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Abstract

Safflower forage can be considered as a cost-effective alternative to corn silage because
as a seasonal plant, it can be cultivated in winter or summer and it can grow in different
environmental and soil conditions. Evaluation of the chemical composition and aspect
characteristics of silage is necessary to adjust the formulation of rations and also to
diagnose problems related to the quality of silage. Research has shown that safflower
forage has a range of appropriate nutritional values and can be used as an alternative to
other forage sources in ruminant diets. Studies conducted in horses, sheep, lambs,
heifers, beef, and dairy cows showed that replacing safflower silage with corn silage
maintained production performance. 600 Holstein calves were used for 90 days in a
completely randomized design with two treatments and 300 replications for each
treatment. The experimental groups included 1-basal diet containing corn silage, and 2-
basal diet containing safflower silage. In this research, the amount of nutrients in
safflower silage and then the performance of the animals were evaluated. No significant
difference was observed in average daily gain, average final weight, average daily feed
intake, and feed conversion ratio between calves fed with safflower silage diet
compared to corn silage diet. In general, the results of this research showed that
safflower is a forage containing valuable nutrients and if it is replaced with corn silage
in the diet of bull calves, maximum growth potential can be achieved.
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Table 1.The composition of diets used in the experiment

Items Treatments
Ingredients (DM %) Corn silage Safflower silage
Alfalfa 11.11 11.11
Corn silage 27.78 00.00
Safflower silage 00.00 27.78
Wheat straw 11.11 11.11
Barley grain 15.00 15.00
Corn grain 15.00 15.00
Wheat bran 11.00 11.00
Beet pulp 1.00 1.00
Soybean meal 6.00 6.00
Vitamin-Mineral premix” 0.50 0.50
Sodium bicarbonate 0.50 0.50
Salt 0.25 0.25
Calcium carbonate 0.50 0.50
Bentonite 0.25 0.25
Nutrients composition (DM %)

Crude protein 12.01 12.15
Net energy for gain 1.06 1.06
Ether extract 2.95 3.02
Neutral detergent fiber 32.34 32.76
Acid detergent fiber 16.66 20.06
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* * . . . . . . . . . . . .

Dry matter percentage, Vitamin supplement was contain vitamin A, Vitamin Ds, Vitamin E, Biotin and mineral
supplement was contain phosphorous, calcium, magnesium, sulfur, ferrous sulfate, zinc sulfate, copper sulfate,
manganese sulfate, cobalt carbonate, iodine, sodium selenite, antioxidants and monensin.
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Table 2.The Chemical composition safflower silage

Parameters Content (DM %%*)
Dry matter 22.04
Organic matter 87.18
Crude protein 9.76
Crude fat 3.33
Crude fiber 35.94
Neutral detergent fiber 50.24
Acid detergent fiber 44.37
Crude ash 8.43
Calcium 1.40
Phosphorous 0.25

: Dry matter percentage

SE W5 sy e SIS 5w o 035 e Glaazind 3 Y s

Table 3. Estimated parameters of safflower silage by gas production technic

Items

Content (DM %)

Metabolizable energy (MJ/kg DM)

Net energy for lactation (MJ/kg DM)

Short chain volatile fatty acids (mMol/200mg DM)
Digestible organic matter (g/kg DM)

7.76
451
0.93
51.73

B s eSS i 55 SIS 3 58 A5 Ol e -8 Jsdr
Table 4. Gas production rate of safflower silage in the method of gas production technique

Incubation time (hour) 2 4 6 8 12 16 24 36 48 72 96
Gas production (mL/g DM) 33.63 64.17 93.65 118.18 143.68 175.71 210.65 248.40 274.56 293.45 313.24

il Gl o pliide el S 0l 5 Sles -0 50

Table 5. Growth performance of Holstein male calves in different treatments
Treatments

Parameters . . SEM P-value”
Corn silage  Safflower silage
Average initial body weight (kg) 151.66 152.24 0.630 0.518
Average final body weight (kg) 271.30 276.44 2.322 0.177
Average daily weight gain (g) 1.33 1.38 0.026 0.176
Average dry matter intake (kg) 7.99 8.35 0.161 0.116

AO
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Feed conversion ratio (kg/kg)

6.01

6.05 0.022 0.158
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