
No. 16Gypse
Le gypse est un minéral très commun obtenu à partir des gisements en surface et souterrains. Il peut être une source 
précieuse de calcium (Ca) et de soufre (S) pour les plantes et peut offrir des avantages pour les propriétés du sol 
dans des conditions spécifiques.

Production
   Le gypse se trouve à la fois sous les formes cristallines et rocheuses. Il résulte en général de l'évaporation de l'eau salée 
et est l'un des minéraux les plus communs des séries sédimentaires. Les roches blanches ou de couleur grise sont extraites 
des dépôts à ciel ouvert ou souterrains, puis broyées, tamisées et utilisées à différents fins sans aucun traitement supplémentaire. 
En général, le gypse agricole consiste en CaSO4 , 2H2O (dihydrate). Dans des conditions géologiques de haute température 
et de pression, le gypse est transformé en anhydrite (CaSO4 sans eau).
   Le gypse synthétique provient des sous produits des centrales thermiques de charbon après désulfuration des gaz libérés 
lors de la combustion. Le gypse est également un sous-produit de la transformation de la roche phosphatée en acide 
phosphorique. Le gypse provenant de plaques de plâtre recyclé est finement broyé et appliqué en surface du sol.

Usage agricole
   Le gypse (parfois appelé pierre à plâtre) est généralement appliqué aux sols, soit en tant que source de nutriments ou pour 
modifier et améliorer les propriétés du sol. Le gypse est peu soluble dans l'eau, mais plus de 100 fois plus soluble que la chaux dans 
les sols à pH neutre. Lorsqu'il est appliqué sur le sol, sa solubilité dépend de plusieurs facteurs, y compris la taille des particules,
l'humidité du sol et les propriétés du sol. Le gypse se dissout dans l'eau pour libérer Ca   et SO4     , sans impact direct significatif 
sur le pH du sol. En revanche, la chaux neutralise l'acidité dans les sols à faible pH. Dans les régions aux sous-sols acides, le gypse 
est parfois utilisé en tant que source de calcium relativement soluble pour la réduction de la toxicité de l'aluminium.
   Certains sols bénéficient de l'application du gypse en tant que source de calcium. Dans les sols avec un excès de sodium (Na), 
le calcium libéré du gypse aura tendance à se lier avec une plus grande affinité avec les particules du sol en remplaçant le sodium 
(Na) qui sera libéré et lessivé à partir de la rhizosphère. Quand le gypse est utilisé dans l'assainissement des sols riches en sodium, 
cela se traduit généralement par l'amélioration des propriétés physiques du sol,  comme la réduction de la densité apparente, 
l’augmentation de la perméabilité et de l'infiltration de l'eau ainsi que la diminution de la formation de croûtes. Dans la plupart 
des conditions, l’apport du gypse ne permet pas d’ameublir les sols argileux compactés ou lourds.

Pratiques de gestion
   Une utilisation bien connue du gypse est de fournir le Ca aux arachides, qui ont un modèle de croissance unique. Le gypse 
est le plus souvent épandu sur la surface du sol et enfoui dans la zone racinaire. Il y a des équipements spéciaux qui permettent 
à l’application du gypse finement broyé d’être distribué par les système d’irrigation. Le gypse est parfois broyé pour être utilisé 
comme amendement au niveau des jardins et sur les pelouses.

Usage non agricole
   La principale utilisation du gypse est pour la fabrication des matériaux de construction (tels que le plâtre et plaques de plâtre). 
Pour des fins de construction, le gypse est broyé et chauffé (calciné) pour enlever la plupart de l'eau liée, il en résulte un plâtre 
semi-hydraté (plâtre de Paris). Quand plus tard l'eau est ajoutée, la poudre redevient du gypse et se sèche dans un état de roche 
solide. Le gypse est largement utilisé dans de nombreuses autres applications, comme pour le conditionnement de l'eau, dans 
les industries alimentaires et pharmaceutiques et comme retardateur de prise en ciment.

