
 
 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

               What is Fertilizer? 
A fertilizer is any substance added to the 
soil to supply one or more plant nutrient.  

             Why use Fertilizers? 
To maintain adequate yields it now 
becomes necessary to supply these 
depleted nutrients to the soil in the form 
of fertilizers.  

                  Plant Nutrients  
Sixteen elements (nutrients) are 
considered essential to plant growth and 
development. They are Carbon, 
Hydrogen, Oxygen, Nitrogen, 
Phospharus, Potassium, Calcium, 
Magnesium, Zinc, Boron, Sulphur, 
Chlorine, Molybdenum, Copper, Iron 
and Manganese. Plants obtain their 
carbon from carbon dioxide (during 
photosynthesis) and hydrogen and 
oxygen from water and air. As such, in 
terms of plant nutrition, these three 
elements are seldom (if ever) deficient. 
The other thirteen elements are obtained 
from the soil, inorganic (artificial) and 
organic (natural) fertilizers. Based on 
their relative abundance in plants, 
nutrients may be considered 
macronutrients or micronutrients. The 
relative concentrations of nitrogen, 
potassium, calcium, magnesium, 
phosphorous and sulphur in the plant are 
large (macronutrients) as compared with 
chlorine, iron, boron, manganese, zinc, 
copper and molybdenum 
(micronutrients). Additionally, 
macronutrients can be classified as 
primary (nitrogen, potassium, and 
phosphorous) or secondary (calcium, 
magnesium and sulphur).    
If the concentration of any essential 
element in a plant is less than what is 
required by the plant then it is 
considered excessive. Some elements 
e.g. iron and manganese, may be toxic 
to plants if taken up in excessive 
amounts.  
Fertilizers are substances added to the 
soil to raise the yield and improve the 
quality of the soil. They do this by  

Diagnosing nutrient needs of plants 
Determination of the type and amounts 
of a nutrient to be used could be best 
done using soil and foliar analyses. 
These will give the amounts of nutrients 
available in  the soil and plant tissue. 
From this the limiting level of each 
nutrient would be identified and the 
amount necessary to bring it to an 
acceptable level, or, the amounts of each 
nutrient required to increase yields can 
be determined.  
 

releasing one or more essential elements 
into the soil. There are two types of 
fertilizers; inorganic (sometimes called 
artificial or synthetic) e.g. urea and 
TSP, and organic (natural) fertilizers, 
e.g. animal manure. To be effective, 
both in terms of cost and optimal yield 
response, fertilizers must be applied at 
the correct time (timing of application) 
and in the correct amounts (rate of 

 
 Timing of Fertilizer Application  
The timing and frequency of application 
of fertilizers is dependant on the age of 
the plant, the type of fertilizer material 
and the type of soil. At the early stage of 
crop development it is essential that the 
fertilizer be given to the crop within the 
first two to three weeks (14-21 days) 
after emergence so as to enhance 
vigorous growth both below andabove 
ground. The next critical stage for 
fertilizer application (annuals) is around 
the time for flower initiation. 
 
Application of Nitrogen to Rice 
Nitrogen is an essential constituent of 
amino acids, nucleic acides, nucleotides, 
and chlorophyll. It promotes rapid 
growth (increased plant height and tiller 
number) and in creased leaf size, 
spikelet number per panicle, percentage 
filled spikelets in each panicle, and 
grainprotein content. Thus, nitrogen 
affects all parameters contributing to 
yield.The rice plant takes up nitrogen 
either asnitrate ions (NO3) or 
ammonium ions (NH4+), which are 
plant available forms  

 
of this element/nutrient. Nitrogen is very 
mobile within the plant and because 
nitrogen is translocated from old 
senescent leaves to younger leaves, 
deficiency symptoms tend to occur 
initially in older leaves. The nitrogen 
deficiency symptoms in rice plants are: 
Stunted, yellowish plants. Older 
leaves or whole plants are yellowish 
green.   
Research done at the GRDB Rice 
Research Station, and in farmers’ fields 
in various rice growing areas of Guyana, 
with the new lines/varieties (F7-10, BR 
444, BR 240, G98-22-4, G98-24-1, 
G98-30-3 and G98-196) has revealed 
that the optimal rate of application of 
nitrogen (urea) ranges between 75-
100kg N/ha (or approximately 145-
195lbs. urea/acre). It was also found that 
applying one-quarter of the total dose at 
18-21 days after sowing (DAS), one-half 
at 40-42 DAS and one-quarter at 60-63 
DAS resulted in the best grain yields. 
These three timings of application 
roughly coincide with active tillering, 
panicle initiation and heading 
respectively. Obviously, no 
recommendation is cast in stone, it 
usually serves as a guideline, and as 
such some farmers may wish to persist 
with what has served them well over the 
years. 
 
