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Abstract 

Hydroponic forage crops are an excellent alternative to supply the nutritional requirements in 

livestock feed to a certain extent, complementing livestock production in the shortest possible time 

and optimizing resources such as water and land. The objective of this bibliographic review study 

was to determine the nutritional composition, nutritional requirements, and the effect of the use of 

hydroponic forage crops on milk production in Ecuador, for which a total search of bibliography 

related to the subject was carried out in different scientific bases, such as Scopus, Springer, Scielo, 

Google Scholar, Researchgate, undergraduate, master's and doctoral thesis to later, using the 

Mendeley bibliographic manager, carry out a total analysis of the information. The nutritional 

content of the different forage hydroponic crops shows high values of protein, energy, and 

digestibility; the best results reported were 25.75%, 75% and 95%, respectively. Regarding 

nutritional requirements, hydroponic crops require 168-200 mg/L of nitrogen, 31-60 mg/L of 

phosphorus and 156-300 mg/L of potassium; to obtain forage with high-quality standards, on the 

other hand, the use of forage hydroponic crops can increase milk production by up to 14.7%, so 

its use in livestock feeding is recommended. 

Keywords: Hydroponic farming, nutritional requirements, milk production, forage farming.  

1. Introduction 

Fodder crops grown in hydroponic systems are 

a soilless method of vegetable production. It 

involves giving the plant an aqueous solution 

containing all the nutrients required for growth 

and production. Hydroponic farming, from a 

chemical perspective, strives to provide plants 

with the same vital components they would 

find in soil delivered in a technologically 

advanced way [1]. 

Hydroponic forage production is a method of 

growing plant biomass that begins with the 

germination and early development of 

seedlings from viable seeds. This technique can 

grow healthy and nutritious plants in a short 

time (only 9 to 15 days), regardless of season 

or location. These crops create their organic 

food and absorb the nutrients given to them, 

maintaining a high nutritional content of 18% 

to 22% of proteins, minerals and vitamins that 

are digested by animals [2]. 
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Processed hydroponic feeds have many 

benefits, including lower costs, no need for land 

expansion, can take advantage of dry and cold 

weather to grow anywhere in the world, faster 

germination, higher yields, higher nutrient 

content, palatability and attractiveness to 

animals, increased milk and meat production, 

and are also free of parasites [3]. 

There are many dry and semi-arid regions in the 

world, and many of them are at risk of 

desertification due to soil degradation and 

water scarcity. Despite these challenges, 

agriculture often plays a crucial role in the 

national economy in these areas. Therefore, 

hydroponics, as an alternative method of crop 

production, can promote environmental 

conservation and sustainability [4]. 

Therefore, the objective of this literature 

review study was to determine the nutritional 

composition, requirements and effect of 

hydroponic forage crops on Ecuador's dairy 

production. For this purpose, a complete search 

of the literature related to the subject was 

carried out, followed by a total analysis of the 

information. 

2. Methodology 

2.1 Type of research 

This literature review presents a non-

experimental documentary approach, adjusting 

to the collection of information through the 

analytical reading of documents and 

bibliographic materials related to hydroponic 

fodder crops for dairy cattle feeding in 

Ecuador, a systematic procedure was used to 

establish, collect and examine the information 

contained in the various scientific documents. 

2.2 Research method 

The research is qualitative with a descriptive 

scope since it details the parameters required in 

the hydroponic crop's market. The method used 

is exploratory of a secondary order since a 

thorough search of bibliographic information 

of documents obtained in scientific databases 

such as Scopus, Springer, Scielo, Google 

Scholar, Researchgate, undergraduate, master's 

and doctoral theses were carried out. To 

comply with a critical reading of the main 

selected bibliographic documents was carried 

out, which were subsequently classified and 

separated according to the information 

supporting the work. 

2.3 Inclusion criteria for documents 

collected 

To write the results of the current study, 

research published in the last 10 years was 

considered. Likewise, each document's 

information must be consistent with the object 

of this research. On the other hand, the studies 

must contain accurate information to make an 

appropriate citation. 

2.4 Variables considered 

Hydroponic forage crop, bromatological 

analysis and effect of hydroponic forage crops 

on milk production. 

2.5 Exclusion criteria for collected 

documents 

Studies older than 10 years, documents not 

related to the present research and scientific 

articles that have not been published in indexed 

journals were not taken into account. 

2.6 Information management 

The research studies were evaluated, and 

greater attention was given to those documents 

whose results were related to the present work. 

After the discrimination of the studies, a critical 

and detailed analysis was applied to discuss the 

most important results. 
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3. Results and discussion 

3.1 Nutritional value of hydroponic 

forage crops 

Different researches show the nutritional value 

of different hydroponic crops for feeding dairy 

cattle; the results reported by different authors 

are shown below (Table 1). 

