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Abstract         Having the aim to increase the efficiency of the protected area 
before setting up of the vegetable crops (tomatoes, green/mild pepper, egg-
plant, cucumber), is laying down, usually, anticipated, secondary crops, with 
reduced exigencies toward heat and short vegetation period. 

By cultivating an assortment of radish in greenhouse, anticipated 
crop, to Banu Maracine Research Station it have in the view the next 
objectives: 

- the establishment of the kind of the behavior of an radish 
assortment under the precocity, productivity and commercially quality; 

- the determination of the biochemical composition, including the 
accumulation of nitrates in the thickened root of the radish. 

Biological material was represented by five radish cultivars: Sora, 
Helox F1, Altox F1, Rudolf and Mirabeau. 

From the yield capacity point of view, Mirabeau variety subscribes 
with the best yield, of 37.1 t/ha, outrunning very significant the average of the 
variants with 7.4 t/ha, respectively 24.92 %. As concern the biochemical 
composition of the thickened radish root, the TDS content was of 3.51 %– 
5.83 %, in SDS of 3.27 % –5.72 %, in sugar of 2.09 %– 5.30 %, in C vitamin 
of 17.96 mg – 24.33 mg.  
Speaking about the accumulation of nitrates, to Rudolf, Sora and Helox 
genotypes,  it was placed under the maximum admitted limit of the OMS 
norms (600 ppm), being of 293 ppm NO3, 326 ppm NO3, respectively 407 
ppm NO3 and to Altox and Mirabeau cultivars, the nitrates were registered in 
quantity of 614 ppm, respectively 689 ppm. 
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The obtaining of vegetable of superior 

economical conditions and on a longer period of the 

year became a necessity and that lead to a rapid 

extension of the protected cultivated areas. 

 These spaces ensure optimum requires of the 

vegetable species and plants varieties with the aim to 

capitalize their yield potential and for the obtaining of 

higher and quality yield. These aspects need to be 

situated on a longer period of time, during all year. 

Vegetable crops cultivated under plastic protection, 

utilized in the spring and in the autumn give the 

possibility to an intense use of the soils obtaining on 

the same field 2-3 harvests on a year, the yield and the 

inputs increasing a lot (1). 

To increase the efficiency of the protected 

areas and the greenhouses, before the set up of the 

vegetable crops (tomatoes, green/mild pepper, egg-

plant, cucumber), is setting up, usually, anticipated, 

secondary crops, with reduced exigencies toward heat 

and short vegetation period (2). 

Among vegetable crop which are 

recommended for this crop system is radish where the 

minimum temperature for germination is of 3-4
0
C and 

the optimum temperatures of 12-14
0
C, the vegetation 

period being short, only of 25-30 days. Under 

economically aspect, very early crop of the radish 

proves to be very profitable because of the 

valorification is realizing in extrusion, a few plants in a 

bundle, to advantageous prices. 

The existence of a radish assortment in a 

permanent renovation imposes the making of some 

researches with the aim to establish the most valuable 

crops from protected spaces from Oltenia area.  

 

Materials and Methods  

 
To Banu Maracine Research Station of 

University from Craiova in 2007–2008 period it were 

studied five radish genotypes, Romanian and foreign, 

as concerns aspects about the length of the vegetation 
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period, morphological issues of the thickened root and 

yielding capacity. 

The experience was set up after randomized 

blocks method in three repetitions; the technical data 

concerning the organization of the experience are 

presented in Table 1.  

Biological material was represented by five 

radish genotypes: Sora, Helox F1, Altox F1, Rudolf and 

Mirabeau. 

By cultivating an assortment of radish 

genotypes in greenhouse it has in the view the next 

objectives: 

- to establish the behavior of the assortment of 

radish genotypes under the aspects of precocity, 

productivity and commercially quality;  

- to determine the biochemical composition 

including the accumulation of nitrates and nitrites in 

the radish thickened root. 

 

Table 1 

Technical date concerning the experience 

Specification 2007 2008 

Number of variants 5 5 

Number of repetitions 3 3 

The area of an variant (m
2
) 10 10 

The experience surface (m
2
) 150 150 

 

In this experiment it were applied the 

technical sequences specifies to radish crop in 

greenhouse.   

