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First name* 

Last name* 

Email address*



Phone number


To give you the best advice, we need to know more about your business

Occupation*Select
Farmer
Influencer
Distributor
Contractor
Manufacturer
Local Authority / Government
Retailer
Supplier
Other



Main crop*Select
None
Agave
Alfalfa
Almond
Apple
Apricot
Artichoke
Asian Greens
Asparagus
Avocado
Banana
Barley
Bean
Beetroot
Bellpepper
Blackberry
Blackcurrant
Blueberry
Broccoli
Brussel sprout
Cabanas
Cabbage
Canola
Capsicum
Carrot
Cauliflower
Celery
Cherry
Cherry tomato
Chickpeas
Citrus
Citrus: Orange, Lemon
Cocoa
Coffee
Consumption potatoes
Corn
Cotton
Courgette/Zucchini
Cucumber
Dragon fruit
Durians
Eggplant
Flower bulbs
Forestry (Industrial Crops)
Fruit trees
Garlic
Grapes table
Grapes wine
Greenhouse crops
Habanero pepper
Hay
Hazelnut
Hopps
Horse radish
Industrial tomatoes
Jicama
Kiwi
Lamb lettuce
Leaf Parsley
Leek
Legumes
Lentils
Lettuce
Linen fibres
Linen oil
Lupins
Macadamia
Mango
Melon
Mint
Nectarine
Oat
Oil palm
Oil seed rape
Olive tree (olive oil and olive table)
Onion
Ornamental
Papaya
Paraguayo flat peach
Parsley
Pasture
Pasture – Extensive
Pasture – Intensive (Dairy)
Peach
Peanuts
Pear
Peas
Pecan
Pepper
Persimmon
Pineapple
Pistachio
Pitaya
Plum
Pomegranate
Potatoes conso
Potatoes fecule
Prunes
Pulses
Raspberry
Rhubarb
Rice
Rose
Seed potatoes
Silage Corn
Sorghum
Sour cherry
Soy Bean
Spinach
Sprouts
Spud
Strawberry
Sugarbeet
Sugarcane
Sunflower
Swede
Sweet Potato
Tea
Tobacco
Tomato fresh
Turf
Walnuts
Water melon
Wheat
Marrow
Pumpkin



Country*Select
Afghanistan
Aland Islands
Albania
Algeria
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia, Plurinational State of
Bonaire, Sint Eustatius and Saba
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, the Democratic Republic of the
Cook Islands
Costa Rica
Cote d'Ivoire
Croatia
Cuba
Curaçao
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guatemala
Guernsey
Guinea
Guinea-Bissau
Guyana
Haiti
Heard Island and McDonald Islands
Holy See (Vatican City State)
Honduras
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Isle of Man
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macao
Macedonia, the former Yugoslav Republic of
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Moldova
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
>Northern Ireland
Norway
Oman
Pakistan
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Barthélemy
Saint Helena, Ascension and Tristan da Cunha
Saint Kitts and Nevis
Saint Lucia
Saint Martin (French part)
Saint Pierre and Miquelon
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
>Scotland
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Sint Maarten (Dutch part)
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
South Korea
South Sudan
Spain
Sri Lanka
Sudan
Suriname
Svalbard and Jan Mayen
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
Uruguay
Uzbekistan
Vanuatu
Venezuela, Bolivarian Republic of
Viet Nam
Virgin Islands, British
Wales
Wallis and Futuna
Western Sahara
Yemen
Zambia
Zimbabwe



Province / State 

We're here for you*Maximum 500 characters


newsletter Yes, I want to know more about ICL Growing Solutions products and services via digital newsletter (e-mail and/or SMS/WhatsApp). I am aware that I can unsubscribe at any time by using the link provided in communications.
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Crop nutrition for growing soybean (Glycine max)







	
Annual crop belongs to family Fabaceae (Leguminosae). 


	
Plants with one or more stems, Plants with one or more stems, where the trefoils develop. In the nodes, flowers are formed that will generate the pods, which contain the grains or seeds.


	
Plants have pivoting root system, depth up to 1.80 m, 60 to 70% at 0.15 m depth. Presence of nodules in roots, where biological nitrogen fixation occurs.


	
Grains in pods, with general content: oil: 17% to 22%, protein: 38% to 45%, carbohydrates: 30% to 35%.


	
The crop development stages are defined as: vegetative stage (described as VE to Vn) and reproductive stage (described as R1 to R8).


	
Soybean requires a well-drained loamy soil for proper growth. In compacted soils, hypocotyl breaks easily during emergence if under pressure. The root system will not be deep.