Table 1. Nutritional value of different hydroponic fodder crops 

Hydroponic 
cultivation 

Protein (%) Energy (%) Digestibility (%) Reference 

Wheat 16,50 

28,80 

25,75 

74,60 

72,20 

73,12 

87,7
0 

85,3

2 

84,4

1 

[5] 

[6] 

[7] 

Oats 19,00 
17,13 
18,32 

69,50 
66,97 
68,49 

93,3
0 
95,3
9 
93,8
8 

[8] 
[9] 
[7] 

Corn 14,80 

19,40 

14,80 

75,00 

75,00 

73,64 

90,0
0 

90,0

0 

92,1

5 

[10
] 
[11
] 

[12
] 

Barley 25,00 

23,60 

25,35 

72,84 

57,00 

64,92 

81,6
0 

81,6

0 

83,0

0 

[13
] 

[14
] 
[15

] 

Rice 7,92 

9,00 

9,93 

70,22 

68,87 

69,36 

84,3
4 

85,6

7 

83,5

4 

[16
] 

[17
] 

[18
] 

The results on the nutritional composition of 

hydroponic forage crops show high protein, 

energy and digestibility contents; according to 

[19], the nutritional composition of hydroponic 

crops depends mainly on the fertilization 

applied, which directly influences forage 

quality by increasing protein and energy levels, 

on the other hand [2], mention that the correct 

supply of nutrients in hydroponic crops has an 

important impact on protein contents. The 

better the nutrient solution applied, the better 

the protein quality, and [20] indicate that high 

concentrations of nitrogen in nutrient solutions 

improve the energy content and digestibility of 

forage, [21] mention that heat, radiation from 

the medium, and planting density are factors 
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that influence the properties of hydroponic 

forages, and [22] reveal that the nutritional 

composition of hydroponic forages varies 

according to the availability of nutrients in the 

fertilization. 

3.2 Nutrient requirements of hydroponic 

crops 

The different researches reveal the nutritional 

requirements that hydroponic crops need for 

their correct development. The results reported 

by several authors are presented below (Table 

2). 

Table 2. Nutritional requirements of different hydroponic crops. 

N 

mg/L 

P 

mg/L 

K 

mg/L 

Ca 

mg/L 

Mg 

mg/L 

S 

mg/L 

Faith 

mg/L 

Cu 

mg/L 

Zn 

mg/L 

Mn 

mg/L 

Reference 

168 41 156 160 36 48 28 0,064 0,065 0,5
4 

[23] 

200 60 300 170 50 68 12 0,1 0,1 2 [24] 

168 31 273 180 48 336 4 0,02 0,11 0,6

2 

[25] 

The table above shows the general nutritional 

requirements for hydroponic crops to develop 

better. According to [26], adequate doses of 

nutrients such as N, P and K help to achieve 

forages rich in protein and energy, which will 

benefit the milk yield of livestock. On the other 

hand, [27] indicates that hydroponic crops for 

animal feed can increase milk production as 

long as the nutritional requirements have been 

supplied. In this way, the levels of energy, 

digestibility and protein will increase, favoring 

the animals that consume them, mainly those 

destined for dairy production. Likewise, [28] 

specify that meeting the nutritional 

requirements of hydroponic forages increases 

the protein content, organic matter and energy, 

which are very important requirements for the 

animals. The best hydroponic forages are 

obtained only if adequate amounts of macro 

and micronutrients, such as N, P, K, Ca, Mg, S 

and Fe, are included through nutrient 

fertilization [29]. 

3.3 Effect of hydroponic feeding on milk 

yield 

Table 3. Milk yield according to the different hydroponic cultures. 

Type of FVH Kg/day Increase in milk (%) Reference 

Wheat 12-18 From 10.00 to 24.70 [30] 

Oats 15-20 From 8.00 a.m. to 2.43 p.m. [4] 

Corn 13-19 From 12.25 to 25.63 [1] 

Barley 12-20 From 7.48 to 15.66 [31] 

Research (Table III) shows that the inclusion of 

hydroponic fodder in the daily feeding of 

animals significantly increases milk 

production, as reported by [20], when he says 

that feeding based on hydroponic fodder 

increases the milk production of animals. 
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On the other hand, [32] mentions that due to the 

high levels of protein and energy that 

hydroponic forages have, they significantly 

increase milk production levels. Likewise, [33] 

affirms that daily doses of 13-29 kg of 

hydroponic forage considerably improve milk 

yield by up to 15%. In this sense, [34] mentions 

that hydroponic forages such as barley and 

wheat have high protein concentrations, and 

therefore, if daily doses of between 15-20 kg of 

green forage are supplied, milk production 

increases significantly. [34] alludes that 

hydroponic forages such as barley and wheat 

have high protein concentrations and therefore, 

if daily doses of between 15-20 kg of green 

forage are supplied, milk production can be 

increased by up to 22%. On the other hand, 

hydroponic forages are an excellent economic 

alternative to improve production yields in 

dairy cattle, and hydroponic technology is more 

environmentally friendly [35]. 

4. Conclusions 

Hydroponic forage crops have high protein, 

energy and digestibility contents; in the case of 

protein, maximum values of 25.75% have been 

reported, in energy 75% and digestibility 95%. 

On the other hand, research showed that the 

quality of hydroponic forages depends on the 

nutrient solutions supplied to them. In this 

sense, the nutritional content of hydroponic 

forage crops will improve, for it requires 168-

200 mg/L of nitrogen, 31-60 mg/L of 

phosphorus and 156-300 mg/L of potassium. 

Finally, it has been verified that the use of 

hydroponic forages increases up to 14.70% the 

milk yield in animals, which is recommended 

for feeding dairy cattle. 
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