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Timing is Everything with  
Nitrogen Fertilizer Applications 

Southwest 
Region 

Special Dates of Interest: 

   One of the most important practices in drill-seeded, delayed-flood rice production is the timely application of the pre-flood 
nitrogen (N) fertilizer. In fact, if you were to ask any knowledgeable rice producer or crop consultant, he would tell you that to 
minimize your N losses in rice production, you must always apply your N fertilizer onto a dry soil, and then flood the field as 
soon as possible. He would also tell you that if you have trouble flooding your fields in a timely manner, you might want to 
consider using a slow release N fertilizer or applying a urease inhibitor to your urea fertilizer. Even though both of these 
statements are true, explaining why they are true is a little more difficult. 

   To understand how N can be lost from a rice field, we must first recognize that N management in rice is much more diffi-
cult than it is in upland crops. The reason is rice fields remain flooded for extended periods of time creating an anaerobic 

(without oxygen) soil condition. Over time after flooding, the 
soil will form two distinct layers – a thin layer with oxygen 
(oxidized) directly below the flood water and an anaerobic 
soil layer. A thin oxidized soil layer also exists around the 
proximity of the rice roots because some O2 being taken in 
by the rice plant, via its hollow stem, is lost from the roots to 
the soil.   

   Nitrogen exists in many forms in the soil and can change 
from one form to another depending on the presence or lack 
of both O2 and water, the form of N fertilizer used, and the 
placement of the fertilizer. Rice available N forms include 
both the nitrate (NO3

-) and ammonium (NH4
+) forms.     

   The most common granular N fertilizer used in Louisiana 
rice production is urea. When a granular N fertilizer like urea 
is applied to a dry rice field and is flooded immediately, the 
water from the flood incorporates much of the fertilizer into 
the anaerobic soil layer. See figure 1. The urea [(NH2)2CO] 

 

Figure 1.  Urea fertilizer transformations which can 
occur in oxidized and reduced soil layers. 

The Rice Research Station Field Day will be held 
on Thursday, June 28.  Field tours will begin at 
7:30 a.m. with the last tour departing at 9:15. The 
speaker program will begin at 10:45 and lunch will 
be served at noon. 

Cont. pg 2 



Page 2 VOLUME 4 ISSUE 2 

Timing is Everything with  
Nitrogen Fertilizer Applications 

fertilizer is quickly hydrolyzed in the 
presence of water to the ammonium 
(NH4

+) ion by the urease enzyme as 
illustrated in this equation:   

Equation 1: [(NH2)2CO] + 2H2O → 
2NH4

+ + CO2↑ + H2O 

   Most of the N is located in the 
anaerobic soil layer in the NH-4

+ 
form and can be taken up by the rice 
roots. The NH4

+ remains fairly stable 
in the anaerobic soil layer. 

   What happens to urea if it is ap-
plied to a soil and is not flooded for 
several days? Well, there will be 
enough moisture from the soil and 
the atmosphere to begin hydrolysis 
of the urea fertilizer to the NH4

+ 
form. This time, however, the NH4

+ 
is in the oxidized soil layer, and an-
other reaction will follow the first 
reaction, which will change the am-
monium (NH4

+) to nitrite (NO2
---) and 

then to nitrate (NO3
---)--. This process 

is called nitrification and can be 
seen in Equations 2 and 3 below.   

Equation 2: NH4
+ + 1½O2 → NO2

- + 
2H+ + H2O 

Equation 3: NO2
- + ½O2 → NO-3

- 

   Nitrate can be taken up by rice 
because it is a negatively charged 
ion. It is not held strongly by the clay 
particles and is therefore prone to 
diffusion to the deeper, anaerobic 
soil layer. Once NO3

- reaches the 
anaerobic layer, it is transformed by 
facultative anaerobic bacteria in a 
series of reactions, which produce 
nitric oxide (NO), nitrous oxide 
(N2O) and dinitrogen (N2) gases – all 
of which can be lost to the atmos-
phere by volatilization. This series of 
transformations is called denitrifica-
tion and can be seen in Equation 4. 

