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% B8 NRC (1977) ) 4 8 2 % 5k 1 de Blas
SEUTBRRIE 5T 4 R, B ) NDF 5 58 8 B 6140 )
2.3.1.9 1.4 i 1.0 (i8R R, JFm TR B A2 R

4 ~6 mm [ FURLRDRL o a6 T 2R I % S SR K
W1,
1.2 R SHEFEE

Ve 200 AR ST A I8 958 0 22 A AR (35
H#e) , BENLIr A 4 4, B4 50 (AR5 51/2)
4 3K % 43 B i i NDF 5 3¢ #5 b 9 4 51 ok 2.3
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Table 1 Composition and nutrient levels of experimental diets g/kg
Wi H NDF 5 3 #; b 5] NDF/starch ratio
Items 2.3 1.9 1.4 1.0
JERE(XT2ERE) Ingredients (air-dry basis)
+ >k Comn 180 200 240 350
¥4 Soybean meal 180 180 180 180
/N %k Wheat brean 150 180 190 130
T4t Peanut vine 460 410 360 310
IR A %5 CaHPO, 15 15 15 15
£k NaCl 5 5 5 5
FRIE A} Premix" 10 10 10 10
244} Total 000 1 000 1 000 1 000
B AKOE (F9 Fi3Lmt) Nutrient levels (DM basis)?
Tk DM 877.0 878.4 875.2 875.4
R PE PRI £F 4 ADF 167.3 157.1 150.5 110.0
R PEVE AT ZE ADL 49.2 45.7 41.7 35.5
PPk i 4T 4E NDF 336.1 305.7 272.8 249.5
el 4E CF 137.9 127.9 125.2 36.9
VEH Starch 145.1 163.8 191.5 250.0
K4y Ash 100.8 95.8 88.1 77.7
ME 5 CP 173.6 174.2 183.2 183.7
4 Ca 12.5 11.4 11.3 13.2
i P 6.7 7.2 7.1 6.9

U TR A B T v A B 2 f The premix provides the following per kilogram of diets: VA 8 000 IU, VD, 1 000 IU, VE
50 mg, i ik Lys 1.5 g, FE %R Met 1.5 g,Cu 50 mg,Fe 100 mg,Mn 30 mg,Mg 150 mg,10.1 mg,Se 0.1 mg,
2 B FE K RS2 . Nutrient levels are measured values.
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KA A D) o e Y R, 5 AR
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B K 90 6 0 5 B SRR R A9 e s IR BE E AT
SEN A BB S 1 A I R 45 R IR

Fefh .
1.4 it

s DLV 2B A4 5 iR 22 (R-MSE) 2R,
FH SAS 9.1.3 it i) GLM #E 17 4k 1) 7
2247 M7 , i Duncan [Qik 3178048 10 2 8 LL#KL .

2 HERESW
2.1 A[FE NDF 5ig#tt AN £ R AR E
A

Hi 2 A LU i, B 1R B NDF 7K - B iR A
TR KT AH BL I, SR 7 4 HOE ST R R
WA, e DI I B fe e, & T T MIVAL(P <
0.05) L E LU 7E TT 4 e fIK, BFAMRT 1 4
(P<0.05),{HF¥ H R &8T5 &L (P>
0.05),

&2 [ NDF 5iE# e 6 (AR 3t 44K P9 5 A = 1 BE O 2201
Table 2 Effects of different NDF/starch ratio diets on performance of growing rabbits

T 20 5] Groups P
AH R-MSE &
Items I I m v P-value
T H I E ADG/(g/d) 16. 48" 23.59° 20.38" 19.29° 4.5320 0.011 6
SEHH R & ADFI/(g/d) 85.50 89.20 77.80 81.24 12.820 0 0.230 5
BLE [ F/G 4.51° 2.93° 2.95° 3.52% 1.242 3 0.029 9

AT B8 R AR AN RN PR 2257 B35 (P <0.05)  ANFRS PR RoR 22 5 8 36 (P <0. 01) Al [F] 7 B 8O0 7 B
FREFRALZE(P>0.05) . TR,
In the same row, values with different small letter superscripts mean significant difference (P <0.05), and with different

capital letter superscripts mean significant difference ( P <0.01) , while with the same or no letter superscripts mean no significant

difference (P >0.05). The same as below.

2.2 K[ NDF S5ig#tt GlAMM E KA RIS
g oA )

i LAl DU 3 S 249 R K R B e A
NDF /K- T} il 2 2 FEAR (P <0.01) o
2.3 AE NDF 5 #MitfliAMmNERKAR
BIHEAR T H#

H12¢ 3 W LA Y, (A # NDF 53 #53 L 491 %3
SHE NHESA BFEE R (P <0.05), H K
PfE AR AR R /M REMERE WL
HRIE A R, B AL 22 57 A B35 (P >0.05)

2.4 A[E NDF 5t fliAmxt £ KARE
SEZS Al

4 WA, IR E M NAY NH,-N ik
JE A Bl 2 AR T NDF 7K 18 BEAIR S T = e AR i)
e, DL 2H B s, 35 3 2. 24 mmol/dL , {H 4 [] 2%
FARECP>0.05), fAM NDF 538 E i X ik
REMNEYNIR & EA B EZM (P <0.05) ,%f
PH . ZBRE M TR & E R LI/ (N + T]R) T
BEZW(P>0.05), BHANAEWHRKR S L
A 4H % =, 4 0. 05 mg/mL; [ 4 & A%,
0.03mg/mL; TMMARERFTIAMNA(P<
0.05),
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Values on the value columns with different small letter
superscripts mean significant difference (P <0.05) , and with
different capital letter superscripts mean significant difference
(P <0.01), while with the same or no letter superscripts
mean no significant difference (P >0.05).

