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Abstract: The objective of this study was to analyze the effects of oregano essential oil, which is a natural addi-
tive, on the growth and hematogenic immunity of newborn calves. Fortynewborn calves were selected, and
divided into experimental and control groups, in this study. on the basis of their dates of birth,with 20 calves
in each group. Oregano essential oil was added to the concentrate for calves in the experimental group ata pro-
portion of 40 g « t ', Indices of growth performance and hematogenic immunity were tracked, and analyzed in
the calves from their birth to 70 days. The results showed that with increase inthe time of the growth and de-
velopment of thecalves, weight, height, body length, chest circumference, abdominal circumference, pastern-
circumference, total serum protein levels, levels of immunoglobulins G, A, and M, and average feed intake
were significantly higher in the calves of the experimental group than those in the control group (P<C0.01); the

incidence of diarrhea in the calves in the experimental group reduced markedly (P <C0.01). Overall, the study
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showed that the concentrate with added oregano essential oil could boost the growth, immunity, and feed

intake of calves, and reducediarrhea morbidity, which was suggested in the results.

Key words: newborn calves; oregano essential oil; growth performance; hematogenic immunity; feed intake;

diarrhea; TP
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Table 1 Calf feed composition

FOk ﬁfﬁi ¥ B THEE 4 5
Ingredient Application Dry Dry matter Nutritional composition
amount/kg matter/kg content/ %

B E K Corn 50.31 44.27 88.00 WFLEAE Nel/(MJ » kg D) 0.84
B2 Molasses 4.00 3.08 77.00 MM CP/% 24.24
=¥ Soybean meal 43% 30.00 29.40 98.00 g MR A 48 ADF/ % 7.86
ZRIB M K £ K Corn distl 10.00 9.40 94.00 rh e A 4E NDF/ % 17.55
32 H1 Rapeseed meal 2.00 1.84 92.00 g i Fat/ % 4.73
#h Salt 0.10 0.10 99.00 FEAZAB Met/ % 1.91
KF M Oil, soybean 1.00 0.94 94.00 R R Lys/ % 6.63
IR KLY Premix 2.59 2.56 98.58 55 Ca/% 0.79
Bt/ ke 100.00 91.59 91.59 P/ % 0.46

1l Se/ % 0.33

0D TRBIRESH VA=650 U, VD=1 000 1U, VE=444 1U,Fe=>152 mg.Cu==>18 mg,Zn=>61 mg, Mn=>61 mg,Se=>0.45 mg,1>>0.38 mg.
Co=>0.15 mg., 2)ZEEHHie TS E ARG o B¢ A 3 FR AR e ) (NY/T815 —2004) H3 T L FoAy g S

Note:1) One kilogram of premix contained the following: VA=650 IU, VD=1 000 IU, VE=444 1U, Fe=152 mg, Cu=18 mg, Zn=61 mg,Mn=
61 mg., Se=0.45 mg, 1>0.38 mg, Co=0.15 mg.2) NEm{ was a calculated value according to China Feeding Standard of Beef Cattle(NY/T815—

2004) ,while the others were measured values.
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Table 2 Results of single factor analysis of variance in growth status of calves
it H Ak # 0 Hi% 14 Hi& 28 Hi 42 H ik 56 H i 70 H i
Item Treatment 0 day-old 14 day-old 28 day-old 42 day-old 56 day-old 70 day-old
i
43.65+4.44 51.15+£4.40 61.754+4.45A 73.85+E£4.60A 88.05+5.10A 104.20+4.55A
A Experience group
Weight/kg X R H
42.254+3.97 49.2544.01 58.1544.04B 69.40+4.02B 82.30+4.16B 96.654+4.38B
Control group
i 50 20
84.50+3.61 86.6043.65 89.7043.73A 92.70+3.59A 96.70£3.51A 101.85+E3.96A
I N= Experience group
Height/cm X R 2H
82.10+4.04  84.0544.02 86.20+4.06B 89.20+4.12B 92.25+3.89B 96.15+4.09B
Control group
AN |
83.3045.20 85.2545.18 89.30£5.11A 93.4045.03A 98.35£5.17A 104.55+5.54A
&K Body Experience group
length/cm Xif BR 21
80.90+4.62  82.9544.62 85.9544.55B 90.05+£4.68B 93.95+£4.56B 98.85+4.42B
Control group
4 . .
i il Chest 81.75+3.13  84.70+3.15 86.8543.25 90.80+3.17a 96.05+3.33A 101.75+3.11A
Experience group
circumference/
X R 4
cm 80.5043.07 83.4543.03 85.604+3.10 88.60£3.14b 92.90£3.57B 97.454+3.14B
Control group
Mz 41 )
79.75+3.65 82.7043.60 85.85+3.63a 89.80+E3.44A 98.15£3.50A 103.4043.72A
Abdominal Experience group
circumference/ X 18 4[]
78.60+3.57 81.5043.66 83.80+3.87b 86.85+3.44B 92.45+3.69B 96.60+3.80B
cm Control group
R4
11.254+1.02  11.25+1.02  11.354+1.18 12.25+1.02A 13.30%E1.03A 14.10£1.12A
& Experience group
Pastern/cm i PR 2
10.8040.95 10.8040.95 10.80+£0.95 11.20+0.89B 12.05+1.00B 12.8040.95B

