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INTRODUCTION 
 Some species of Amaranthus are cultivated as pseudocereal and leaf-vegetable crops 
or as ornamental or fodder plants [S. Cheatham et al., 1995]. The most commonly cultivated 
species are A. caudatus (L.), A. hypochondriacus (L.), and A. cruentus (L.) of American origin, 
and South Asian A. tricolor (L.). Species of Amaranthus were widely used by prehistoric and 
modern Native Americans as food forage for livestock, medicinal plants, and, occasionally, for 
some other uses, such as face and body paint, ceremonial items, and fuel [S. Cheatham et al., 
1995; D.E. Moerman, 1998]. The oldest seeds found are those of Amaranthus cruentus. 
Another species, A. hypochondriacus, was in use by at least 1500 years ago, and later became 
the species used by the Aztecs. Although the earliest seeds of A. cruentus and A. 
hypochondriacus were both found in caves at Tehuacan, Mexico [J.D. Sauer, 1993]. The most 
significant historical use of amaranth as a grain crop was in central Mexico during the Aztec 
civilization (the Aztec name for amaranth was huahtli).  

Although the production of amaranth in Latin America diminished dramatically 
subsequent to Spanish rule, the positive attributes of the crop led to its adoption in other areas 
of the world. By the 1700s, amaranth had spread throughout Europe for use as a herb and 
ornamental. In the late 1800s, amaranth was reportedly being grown in mountain valleys of 
Nepal and parts of East Africa. During the 20th century it has been grown in China, India, 
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Africa, and Europe, as well as North and South America [J.D. Sauer, 1993]. On the high 
plateau, the species of amaranthus grow together with other plants such as maize and quinoa, 
and this is mainly in the mountainous zone between 2700 m and 3500 m above sea level.  

The amaranthus grains contain a high level of protein, between 16%-18%, much more 
than the cereals of the Poaceae family. However, this high level of protein is much more 
important to the countries of the Third World, owing to their demographic growth and the 
desertification of many areas, than to the rich countries which often suffer from a diet too high 
in protein. On the other hand the protein found in amaranthus is one of the most balanced 
known and this fact alone is sufficient to consider the amaranthus as one of the most promising 
plants for the nutrition of mankind. If the ideal protein (according to the values of the FAO) is 
placed at 100, it is very interesting to compare the values of the most widely used proteins. The 
protein in amaranthus (as well as in quinoa) reaches a value of 75, corn reaches a value of 44, 
wheat a value of 60, soy a value of 68 and cows milk a value of 72. 

The protein of cereals used in the West is very poor in lysine, one of the amino acids 
essential for good health. Amaranthus contains twice as much lysine as wheat and 3 times as 
much as corn. The National Academy of Science in the USA has established that a mixture of 
corn flour and amaranthus flour would give the ideal protein level of 100. 

The grains of amaranth are used in food processing, such as cereals, breakfast bars, 
crackers, and cookies, and also as amaranth flour and whole grain. Beginning in the early 
1990s, amaranth also began to be purchased by larger food processors interested in developing 
multigrain products. Although this trend has led to a broader use of amaranth, market demand 
has not risen dramatically, due to the small fraction of amaranth used in many commercial 
multi-grain products, primarily sandwich breads and cereals.  

Amaranth is also high in fiber, and low in saturated fat. The amaranth grain can be 
popped or flaked, and works well in mixes with flours of other grains, including for extrusion 
processing. Although amaranth leaves have been used in both human and livestock diets, little 
is know about the potential of grain amaranth species for livestock use.  

 
MATERIAL AND METHOD 
The focus of our research was the study of the biology of a new species of agricultural 

crop – amaranthus (Amaranthus spp.), under the conditions of the climatic chamber 
(phytotron).  

It is pursued the behaviour of the plant in the meteorologically conditions of the year 
2004 (the air temperature, relative air humidity, intensity of the light), on the strength of 
registered date of meteo station from the Moara Domneasca Experimental Field, belonging to 
the Bucharest, Faculty of Agriculture.  

The experiment was organised in five replications using ecological seeds of German 
origin. At the beginning of the experiment, the vegetation vessels were filled up with blends of 
soil and sand in proportion of 1:1. It was determinate the water maxim capacity of the vessels.  
During the period of experiment, the humidity was maintained at 50% from the water capacity 
of the vessels. 