The preparation works of the greenhouse 

started in autumn by: 

- eliminating the precursory crop through 

gather and evacuate from the greenhouse to the 

vegetable litters; 

- base fertilization with 20 t/ha muck; 

- soil mobilization to 28-30 cm depth and 

incorporating the manure; 

In the spring it was made the next works 

concerning the lay down of the radish crop: 

- the mince of the land soil treatments with 

Griloxin against mole cricket and Sinoratox (granulate) 

for wire worms; 

- fertilization with 40 kg nitrogen/ha; 

- the preparation of the soil with motorized 

and soil molding in elevate lays with 104 cm width. 

The set up of the crop in greenhouse was 

made by sowing the seeds beginning in the third 

decade of February. The sowing scheme was in six 

rows at 15 cm distance.  

The works in the vegetation period were to 

ensure an optimum climate in the greenhouse by 

assuring a heat, water and air regime: 

- the temperature was maintained to the level 

of 12-14
0
C in the days and 8-10

0
C in the nights; 

- the irrigation of the crop was made after the 

saw to ensure the rise up of the plants. Than it was 

ensured a constant humidity in the soil of 75-80% from 

active humidity interval and of 80-85 % in the 

atmosphere; 

- during the vegetation period a special 

attention was accorded to the ventilation, at the 

beginning by opening the doors or the greenhouse and 

then by thrust aside the plastic for eliminating the 

condense and to ensure the optimum atmospherically 

humidity. 

Other works: 

- replacing the gaps in 3-4 days with seed 

from the same variety; 

- two foliar fertilization with Cropmax 0.2 %; 

- against the pathogens agents it were made 

treatments with Dithane 0.2% and  Topsin 0.05 %; 

- two treatments against black flea 

(Phyllotreta ssp) and radish fly (Delia floralis) with 

Talstar 0.04 %, respectively with Diazol 0,03%; 

- thin out seedlings to the distance of 3 cm 

between plants on a row, realizing 1.333.000 plants/ha. 

For the realization of the proposal objectives 

in the comparative study as concerns the assortment of 

radish genotypes for greenhouse crops, during the 

vegetation period it were made the next registrations, 

determinations and analysis:  

the vegetation period of the genotypes was 

made by determining the number of days from the rise 

up to the complete thickened root; 

the determinations and biometric 

measurements to the root were made at harvest, 

registering the height, diameter, average mass, shape 

and color; 

it was registered the yielding efficiency of 

the radish crop, the obtained yield results in the five 

variants being statistically calculated  and interpreted 

after variant method analysis ( Fisher test); 

it were determined the main biochemical 

components which conditions the nutritive value of the 

radish crop, respectively the total content of dry 

substance (TDS), soluble dry substance (SDS), C 

vitamin, the sugar, nitrates and nitrites (TDS, total 

sugar, C vitamin, nitrites and nitrites. ). The SDS was 

determined with the portable refract meter, the C 

vitamin, the sugar, NO3 and NO2 was determined based 

on Kits, with RQ Flex equipment, by mineralization 

the vegetal material.  
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Results and Discussions 

 
The phonological data concerning the five 

radish varieties indicates the degree of precocity of the 

assortment taken into study.  

So, the sowing data was at 20 February, the 

rise up data was 27 February and complete thickened 

root took place echeloned depending on genotype 

(Table 2.). 

To establish the precocity group where each 

variety is placed, from the registered phonological data 

we can say that Rudolf variety, where the harvest 

started in 22 of March, is very early variety, having a 

vegetation period of 23-25 days.  

The cultivars of Sora, Helox and Altox with 

25-27, respectively 28-30 days of vegetation period are 

early and Mirabeau variety, where the number of days 

to harvest was of 32-35 days is semi-early. 

  

Table 2. 