Gypsum
Gypsum is a common mineral obtained from surface and underground deposits. It can be a valuable source of both 
calcium (Ca) and sulfur (S) for plants and may provide benefits for soil properties in specific conditions.    
Production
 Gypsum is found in both crystal and rock forms. It generally results from the evaporation of saline water and is one of the 
more common minerals in sedimentary conditions. The white or gray-colored rocks are mined from open-pit or underground 
deposits, then crushed, screened, and used for a variety of purposes without further processing. Agricultural gypsum gener-
ally consists of CaSO4·2H2O (dihydrate). Under geological conditions of high temperature and pressure, gypsum is converted 
to anhydrite (CaSO4 with no water).  
 By-product gypsum comes from fossil-fuel power stations where S is scrubbed from exhaust gas. Gypsum is also a by-
product from processing phosphate rock into phosphoric acid. Gypsum from recycled wall board is finely ground and used 
for soil application.

Agricultural Use
 Gypsum (sometimes called landplaster) is generally added to soils either as a source of nutrients or to modify and improve 
soil properties. Gypsum is somewhat soluble in water, but more than 100 times more soluble than limestone in neutral pH 
soils. When applied to soil, its solubility depends on several factors, including particle size, soil moisture, and soil properties. 
Gypsum dissolves in water to release Ca2+ and SO4

2-, with no significant direct impact on soil pH. In contrast, limestone will 
neutralize acidity in low pH soils. In regions with acid subsoils, gypsum is sometimes used as a relatively soluble source of Ca 
for alleviation of aluminum toxicity.
 Some soils benefit from application of gypsum as a source of Ca. In soils with excess sodium (Na), the Ca released from 
gypsum will tend to bind with greater affinity than Na on soil exchange sites, thus releasing the Na to be leached from the 
rootzone. Where gypsum is used in the remediation of high Na soils, it generally results in the enhancement of soil physical 
properties – such as reducing bulk density, increasing permeability and water infiltration, and decreasing soil crusting. In 
most conditions, adding gypsum by itself will not loosen compacted or heavy clay soils.   

Management Practices
 A well-known use of gypsum is to supply Ca for peanuts, which have a unique growth pattern. Gypsum is most commonly 
spread on the soil surface and mixed in the rootzone. Equipment exists that allows finely ground gypsum to be distributed 
through an irrigation system. Gypsum is sometimes prilled to make application more convenient for home and turf use.

Non Agricultural Uses
 The primary use of gypsum is for building materials (such as plaster and wallboard). For construction purposes, gypsum is 
ground and heated (calcined) to remove most of the bound water, resulting in hemi-hydrate plaster (plaster of Paris). When 
water is later added, the powder reverts to gypsum and dries in a rock-hard state. Gypsum is extensively used in many other 
applications, such as for water conditioning, in the food and pharmaceutical industries, and as a setting retardant in cement.
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Chemical Properties
Calcium sulfate
Name Formula & Composition  Solubility
Dihydrate (Gypsum)  CaSO4·2H2O   2.05 g/L
  [23% Ca, 18% S, 21% water] [5,570 lb/acre foot]
Anhydrite  CaSO4 [29% Ca, 23% S] 2.05 g/L  
Hemi-hydrate    CaSO4·1/2H2O [Reverts to gypsum  
(plaster of Paris)   when water is added]

Propriétés chimiques
Le sulfate de calcium
Nom Formule & Composition Solubilité
Dihydrate (Gypse) 

Anhydrite 
Semi-hydraté
(plâtre de Paris) 

CaSO4 • 2H2O
[23% Ca, 18% S, 21% d'eau] 
CaSO4 [29 %Ca, 23% S] 
CaSO4 1/2H2O 

2,05 g/L

2,05 g/L
[redevient du gypse  
lorsque de l'eau est ajoutée]

 [5,570 lb/Acrepied]

Ammonia
Ammonia (NH3) is the foundation for the nitrogen (N) fertilizer industry.  It can be directly applied to soil as a plant nutri-
ent or converted into a variety of common N fertilizers. Special safety and management precautions are required.
    
