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B AR R A s, RAER T R AMAKIE R, K 36 KFH A1 S KT (150
25) kg | ABIE &G BB () AL A 3 A (EL E2 A7 E3 20) , A MEZAANATE HAAEL 3 &
I El 24 RAKAE SRR, B AT (1~45d) P H(46~90 d) =5 H1 (91 ~135 d) 444
AL KT 2% A 10.13.11.23 A= 11.97 MI/kg; E2 284" R P a6 AR T4, FREAT 4 . P A0 5
BARGE A RE AR T2 F 4 11.14.,12.02 4= 12.82 MI/kg; E3 204"% &4 R 4042, B IEaT 4 .
o A Fe e AR RO AL AR KT 2 B A 11.49 12,44 F= 13.22 MI/kg, 4R 27~ :E2 AL F e F H
Fela Bk E FH AN EHETESTEI RE3A(FREHMGTH A ERI) (P<0.05),#
FIb 2 E&KT El #2 E3 20 ( P<0.05) ; &A X 4109 F3 B ¥ F £ I h E2 4>E3 4A>E1 41, 2
YL 2 F R H(P<0.05), FMEEMINAETRIA E2 44>E3 2A>E1 40, H20 [ 2 F B % (P<
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Table 1 Composition and nutrient levels of diets ( air-dry basis) %
HACHT AR BE
Early fattening period Middle fattening period Late fattening period
WiH
Items E14 E241 E34 El1#1 E241 E34 El14 E24] E3 4
El E2 E3 El E2 E3 El E2 E3

group group group group group group group group group
JEB} Ingredients
A HE Straw 55.18  43.34  31.35 40.28 3549  31.21  38.34  33.70 28.66
HAEH Alfalfa 2,12  11.84  21.42 4.02 6.03 7.99 2.04 4.06 6.08
F AN Corn silage 6.43 9.77  12.16 6.09 9.13  11.34 5.55 8.30 11.51
Tk Corn 6.07 14.85  20.29  27.11 30.45 29.72  37.39  36.51 35.72
K ¥ Wheat midding 1.60 2.00 2.40 1.76 1.92 1.59
A Soybean meal 8.40  8.00 5.60 7.20 6.40 5.60 6.22 3.96 1.21
T AKEEK Corn gluten meal 0.60  0.92 0.40 0.70
T KIEZEH Corn germ meal 7.42 1.40 3.00
TR S HL AT %) DDGS 1.60 3.40 3.00 3.16 3.76 3.00 3.47 2.20 3.02
#k ¢ Bran 10.00 3.90 3.10
K E.i# Soybean oil 0.40 0.60 1.00 0.82 1.26
A2 g KT
Puffed full-fat soybean 3.00 1.00 4.00 5.00 2.20 5.50 7.92
£k NaCl 0.40  0.40 0.40 0.50 0.50 0.50 0.55 0.55 0.55
£ ¥} Limestone 0.44 0.44 0.44 0.56 0.56 0.56 0.61 0.61 0.61
BEER A4S CaHPO, 0.8  0.88 0.88 1.10 1.10 1.10 1.21 1.21 1.21
TRk Premix"” 0.16 0.16 0.16 0.20 0.20 0.20 0.22 0.22 0.22
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Early fattening period Middle fattening period Late fattening period
WiH
Items E14 E241 E34 El#1 E241 E34 E14 E24] E3 4
El E2 E3 El E2 E3 El E2 E3

group group group group group group group group group
TR =4 NaHCO, 0.30  0.30 0.30 0.38  0.38 0.38 0.44  0.44 0.44
41t Total 100.00  100.00  100.00  100.00 100.00  100.00  100.00 100.00  100.00
35K Nutrient levels”
JHALfE DE/(MJ1/kg) 1043 11.23 1197  11.14 12,02 12.82 11.49 12.44 13.22
T¥ 5 DM 86.31 83.92  83.12 85.65 85.44  85.47 84.86 83.34 81.47
FLEE BT CP 12.54 1264 1252 11.15  11.14  11.26  10.59  10.56 10.36
MU EE 4.91 5.40 5.93 5.19 5.55 5.96 5.49 5.79 5.96
LKy Ash 7.74 7.39 7.08 7.15 6.87 6.73 6.69 6.78 6.67
H PR IR 2T 48 NDF 57.20  55.38  50.99  48.01 46.70  44.21  46.94  43.86 41.63
R MR A 47 4k ADF 32,71  32.23  30.37 2671 2636  24.55  27.11  25.24 22.01
5 Ca 1.15 1.16 1.20 1.27 1.24 1.22 1.15 1.17 1.18
P 0.48 0.48 0.42 0.52 0.51 0.49 0.48 0.51 0.51

