tabular report. But even with the Soil Data Viewer,
users still need to go through the data downloading
and loading process for each country survey area and
have the skills to work with GIS-based software.

agriculture. Applications that currently use the
soil database includes Rice Water Conservation
Analyzer (RiceWCA) (Wilson et al 2007), cotton
crop production decision support system (under
development), and bioenergy crop productivity and
facility site selection analyzer (under development).
References:
NRCS (Soil Survey Staff, Natural Resources
Conservation Service, United States Department
of Agriculture). 2008. Soil Survey Geographic
(SSURGO) Database. Online at http://
soildatamart.nrcs.usda.gov (Accessed June 28,
2008).
Schmierer, J.L., K. Lynn-Patterson, J. Langille, and
A.T. O’Geen. 2007. Converting a SSURGO
Soils Database into a Simple Soils Database for
Use in Portable Computer and Web-Based GIS
Applications. Journal of Extension 45(4): August
2007 Article Number 4TOT7. Online at http://
www.joe.org/joe/2007august/tt7p.shtml.

Soil Data Scraping, Soil Map Generation, and
Web-Based Soil Data Viewer
A computer program was developed to fetch
soil data for each county survey area for all U.S.
States from the SSURGO Soil Data Mart web site.
It automatically and periodically checks for updates,
and fetches and updates the data into a customized
geo-referenced soil database that is accessible by
our web application for simulation and analysis. To
shield users from the complexity of soil database,
we have developed a map generation program that
automatically generates soil attribute maps for
different soil properties and at different soil depths
with display scales ranging from National, State,
and County levels. The web-based program can be
accessed at (http://beaumont.tamu.edu/SoilData/).

Wilson, L.T., Y. Yang, P. Lu, J. Wang, J.W. NielsenGammon, N. Smith, and C.J. Fernandez.
2007. Integrated Agricultural Information and
Management System (iAIMS): World Climatic
Data. August 2007. Online at http://beaumont.
tamu.edu/ClimaticData/.
Wilson, L.T., Y. Yang, J. Stansel, J. Wang, P. Lu, and
M. Gallegos. 2007. Rice Water Conservation
Analyzer: Conservation Analysis. Texas A&M
University System, Texas Agricultural Experiment
Station, Agricultural Research and Extension
Center at Beaumont, 2/20/07, 52 pp.

Integration of Soil Data with Cropping System
Tools
As with the climatic database (http://beaumont.
tamu.edu/ClimaticData/), the soil database is
structured to allow dynamics access from cropping
systems applications. Both the soil database and
climatic database forms the backbone of our
cropping systems applications and will play a critical
role in further our understanding of crop responses
to diversified environments and in enhancing the
competitiveness and economic viability of U.S.

Yang, Y., L.T. Wilson, and J. Wang. 2007. Integrated
Agricultural Information and Management
System (iAIMS): Soil Data. September 2007.
Online at http://beaumont.tamu.edu/SoilData/. *
* Article by Dr. Yubin Yang and Dr. Lloyd T. (Ted)
Wilson; Texas AgriLife Research and Extension
Center, Texas A&M University System, Beaumont,
TX. For more information, please email please email
Yubin Yang at yyang@aesrg.tamu.edu or Ted Wilson
at lt-wilson@aesrg.tamu.edu.
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From the Editor continued ...
number of other models are under development and
will soon become available via the Internet.
While the Beaumont Center is a very recent user
of the Internet, from a long-term scheme of things,
the Internet itself has only a slightly longer history.
If you are interested in the history of the Internet, I
encourage you to visit The Internet Society’s web
site at http://www.isoc.org/internet/history/, where
you can access a list of references on the topic. The
article “A Brief History of the Internet” by Leiner
et al. (2003) was written by some of the founding
fathers of the Internet at http://www.isoc.org/internet/
history/brief.shtml and provides interesting reading of
the history of the Internet. Zakon (2006) provides an
informative timeline of the evolution of the Internet
at http://www.zakon.org/robert/internet/timeline/.
I have excerpted, with permission, some of
the interesting events outlined by Zakon (2006)
involving the creation of the Internet and its evolution
to what we know and use today. Zakon traces the
origin of the Internet to USSR’s launching of the
Sputnik satellite in 1957. Shortly after the launch,
the U.S. government formed the Advanced Research
Projects Agency (ARPA), whose major goal was
the establishment of the U.S. as the world leader of
science and technology. In 1965, ARPA sponsored a
study on a computer network that would allow access
to computers to be time-shared. This was followed
by ARPA design meetings, in 1967 and 1968, which
resulted in ARPANet being commissioned by the
Department of Defense in 1969, and ARPANet
hosting the first host-to-host protocol in 1970. Internet
development continued at an ever-escalating rate. In
1971, Ray Tomlinson invented email, and in 1971 the
“@” symbol, which is now part of every email, was
added to email addresses. 1973 represented a break
though year for the Internet with the publication of
Bob Metcalfe’s Harvard Ph.D. thesis, which outlined
the ethernet concept. That same year, Xerox tested
the first ethernet network. In 1974, Cert and Kahn
published protocol for the Transmission Control
Program, now better known as TCP. In 1976, the
Internet received a public christening of sorts when
Queen Elizabeth II used the Internet to send an
official email announcement of an upcoming event.
ARPANet got a glimpse of one of the negative aspects

