
Archiva Zootechnica 12:3, 39-44, 2009 39

Bioproductive and economic effect of the safflower on 

steer performance

Dorica Voicu
1

, I. Voicu
1

, Veronica Hebean
1

, Liliana Bader
2

, 

1

1

National Research-Development Institute for Animal Biology and Nutrition, 

 Romania

2

University of Agricultural Sciences and Veterinary Medicine, Bucharest, Romania

SUMMARY

Twenty seven Brown steers with an average initial body weight of 285 kg 

were used to determine the productive effects of the dietary safflower. The 

animals were assigned to three groups as follows: group 1 (control) – no 

safflower; groups 2 and 3 – 18% and 35% safflower meal in the compound feed 

and wheat silage. The dietary safflower didn’t change feed ingestion and didn’t 

affect adversely feed palatability, which allowed an average daily gain in excess 

of 1.400 g (peaking at 1,567 g in group 2, with 18% safflower meal and 11.5% 

sunflower meal).

Keywords: steer, wheat silage, safflower meal, intake, feed conversion

INTRODUCTION

Safflower (Carthamus tinctorius) is an annual plant resistant to draught. As 

any resistant species, it reacts very well to irrigation and it has a high capacity to 

adapt to very varied conditions of soil, achieving great performances on 

profound soils with high levels of water retention. It also grows on salted soils. 

It is cultivated as an oleaginous plant whose seeds contain up to 30% oil (E. A. 

Oelke and al., 2004). 

The safflower has been recently imported in Romania and it is cultivated 

mainly in the southern part of the country. It can be a valuable resource mainly 

in the droughty areas on low fertile soils where they give productions 

comparable to that of the sunflower (Bîlteanu, 1993).

of plant oils, produces safflower meal as by-product from oil extraction.

Over half of the world production of safflower is grown in India (430,000 

to), followed by USA, Ethiopia, Mexico and Australia (Promoting the use of 

underutilized and neglected crops. 7.).

The by-product which results after the extraction of edible oil from the 

safflower seeds contains about 60% fibre and 18-22% protein. If the seeds are 
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dehulled before oil extraction, the resulting safflower meal has 35-50% protein 

and 10-15% fibre.

The safflower meal from dehulled seeds can be used in compounds feeds 

for pigs and poultry as source for supplemental amino acids (lysine, methionine 

+ cystine). The safflower meal with high fibre level is generally recommended 

for ruminants only.

Many papers in the literature make reference to the influence of the 

polyunsaturated fatty acids from the safflower seeds (linoleic acid – beneficial 

for human health, of about 75%, higher content than in the olive oil where the 

monounsaturated fatty acids are predominant – oleic acid) given to pregnant 

ewes on their tolerance to cold and lamb survival, and given to pregnant cows 

on their performance and on calf performance (Encinias et al.). The papers of 

Bergman et al., Nagaraj, and Wang and Du Lijie, give data on carcass and 

muscle composition and on the concentration of the conjugated linoleic acid in 

the labs fed diets supplemented with linoleic acid from safflower.

Given the low volume of data, particularly on the fattening steers, we 

aimed to investigate the bioproductive and economic effect of the safflower 

meal given to fattening steers.

MATERIAL AND METHODS

The trial used three groups of 9 Brown fattening steers each, with an 

average initial body weight of 285 kg.

The diets were formulated according to the new system of evaluating the 

nutritive value of the feeds and of the feed allowances (Burlacu et al, 2002) and 

they consisted of wheat silage as bulk forage (basic diet) and a compound feed 

consisting of corn, safflower meal, sunflower meal, monocalcium phosphate, 

feedgrade limestone, salt and a vitamin-mineral premix specific to the process 

of growth and fattening. Table 1 shows the three types of diets that were given 

to the experimental animals.

Table 1. Compound feeds formulation (%)

Control Exp. I Exp. II

Corn

Sunflower meal

Safflower meal

Monocalcium phosphate

Calcium carbonate

Salt

Premix 

Total

63.00

32.50

-

-

 2.00

 1.50

 1.00

100

65.00

11.50

18.00

  1.00

  2.00

  1.50

1.00

100

60.00

-

35.00

  1.00

  1.50

  1.50

  1.00

  100

The experiments included a 14-d preparation period, before the actual 

experimental period, during which the animals were accustomed to the new 

diets. The actual experimental period was of 45 days and it included the 
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determination of several parameters such as the average daily feed intake and 

body weight evolution (weighing at the beginning and end of the experiment) 

which gave the average daily gain, the feed conversion ratio and the economic 

efficiency of feeding. The health state of the animals was monitored throughout 

the experiment.

The animals were kept in a house for fattening steers. In collective stalls 

with slatted concrete flooring and central lane for feed administration. Feed 

intake and feed leftovers were recorded. All animals had concomitant access to 

the feed (supplied permanently in troughs on the central lane) and water 

(constant level drinkers).

RESULTS AND DISCUSSION

Tables 2 and 3 show the chemical composition of the diets determined with 

the improved Weende scheme (Criste et al., 2003) and their feeding value 

calculated from the analytical data. 

Thus, the wheat silage, with quite a large proportion of dry matter (DM), of 

339 g, had 77 g CP and 236 g CF, with 17.63 MJ GE/kg DM. The compound 

feed ingredients had various protein levels: corn, 82 g; sunflower meal, 314 g; 

safflower meal, 262 g. The fibre content was 28 g in corn, 203 g in the 

sunflower meal and 253 in the safflower meal.