Production
 Almost 80% of the Earth’s atmosphere is composed of N2 gas, but it is in a chemically and biologically unusable form. In the 
early 1900s, the process for combining N2 and hydrogen (H2) under conditions of high temperature and pressure was devel-
oped. This reaction is known as the Haber-Bosch process: [3H2 + N2  2 NH3]
 A variety of fossil fuel materials can be used as a source of H2, but natural gas (methane) is most common. Therefore, most 
NH3 production occurs in locations where there is a readily available supply of natural gas.
 Ammonia is a gas in the atmosphere, but is transported in a liquid state by compressing or refrigerating it below its boiling 
point (-33 ºC).  It is shipped globally in refrigerated ocean vessels, pressurized rail cars, and long-distance pipelines. 

Agricultural Use
 Ammonia has the highest N content of any commercial fertilizer, making it a popular source of N despite the potential hazard 
it poses and the safety practices that are required for its use. When NH3 is applied directly to soil, it is a pressurized liquid that 
immediately becomes a vapor after leaving the tank. Ammonia is always placed at least 10 to 20 cm (4 to 8 in.) below the soil 
surface to prevent its loss as a vapor back to the atmosphere. Various types of tractor-drawn knives and shanks are used to 
place the NH3 in the correct location. Ammonia will rapidly react with soil water to form ammonium (NH4

+), which is retained 
on the soil cation exchange sites. Ammonia is sometimes dissolved in water to produce “aqua ammonia”, a popular liquid N 
fertilizer. Aqua ammonia does not need to be injected as deeply as NH3, which provides benefits during field application and 
has fewer safety considerations. Aqua ammonia is frequently added to irrigation water and used in flooded soil conditions.

Management Practices
 Handling NH3 requires careful attention to safety. At storage facilities and during field application, appropriate personal protection 
equipment must be used. Since it is very water soluble, free NH3 will rapidly react with body moisture, such as lungs and eyes, to 
cause severe damage. It should not be transferred or applied without adequate safety training.
 Immediately after application, the high NH3 concentration surrounding the injection site will cause a temporary inhibition of soil 
microbes. However,  the microbial population recovers as NH3 converts to NH4

+, diffuses from the point of application, and then 
converts to nitrate. Similarly, to avoid damage during germination, seeds should not be placed in close proximity to a recent zone of 
NH3 application. Inadvertent escape of NH3 to the atmosphere should be avoided as much as possible. Emissions of NH3 are linked 
to atmospheric haze and changes in rain water chemistry. The presence of elevated NH3 concentrations in surface water can be 
harmful to aquatic organisms. 

Non Agricultural Uses
 Over 80% of NH3 production is used for fertilizer, either for direct application or converted to a variety of solid and liquid N fertilizers.  
However, there are many important uses for NH3 in industrial applications. Household cleaners are made from a 5 to 10% solution of 
NH3 dissolved in water (to form ammonium hydroxide). Because of its vaporization properties, NH3 is used widely as a refrigerant.  
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Chemical Properties
Ammonia (NH3) 
 N Content 82% N
 Boiling Point -33 ºC (-27 ºF)
Aqua Ammonia (NH4OH)
 N Content  20 to 24% N
 pH  11 to 12

Les Sources Spécifiques des Eléments Nutritifs est une série de fiches qui résumebrièvement les principales sources d’engrais et d’éléments nutritifs dans 
l’agriculture moderne. Ces fiches sont rédigées par les scientifiques de l’Institut International de la Nutrition des Plantes (IPNI) pour un usage éducatif. 
La mention de noms de sources d’engrais ou de produits n’implique en aucun cas des objectifs de support ou de recommendations. Cette série est disponible 
en fichiers PDF au site URL: > www.ipni.net/specifics<
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