	
Better development between 20°C and 35°C. Temperature below 15°C can cause impairs germination and emergence, with potential diseases increment. Temperatures above 40°C have an adverse effect on the growth rate, disturbances in flowering and decrease the capacity to retain pods. These problems are accentuated by the occurrence of water deficits.


	
Water demand for high soybean yield is around 700 mm of rainfall (ideal distribution of rainfall should be 200 to 250 mm – 35% - during vegetative growth phase and 450 to 500 mm – 65% - during the reproductive phase).


	
Lack of water for some days during flowering (dry spells) - dramatically reduction in yield, especially in sand soils and in areas where the root system is superficial due to calcium deficiency or aluminum toxicity in depth (In Brazilian Cerrado there are reports of losses ranging from 10 to 70% depending number of days with a lack of rain).


	
Dry weather is necessary for ripening.








 Read More
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Nutrient requirements

Requirements in temperate region, Mollisols, USA.

	Part of plant	N kg/t	P kg/t	K kg/t	Ca kg/t	Mg kg/t	S kg/t	B 

g/t	Cu g/t	Fe 

g/t	Mn g/t	Zn g/t
	Grains (offtake)	59	11.5	2.6	11.6	2.6	3.4	32	11.6	72	28	42
	Other parts	23	3.2	29	31.6	12.6	2.3	64	7.2	181	92	59
	Total (uptake)	82

	14.7	52

	34.5	15.2	5.7	97	18.8	253	120	101
	% offtake	72%	78%	44%	8%	17%	60%	33%	61%	28%	23%	41%



Source: Bender et al., 2015, USA. Average for 3 varieties and yield 3.4 t/ha.

Requirements in tropical region, Oxisols and Ultisols, Brazil.

	Part of plant	N kg/t	P kg/t	K kg/t	Ca kg/t	Mg kg/t	S kg/t	B 

g/t	Cu g/t	Fe g/t	Mn g/t	Zn g/t
	Grains (offtake)	54	4.8	18	2.8	2.5	2.8	31	11.5	65	39	41
	Other parts	24	2	30	1.3	8.2	1.4	51	8.3	310	159	34
	Total (uptake)	78

	6.8	48

	22.1	10.7	4.2	82	19.8	375	198	75
	% offtake	69%	71%	37%	13%	24%	66%	38%	58%	17%	20%	55%



Source: Embrapa (2020), Brazil. Average for 5 varieties and yield 3.4 t/ha

Dynamic of nutrient uptake over a crop season in soybean

Soybean has been grown in the most varied types of soil in the world, for example Molisols and Alfisols (neutral to alkaline, with high fertility) to Oxisols and Ultisols (acidic, with low fertility). It is important to correctly manage the fertility of each type of soil to seek profitable production for the producer.

Very similar in terms of offtake nutrients in the regions, except to P, higher in grains in richer soils.

Dynamic of nutrient uptake

	Increment of uptake during pods and grain development
	N, P, Ca and Mg – 50-55% of uptake until R4; 45-50% after)
	S – 45% until R4 (55% after)
	K2O – 50% until R2 (50% after)



	Possible higher response to split fertilization in sand soils (specially to K2O and S), part in band on sowing and part in top-dress 2-3 weeks after)
	Other possibility – use of prolonged availability fertilizers


[image: alt]Source: Bender et al., 2015, USA.Average for 3 varieties and yield 3.4 t/ha


Role of nutrients

Nitrogen

Is the most important plant nutrient for the soybean crop, and the one that is required in largest quantity. 80 Kg of N is needed to produce 1,000 kg of soybean. However, most of the requirements for N are covered by the nitrogen from the air through the symbiotic fixation by the Rhizobium bacteria in the nodules on the plant’s roots.

The biological fixation can supply all the N required by the soybean plant, but due to price concerns it is normal to apply some N fertilizer, but it is important that this quantity does not surpass 20 kg N/ha.

Phosphorus

Has a function in the plants directly related to energy storage.

It is essential in the absorption of nutrients from the photosynthesis and for its role in the buildup of organic compounds of high energetic value, and for soybean this means the oil.

Potassium

Is important for the for the construction and transport of carbohydrates, and it also influences the reduction of diseases, hence a sufficient supply will help support a healthy plant.

Calcium, magnesium, and sulfur

Are important nutrients for root growth, photosynthesis and the formation of the grains, respectively.

Molybdenum

Is a constituent of the enzyme nitrogenase in the nitrogen fixing bacteria, and together with cobalt it is essential for efficient nodulation and biological fixation.

Thus, supplying these micronutrients has become a basic practice on most soils where soybean is grown.

Manganese

Special attention should be given to it, as there is an increase in deficiencies in the crops.

Reduction in the uptake of this nutrient is due to the use of RR (Roundup Ready – Glyphosate tolerance) varieties, and excessive liming.

