
Anca Ofelia PANDA1, Alina Laura AGAPIE1, TABĂRĂ Valeriu1, Georgeta POP 2 

1Agricultural  Research and Developement Station Lovrin, 200, Lovrin, 307250, Timis, Romania
2Banat’s University of Agricultural Sciences and Veterinary Medicine”King Mihai I of Romania”

from Timisoara, 300645, 119, Calea Aradului, Timisoara, Romania 
Corresponding author: anpaiu@yahoo.com

INTRODUCTION
Hemp is one of the most important plants that produce fibers of vegetable origin and textile is one of the many plants that

produce textile fibers. With very varied uses in the industry and in other industrial branches, hemp stems contain 26-
32% fibers (I. ŞANDRU, RODICA PARASCHIVOIU et al., 1996).

It is an important source of wood and fiber, the amount of wood produced by one hectare of hemp is equal to the growth
made by one hectare of forest in a year (N.CEAPOIU, 1958), fibers used in the textile industry for various much
appreciated fabrics, given the valuable physical-mechanical propertes (AS POTLOG, V. VELICAN, 1972).

Technological factors are very important and are influenced by climatic conditions. Hemp is sown when in the soil in the
morning, at a depth of 5-7 cm, it is recorded 7-8 0C. When sown too early, hemp plants grow unevenly, grow slowly,
age and do not recover in the favorable conditions that follow. The delay in sowing leads to a decrease in fiber
production, especially in dry regions. The plants are attacked by fleas, bloom early and the stems remain short (G.
BÎLTEANU, 2001).

For hemp for fiber, the optimum density is 350-380 harvestable plants / m2. This density is ensured by the sowing density of
450 germinating seeds / m2. The experiments with sowing densities carried out in our country (FL. OLTEANU, 1956,
EL. SCURTU, 1975), showed that at higher sowing densities there is an inevitable process of "self-thinning" of plants,
a consequence of competition for vegetation factors, especially for light. For example, at a sowing density of 600
germinating seeds / m2, about 40% of the seedlings perish until harvest. Thus, increasing the sowing density over 450
germinating seeds / m2 is not justified, taking into account the observance of the optimal sowing time and ensuring a
very well prepared germination bed (O. SEGĂRCEANU and COLAB., 1981), (V. TABĂRĂ, 1985).

The density of hemp plants for fiber influences both fiber production and fiber quality. At low densities, the stems grow
thicker, are uneven and have a low percentage of fiber. At high densities, thin and uniform plants with a high fiber
content are obtained, but in such conditions, the tupins remain shorter, which is why the production of fibers per
hectare decreases.

The sowing density at which the highest seed production is obtained is 110-120 bg / m2 (V. TABĂRĂ, 1984). The limits of
variation of the number of germinating seeds / m2 are, according to V. BÂRNAURE, between 60 and 125, which
corresponds to 12-25 kg of seeds per hectare.

In 4 different localities (Lovrin, Popăuți-Botoșani, Secuieni-Roman, Turda), the optimal sowing density from the
experiments was 79 bg / m2 (15 kg seeds / ha) (O. SEGĂRCEANU, RODICA PARASCHIVOIU et al., 1982 ).

For hemp crops, the rains in May and June for hemp for twigs and in July for seed hemp are extremely favorable. The high
humidity in the first part of the hemp vegetation period favors the growth and development of the plants.

Drought during the flowering period reduces the production and quality of fibers. Prolonged drought during this period can
also reduce seed production.

From the point of view of precipitation, hemp meets the best cultivation conditions in areas where during the vegetation
period 250-300 mm of precipitation fall, for hemp for fiber, or 350-450 mm for hemp for seed.

Due to the less developed root system, soil moisture plays a particularly important role in the growth of hemp plants. Hemp
has a soil moisture of 60-70% in the U.S. (active humidity range), (V. TABĂRĂ, 2005).

MATERIAL AND METHOD
The study took place in 2017-2019 in the experimental field of the dioecious hemp breeding laboratory at ARDS Lovrin.

The soil on which the experimental field was located is a typical chernozem, with a medium clay structure, specific to
the area of influence of the resort. The climate is temperate, with an annual average rainfall of around 520 mm and a
multiannual average temperature of 10.70C.

A multifactorial experiment was set up, with the following factors: factor A - agricultural year (2017, 2018, 2019), factor B -
variety (Lovrin 110, Silvana, Armanca and line Lv 457/08) and factor C - sowing density (7 plants / m2, 37 plants / m2

and 150 plants / m2).
Of all the productivity elements studied, those presented in this paper are the size of the plant and the length of the

inflorescence of hemp plants.
The statistical interpretation of the obtained data was performed according to the variance analysis model.

RESULTS AND DISCUSSIONS

Analyzing the period in which it was experienced, in terms of average annual temperature, in each of the three

agricultural years it exceeded the multiannual average by over 1.5 0C, with the warmest period - the spring months. The

largest deviation from the average is recorded in the agricultural year 2017-2018, with + 2 0C.

The present study highlights the formation of productivity elements in dioic hemp, under the influence of the three

factors studied.