Table 2. Chemical composition of the experimental forages (g/kg feed/1000g DM)

DM OM CP EE CF NFE Gross 

ash

EG

(MJ)

Wheat silage 339

1000

318

938

26

77

7

21

89

263

196

577

21

62

5.97

17.63

Corn 864

1000

853

987

71

82

27

31

24

28

731

846

24

28

15.67

18.14

Sunflower 

meal

916

1000

855

934

288

314

10

11

186

203

371

406

61

66

17.15

18.72

Safflower 

meal

915

1000

876

957

240

262

6

7

323

353

307

335

39

43

17.46

19.09

Table 3 shows the nutritive value of the feed ingredients.

The energy and protein levels of the feed ingredients are generally within 

the range recommended by the literature.

The feed intake was recorded on a daily basis together with the feed that 

was not consumed, for each group, both in kg of feed and in DM equivalent, as 

shown in Table 4.

The ingested feed was similar both for the bulk forage (wheat silage) and 

for the concentrated feed (CF), taken as such or on DM basis.

The animals from the control group consumed 9.52 kg wheat silage per 

day, the animals from group E1 consumed 9.41kg per day, while the animals 
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from group E2 consumed 9.54 kg per day, which means 3.23; 2.19 and 3.24 kg 

DM per day.

Table 3. Nutritive value of the feed ingredients 

DM

(g/kg M)

FUm

(/kg DM)

IDPN

(g/kgDM)

IDPE

(g/kgDM)

Ca

(g/kgDM)

P

(g/kgDM)

Wheat silage

Corn

Sunflower meal

Safflower meal

Monocalcium phosphate

Ca carbonate 

Salt

Premix 

339

864

916

915

900

900

920

910

0.80

1.52

0.75

0.78

-

-

-

-

47

96

158

182

-

-

-

-

89

116

72

91

-

-

-

-

2.70

0.30

4.50

3.70

183.90

380.00

-

-

2.60

3.50

11.20

8.30

210.30

-

-

-

Table 4. Average feed intake (kg/steer/day and kg DM/steer/day)

Control E1 E2

Wheat silage – gross

Compound feed – gross

9.52

6.78

9.41

6.78

9.54

6.78

Wheat silage – DM

Compound feed – DM

Total DM

3.23

6.14

9.37

3.19

6.14

9.33

3.24

6.14

9.38

Bulk feed of total DM (%) 35 34 35

Compound feed of total DM (%) 65 66 65

As shown in Table 4, the compound feed represented 65% of the diet, or 

6.78 and 6.14 kg DM.

Overall, the ingested feed ranged between 9.33 and 9.38 kg DM per day.

These feed intakes produced average daily weight gains higher in the 

control group, 1654 g, lower in group E2, 1432 g, and intermediary in group E1, 

1567 g, as shown in Table 5.

Table 5. Body weight and average daily weight gains *

Control E1 E2

Average initial 

weight (kg)

286.67 ± 18.81 286.11 ± 21.21 283.77 ± 23.53

Average final 

weight** (kg)

361.11

a

 ± 24.10 353.22

a

 ± 27.58 348.22

a

 ± 26.25

Total gain (g/cap) 74.44 67.11 64.45

Average daily gain 

** (g/cap)

1 654

a

  ±  194 1 567

a 

 ± 184 1 432

a 

 ± 243

* the mean values are accompanied by the standard deviation

** same superscript shows not significant differences between groups (P

The control group which received sunflower meal as protein feed in the 

compound feed (32.5%) scored the best performance; the group which received 
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only safflower meal (35% in the CF) performed less well, while the group 

which received both sunflower meal (11.5%) and safflower meal (18%) has 

intermediate results.

Although differences were observed, they are not statistically significant 

(P>0.05).

The control group had the best feed conversion ratio (6.02 FUm, 510.79 g 

IDP); group E1 scored 6.36 FUm and 614.78 g IDP, while group E2 scored 6.84 

UNC FUm and 631.64 g IDP.

Table 6. Feed conversion ratio

Control E1 E2

Kg DM/kg gain 5.66 5.95 6.55

FUm/kg gain 6.02 6.36 6.84

g IDPN/kg gain 507.45 531.93 626.74

g IDPE/kg gain 514.14 687.63 636.54

Table 7 shows that the diets formulated with safflower meal in the 

compound feed (18 and 35%) didn’t improve the feed conversion ratio for the 

wheat silage and for the compound feed, therefore didn’t turn feeding more 

efficient. 

Table 7. Feeding cost

Control E1 E2

Lei/animal/day 30 742 29 888 28 776

Lei/kg gain 18 586 19 073 20 095

Cost lei/kg gain - % 

compared to control

100 103 108

The feeding cost was 3% higher for E1 and 8% higher for E2 compared to 

the control group, due both to the weight gain which was slightly lower, and to 

the feed conversion ratio which was higher in the two experimental groups; the 

differences were not statistically significant, however.

CONCLUSIONS

The inclusion of safflower meal in the compound feed and its feeding to 

fattening steers didn’t change feed ingesta and didn’t had adverse effects on 

feed palatability, allowing daily weight gains in excess of 1400 g, with a 

maximum of 1567 g in group E1 (18% safflower meal and 11.5% sunflower 

meal in the compound feed. This level can be recommended to the farmers who 

fatten steers using silages, which enables them to have high profits.

The higher proportion of safflower meal in the compound feeds for 

fattening steers increased the feed conversion ratio with up to 15% compared to 

the control group, which increased the feeding cost by 3 and 8% for groups E1 

and E2, respectively.
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No health problems were observed in the experimental animals treated with 

safflower meal.
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