Boron

Has an important role in the pollen’s germination and the growth of the pollen tube.

In the case of deficiency or hidden hunger for boron, the grain production will be adversely affected.

Nutrient deficiencies

Nitrogen

Total chlorosis of older leaves followed by necrosis. Low protein content in grains. In the absence of molybdenum (Mo) there is a deficiency of N.

Phosphorus

Plants with reduced growth, low insertion of pods and older leaves with a bluish-green color.

Potassium

Internerval chlorosis, followed by necrosis on the edges and apex of old leaves, due to the formation of putrescine; the plant shows appearance of burning by fire, herbicides. Small, wrinkled and deformed grains with low vigor and low germination power.

Calcium

Membrane becomes “porous”, breaking cell compartments and losing selectivity for desirable ions and absorbing unwanted ions; growth points are affected, both root and shoot; symptoms appear in the younger parts of the plant, atrophying the root system, killing the apical bud; there is a delay in the emergence of primary leaves that, when they emerge, acquire a cup-like shape, called wrinkling. The petiole also collapses due to the disintegration of the cellulosic wall. These symptoms usually occur in acidic soils and are associated with Al and Mn toxicities.

Magnesium

The older leaves show internerval chlorosis (light yellow) and pale green veins.

Sulfur

Uniform chlorosis, like N deficiency, but occurs in young leaves, whereas chlorosis due to N deficiency starts in older leaves.

Sources: Embrapa, Brazil; IPNI; IPI

Key aspects in nutrition and fertilization of soybean

Soybean requires a good nutrition for its growth and development – non- availability results in abnormal or sub-normal plant growth. Plants show characteristic nutrient deficiency symptoms.

Soybean is a high-protein crop and requires a large quantity of nitrogen (N) to synthesize aminoacids and protein (@ 80 kg N/t grains). The main source of N to crop is the biological nitrogen fixation (BNF), a. conversion in the root nodules of atmospheric N2 into ammonium (NH4+).

To improve the BNF and not need to apply nitrogen fertilizer, farmer must do the inoculation with Bradyrhizobium (minimum 1.2 million viable cells per seed).

Ideal pH range in soil is 5.5-7.0. The liming must be done to raise the pH of acidic soils above 5.5, providing Ca and Mg, neutralizing Al, increasing the efficiency of fertilization and BNF.

Soybean root system needs good calcium amount in soil profile and has low tolerance to high concentration aluminum in soil. To reduce orm eliminate Al toxicity and increase Ca in layers deeper than 20 cm must be used the gypsum (CaSO4) or fertilizers containing it in its composition.

P and K presents in enough availability in soil.

In general, soil P level must be kept at least in 20 mg/dm3 or more. In slightly acidic to alkaline soils, where the more used extractors of P are Bray-1 and Olsen, the P2O5 rates vary from 20 to 90 kg/ha in function of the amount of in soil. On the other hand, in more acidic soils with a greater capacity for fixing P by iron and aluminum oxides, the main extractant is Mehlich-1, and the nutrient doses are higher, at least 60 kg/ha of P2O5, reaching values more than 150 kg/ha; in these cases, it is recommended to apply the part prior to planting (as a corrective) and the remainder during sowing. Water soluble fertilizers must be used to maintain the yield potential of crop, and the mais sources are single superphosphate (SSP), triple superphosphate (TSP) and MAP.

K level must be above 120 mg/dm3. The main source is KCL, but there are some alternatives sources to supply K and other macronutrients (for example Polyhalite to supply K, Ca, Mg and S). Rates are variable in function the amount of K in soil, from 50 kg/ha to 120 kg/ha of K2O.

In areas where the gypsum was not applied to reduce Al toxicity, sulfur should be applied together with PK fertilization. In Oxisols and Ultisols the suggested doses range from 3 to 5 kg per tons of grains produced. In Molisols and Alfisols usually without economic response in soils with high organic matter content, slightly acidic to alkaline. However, it is suggested to apply the nutrient in fields with a history of low productivity for crops such as alfalfa and corn, at doses ranging from 10-15 kg/ha of S.

Ca and Mg are normally supplied by liming. However, in Oxisols with lower CTC, responses to the application of these nutrients through fertilizers with water solubility have shown a positive response. The suggestion would be to provide 15-20 kg/ha of Ca and 5-10 kg/ha of Mg.

Presence of micronutrients in fertilization, including Mo and Co to support biological nitrogen fixation. In acidic Oxisols and Ultisols the main deficiencies are boron (B), cooper (Cu), molybdenum (Mo), manganese (Mn) and zinc (Zn), and the forms to application could be by seeds, soil or foliar. In Alkaline soils the main deficiencies are iron(Fe), manganese (Mn) and zinc (Zn).
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