Control group

T [/ — 35 B RS F /NG b R a0 4 5 X IR 25 57 1935 (P <<0.05) , RSN R K 7 i 3s i go 20 5 X IR 20 2 S b | 3 (P <<0.01) . P RER
REFALE, T,

Note: Different lowercase letters within the same column indicate significant difference between at the 0.05 level; Different capital letters with same

column indicate significant differences between at the 0.01 level, no letter indicate no significant difference. similarly for the following tables.

R3I BHERKRABBEEENEFZESTER

Table 3 Results of repeated— measures analysis of variance in growth status ofcalves

rfci Trfjfcm H #% Day-old AR Treatment X H ¢ Day-old
1A Weight <0.01 <0.01 <0.01
&% Height <<0.01 <<0.01 <<0.01
&K Body length <0.01 <0.01 0.02
gl Chest circumference <0.01 <0.01 <0.01
& il Abdominal circumference <0.01 <0.01 <0.01
& il Pastern <0.01 <0.01 0.01
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Table 4 Analysis of immunoglobulin levels in sera ofcalves by single— factor analysis of variance
WH yise 0 A 2 A 14 H i 28 Ak 42 H it 56 H i 70 Hi&
Item Treatment 0 day-old 2 day-old 14 day-old 28 day-old 42 day-old 56 day-old 70 day-old
i 4 _ _ _ _
) 45.05+£2,70 47.40+2.56 50.1042.73 53.30£2.74 57.20£3.12A 62.15+2.68A 66.254+2.65A
MyE BEH Experience group
TP/(g- LD xtmgl
45,90+2.81 48.6542.94 50.90+2.81 52.15+2.52 54.20%2,55B 57.154+2.37B  60.35+2.56B
Control group
A B B B
GBRERREH ; 111.80+5.22 132.90%5.30 117.1545.26A99.00£5.21A 122.15+=5.11A 140.40%+5.03A 161.504+5.20A
Experience group
G IgG/
. Xt B2
(mg+dL™") 111.85£5.97 132.8546.33 110.85£5.75B 86.7045.60B 105.0046.32B 118.7545.66B 135.70£6.06B
Control group
g _ _ -
GERREH ] 4,60+£1.90 16.95+£1.99 13.65+1.95 8.95+2.04A 16.85+2.28A 26.90+£2.17A 38.40%£2.37A
Experience group
A TgA/
1 *
(mg+dL™") 4.85+1.87 17.80+2.09 13.15£3.48 5.80+1.85B 12.20+1.99B 20.05+2.24B 28.95+1.96B
Control group
R gl i} _ _
IR E N ) 10.0043.32 30.35%3.20 22.35£3.31A11.30£3.39A 16.404+3.30A 23.70£3.71A 32.05+3.15A
Experience group
M IgM/
o Xt HE A
(mg+dL™") 10.75+2.88 30.05+2.86 19.754+2.83B 5.90+2.90B 9.00+2.73B  14.15+2.87B 21.05+2.76B

Control group

x5 BEHNBFEFREREAQSENREESNEFZENNER

Table S Results of repeated-measures analysis of the variance of serum immunoglobulin levels in calves

WiH Ab F H % A ¥ Treatment X
Item Treatment Day-old H # Day-old
g B\ A TP P<0.01 P<0.01 P<0.01
HRIEERE N G IgG P<C0.01 P<0.01 P<0.01
FIERREH A IgA P<<0.01 P<0.01 P<0.01
FIEREH M IgM P<<0.01 P<<0.01 P<<0.01
*6 BE4XBATHARETE (kg)DPHER
Table 6 Results of weeklyanalysis of average feed intake (kg) of calves
b ER 3—7 Hi 8—14 H i 15—21 Hi#g 22—27 B 29—35 Hi
Treatment 3—7 day-old 8—14 day-old 15—21 day-old 22— 27 day-old 29—35 day-old
i85 21 Experimental group 0.03£0.01 0.16+£0.02a 0.284+0.02A 0.4740.06 A 0.84+0.09A
%} BE 41 Control group 0.0240.01 0.1440.02b 0.254+0.03B 0.4140.07B 0.7540.09B
Ab B 36—42 H% 43—49 H % 50—56 H ik 57—63 H% 64—70 H i
Treatment 36—42 day-old 43—49 day-old 50—56 day-old 57—63 day-old 64—70 day-old
i % 40 Experimental group 1.3940.03A 1.93£0.04A 2.3740.07A 2.7240.08A 3.1140.11A
Xt HE24H Control group 1.30£0.04B 1.83+£0.04B 2.25+0.04B 2.60£0.06B 2.95+0.09B
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Table 7 Incidence of diarrhea incalves