An important indicator of hemp crop productivity is the length of the inflorescence. The data obtained are presented in

the following tables.

As in the case of stem length, the length of the inflorescence does not show significant differences from the control,

when the influence of the variety is studied unilaterally .

•

The agricultural year 2018 is the year in which the highest inflorescence length was registered, 75.46 cm, with 58.9%

more than in 2017, the driest of all three studied. And in 2019 this parameter highlights a higher value than the control,

exceeding it by 58.9%

The highest value is obtained in the control variant, the Lovrin 110 variety - 66.05 cm, followed by the Armanca

variety - 63.24 cm. The lowest value is recorded by the line Lv 457/08 - 59.24 cm, with 10.3% less than in the control

version.
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CONCLUSIONS

Of the three factors studied, the one that very significantly influences both

parameters, both the length of the plant and the length of the inflorescence, is the density. The lower the number

of plants per square meter, the higher the measured values of the two productivity indicators of hemp cultivation.

A very significant positive correlation is established between the two parameters,

the value of the correlation coefficient being r = 0.97 ***.

Factor A – experimental year

Inflorescence lenght

Diff. [cm] Signif.cm %

a1  - year 2017 

47.48 100 mt mt

a2 – year 2018 

75.46 158.9 27.98 ns

a3 – year 2019 

65.23 137.4 17.75 ns

DL 5% = 35.12  cm  ;   DL 1% = 58.24   ;   DL 0,1% = 108.92

Factor B – variety

Inflorescence lenght

Diff. [cm] Signif.cm %

b1 – Lovrin-110
66.05 100.0 mt

b2 - Silvana

62.37 94.4 -3.68 ns

b3 - Armanca
63.24 95.7 -2.81 ns

b4 – Lv-457/08

59.24 89.7 -6.81 ns

The influence of the climatic conditions of the experiment year on the length of the inflorescence

The influence of factor B - the variety studied - on the length of the inflorescence

DL 5% = 6.95 cm  ;   DL 1% = 9.53   ;   DL 0,1% = 12.98

Factor C – density

Inflorescence lenght

Diff. [cm] Signif.cm %

c1  - 7 plants/m2

80.43 100.0 mt

c2 – 37 plants/m2

56.64 70.4 -23.79 000

c3 – 150 plants/m2

51.1 63.5 -29.33 000

The influence of sowing density on the length of the inflorescence

DL 5% = 5.24 cm  ;   DL 1% = 6.99   ;   DL 0,1% = 9.14

The nutritional space obviously influences all the elements of plant productivity. Regarding the influence of

density on the length of the inflorescence, it is very significantly influenced by this factor. The highest value is

found at the lowest density - 80.43 cm and decreases very significantly at the other densities studied, by up to

37%.

The  influence of the climatic conditions of the experimental year on the lenght plants

Factor A – experimental year

Lenght plants

Diff. [cm] Significancecm %

a1  - year 2017 

240.05 100.00 mt mt

a2 – year 2018 

276.06 115.0 36.01 ns

a3 – year 2019 

293.49 122.3 53.44 ns

DL 5% = 57.16 cm  ;   DL 1% = 94.81   ;   DL 0,1% = 177.30

Although the climatic conditions of the three agricultural years were very different, no statistically

significant differences in plant size were obtained during the three vegetation cycles. The highest value of

this parameter was obtained in the third year of experiments, 293.49 cm, by 22.3% more than in 2017 and by

6% more than in 2018. And in 2017 the increase obtained compared to the control is 15 %.

Factor B – variety

Lenght plants

Diff. [cm] Significancecm %

b1 – Lovrin-110
272.60 100.00 mt

b2 - Silvana

270.40 99.2 -2.20 ns

b3 - Armanca

273.20 100.2 0.60 ns

b4 – Lv-457/08

263.30 96.6 -9.30 ns

The influence of factor B - the variety studied - on the lenght plants

DL 5% = 9.89 cm  ;   DL 1% = 13.54   ;   DL 0,1% = 18.46

The height of the plant, in all four varieties studied, is closely grouped around the value obtained by the

control variant - 272.6 cm. The highest value is presented by the control variety, and the lowest by the Lv

457/08 line.

The influence of sowing density on lenght plants

Factor C – density

Lenght plants

Diff. [cm] Significancecm %

c1  - 7 plants/m2

292.02 100.00
mt

c2 – 37 plants/m2

259.77 89.0
-32.25

000

c3 – 150 plants/m2

257.82 88.3
-34.20

000

DL 5% = 12.12 cm  ;   DL 1% = 16.17   ;   DL 0,1% = 21.13

The third factor studied, density, very significantly influences the lenght of plants. The variant in which 7

plants / m2 were sown was chosen as a control. In this variant, the determined length was 292.02 cm, the highest

value recorded.

At densities of 37 plants and 150 plants, respectively, their length is significantly reduced by up to 19%.

The recorded values are 259.77 cm (at 37 plants / m2) and 257.82 cm (at 150 plants / m2), statistically assured

values as very significant, for the probability of transgression of 0.1%.
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