Equation 4: 2NO-3 → 2NO2
- → 2NO 

→ N2O →N2 

   Now you know why it is so impor-
tant to use NH4

+ and NH4
+-forming 

fertilizers in rice production and why 

it is important to flood your fields as 
soon as possible. Can you tell me 
why the soil needs to be dry when 
you apply your fertilizer? Well, there 
is a good reason for that too, and it 
can be explained by Equation 5.   

Equation 5: NH4
+ + OH- ↔ H2O + 

NH3   

   In this equation we see that the 
dissolved ammonium (NH4

+) ion 
and ammonia gas (NH3) are in equi-
librium because the equation arrow 
points in both directions. When a 
soil is moist, it is continuously dry-
ing, i.e. losing H2O. This forces the 
reaction to the right side of the 
equation, producing more ammonia 
gas (NH3), which can be lost to the 
atmosphere by volatilization and 
depleting the NH4

+. We can also 
see from this equation that a high 
soil pH (a large concentration of 
OH- ions in soil solution) can also 
force the reaction to the right result-
ing in volatilization. 

   What can you do if you are unable 
to flood your fields in a timely man-
ner? In this case, you can use a 
special form of N fertilizer that can 
slow one of the aforementioned 
processes (hydrolysis or nitrifica-
tion) before appreciable N can be 
lost. There are generally three types 
of these special N fertilizers avail-
able: a urease inhibitor, a slow-
release N fertilizer or a nitrification 
inhibitor.  

   The urease inhibitor is just that – 
a coating on the urea fertilizer that 
inhibits the urease enzyme and thus 
slows the hydrolysis of urea to the 
NH4

+ form (Equation 1). Agrotain is 
a commercially available urease 
inhibitor that can be purchased and 
applied on your urea at your local 
fertilizer dealer. Past studies at the 
Rice Research Station have shown 
that you can gain about five days 
before flooding when using Agro-
tain-coated urea before you see a 

decline in rice grain yields.  

   There are many slow-release fer-
tilizers available. In general, a slow-
release fertilizer releases soluble N 
into the soil at a slower rate by inhib-
iting hydrolysis of urea. This is ac-
complished by coating the fertilizer 
with a resin coating. There are sev-
eral forms of slow release fertilizers 
available such as urea-
formaldehydes, isobutylidene diurea 
(IBDU) and polyurethane-coated 
urea.  

   Nitrification inhibitors, in general, 
inhibit the activity of Nitrosomonas 
bacteria, which converts NH4

+ to 
NO2

- in the first nitrification reaction 
(Equation 2). 

   While fertilizer prices continue to 
increase, we must be even more 
vigilant with our N fertilizer applica-
tions. Unfortunately, even under the 
best management practices, not all 
of the applied N fertilizers will be 
taken up by the rice plant. Some will 
eventually be lost. We can minimize 
these losses, however, with the 
proper fertilizer source, placement 
and water management. 

Dr. Dustin Harrell 
dharrell@agcenter.lsu.edu 
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Past studies at the Rice 
Research Station have 
shown that you can 
gain about five days 
before flooding when 
using Agrotain-coated 
urea before you see a 
decline in rice grain 
yields.  



   Around mid-season (about two months after planting), rice growth shifts from the vegetative to the reproductive phase of 
growth. The two major events associated with the reproductive phase are the development of the panicle inside the stem, and 
the formation of grain on the emerged panicle. Mid- to late-season growth of rice or the reproductive phase of growth takes 
about two months and for identification purposes roughly covers the period from panicle differentiation to harvest. 

   The first visual appearance of the reproductive phase is called panicle differentiation. In this phase the panicle appears as a 
small (0.1 inch) tuft of fuzz inside the main shoot and below which may be one or more elongating stem internodes. Although 
the first part of reproductive growth focuses on the development of the panicle inside the main shoot, stem and leaf growth also 
occur, with the most noticeable being stem growth.   

   During panicle formation in the stem, around five hollow internodes form on the main shoot below the panicle, and the stack-
ing of these internodes leads to stem formation with the panicle attached to the top of the uppermost internode.  