6 75 %X Diarrhea times

Ak 3

Treatment

SO AT LTS IR

Frequency of level “4” mild diarrhea

Frequency of level “5” severe diarrhea

X% 40 Experimental group

*f B8 2H Control group

8.75+£0.72B

12.2540.85A

0.25+0.44b

0.75+£0.72a

H bR R 2R /0 0.5 IR E 5 3 (P <<0.05),
3 i

Je ' A B R TR 15 0 1) B IR A R 4R T o A
A H LN A B AU FRAE B2 Y A A BREAR T L B 5
W H O BAF A 0 5 B A e g . DA & H SR K
200V G TR
3.1 RPRRP I RS Do A KR B 5

R S5 XF A4 7E 0 H i E AE KK
b LR PR TR 22 3N 835 (P =>0.05) . & 70 H iR
P 2H 22 [) 25 TOUR A 22 5 1 Sl B 2 (P <<0.01) . 16 H]
I 2H 5 0 2 R A 7R K I 10T O S R AT o D Y A
o, i HL i 50 20 B2 2 1) AE A R DT R R R A L (A
T 560 4 A A 45 0L F B 359 7 AN [ B i) 5 0 IR 2 s A 25 S
& (P<<0.05),

Wr 3 )5 38 5 4 5 % IR 2H R A R R RS A 2 R
T A B B, 3 3R WA AR A X — B B, SR B DR H
A5 R0 [ A ]k A Ay B — R R AR BB TR
(4 RE 12 240 FR 1A ) B2 I S0 fel 282 A K R 1 AR
Tk, A A R R PR R T A R A L
RS,

TE 70 d 35 1 P, R A B AR T B
60.55 kg, xf BEAT 44 1 7 B4 F 0 54.40 kg, il 50 20
B m AR 6.15 kg, X R A4 KA T
T B RO A A B A R B, R A
ZORE M B SR E TR BT A Wl 2 R AR R R T 3R
POVERT . I B2 2K i om 200 30 B8 4 2 il A 3 1
A BB L D R A BT RE B 2 Y SR T
FH T AR 3X 5 % 40 1 il B 28 R VR I RCR I
— R,

3.2 KRR R oo B A o i b e BRE G
B IR 5 W

R H 5 R A28 0 H I I % B (AL S
BREM GOREREND AVREREAM EZ5HAE
E(P>0.05),2 H IS 42 4 1 ) L3R A5 9 3 e
PE L ARPEERE 1 (1gG L 1gA L TgMD ¥ BE ¥ Kl 42 &, (1
ZRABEP =005 Wi TEFRERERET
R S84, ANBE A R A e BRI L 3 Fh e BR AR
W E R L2 PRAR IR TE 28 HIR I B B B AR (4. 28 HR )5
A G e BV R T B S RE L S R BR AR R B T R
Wb, B 70 H W B A R 25 R O I R (P <
0.01),

fE 70 d r IR SR A P L X0 4 5 X IR A4S 4 I T
SEH(TPTE 42 H %22 5 il 3 (P <<0.01) , fR B2 Bk
FEHgG IgA IgM)E 28 Hid ¥ £ Btk i & (P <
0.01), au6 2 4 4 Ho X BE 4 85 4 1 0 3 BR 2R 1 ok %
T+ ot I T 2 45 2 e ok 2L A P AT T R B T
UE BH 50 21 B2 28 AR A5 T 3 4 Ml o8 SR K (AR A
B e B AR KO R G gge g SR A AR T A 4

TR A BB T AR
3.3 CRPRH I T SRS DB 1 T 2R R R RS
e iR

R4 YR e 8— 14 H IR EFF 45 W 3%
T R A (P<<0.05), & 70 H &R 56 45 ik
0 2 B2 A RORT R 2 B 2R SR £ R A 1 AH R 21
AP H R B R 0 T B B4 (P <<0.0D)
FE AT A P a0 20 A A MRS R AR ORI, 1 2 /0 T X IR
A 4 R IMIETE (P<<0.01) . “5”" R HIE 5
(P<C0.05) ¥y 10 3 /b T B4l . 22 B 4 20K i W) 4]
P R —FETE W06 A F A ) B S AR T A S
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