The sowing time was established at 23rd April 2004, respective when it was realized 
the minimum germination temperature of amaranthus grains (+150C); the sowing deep was 0.5 
-1 cm. 

We used three seed vessels for sowing, and finally, in the vessels remained only one 
plant.  

The meteorological data, respectively: the air temperature, the relative air humidity, 
the day length and the light intensity, were introduced in the climatic chamber computer, on 
time period April – August. 
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During the period of vegetation were effectuated observations and measurements 
concerning: the moment of emergence, the dynamics of the plants height, the dynamics of 
leaves, floral buds, flowers and the seeds formation, the stages of maturity. 

 
RESULTS AND DISCUTIONS 
Fenological observations. In our researches, we sowed at 23rd of April and the plants 

reached to the maturity of harvest at the end of August, more exactly on 20th of August, after 
121 days of vegetation or after the accumulation of 650oC UTU (Σt>15oC).  

In conditions of an average temperature of 20ºC in the period sowing – emergence, 
and of 72% a relative air humidity, the period until the emergence was of 9 days. This period 
accords with data obtained from the countries in which, in natural conditions, the amaranth is 
cultivated through tradition (Mexico, Peru, Bolivia).  

The cotyledons stage last 7 days, then the first mature node of  the steam take shape, 
after an accumulation of 13.3ºC UTU (Σt>15oC). The first leafs appeared across 1st of May, at 
an accumulation of 4.2ºC UTU (Σt>15oC) and after another 30 days, respective across 10th 
June the inflorescence appeared, corresponding to a sum of useful temperatures of 85.4ºC UTU 
(Σt>15oC). The flowering started across 10th July, when the cumulated degrees were of 
approximately 300ºC UTU (Σt>15oC); the formation of the seeds began after 10th August 
(564.4ºC UTU), and for seeds maturity stage an accumulation of about 200ºC UTU (Σt>15oC) 
was necessary.  

The dynamics of height growing and the formation of the node on the steam. 
According to the data from Table 1, under controlled conditions, the amaranthus plants formed 
9 nodes on the main stem, whereas their height (measured up to the top of the final 
inflorescence) was of 120 cm. During the growing period of the stem, 8 nodes formatted (Table 
2). In the first part of the vegetation period, the growing were slower, so the first 4 nodes 
formatted in an interval of about 34 days, with an average rhythms of 8.5 days/node or 7.2 
UTU/node. The formation of the nodes 5th – 8th achieved in an alert rhythm, in an interval of 
only 16 days, with an average rhythms of 4 days/node or 8.3 UTU/node. The terminal 
inflorescence appears in the same moments as the node 8th.  

 
Table 1 

 
The dynamics of the Amaranthus spp plants height  

 

No.  
 Date 

The height 
of the 

plants (cm) 

Days after 
sowing 

Σ t>+15ºC 
(UTU) 

1. 1.05.2004 0.8 10 5.7 
2. 10.05.2004 5.2 20 31.7 
3. 20.05.2004 10.5 30 36.1 
4. 30.05.2004 16.5 41 51.6 
5. 10.06.2004 25.5 51 85.4 
6. 20.06.2004 36.7 61 138.4 
7. 30.06.2004 45.0 71 206.8 
8. 10.07.2004 73.0 81 299.2 
9. 20.07.2004 81.5 91 389.8 
10. 30.07.2004 105 100 476.8 
11. 10.08.2004 113 111 564.4 
12. 20.08.2004 120 121 651.4 
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Table 2 
 

The dynamics of the nodes formation on the main stem of the Amaranthus spp. plants  
 

Days 
No. Node forming on the 

main stem Days from emergency Days from  the previous 
node forming 

1. Node 1 11 0 
2. Node 2 18 7 
3. Node 3 24 6 
4. Node 4 29 5 
5. Node 5 33 4 
6. Node 6 38 5 
7. Node 7 44 6 
8. Node 8 51 8 
9. Node 9 58 9 

 
The dynamic of leaves formation. Leaves of the cultivated amaranth are alternate, 

simple, with the edges slowly toothed, long petiolated (12 cm), oval form, of red color to the 
young plants, of greenness color to the mature plants, and to each insertion of the leaves appear 
vegetative buds. In the specific research conditions, the Amaranthus spp. plants formed on the 
main stem 22 leaves, out of which 18 leaves to each stem node and the others (4 leaves), 
around the point of the inflorescence insertion (Table 3). The formation of the leaves was 
unrolled on a period of 81 vegetation days, aisles in which cumulated 390ºC UTU (Σt>15oC), 
resulting an average rhythms of 3.6 days/leaf or 17.7ºC UTU/leaf.  