   As internodes form, new leaves also form and originate at nodes (junction of two internodes). The last leaf to form is the flag 
leaf. The sheath of the flag leaf is referred to as the boot.   

   Following panicle differentiation, development of the panicle inside the shoot and development of the boot are concurrent. 
The stages of the reproductive phase are sometimes expressed on the basis of either panicle length or boot development.  

   In general, 0.5 to 2 inch panicle and early boot are used interchangeably as well as 2 to 5 inch panicle and mid boot and 5 to 
10 inch panicle and late boot. The time from panicle differentiation to late boot is two to three weeks. The importance of identi-
fying panicle differentiation and the booting stages (preheading stages) is that they serve as the basis for timing foliar fungi-
cides for control of diseases that can damage the stem and panicle. 

   With the elongation of the uppermost internode following late boot, the panicle is pushed out of the boot in the heading proc-
ess, and the second major phase of reproductive growth begins. Heading is followed by pollination and then grain filling. Dur-
ing the early stages of grain filling (7 to 10 day period after pollination begins), embryos form and milky endosperm begins to 
accumulate in florets signifying the milk stage.   

   During the next seven to 10 days, the endosperm increases and acquires the texture of bread dough. At this time, rice enters 
the dough stage. The milk and dough stages are critical times for controlling the rice stink bug. 

   At the end of the dough stage, rice reaches physiological maturity, and grain formation is complete. Grain moisture is around 
30%, and fields can be drained. With normal drying conditions, grain hardens, grain moisture drops to about 20%, foliage dries 
out, and the crop is ripe for harvest in 2 to 3 weeks. 

   Photos and detailed descriptions of rice growth are presented in the Rice Production Handbook available through county 
agents or online at www.lsuagcenter.com.  
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rdunand@agcenter.lsu.edu 
Dr. Richard Dunand 

dgroth@agcenter.lsu.edu 
Dr. Don Groth 

LSU AgCenter Conducts Research on Crop Diseases 
   Ryegrass is important winter forage planted in the fall. 
This grass is susceptible to leaf blast, a disease very similar 
to rice blast. Under favorable environmental conditions, it 
can kill or thin an entire field of ryegrass. The LSU AgCenter 
has initiated a program to screen ryegrass varieties and 
experimental lines for resistance to blast. It was established 
in the upland (non-flooded) rice blast nursery and is planted 
in the fall when the disease occurs and the nursery is not 
being used for rice evaluations. Disease development is 
monitored through the fall and winter.  

   Results have shown that all varieties are susceptible to 
blast, but Gulf is more susceptible than other varieties. A 
third year will be planted in 2007 to confirm results and 
make recommendations for growers. 

   Wheat scab is often the most damaging disease of wheat 
in Louisiana. The disease develops late in the season after 

control measures can be incorporated. The LSU AgCenter 
has also initiated a fungicide screening program, and a dis-
ease resistance screening nursery has been established to 
evaluate control measures. In preliminary results host resis-
tance or host head architecture can reduce scab damage. 
Several fungicides appear to have some activity but must be 
applied preventatively and are not 100% effective. 

   Soybeans and grain sorghum are also attacked by several 
diseases. Current research is being conducted by Dustin 
Harrell to evaluate variety trials for natural disease develop-
ment in addition to agronomic performance. This provides 
important information to growers on disease resistance re-
action of these varieties. Soybean rust research will be ex-
panded when the disease increases to higher levels in an 
effort to provide better information on control to area pro-
ducers. 
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Rice Water Weevil Emergence has Begun 
   Infestations of weevil larvae – the stage that causes eco-
nomic losses – typically begin only after rice fields are 
flooded. This is because female weevils normally lay eggs 
only in plants partially under water. Larvae eclose (hatch) 
from eggs within a week and quickly move down the plant 
and into the soil. Larvae feed on or in rice roots. They are 
able to live under water because they can gain access to 
air spaces contained in rice roots using specialized breath-
ing structures. The insect passes through four instars 
(larval stages) and a pupal stage in about a month. Pruning 
of roots by weevil larvae leads to reduced vegetative 
growth and reduced tillering of rice plants, and eventually 
leads to reduced yields. Yield losses due to feeding by 
weevil larvae can exceed 20% in some cases. 