1) H T iR R AL One kg of premix provided the following:Fe 20 g,Cu 5 g,Zn 30 g,Mn 30 g,I 120 mg,Se 120 mg,
Co 120 mg, VA 2 000 000 IU, VD, 800 000 IU, VE 9 000 IU,
2) BRIHALRESN B IRk 3 S SME . 3H A REA A DU 2 f 8 B R RE T AL 2R 1T Wi 45 . Nutrient levels were measured

values except DE. The DE was calculated according to GE and energy digestibility.
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1.2.1 AKFOMHERE it FE -+ A5 U+ R

BTG AT T ARG THRSEARE, id
FWIARE 2 R 15 d BR 1 RIKE A
BL V-2 H I E (ADG) KR e s, it
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Table 2 Effects of dietary energy level on growth-fattening performance of meat donkeys

i El 41 E2 £ E3 4 P(E bR 1R PH
Items El group E2 group E3 group SEM P-value
R Body weight/kg

5 FF 4f Experiment beginning 151.20 151.23 152.53 1.338 0.971
BNERTHY Early fattening period 169.32 172.04 173.36 1.124 0.876
FHE A Middle fattening period 193.46° 211.20° 200.30° 1.383 0.020
BHEJEH Late fattening period 211.47° 232.54* 220.77° 3.268 0.007
Y H I E ADG/ (g/d)

HHEETH Early fattening 402.77 462.50 462.99 1.463 0.527
B E 1Y Middle fattening 536.35" 870.13° 598.71° 10.654 <0.001
FHEJE 1 Late fattening 400.25° 474.29° 455.52* 6.853 0.004
A H Total weight gain/kg 60.27° 81.31° 68.24° 4.270 0.005
TH B R E i DML/ (kg/d)

HHLHTH Early fattening period 3.66 3.94 3.88 0.112 0.230
BE ] Middle fattening period 4.63 4.75 4.49 0.211 0.676
FHEJE M Late fattening period 5.08 5.24 4.71 0.267 0.396
ARG Total trial period 4.47 4.64 4.36 0.174 0.536
BEE F/G

HHEETH Early fattening period 9.15 8.45 8.38 0.256 0.215
B AE 1Y Middle fattening period 10.54° 5.47° 7.56" 0.324 <0.001
HHLJE ] Late fattening period 12.82° 11.08° 10.27¢ 0.449 0.002
ARG W] Total trial period 10.84° 8.34° 8.74° 0.300 <0.001

[F) A5 B A I8 AR ) 5= RE G 7 B 3RR 22 5 AN 38 (P=0.10) |, JE AR AN [ AH ) - 1R 22 53 .3 (P<0.05) . TR,

In the same row, values with the same letter or no letter superscripts mean no significant difference ( P=0.10), while with