 

Phenological and morphological characteristics of the radish cultivars  

 (average 2007-2008) 

Cultivar 
Precocity Root 

height 

(cm) 

Root 

diameter 

(cm) 

Root 

mass 

(g) 

The color of the 

thickened root 
Rise 

data 

Harvest 

data 

No. of 

days 

Rudolf 27.02. 22.03. 23-25* 3.1 3.5 25.7 Crimson red 

Sora 27.02. 25.03. 25-27** 3.4 4.4 31.6 Intens red 

Helox F1 27.02. 25.03. 25-27** 3.8 4.1 33.2 
Nuanced red of  

raspberry 

Altox F1 27.02. 27.03 28-30** 3.2 3.4 28.5 Crimson red 

Mirabeau 27.02. 01.04. 32-35*** 7.2 2.3 40.9 Red with white top 

*very early varieties = 20-25 days;   **early varieties = 25-30 days; *** semi-early varieties = 30-35 days 

 
To determine the morphological aspects of the 

thickened root of the radish at the studied varieties it 

has in the view some characteristics as concerns the 

height and width, the ratio between them allowing the 

evaluation of the shape.  

The average height of the thickened root was 

placed between the limits of 3.1 cm to Rudolf variety 

and 7.2 cm to Mirabeau variety and the average 

diameter between 2.3 cm to Mirabeau variety and 4.4 

cm to Sora variety.  

As concerns the shape, the genotypes of 

Rudolf, Sora, Helox F1 and Altox F1 are characterized 

through thicken root more or less globular and at 

Mirabeau genotype cylindrical with the top a little 

rounded. 

The size, respectively the thickened root mass 

indicates, in good part, the yielding efficiency of an 

individual. Under this aspect to Rudolf and Altox 

cultivars the thickened root present a small weight of 

25.7 g – 28.5 g, fallowed by Sora and Helox F1 

cultivars, with 31.6 g, respectively 33.2 g, the most 

developed comestible parts presenting Mirabeau 

variety, de 40.9 g. 

Speaking about the color of the thickened 

root, to Rudolf, Sora, Helox F1 and Altox F1 cultivars, 

these are uniformed color on the hole surface in 

different nuances of red and  Mirabeau cultivar is 

bicolor, with appreciatively 80% from the root of 

intense red and the rest, the part from the top, white. 

The yields of the thickened root realized by 

the radish assortment cultivated in greenhouse are, 

generally, very favorable, more than the crop cultivated 

in the field. Collaborating with the outmatching of 30 

days of the yield, the efficiency could be considered as 

ensured still from the first year of the exploration of the 

greenhouse; the construction of the greenhouse 

required high cost and investments. 

  So, the yield were placed between the limits 

of 23.8 t/ha and 37.1 t/ha, with an average of the 

variants of 29.7 t/ha, which was considered the control 

of the experience (Table 3.).  

Making the variants analysis by reporting the 

varieties yield to their average it can can conclude that:  

  the best yielding efficiency is registered to 

Mirabeau variety, of 37.1 t/ha, which outruns very 

significantly the variants average with 7.4 t/ha, 

respectively 24.92%; 

  Helox F1 hybrid, with a yield of 31.5 t/ha, 

subscribes over the average of the variants with 1.8 

t/ha, respectively 6.06%, a yield difference which is 

not statistically assigured;  

  to Sora variety, the yield of 29.7 t/ha is 

equivalent to the control of the experience; 

  Altox F1 and Rudolf varieties, with 26.5 t/ha 

and respectively 23.8 t/ha, presents the lowest yielding 

efficiency, registering significant negative differences 

and distinct negative differences toward control, about 

3.2 t/ha, respectively 5.9 t/ha. 
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Table 3. 

Average yield of the radish genotypes cultivated in greenhouse 

(average 2007-2008) 

Nr. 

crt. 

Cultivar Yield ± Difference 

(t/ha) 

Signification 

(t/ha) (%) 

1 Rudolf 23.8 80.13 -5.9 00 

2 Sora 29.7 100.00 0 - 

3 Helox F1 31.5 106.06 +1.8 - 

4 Altox F1 26.5 89.23 -3.2 0 

5 Mirabeau 37.1 124.92 +7.4 XXX 

Average of the variants (Ct.) 29.7 100.00 - - 

DL 5 % = 2.98 t/ha; DL 1 % = 4.33 t/ha; DL 0.1 % = 6.50 t/ha 

 

The nutritive value of the vegetables is 

determined by the content of total dry substance, dry 

soluble substance, sugar, vitamin C, etc.  