of the Internet when in 1980 it ground to a halt due
to the accidental release and propagation of a statusmessage virus. In 1984, the Domain Name System
(DNS) was introduced. This feature is integral to how
modern servers communicate with each other as they
route messages across the globe. That same year, the
number of host servers broke the 1,000 mark. In 1988,
the first incident of an Internet worm resulted in the
shutdown of 10% of all Internet servers. In 1989, the
Internet reached another plateau, with the number of
servers reaching 100,000. In 1990, the Internet came
of age and ARPANet ceased to exist. That same year,
the first commercial dial-up Internet provider came
into existence, and the first web server was launched.
In 1991, the “World Wide Web (WWW)” was created,
with the WWW terminology still with us today. That
same year, Brendan Kehoe is credited with using the
term “net surfing”. In 1992 the U.S. White House
got its own web address. Many of us remember Vice
President Gore later claiming he invented the Internet,
when in fact the start of the Internet preceded the
White House having a server by over 20 years. 1994
saw several modern aspects of the Internet evolve,
from Internet shopping malls, to cyber broadcasting,
to the first document spamming event. That same year,
the National Institute for Standards and Technology
suggested that TCP/IP protocol be made a standard,
which has stuck with us through today. 1995 saw the
NSFNet revert back to its research roots, with the main
Internet backbone now routed through interconnected
network providers. That same year, WWW surpassed
ftp as the greatest source of Internet traffic. 1995 was
a particularly busy year for the Internet, with online
dial-up systems becoming common place, with Chris
Lamprecht being the first person banned from using
the Internet, and with Netscape leading the charge in
publicly traded internet browser companies, and with
domain name registration no longer free. In 1996,
U.S. telephone companies began their first efforts
at limiting the growing VOIP (voice over Internet
providers) market. Issues of freedom of speech
reared its head with a number of countries attempting
to place restrictions on Internet use. The U.S. Postal
Service entered the Internet era in 1998 by allowing
stamps to be purchased and printed from the web.
Continued on the next page
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From the Editor continued...
That same year, the Chinese government sentenced
Lin Hai to 2 years in prison for “inciting the overthrow
of state power” by providing email addresses to
a U.S. Internet magazine. In 1999, the European
Parliament proposed banning the catching of web
pages by Internet service providers. That same year, a
forged web page that looked like a Bloomberg report
resulted in a technology company’s stocks increasing
by 31%. Even worse, that year, a list of MI6 agents
was released on a UK web site. By the time the list
was removed, the damage had been done and the
information replicated across the Internet. Although it
seems like a long time ago, 2001 marks the first year
that high schools gained access to the Internet. As the
Internet expanded, so did problems with viruses. In
2003, a number of serious worms were released and
wrecked havoc on the internet. Within ca. 10 minutes
of the SQL Slammer release, it had propagated across
the world and took down 5 of the 13 DNS root server.
A number of even more destructive worms were
released that year. 2004 marked a turning-point, with
the rest of the world finally exceeding the U.S. in
terms of DNS root servers. That same year saw the
Abiline Internet2 backbone upgraded to 10 Gbps.
Who would have thought such a chain of events
would have occurred. Starting with widespread fears
over the Soviet Union having gained a technological
edge in 1957 with the release of Sputnik, to the
creation of the Internet and all that it encompasses
today. While the Internet certainly experienced a
number of hick-ups along the way, as the U.S. and the
countries of the old Soviet Union have increasingly
learned to work and live with each other, who would
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have thought the type of revolution that we ended up
with would be one of science and technology.
Please keep on sending us your suggestions.
Sincerely,
L.T. Wilson
Professor and Center Director
Jack B. Wendt Endowed Chair in
Rice Research

Rice Crop Update
As of July 25, 2008, 100% of the rice acreage in

Texas had reached the permanent flood stage, 94%
had reached the panicle differentiation stage, and
83% had reached the heading stage. About 1% of
the rice acreage had been harvested for its main crop
grain yield.
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