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Abstract       Safflower is an oilseed plant that has multiple uses: in the food 
industry as cooking oil, spice and natural dye, in the pharmaceutical industry, 
cosmetic industry, as well as additive in animal and poultry feed. 
This study aims was to investigate the influence of technology factors 
influence on the evolution of biomass yield from three varieties of safflower: 
CW 88 OL, CW 1221 and Zanzibar sown in Experimental Field from Moara 
Domnească. Technological factors used were: factor A - three varieties of  
Safflower (Carthamus tinctorius L.): a1 – CW 88OL, a2 - CW 1221 and a3 - 
Zanzibar; Factor B - six fertilizer leves b1 - (N0P0K0 - control), b2 - (N60P0K0), 
b3 - (N90P0K0), b4 - (N90P60K0), b5 - (N90P60K60), b6 - (N60P60 + foliar fertilizer) 
and factor C - three sowing dates: I (second decade of March), II (first decade 
of April) and III (first decade of May). 
The highest values of fresh biomass were achieved in first sowing date 
(March) and harvested in July on  N90P60K60 fertilizer level as following: CW 
1221 had the highest biomass: 20.67 t ha

-1
, followed by CW 88 OL variety 

with 19.42 t ha
-1

 and Zanzibar variety with 19.09 t ha
-1

.  
Following the obtained results we can say that safflower varieties biomass 
studied was influenced by sowing time, fertilizer levels and harvesting time. 
The maximum biomass was obtained if the sowing was done in the first 
decade of March, harvested in July and using as fertilizer the 
complex N90P60K60.   
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Safflower (Carthamus tinctorius L.) represents 

an important crop in many countries for its use in food 

industry, pharmaceutics, as well in organic farming 

where the nutrient requirement is still small, but also 

because it can be grown in temperate areas [4, 5, 7, 10, 

13, 14, 15, 20]. In the food industry from safflower 

seeds is extracted cooking oil, which is a valuable oil  

due to the contents of fatty acids, also the flowers are 

used as spice and natural food colorant. Safflower is 

both highly valued in the pharmaceutical  and cosmetic 

industries and as an additive in animal and poultry  

feed [3, 6, 19, 22] . Recently, spineless cultivars of 

safflower have been introduced  to be used as 

fodder[6]. Safflower can be grazed or stored as hay or 

silage. The forage is palatable and its feed value and 

yields are similar to or better than oats or alfalfa. 

Safflower also may be used in the lacquer industry, 

paints and scented candles manufacture [6]. 

Safflower recently sparked interest in genetic 

engineering as a basis for obtaining insulin. The 

pharmaceutical company SemBioSys Genetics in 

Calgary, uses genetically modified safflower plants 

because the demand for insulin is increasing all over 

the world [16, 20]. 

Company In Cosmetics Milan, says that recent 

studies have shown that safflower buds contain a 

greater amount of phenolic compounds, amino acids 

and α-tocopherol than safflower seeds. Safflower 

extracts from  buds increase both types I collagen 

synthesis by proline content and antiallergic ability to 

inhibit the release of beta-hexosaminidase. 8'-

hydroxyarctigenin from safflower extract has been 

shown to have activity in cell proliferation and 

differentiation, as well as antioxidant properties [2, 16]. 

In Afghanistan and India from safflower leaves are 

obtained infusions used in infertility and prevention of 

abortion. In India and Pakistan, the whole plant is used 

as an aphrodisiac [6, 11]. 

The previous research show that some cultural 

factors as sowing date and the use of fertilizers based 

on nitrogen, phosphorus and potassium, influence 

growth and development of safflower plants [8, 9, 10, 

12, 18, 21]. 

The purpuse of this research was to demonstrate 

if the sowing date or fertilization based on different 

quantities of nitrogen, phosphorus and potassium, 

could influence the growth and development of 

safflower plants in Southeastern Romania, 
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respectivelly the cultivars CW 88 OL, CW 1221 and 

Zanzibar sown in Experimental Field from Moara 

Domnească. 

 

Material and Methods 
 

The  research was conducted on  Experimental 

Field from Moara Domnească  Ilfov, the  experience 

being placed after subdivided parcels method in three 

repetitions. 