From the average obtained data, as a result of 

dosing the main biochemical components of the 

thickened root , the radish varieties cultivated in the 

greenhouse, generally presents, a balanced composition  

which are framed in the characteristic average of this 

specie (Table 4.). 

 

Table 4 

Biochemical composition of the studied radish genotypes 

Cultivar TDS SDS Sugar Vitamin C 

mg/100 g f.s. 

NO3* NO2** 

% ppm 

Rudolf 3.69 3.43 2.09 21.17 293 0.27 

Sora 3.51 3.27 2.56 19.38 326 0.27 

Helox F1 4.04 3.91 3.11 17.96 407 0.27 

Altox F1 5.12 4.82 4.07 24.33 614 0.36 

Mirabeau 5.83 5.72 5.30 20.51 689 0.45 

* MAL for NO3 (OMS): 600 ppm;            ** MAL for
 
NO2 (OMS): 1 ppm 

 

At harvest, in the thickened radish root was 

dosed a TDS content which is placed in the limits of 

3.51 % (Sora) – 5.83 % (Mirabeau), in SDS of 3.27 % 

(Sora) – 5.72 % (Mirabeau) and in sugar of 2.09 % 

(Rudolf) – 5.30 % (Mirabeau). 

As concerns the accumulation of C vitamin, 

this was placed between 19.38 mg/% to Sora genotype 

and 24.33 mg/% to Altox F1 genotype (Graphic 1). 

 

Graphic 1 
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Referring about the accumulation of nitrates, 

the process is different in the five radish genotypes 

taken into study. So, to Rudolf, Sora and Helox F1 

genotypes the level of accumulation of the nitrats 

placed under the maximum admitted limit, MAL, (600 

ppm), being of  293 ppm, 326 ppm, respectively 407 

ppm.  

A value over maximum admitted 

concentration was registered to the Altox F1 and 

Mirabeau cultivars where the nitrites were dosed in the 

quantities of 614 ppm, respectively 689 ppm (Graphic 
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2.). This aspect is due one side because of the 

genetically characteristics of the cultivars and other 

side because of the longer vegetation period. 

 

Graphic 2 
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Conclusions 

 
From the experimental results concerning the 

study of a radish assortment cultivated in the 

greenhouse, it can outline the next conclusions:  

under the aspect of precocity, Rudolf variety 

is very early (20-25 days), Sora, Helox F1 and Altox F1 

genotypes are early (25-30 days) and  Mirabeau 

cultivar is semi-early (30-35 days;  

Radish varieties are different as concerns the 

thickened root mass, which was placed between 25.7 g 

to Rudolf variety and 40.9 g to Mirabeau variety; 

the rizoderme presents an uniform color, red 

in different nuances, to Sora, Rudolf, Altox F1 and 

Helox F1 varieties is bicolor, red with white top to 

Mirabeau variety;  

from the yield capacity point of view 

Mirabeau variety subscribes with the best yield of 37.1 

t/ha, outrunning very significantly the average of the 

variants with 7.4 t/ha, respectively 24.92 %. I tis 

fallowed by Helox F1 hybrid which realized 31.5 t/ha, 

the increase toward controls being of 1.8 t/ha (6.6 %), 

but this increase not being statistically assigured;  

the worse behavior had Altox F1 and Rudolf 

cultivars, where the yield of 26.5 t/ha and 23.8 t/ha, are 

inferior toward control with 3.2 t/ha, respectively 5.9 

t/ha, differences which are significant and distinct 

significant; 

as concern the biochemical composition of 

the radish thickened root the TDS content was of 3.51 

%– 5.83 %, in SDS of 3.27 % –5.72 %, in sugar of 

2.09 %– 5.30  %, in C vitamin of 17.96 mg/% - 24.33 

mg/%; 

nitrates were accumulated in Rudolf, Sora 

and Helox F1 genotypes under sub MAL (600 ppm), 

between 293 -407 ppm and Altox and Mirabeau 

cultivars with values of 614 ppm and 689 pp are placed 

a little bit over MAL.  
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