different letter superscripts mean significant difference ( P<0.05). The same as below.
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B E3SHLEFEER(P=0.10);5 E3 1M,
E1 A IR LT AR A s iy #a 5 (P=0.075) . E3
20 0% B JE B s R PN R s RO IR B O T
%7 T E2 E1 41( P<0.05) ,E2 41195 JE B 1y &
1 PN G D7 I B B T EL 4 ( P<0.05) ;E2 E3 41
AR EIEE S GR HE R EF & T E1 4 (P<
0.05) .
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IR TS (P<0.05)
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Table 3 Effects of dietary energy level on slaughter performance of meat donkeys
i H El 41 E2 41 E3 41 M b i 15 Pl
Items El group E2 group E3 group SEM P-value
SEHITE # LWBS/kg 211.47¢ 232.54° 220.77° 3.268 0.007
MR E Carcass weight/kg 114.06° 127.75° 120.72° 1.039 0.002
J& 523K Dressing percentage/ % 54.43 55.22 54.71 0.470 0.254
A% Net meat rate/ % 43.04 43.95 43.57 0.338 0.440
R4 % A 2R Net carcass percentage/ % 79.38 80.00 79.70 0.338 0.440
IA'H [t Meat to bone ratio/ % 3.85° 4.00* 3.93% 0.006 <0.001
IR AL AL Eye muscle area/cm’ 42.06 40.89 39.07 1.500 0.075
GR fH GR value/mm 19.90° 24.37° 25.39° 0.872 0.018
B JEINE W T Perirenal fat weight/kg 0.61° 0.71° 0.81° 0.005 <0.001
KNG B Omental fat weight/kg 0.27° 0.30° 0.35" 0.003 <0.001
M HE S # Intra-abdominal fat weight/kg 2.12¢ 3.21° 3.90° 0.020 <0.001
W Z BEHE i B Mesenteric fat weight/kg 0.98° 1.23° 1.26° 0.014 <0.001
x4 AREEKENRIPELRRERESRIEHH T
Table 4 Effects of dietary energy level on tissue and organ weight and indexes of meat donkeys
1 H El 4 E2 41 E3 41 I b P fH
Items El group E2 group E3 group SEM P-value
i Weight/kg
[fi.#% Blood 7.45 8.46 7.62 0.558 0.455
J% & Fur 16.47 17.24 16.64 0.489 0.473
3k Head 10.41 11.04 10.37 0.416 0.502
5 Hoof 6.25 5.82 5.76 0.294 0.470
F& Tail 0.18 0.19 0.17 0.012 0.473
L JJE Heart 1.20 1.24 1.25 0.046 0.795
JHRE Liver 3.38 3.54 3.52 0.149 0.231
JELE Spleen 0.96 0.83 0.87 0.056 0.329
Jii i Lung 4.55° 4.60° 4.90° 0.081 0.009
F B HE Right kidney 0.73 0.72 0.70 0.045 0.732
B AE Pancreas 0.20 0.19 0.23 0.016 0.381
Bk Whole visceral organ 10.77 10.75 11.14 0.384 0.747
FEEL Index/ %
1fil % Blood 3.63 3.86 3.62 0.239 0.762
J% & Fur 8.06 8.08 7.80 0.233 0.689
3k Head 5.10 5.15 4.92 0.117 0.552
5 Hoof 2.85 2.88 2.72 0.176 0.244
E Tail 0.09 0.09 0.08 0.005 0.275
LIk Heart 0.60 0.57 0.59 0.015 0.567
HFHE Liver 1.58 1.52 1.56 0.059 0.187
6L Spleen 0.42 0.38 0.45 0.022 0.134
Jiti I Lung 2.20 2.14 2.27 0.061 0.372
F B HE Right kidney 0.36 0.34 0.33 0.012 0.137
JH AR Pancreas 0.10 0.09 0.11 0.007 0.296
BEHS Whole visceral organ 5.34 4.97 5.26 0.116 0.092
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Table 5 Effects of dietary energy level on digestive tract weight and indexes of meat donkeys
ERE| E1 4] E2 4] E3 41 P bR Pl
Items El group E2 group E3 group SEM P-value
% pH Cecal pH 6.38 6.35 6.38 0.052 0.994
i Weight/kg
H Stomach 0.78 0.82 0.75 0.044 0.562
1+ —48 % Duodenum 0.92 1.01 0.89 0.047 0.476
ZE W Jejunum 1.10 1.08 1.18 0.019 0.492
[7 /7 Tleum 0.59°¢ 0.88" 0.73° 0.674 0.012
/I Small intestine 2.61 2.97 2.81 0.151 0.205
H W Caecum 1.14 1.27 1.12 0.798 0.678
25 )% Colon 3.41 3.85 3.38 0.138 0.898
H W Rectum 1.72° 1.13° 1.61°* 0.196 0.019
KW Large intestine 6.27 6.25 6.11 0.332 0.605
FEAHALIE Whole digestive tract 8.88" 9.22° 8.92° 0.242 0.023
844 Index/ %
H Stomach 0.37 0.35 0.34 0.127 0.317
+ 458 Duodenum 0.44 0.43 0.40 0.139 0.262
%% %y Duodenum 0.52° 0.46" 0.53* 0.133 0.009
[51 % Teum 0.28 0.38 0.33 0.017 0.152
/N Small intestine 1.23 1.28 1.27 0.176 0.244
H W Caecum 0.54 0.55 0.51 0.205 0.175
£5 1% Colon 1.61 1.66 1.53 0.015 0.467
H W Rectum 0.81° 0.49° 0.73° 0.159 0.001
K% Large intestine 2.96 2.69 2.77 0.022 0.134
HAMIHAKIE Whole digestive tract 4.20° 3.96" 4.04° 0.167 0.012
xo6 AMEEKEXNAPFHLERERERERKNIZME
Table 6 Effects of dietary energy level on digestive tract length and colon circumference of meat donkeys
i H El 4 E2 4 E3 %4 Py pR iR P1{i
Items El group E2 group E3 group SEM P-value
£ JF Length/m
48 % Duodenum 0.59 0.63 0.57 0.040 0.756
ZE W Jejunum 7.70 7.87 7.78 0.513 0.413
[51 % Teum 0.39 0.44 0.40 0.051 0.842
/N Small intestine 8.68 8.94 8.75 0.125 0.433
H W Caecum 0.71 0.71 0.65 0.032 0.541
K25 Large colon 1.18 1.28 1.17 0.044 0.407
/NE5fi% Small colon 0.70 0.71 0.69 0.042 0.986
1§45 % Transverse colon 0.57 0.66 0.57 0.037 0.291
E% Rectum 1.02 0.85 0.92 0.059 0.277
A 1kiE Whole digestive tract 12.48° 13.13° 12.51° 0.156 0.032
J&4 Circumference/m
K&5 M Large colon 0.39 0.41 0.39 0.015 0.632
/NgER Small colon 0.36 0.39 0.35 0.019 0.688
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EREAR, A TE S R X i —
AR T AR R AT R AR AL B R DB SRR T
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JEAE AR 1 BT P AR [R] | B8 2 K AN [ ) 2%
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4 & it
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Effects of Dietary Energy Level on Growth-Fattening Performance and
Slaughter Performance of Meat Donkeys