There were considered three factors: 

Factor A - three safflower varieties 

(C. tinctorius L.): a1- CW 88OL, a2 - CW 1221 și a3 - 

Zanzibar; 

Factor B - six fertilizer levels: b1 - (N0P0K0–

 control), b2- (N60P0K0), b3 - (N90P0K0), b4 - (N90P60K0), 

b5 -(N90P60K60), b6  - (N60P60 + foliar fertilizer); 

Factor C - three sowing periods: I (second 

decade of March), II (first decade of April), III (first 

decade of May) 

The previous safflower plant was oats. All three 

varieties of safflower from all variants were sown at a 

depth of 5 cm, at a distance of 50 cm between rows and 

between plants was 8-10 cm distance. Density 

corrections were made. 

In the laboratories of the Faculty of Agriculture 

from U.S.A.M.V. Bucharest, determinations were 

performed on fresh and dry biomass for safflower (C. 

tinctorius) samples harvested from the Experimental 

Field - Moara Domnească - Ilfov. 

Three repetitions were made for each variant 

that were subjected to the analysis. The weighing of 

samples was performed immediately after harvesting 

and after drying them in an oven at 105˚C, until the 

constant weight was registered, according to European 

pharmacopoeia. 

 

Results and Discussions 

 
Biomass yield harvested in May 

Average yield of fresh and dry biomass for the 

years 2014-2015 shown differences between cultivars 

and between the fertilizer levels, too. Fresh biomass 

yield ranged from 0.27 tha
-1

 at Zanzibar variety in 

control variant to 0.68 tha-1 for CW 88 OL variety in 

N90P60K60 fertilizer level. Biomass increased 

proportionally with fertilizer variant [1,12]. The variety 

with the highest fresh biomass yield was 

fromN90P60K60 fertilizer variant as follows: CW88OL 

variety with 0.68 tha
 1

, followed by Zanzibar variety 

with 0.63 tha
-1

 and CW 1221 variety with 0.61tha
-1

 

(Fig.1), without semnificative diferences between the 

cultivars.

  
 

 
Fig.1 Influence of variety and fertilizer levels on fresh biomass (tha

-1
) of safflower plants harvested in May. 

Average of the years 2014 -2015 Moara Domnească – Ilfov 

 

Figure 2 shows dry biomass yield which ranged 

from 0.03 tha
-1

 for  Zanzibar variety in control variant 

and 0.08 tha
-1

 for fertilized variant with  N90P60K60.The 

highest dry biomass yield was achieved in 

N90P60K60 fertilizer variant from CW 88 OL variety  

wich had 0.08 tha
-1

. 
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Fig.2 Influence of variety and fertilizer levels on dry biomass (tha

-1
) of safflower plants harvested in May. 

Average of the years 2014 -2015 Moara Domnească – Ilfov 

 

Regarding the influence of sowing period on 

safflower fresh biomass yield  harvested in May, the 

best results were obtained in the first sowing period 

(the second decade of March) as follows:  CW 88 OL 

variety with 0.85 tha
-1 

followed by  Zanzibar variety 

with 0.83 tha
-1 

and CW 1221 variety with 0.81 tha
-

1
 (Fig.3).

 

 

 
Fig.3 Influence of variety and sowing periods on fresh biomass of safflower plants harvested in May. Average of 

the years 2014 -2015 Moara Domnească – Ilfov  

 

Figure 4 shows that the best results for dry biomass yield were obtained in the first sowing period (the second 

decade of March). 

 
Fig.4 Influence of variety and sowing periods on dry biomass of safflower plants harvested in May. Average of 

the years 2014 -2015 Moara Domnească – Ilfov 

 

Biomass yield harvested in June 

Fresh biomass of safflower varieties harvested 

in June had the maximum value for all varieties 

analyzed in the N90P60K60  fertilizer level:  CW 88 OL 

variety had 10.95  tha
-1

 followed by  Zanzibar variety 

with 11.88 tha
-1

 and  CW 1221 variety with 11, 58 tha
-1

 

(Fig.5).
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Fig.5 Influence of variety and fertilizer levels on fresh biomass (tha

-1
) of safflower plants harvested in June. 

Average of the years 2014 -2015 Moara Domnească 

 

Like fresh biomass, dry biomass increased 

proportionally with fertilizer levels, fertilized variant 

with N90P60K60 had the best results:  Zanzibar variety 

had the highest biomass of 3.66 tha
-1 

followed by  CW 

88 OL variety with 2.89 tha
-1

 and CW 1221 variety 

with 2.70 tha
-1

 (Fig.6). 