Table 3 
 

The dynamic of leaves formation of Amaranthus spp.  plants 
 

Number of leafs  Days   Σ t>+15º 

No.  Date From 
sowing  

From 
previous 

leaf 
forming 

From 
emergence  

From 
previous 

leaf 
forming 

From 
emergence 

From 
previous 

leaf 
forming  

1. 20.05.2004 4 2 11 11 36.1 7.4 
2. 30.05.2004 6 2 19 8 51.6 22.9 
3. 10.06.2004 8 2 26 7 52.0 26.3 
4. 20.06.2004 10 2 30 4 66.0 53.0 
5. 30.06.2004 12 2 39 9 74.2 68.3 
6. 10.07.2004 18 6 60 4 89.3 92.4 
7. 20.07.2004 22 4 85 21 118.1 90.6 
8. 30.07.2004 22 0 95 0 476.8 177.6 
9. 10.08.2004 21 0 106 0 564.4 87.6 

10. 20.08.2004 20 0 121 0 651.4 86.9 
 
The dynamics of inflorescence, flowering and fruits formation. On 10th of July, 80 

days after emergence, we observed the beginning of inflorescence formation. The inflorescence 
grows on a period of 40 days, when achieved the maximum length of 27.2 cm. 
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According to the data from Table 4, across 30th of July, at approximately 98 - 100 
after emergence, the first flowers started to open at the basis of the inflorescence. The 
flowering duration was of 10 days, seeds started to form 110 days after the emergence, and the 
harvest maturity was recorded on 20th of August.  The flowers are unisexuate, the bracts and 
bracteoles have ovate forms and yellow colours. The perianth has 5 segments of 1.5 -3.5 mm, 
with yellow aristae of 2-3 mm. The fruits are ovoid capsules of 2-3 mm diameter, containing 
very little seeds of 0.75-1.25 mm, yellow colour, and the thousand seed weight was 
approximately 1 g. 

Table 4 
 

The dynamics of inflorescence, flowering and fruits formation of 
 Amaranthus spp.  plants 

 

No. Date Days from 
emergence Phenophase  

The length 
of the 

inflorescence 
(cm) 

Days from 
emergence Σ t>+15ºC 

1. 10.07.2004 80 
Apparition of 

the 
inflorescence 

0.5 80 299.2 

2. 20.07.2004 90  9.5 90 389.8 

3. 30.07.2004 100 Beginning of 
flower opening  26.5 100 476.8 

4. 10.08.2004 110 
Beginning of 

seeds 
formation 

27.2 110 564.4 

5. 20.08.2004 121 Beginning of 
maturity 27.2 121 651.4 

 
 
CONCLUSIONS 
1. In controlled conditions of climatic chamber, the amaranthus plants formed 9 nodes 

on the main stem, whereas their height (measured up to the top of) was of 120 cm, with 22 
leaves on the stem, and 27.2 cm the length of inflorescence.  

2. In these conditions, the duration of the vegetation cycle of Amaranthus spp. plants 
was of 121 days or 651oC UTU (Σt>15oC), corresponding to the period of 23rd of April to 20th 
of  August. 

3. The cotyledons stage last 7 days, then the first mature node of  the steam take 
shape, after an accumulation of 13.3ºC UTU (Σt>15oC). The first real leaf appeared around 1st 
of May, after an accumulation of 4.2ºC UTU (Σt>15oC); after other 30 days, respective around 
10th June appeared the inflorescence, corresponding to a sum of useful temperatures of 85.4ºC 
UTU (Σt>15oC). 

4. The plants of Amaranthus spp. formed on the main stem 22 leaves, 18 leaves to 
each node of the stem and the others (4 leaves), around the point of insertion of the 
inflorescence. 5. Beginning of the flowering started across 10th July, when the cumulated 
degrees were of approximately 300ºC UTU (Σt>15oC); formation of the seeds began after 10th 
of  August (564.4ºC UTU), and for maturity was necessary an accumulation of about 200ºC 
UTU (Σt>15oC).  6. Following the results of our research, we can evaluate that the Amaranthus 
could be cultivated in the Southern part of Romania. 
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