E1 {RemEHESERE
Fig. 1 Average diarrhea day of trial rabbits
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JERIEN . B N YA W A 1 0 0 Y 21 4
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AR R G R A 5 U L M9 it L A ik 2 S 3
W], kR NDF 5 3E 83 b 0 i 6 5 I 9 25 0 4
PENG TR v R AN T R 5 5 IR W R SB35, T
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Table 3 Effects of different NDF/starch ratio diets on gastrointestinal development of growing rabbits

T5i 2H 5| Groups P
H R-MSE &
Items I I m v P-value
HE SW/g 29.50® 31.95* 31.46™ 29.06" 2.588 7 0.041 7
/N E SIW/g 53.18" 63.80° 63.17° 57.20% 7.517 2 0.010 8
/N K JE SIL/cm 324. 44 353.10 340. 00 321.44 27.424 4 0.058 5
BipE CW/g 34.32 39.84 38.23 35.40 5.2129 0.149 8
#&4 [ NDF 5 ¥ b 6 {5 12 3f 44K P 52 5 B W IR R B 520
Table 4 Effects of different NDF/starch ratio diets on caecum inner environment of growing rabbits
Bt 24 5] Groups p
i H R-MSE fi
Items I I m I\ P-value
pH 6.03 6.07 6.22 6.13 0.234 1 0.3251
A NH,-N/(mmol/dL) 1.69 1.77 2.24 2.22 0.3520 0.053 9
4R Acetic acid/(mg/mL) 0.38 0.47 0.37 0.36 0.113 0 0.395 2
P9l Propionic acid/( mg/mL) 0.03° 0.05* 0.05" 0.04° 0.011 7 0.019 2
TR Butyric acid/( mg/mL) 0.14 0.16 0.12 0.14 0.048 8 0.591 4
%/ % £
LMY (NE + TH) 2.35 2.45 2.22 1.95 0.5686  0.5425

Acetic acid/ ( propionic acid + butyric acid)

&5 7FFEINDF 5E#MLEIRRMEKAE T HEHAESEMRERENIIT

Table 5 Effects of different NDF/starch ratio diets on

duodenum villous height and crypt depth of growing rabbits

B 2H %] Groups p

AH R-MSE fix
Items I I m I\ P-value
45w & Villous height/ pm 632.99 851.02% 751. 59" 723.5° 95.805 3 <0.000 1
Fas5 TR Crypt depth/ pum 106. 41 114.48 113.26 83.71 40.764 5 0.274 6
4 2 T‘;'_‘ i/ %"‘_"/\ i

B L B R 6.56 9.43 7.84 9.30 3.774 3 0.217 7

Villous height/crypt depth
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Effects of Different Neutral Detergent Fiber/Starch Ratio Diets on
Performance, Caecum Fermentation and Gastrointestinal
Development of Growing Rabbits

ZHU Yanli LI Fuchang® WANG Chunyang WANG Xuepeng
( College of Animal Science and Technology, Shandong Agricultural University, Tai’ an 271018, China)

Abstract: An experiment was conducted to determine the effects of different neutral detergent fiber ( NDF)/
starch ratio diets on performance, caecum fermentation and gastrointestinal development of growing rabbits. A
total of 200 35-day-old weanling rabbits were randomly assigned to 4 groups with 50 replicates in each group,
and they were fed diets with the ratios of NDF/starch were 2.3 (NDF, 336 g/kg DM; starch, 145 g/kg DM;
group [ ), 1.9 (NDF,306 g/kg DM; starch, 164 g/kg DM; group I ), 1.4 (NDF, 273 g/kg DM;
starch, 192 g/kg DM; group Il ) and 1.0 (NDF, 250 g/kg DM starch, 250 g/kg DM; group IV ) , respec-
tively. The trial lasted for 7 days for adaptation, and 40 days for experiment. The results showed as follows:
the ratio of NDF/starch had significant influences on average daily gain (ADG) and feed/gain (F/G) (P <
0.05), but had no significant influence on average daily feed intake ( ADFI) (P >0.05). With the NDF lev-
el decreasing and starch level increasing, the ADG was firstly increased and then decreased, while the F/G had
an opposite change, and the largest ADG (23.59 g/d) and the lowest F/G (2.93) were found in group II.
Average diarrhea day of trial rabbits was significantly decreased with the NDF level increasing (P <0.01).
The values of stomach weight (SW) , small intestine weight ( SIW) , caecum weight (CW) and small intes-
tine length (SIL) in group Il were all the largest (longest) among all groups, and the ratio of NDF/starch
had a significant influences on SW and SIW (P <0.05). The ratio of NDF/starch had a significant influence
on propionic acid content in cecal digesta ( P <0.05) , but had no significant influence on pH, ammonia nitro-
gen concentration, acetic acid content, butyric acid content and acetic acid/( propionic acid + butyric acid) in
cecal digesta (P >0.05). The propionic acid content in cecal digesta in groups Il and Il was significantly
higher than that in groups | and IV (P <0.05). The ratio of NDF/starch had significant influence on duode-
num villous height ( P <0.01) , but had no significant influence on duodenum and villous height/crypt depth
(P>0.05). And duodenum villous height was the longest in group II (851 wm), which was significantly
higher than that in other groups (P <0.01). Based on a comprehensive consideration of measured indices, the
appropriate NDF level, starch level and NDF/starch ratio in the diet of growing rabbits are 305. 7 g/kg DM,
163.8 g/kg DM and 1.9, respectively. [ Chinese Journal of Animal Nutrition, 2013, 25(8) :1791-1798 ]
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