 

 

 
Fig.6 Influence of variety and fertilizer levels on dry biomass (tha

-1
) of safflower plants harvested in June. 

Average of the years 2014 -2015 Moara Domnească 

 

Both fresh and the dried biomass of studied 

safflower varieties decreased proportionally with the 

sowing time. Varieties sown in March and harvested in 

June had the highest parameters values compared to 

those sown in May, when they recorded the lowest 

biomass values. Zanzibar variety had 13.77 tha
-1

 for 

fresh biomass in the first sowing time, compared to 

5.01 tha
-1

 in sowing time III. Variety CW 1221 had 

15.58 tha
-1

 in the first period of sowing compared to 

4.81 tha
-1

 in sowing time III.Variety CW 88 OL had 

12.94 tha
-1

 in the first period of sowing compared with 

4.83 tha
-1

 fresh biomass in sowing time III ( Fig.7, 

Fig.8).

 

 
Fig.7 Influence of sowing periods on fresh biomass (tha

-1
) of safflower plants harvested in June,  

Moara Domnească – Ilfov. Average years 2014 -2015 
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Fig.8 Influence of sowing periods on dry biomass (tha

-1
) of safflower plants harvested in June, 

Moara Domnească – Ilfov. Average years 2014 -2015 

 

Dry biomass ranged from 4.9 tha
-1

 in the first 

sowing time, to 1.06 tha
-1

 in sowing time III for  

Zanzibar variety, from 3.57 tha
-1

 in the first sowing 

time  to 0.78 tha
-1

 in sowing time III for CW 1221 

variety and from 3.55 tha
-1

 in the first sowing time to 

0.82 tha
-1

 in the sowing time III  CW 88 OL variety as 

shown in figure 8.  

 

Biomass yield harvested in June 
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Fig.9 Influence of variety and fertilizer levels on fresh biomass (tha

-1
) of safflower plants harvested in July. 

Average of the years 2014 -2015 Moara Domnească 

 

In July there were obtained the highest values 

for fresh and dry biomass harvested in two years of 

study, both in fertlizer levels and at sowing time 

(Figure 5, Figure 6). The maximum values were 

noticed on N90P60K60 fertilizer level and in sowing time 

I. The variety with the highest fresh biomass was 

CW1221, with 20.67 tha
-1

 followed by CW 88 OL 

variety, with 19.42 tha
-1

 and Zanzibar variety with 

19.09 tha
-1

 (Figure 9). 

  

 
Fig.10 Corellation between varieties, sowing periods and fresh biomass (t/ha) of safflower plants harvested in 

July, Moara Domnească – Ilfov. Average years 2014 -2015 
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There was registered a positive correlation 

between both fertilizer levels influence and  

fertilization and sowing time influence on fresh 

biomass,  as shown in Figures 5 and 6. The fresh 

biomass values decreased according to from the first 

sowing time (March) to the third sowing time 

(May) (Fig.10). 

 

Conclusions 
 

The highest yield of fresh and dry biomass were 

recorded at N90P60K60 fertilizer level in the first period 

of sowing and harvested in July. 

In two years of research 2014 to 2015 safflower 

grown with N90P60K60 fertilizer level and harvested in 

July had the average of fresh biomass higher than 

safflower grown in unfertilized variant.The best results 

were from CW 1221 variety with 147.75% higher in 

fertilized variant. 

Safflower varieties sown in the second decade 

of March (first sowing time) had significantly higher 

average than fresh biomass of the varieties sown in the 

first decade of May (third sowing time). CW1221 

variety had with 7.97 tha
-1

 in the first sowing time 

higher then third sowing time,  Zanzibar variety had 

with 7.58 tha
-1

 more in the first period then in third 

sowing time and  CW 88 OL variety had with 7.69 tha
-

1  
in the first sowing time  more then in the third sowing 

time. 

The research regarding both fresh and dry 

biomass of Zanzibar spineless variety in the 

experimental field of didactic farm Moara Domnească 

Ilfov was performed for the first time in Romania and 

it can be successfully recommended as a very good 

source of fresh and dry biomass. 
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