ZHOU Yan' ZHANG Jing' CHI Yue' YUE Yuanxi' ZHAO Yanli' GUO Xiaoyu'
ZHANG Yongwei’ SHI Binlin' YAN Sumei'”
(1. Inner Mongolia Key Laboratory of Animal Nutrition and Feed Science, College of Animal Science, Inner Mongolia
Agricultural University, Hohhot 010018, China; 2. Inner Mongolia Grassland Yulu
Farming Co., Ltd., Horinger 011500, China)

Abstract.; This study mainly investigated the effects of dietary energy level on the growth-fattening perform-
ance and slaughter performance of meat donkeys, and provided a theoretical basis for the formulation of nutri-
ent requirements of stall-feeding meat donkeys. Using a single-factor completed random design, thirty-six meat
donkeys (male) aged 1 years with similar body weight [ (150+£25) kg ] were selected and randomly divided
into 3 groups (E1, E2 and E3 groups) with 4 replicates in each group, and 3 donkeys in each replicate. Don-
keys in the E1 group were fed low-energy level diets, and the digestible energy levels in the diets at the early
fattening period (1 to 45 d), middle fattening period (46 to 90 d) and late fattening period (91 to 135 d)
were 10.13, 11.23 and 11.97 MJ/kg, respectively; donkeys in the E2 group were fed middle-energy level di-
ets, and the digestible energy levels in the diets at early fattening period, middle fattening period and late fatte-
ning period were 11.14, 12.02 and 12.82 MJ/kg, respectively; donkeys in the E3 group were fed high-energy
level diets, and the digestible energy levels in the diets at the early fattening period, middle fattening period
and late fattening period were 11.49, 12.44 and 13.22 MJ/kg, respectively. The results showed that the body
weight, average daily gain of E2 group were significantly higher than those of E1 and E3 groups ( except for
average daily gain at the late fattening period) (P<0.05), and the feed to gain ratio was significantly higher
than that of E1 and E3 groups at the middle fattening period and the late fattening period ( P<0.05). The aver-
age daily gain was E2 group>E3 group>E1l group in the whole trial period, and the differences were significant
among groups ( P<0.05). The live weight before slaughter and carcass weight were E2 group>E3 group>E1
group, and the differences were significant among groups ( P<0.05) , but the meat to bone ratio and eye mus-
cle area of E3 group were significantly ( P<0.05) or tended to be significantly (0.05< P<0.10) lower than
those of E1 and E2 groups, respectively; the omental fat weight, mesenteric fat weight, perirenal fat weight,
intra-abdominal fat weight and GR value of group E3 were significantly higher than those of E1 group ( P<
0.05) , and those ( except omental fat weight) of E2 group were significantly higher than those of E1 group
(P<0.05). The lung weight of E3 group was significantly higher than that of E1 and E2 groups ( P<0.05).
Compared with E2 group, the index of whole visceral organ of E1 and E3 groups trended to significantly in-
crease (0.05<<P<0.10), the whole digestive tract weight, ileal weight and whole digestive tract length signifi-
cantly decreased ( P<0.05), and the indexes of jejunum, rectum and whole digestive tract weight and rectal
weight significantly increased ( P<0.05). In summary, meat donkeys can obtain the better growth-fattening
performance and slaughter performance when the dietary digestible energy levels at the early fattening period,
middle fattening period and late fattening period are 11.23,12.02 and 12.44 MJ/kg, respectively. When dieta-
ry energy levels are too high or too low, they will not beneficial to the development of growth-fattening per-
formance and slaughter performance. [ Chinese Journal of Animal Nutrition, 2021, 33(5) .2827-2835 ]
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