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Background and Objectives: Stimulating dairy calves to consume
more feed results faster transition from milk to solid feed. Many
medicinal plants improve the taste of feed, and by increasing feed
consumption, they improve the growth performance and production
of animals. This study aimed to determine the effects of nano-
encapsulated plant stimulants (NPS) based on thyme, oregano and
ajwain on the growth performance, blood metabolites and structural
growth of calves.

Material and Methods: Individually housed calves (n=40; body
weight=37.6+0.79 kg) were randomly assigned in a completely
randomized design for 68 days (4 to 72 days, n=10 calves per
treatment: 5 males and 5 females) to one of the following four
treatments: 1) control diet- starter, 2) starter + 0.1% NPS), 3) starter
+0.2% NPS and 4) starter + 0.3% NPS. The calves were weighed at
birth and it was repeated at 10, 30, 60 and 72 (weaning) days. Blood
was sampled 2 hours after the morning milk on the 56" day of the
experiment, and the concentration of triglyceride, cholesterol, total
protein and immunoglobulin G was determined. Also, the structural
growth of calves was measured using standard measuring tapes on
days 30 and 60 of the experiment.

Results: The results showed that at the time of weaning, the calves
fed 0.3 % NPS in the diets, had the highest average body weight and
it was 8.6% more than the control group (P=0.04), and linearly
increased (P=0.02) as the level of NPS increased in the diets. The
average daily gain of calves were higher in the calves fed rations
containing 0.3% NPS than other groups (P<0.05), and linearly
increased (P<0.01) as the level of NSP increased in the diets. Daily
dry matter intake was not affected by different levels of NSP in the
diets. Feed conversion ratio ranged from 1.80 to 1.98 in the
experimental groups (P<0.01), and responded linearly (P = 0.05) as
the level of NPS increased in the diets. The concentration of
cholesterol and total protein in the blood plasma, were highest
(P<0.05) in calves fed 0.2% and 0.1% NPS in the diets respectively,
while the concentration of triglyceride and immunoglobulin G was
not affected by different levels of NPS in the diets. No significant
difference was observed in the average structural growth of calves
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such as body length, height, body barrel and heart girth between
calves of different groups at the age of 30, 60 and 72 days. However,
heart girth tended to increase linearly (P=0.08) at day 30, and increase
linearly (P=0.04) at day 72 as the level of NPS increased in the diets.

Conclusion: It was concluded that, the use of NPS in the starter of
dairy calves did not affect the dry matter intake, but by increasing
the level of NPS in the diets, the average daily gain increased
linearly and the feed conversion ratio improved linearly.
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Table 1- Ingredients and chemical composition of the starter (DM basiS)

Amount(/) i

Ingredients s, sl

58.00 Corn grain <3 «ls
30.20 Soy bean meal ;. dles
6.40 Barley grain > «ls
1.50 Milk powder <zx .z
1.00 Calcium carbonate ...Is =t s
1.00 Dicalcium phosphate «lis s (s>
0.60 Mineral supplement” s sl s LS
0.80 Vitamin supplement st 5 Lo
0.50 Salt <
Chemical composition ~ %0) e S5

95.80 Dry matter <ix osbs
18.37 Crude protein o= .55
18.23 Neutral detergent fiber s oy s 55 J st SUI

8.00 Ash o oS>
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*Mineral supplement based on DM contains 120 g/kg calcium, 7.7 g/kg zinc, 20 g/kg phosphorus, 20.5 g/kg
magnesium, 186 g/kg sodium, 1.25 g/kg iron, g 3/kg sulfur, 1.25 g/kg copper, 14 mg/kg cobalt, 56 mg/kg iodine and
10 mg/kg selenium.

+Vitamin supplement based on DM contained 250,000 1U/kg vitamin A, 50,000 1U/kg vitamin D3 and 1500 1U/kg
vitamin E.
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Table 2- Performance parameters of dairy calves fed experimental diets containing different levels of nano-
encapsulated plant growth stimulants

):.UJSﬁAM)A>Ji:’LAjT‘5LAaK
Sols e ch.w Gl (o
p-value skt Experimental diets (% growth el b
_ stimulant in diet)
- Sl Parameters
£33 4o 03% sles s e SEM
Quadrati , . Treatmentx _ . o 0.3 0.2 0.1 0
c Linear Period Period Treatment
(2,555 W5 0;
0.3583 0.9354 - - 08271 1453 3833 3690 3670 38.17 15450 L5 05
Birth weight (kg)
( I é & J‘l .
0.1833 0.0216 - . 00493 1693 8205 7615° 7678 7555 SO Stk
Weaning weight (kg)
(5,9) 1355 O35 il
0.1235 00001 0.4867 00001 00001 1310 631.40° 564.50° 564.50° 537.900 ([ <% 032 ol
Daily weight gain (g)
JS s frae SL#
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Daily dry matter intake (g)
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0.2956 0.0176 0.4854 0.0001 0.0078 0.044 1.80 1.98° 1.89 1.98

Feed conversion ratio
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Means within a row with different subscripts differ (P<0.05).
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Table 3. Blood parameters of calves fed experimental diets containing different levels of nano-encapsulated plant
growth stimulants
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p-value 2 Ll Experimental diets (% growth -
. stimulant in diet) )
£33 4 P s [ERA 03 02 o1 . Concentration
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Quadratic Linear  Treatment

03707 05608 01098 2650 3700 3233 3933 3567 oSS
Triglyceride (mg/dl)
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Cholesterol (mg/dl)

04502 08002 00441 0157 572° 628" 520° 1gt oSS
Total protein (mg/dl)

Gl 53500 G 0 2 48 5]

0.4152 0.0478 0.1900 2.67 282.00 29250 29520 297.20 .
Immunoglobulin G (pg/dl)
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-Means within a row with different subscripts differ (P<0.05).
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Table 4. Structural growth of calves fed experimental diets containing different levels of nano-encapsulated plant
growth stimulant

p_value 6)13&’0“ dﬁd Ul.)}u. (Aj:? BE .,\.\Z) JJ.M MJ)) J.L.il.ﬁ)] L;Lnaﬁ?
5|t Experimental diets (% growth stimulant in diet) (e sle) Al sy gla el
227 s s LSl Structural growth (cm)
Quadrati | ; Trentment oSN 03 0.2 0.1 0
o inear Treatment g\
ST
0.8465 0.6657 0.9342 0.850 80.67 80.00 80.33 80.00 Height BE
0.1862 0.4760 0.3115 0.923  63.50 62.00 62.50 64.33  Body length ok db
0.4373 0.0827  0.2950 1.367 88.33 86.17 85.00 85.00 Heartgirth W) 93
0.5353 0.0572 0.1882 1.717  95.17 91.17 91.67 89.83  Body barrel ISP
;j)) Fo oy
0.3412 0.8685 0.6472 1.111 86.00 84.00 85.17 85.33  Height BT
0.1231 0.1093 0.1006 0.949 68.17 66.17 67.50 70.17  Body length o4 Jb
0.6078 0.2877 0.5701 3.037 103.67 98.50 100.17 98.17  Heartgirth W) 93
0.5373 0.5806 0.8286 0.384 11150 107.33 109.33  108.00 Body barrel SIS
(S350V7) S e 3 o

0.2337 0.7864 0.6051 1.357 88.67 85.50 87.67 88.83  Height Bt
0.1583 0.1050 0.1031 0.913 70.17 68.50 70.17 72.17  Body length o4 Jgb
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