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Background and Obijectives: Using antibiotics as promoters of
growth has widely been prohibited in animal nutrition because
antibiotic resistance has become a major clinical and public health
problem. This issue has caused researchers to look for a suitable
alternative to antibiotics in animal nutrition, among which probiotics
and plant additives can be mentioned. Licorice with the scientific
name Glycyrrhiza glabra and the English name licorice, is a
perennial plant from the legume family. Licorice root has various
compounds, one of which is glycyrrhizin, which is about 50 times
sweeter than sugar. In several studies, licorice plants have been used
as a supplement in combination with other plants and secondary
plant compounds as a feed additive in suckling calves and sheep.
However, the use of licorice alone in animal diets has rarely been
investigated, therefore, this study aimed to investigate the effect of
using different levels of licorice root powder (LRP) on the
performance, weaning age and weight, blood cells and skeletal
growth indicators of Holstein suckling calves.

Materials and Methods: In this experiment, 30 Holstein calves (15
males and 15 females) from three days to two weeks after weaning
with an average weight of 40+1.9 kg were used with 3 treatments
and 10 replications as a factorial trial in a completely randomized
design. Starter diets containing 0, 2.5, and 5% LRP (replaced with
wheat bran). Calves had free access to diet and fresh water at all
times. The weaning criteria were to consume 1 kg of starter per day
for 3 consecutive days, and then the calves were gradually weaned
for 4 days. The measured traits were dry matter intake (DMI), daily
weight gain (DWG), feed conversion ratio, weaning age, feces
consistency, skeletal growth indicators, and blood cells. Daily DMI
was measured with a digital scale. Feces consistency was checked
by the visual evaluation method. From birth to the end of the
experiment the calves were weighed every week with a digital scale.
Calves were examined every week in terms of skeletal growth
parameters. Blood samples were taken from the calves three times
(three and six weeks old and two weeks after weaning).
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Results: The DMI in calves fed diets containing LRP was
significantly higher than the control group (P<0.05). The DMI in the
entire period of the experiment was 738.7 g/d with 5% LRP and 538
g/d with control diet. The DWG before and after weaning was
affected by the treatments, and the calves fed with starter diets
containing LRP had a higher DWG than the control group (P<0.05).
Compared to the control group, the calves fed experimental diets
with LRP had a lower weaning age (P<0.05). The weaning age in
calves fed with LRP was about 10 days lower than the control
group. The effect of experimental diets on the feces consistency and
skeletal growth parameters of calves was not significant. Blood
cells, including the number of RBC, platelets, WBC and the
percentage of lymphocytes, granulocytes, monocytes, and blood
hemoglobin concentration are not affected by feeding with starter
diets.

Conclusion: The results showed that the addition of LRP in the
starter diet of Holstein dairy calves increases DMI and weaning
weight, improves performance and decreases weaning age, and
therefore it can be used 5% LRP to improve the nutritional system in
calves.
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Table 3- Average dry matter intake (g/day), daily weight gain (g/day), feed conversion ratio, and weaning age and
weight in Holstein calves fed experimental diets
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b Means in a row with different superscripts differ significantly (P<0.05).
10 level = Control group, 2.5 level = 2.5% licorice root powder, 5 level = 5% licorice root powder.
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Table 4- Skeletal growth indicators of Holstein calves fed experimental diets

p-value SEM Yo 53 Ol k) 3y Ao
e Slraslil The percentage of licorice root Grosile) el )b

s S powder in the diet ‘
o o 5 25 0
0.74 0.94 91.27 91.37 9125  Wither height o3 B oS 5l gl
0.98 1.09 56.09 95.62 96.28 Heart girth Lo 533
0.83 0.42 43.94 44.03 43,64 Chest depth o1 B oS s ol
0.91 3.06 94.67 94.68 97.73 Belly girth oS5 e

(O Jsb) Sela abad b eSOl gl a5l abols
0.96 0.53 78.14 7791 78.04  The distance from the point of shoulder to the pin
bone (body length)

0.76 3.86 83.49 83.86 84.18 Pin-bone length Oy oty Ll b i sl alols
0.91 1.49 54.04 53.95 53.70 Distance chest to the floor oo U e ol

10 level = Control group, 2.5 level = 2.5% licorice root powder, 5 level = 5% licorice root powder.
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Table 5- Average fecal consistency of Holstein calves fed experimental diets

p- value SEM

\ N .
oo 53 Olugp el aloy s35 do s

v s ol The percentage of licorice root powder in the 0052
o diet Period
S . o
0.76 0.08 171 1.70 1.90 ) S s 3
Before weaning
c .
0.93 0.02 1.40 1.45 1.65 ) S8 d 3o
After weaning
S VETIPN
0.92 0.07 1.55 1.57 1.77 bl eyss JS

Entire period of experiment

10 level = Control group, 2.5 level = 2.5% licorice root powder, 5 level = 5% licorice root powder.
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Table 6- Mean of blood cells and hemoglobin concentration in Holstein calves fed experimental diets

\ . . .
oz 3 Ologp e dlay H35y Ao

p-value SEM
e Iy The percentage of licorice root powder in
T the diet
Sl e 5 25 0
0.63 0.065 7.12 7.09 7.09 RBC (10"2/L) (il 551" 53 sladlS
0.61 1.14 27.22 26.60 26.26 Hematocrit (%) (40)3) o S 5len
0.79 0.57 10.97 10.65 10.34 _ (A2 02 £5) L fS 50
Hemoglobin (g /dl)
Platelets (10°/L) Cad o)) sy,
0.24 12.69 714.44 697.22 700.44 ‘
0.17 1.11 7.98 7.84 9.67 WBC (10°/L)  (ad 53 \+Y) dder sl I8
0.39 1.68 58.33 61.11 61.88 Lymphocytes (%) (403) s 52
0.67 1.15 29.44 29.11 31.22 Granulocytes (%)  (4w)3) Lo J5i1S
0.58 0.94 10.11 9.00 10.00 Monocytes (%) (A2 33) Wl 3 5

10 level = Control group, 2.5 level = 2.5% licorice root powder, 5 level = 5% licorice root powder.
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