   All of the insecticides used widely to manage the rice 
water weevil are pyrethroid or pyrethroid-like insecticides: 
Karate, Mustang Max, Prolex and Trebon. The latter insec-
ticide is available under a Section 18, or Emergency Ex-
emption, in 2007. These insecticides are targeted at the 
adult weevil and do not effectively kill weevil eggs or larvae. 
Thus, they must be applied before female weevils lay their 
eggs to prevent larval infestations.   

   Because flooding is the trigger for egg-laying in most 
cases, these insecticides must be applied within a few days 

   The rice water weevil is the most important early-season 
insect pest of rice in Louisiana. All, or nearly all, rice fields 
in southwest Louisiana are infested by weevils every year. 
Early May is an appropriate time to review the biology and 
management of this insect because measures will need to 
be taken within the next few weeks to effectively manage 
this insect in most fields in southwest Louisiana. 

   Adult weevils begin emerging from their overwintering 
sites and flying to rice fields in early April. Emergence may 
continue for two months or more. Timing of emergence is 
influenced by temperature. So, given our recent cool 
weather, it is reasonable to assume that emergence will be 
somewhat delayed this year.  

   We recently observed a few adult weevils in experimental 
plots at the Rice Research Station, confirming that the 
emergence of weevils has begun. Rice fields planted in 
March or early April are usually less heavily infested by 
weevils than rice fields planted later. 

   Once adult weevils arrive in rice fields, they feed on 
leaves of young rice plants. Feeding by adults rarely 
causes economic losses, especially in rice fields planted 
during March or April. The presence of adults in a field, 
however, signifies the need for future action to prevent 
larval infestation. 

Dr. Michael Stout 
mstout@agcenter.lsu.edu 

of flooding. Current recommendations call for pyrethorid applications to be made if weevils are present in a field and the 
field is flooded.  Applications of liquid formulations of pyrethroids made shortly before flooding have been shown to be ef-
fective. Because the pyrethroids have relatively short residual activities, repeat applications may be needed in heavily in-
fested fields. 

   Pyrethroid insecticides are very toxic to crawfish, and drift of insecticides into crawfish ponds must be avoided. Trebon, 
because it is formulated as a granule, may be less prone to drift than the other insecticides. 

   Many alternative insecticides are being tested in Louisiana and in other rice-growing states. Several of these alternative 
insecticides, including at least two insecticidal seed treatments and one granular insecticide, have shown excellent activity 
against the weevil and may be relatively less toxic toward crawfish. New insecticides may be available by next growing 
season. 

Eggs are laid at or below 
the water line 

Feeding scars of adult 
rice water weevil Adult rice water weevil Rice water weevil puparia 

Pest of the Quarter: 
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Coastal Plant Production may be  
Alternative Crop for Rice Farmers 

Dr. Herry Utomo 
hutomo@agcenter.lsu.edu 

   As sediment enhancement along Louisiana’s coast improves, thousands of 
acres of new terraces and wetlands are created annually. Most restored sites, 
however, are generally unstable for extended periods post construction. High-
performing restoration plant materials can be used to quickly stabilize these 
sites. Aerial seeding can easily be tailored to any marsh creation project. Ae-
rial seeding provides an effective means to not only restore coastal marshes 
but also maintain Louisiana saltmarsh systems.   

   Current planting practices in restoration projects are both labor-intensive and 
costly. Labor requirements for planting sprigs, plugs or potted saltmarsh plants 
range from 25 to 125 hours per acre. Manual digging and separating of the 
plants requires 25 to 65 hours per acre. Mechanized digging, such as using 
adapted small agricultural tractors for separating and planting, requires about 
half the time. Estimated direct and indirect costs of replanting salt marshes 
could reach up to $20,000 per acre depending on location. Seed-based propa-
gation can be conducted at a fraction of the cost. With aerial seeding, hun-
dreds of acre can potentially be planted in a day.   