Phosphorous Application to Rice 
Phosphorous is an essential constituent 
of adenosine triphosphate (ATP), 
nucleotides, nucleic acids and 
phospholipids. Its major functions are in 
energy storage and transfer and 
membrane integrity. It is mobile within 
the plant and promotes tillering, root 
development, early flowering, and 

ripening. It is particularly important in 
early growth stages. The addition of 
mineral phosphorous fertilizer is 
required when the rice plant’s root 
system is not yet fully developed and the 
native soil phosphorous supply is low 
(<5mgP/kg for acid soils using Olsen’s 
method).      
Phosphorous is absorbed by plants, 
mainly as orthophosphate ions (H2PO4- 
orHPO42-). Phosphorous deficient 
plants are stunted with greatly reduced 
tillering. Leaves, particularly older ones, 
are narrow, short, very erect, and “dirty” 
dark green. Stems are thin and spindly 
and plants development is retarded. 
Young leaves appear to be healty but 
older leaves turn brown and die. Mild to 
moderate phosphorous deficiency is 
difficult to recognize in the field. 
Phosphorous deficiency is often 
associated with other nutrient disorders 
such as iron toxicity at low pH, zinc 
deficiency, iron deficiency, and salinity 
in alkaline soils.  
GRDB researchers have found that there 
yield responses to phosphorous (TSP) 
application are variable. Farmers should 
be aware of the fact that applying 
excessive amounts of TSP could 
eventually lead to soil  fertility problems 
since phosphate can tie up nutrients such 
as zinc, calcium and iron by the 
formation of insoluble (sparingly 
soluble) compounds hence rendering 
them plant-unavailable. Previous 
research findings have suggested that 
TSP can be applied every other crop 
without noticeable decease in grain 
yields.         
 
 



 
 

Summary of Fertilizers 
Recommendation Rates for Rice Soils 
in Guyana 
                        Urea 
Apply first dose of urea at 18-21 days 
after sowing (36-48lbs urea/acre). This 
is the period when the crop is actively 
tillering.  
Apply second dose of urea at 42-45 
DAS (72-96lbs urea/acre). This is the 
period when the panicles of the plants 
are being formed.  
Apply the final dose of urea at 60-63 
DAS. This corresponds to the period of 
the crop when heading (flowering) is 
imminent. The N is required for grain 
filling (GRDB,RRS). 
                       TSP 
Applying P at a rate of 30kg P205/ha or 
approximately 58lb. TSP/acre gave the 
best grain yields.  
During dry land preparation (harrowing) 
where it is worked into the soil when 
doing the second cut. 
At 18-21 DAS along with the first dose 
of urea (GRDB,RRS).  
                   Potassium 
Research is currently on-going, but 
indications are that MOP applied at a 
rate of 50kg K20/ha or 74lbs. MOP/acre 
at 21 DAS results in enhanced grail 
yields in potassium deficient soils (<0.2 
meq/100g soil), (GRDB,RRS).  
 

Application of Potassium to Rice 
Potassium has essential functions in 
osmoregulation, enzyme activation; 
regulation of cellular pH, the cation-
anion balance, regulation of 
transpiration by stomata, and the 
transport of assimilates (the products of 
photosynthesis). K provides strength to 
plant cell walls. On the whole-plant 
level, K increases leaf area and leaf 
chlorophyll content, delays leaf 
senescence, and therefore contributes to 
greater canopy photosynthesis and crop 
growth. K increases the number 
ofspikelets per panicle, percentage 
offilled grains, and 1,000-grain weight.   
The rice plant absorbs potassium as 
potassium ions (K+). The potassium 
deficiency symptoms in rice plants are: 
Dark green with yellowish brown leaf 
margins or dark brown necrotic spots 
appearing first on the tip of older 
leaves.  
Potassium deficiency can result in 
increased incidence of diseases, 
particularly brown leaf spot (caused by 
Helminthosportiumoryzae), sheath 
blight (caused by Pyriculariaoryzae) 
where excessive nitrogen fertilizer and 
insufficient potassium fertilizer have 
been used.  
Guyanaeserice farmers seldom use 
potassic fertilizers (such as Muriate of 
Potash) except in the case of 15:15:15 
when urea is scarce. GRDB 
researchersave now begun to address the 
rate and timing of application of potassic 
fertilizers as it relates to grain yield 
enhancement, disease resistance to 
lodging, and as such no reliable 
recommendation for this nutrient is 
currently available. Previous rescarch 
suggested that Guyana’s rice soils had 
adequate amounts of potassium for 
optimum growth and development, but 
factors such as prolonged monoculture, 
the taking up of marginal lands and the 
recent increased incidence of brown spot 
observed indicate the application of 
potassic fertilizers would soon be 
required for good yields (<30 bags/acre).   
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