   Important aspects of seed-based propagation of smooth cordgrass are being 
evaluated at the Rice Research Station through funds provided by the U.S. 
Department of Agriculture and Louisiana Sea Grant. Smooth cordgrass can be 
an alternative crop in certain areas. This plant is a facultative halophyte with 
the ability to tolerate a wide range of salinities, from sea strength to freshwa-
ter.  

   Through years of plant trials, populations of smooth cordgrass have per-
formed consistently well at the Rice Research Station. Since cultivation of 
smooth cordgrass can be accomplished in a broad range of salinity environ-
ments, from sea strength to freshwater, large-scale commercial seed produc-
tion is probable. With little modification to the existing equipment and land, 
smooth cordgrass could serve as an adjunct crop to rice production. This 
might provide an opportunity to grow smooth cordgrass as an alternative crop. 

   Though general requirements for cultivating smooth cordgrass are similar to 
a rice crop, the harvest, seed storage and handling are different. With protogy-
nously flowering plants, the stigmas extrude prior to anther dehiscence. 
Smooth cordgrass, therefore, is a largely open pollinated plant. Pollinated 
flowers develop into seed, but the seed does not mature at the same time. 
Once seeds mature, they shatter. In a small-scale operation or experimental 
scale, panicles can be harvested prior to maturity and stored under room tem-
perature in plastic bags to provide 100% humidity for approximately one month 

to allow all seed to mature and obtain maximum harvest. This approach, however, is not practical for large-scale produc-
tion. Therefore, as a part of a continuing effort to mechanize smooth cordgrass seed harvest, a Flail-Vac Seed Stripper will 
be used to harvest smooth cordgrass seed. This seed stripper will allow multiple seed collections as the seed approaches 
maturity.   

   Another bottle neck is the dormancy problem with smooth cordgrass seed. To break the dormancy, a cold stratification of 
2-3oC under 100% humidity for a month is required. Long-term storage of smooth cordgrass is also challenging. Smooth 
cordgrass seeds exhibit unorthodox traits. The seed, therefore, cannot be maintained for long in a desiccated condition. 
Typically, the seed remains viable for six months under cool and humid conditions, but its viability rapidly deteriorates 
thereafter. Efforts are being made to prolong the storage period, a critical component in commercial seed production.  

 

Spartina foundation plot 
at Rice Research Station 

Spartina seed 
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www.lsuagcenter.com/en/
our_offices/

research_stations/Rice/ 

Rice Research Station 
1373 Caffey Road 
Rayne, LA  70578 

Phone: 337-788-7531 
Fax:  337-788-7553 
E-mail: slinscombe@agcenter.lsu.edu 

Focus on Research Associates 

   Xin Hua Wang has been a re-
search associate at the Rice Re-
search Station for 18 years, but 
she actually has worked for the 
station for 21 years. 

   In 1986, she began working for 
the station on a contract basis. 
Three years later, she was hired 
as a full-time employee. 

   Most of her career has been in-
volved in tissue and anther culture, 
highly specialized methods of re-
producing plants in the lab and 
greenhouse. 

   She works for Dr. Don Groth in 
the pathology lab, and her job re-
sponsibilities continue to include 
tissue culture. 

This newsletter is 

produced by:  

    Karen Bearb 

    Bruce Schultz 

    Don Groth  

    Darlene Regan 

    Steve Linscombe 

    Linda Benedict 

    Frankie Gould 

Research partially funded by the Louisiana Rice Research Board 
The LSU Agricultural Center is a statewide campus of the LSU System and provides equal opportunities in programs and employment. 

   Xin Hua came to the United 
States in 1986 from China with 
her husband, Dr. Qi Ren Chu, 
former rice breeder at the sta-
tion. 

   In China, she was a high 
school science teacher. She 
graduated as a biology major 
from Shanghai Teachers Uni-
versity. 

   Xin Hua said she enjoys her 
work because of the employees 
at the station, and she is grate-
ful for their help with her transi-
tion to American life. 

   “I like the people here. They 
are very nice,” she said. “They 
treat you like you are really close 
friends.” 

 

 


