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Table 1. The formula and composition of experimental diet

Experiment 1 Experiment 2
Ingredients Dietary fiber levels, % Basal diet
4 8 12
%

Yellow corn 62.40 46.20 30.00 66.00
Soybean meal, 44% 26.00 23.00 20.10 27.10
Full fat soybean meal, 36% 2.00 8.50 15.00 -
Fish meal, 60% 4.00 4.00 4.00 4.00
Soybean oil 0.38 3.87 7.37 -
Dicalcium phosphate 0.17 1.80 1.84 1.13
Calcium carbonate, pulverized 0.11 0.05 - 0.90
Salt 0.40 0.40 0.40 0.40
Choline chloride 0.07 0.07 0.07 0.07
DL-methionine 0.10 0.11 0.12 0.10
Premix’ 0.30 0.30 0.30 0.30
Rice hull 2.50 11.7 20.80 -
Total 100 100 100 100
Calculated nutrient composition

Crude protein,% 20.06 20.05 20.8 20.04

Metabolizable energy, kcal’kg 2,916 2915 2916 2,938

Crude fiber, % 4.00 7.99 12.09 2.88
Analyzed nutrient composition

Crude protein,% 19.46 19.67 19.69 19.97

Crude fiber, % 3.60 8.39 11.92 2.65

NDF, % 4.19 9.69 14.20 -

ADF, % 12.21 22.75 35.69 -

" Supplied per kilogram of diet: Vitamin A, 120,000 IU; Vitamin D5, 2,000 IU; Vitamin E, 10 IU; Vitamin K, 2 mg; Vitamin
B,, 5 mg; Vitamin B, 2 mg; Vitamin B, 10 pg; Biotin, 50 pg; Niacin, 40 mg; Folic acid, 1 mg; Mn, 80 mg; Fe 50 mg; Cu,
5 mg; Se, 0.1 mg; I, 5 mg; Co, 1 mg.
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(ii) 30B% — © TERREETE R R R A TR B B RO (b B >
B TSNS BRI - S 2 IR E AT 60 & » Sy = (B SR S 5
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Table 2. Effects of dietary crude fiber levels on growth performance of goslings during 2-6 weeks of age (experiment 1)

Items Dietary fiber levels, % SE Significance
4 8 12 L Q

Initial body weight, g 280.3 279.7 279.9 3.8 NS NS
Final body weight, g 2,320.3 2,358.9 2,366.9 32.6 NS NS
Daily gain, g/day/bird

2-4 wks of age 67.9 68.6 71.1 1.8 NS NS

4-6 wks of age 77.4 79.9 79.2 1.8 NS NS

2-6 wks of age 72.6 74.2 75.2 1.5 NS NS
Feed consumption, g/day/bird

2-4 wks of age 127.7 133.5 138.6 3.8 NS NS

4-6 wks of age 184.1 191.0 194.2 3.5 NS NS

2-6 wks of age 155.9 162.3 166.4 2.4 NS NS
Feed conversion rate, feed, kg/gain, kg

2-4 wks of age 1.88 1.95 1.94 0.03 NS NS

4-6 wks of age 2.40 243 2.47 0.06 NS NS

2-6 wks of age 2.16 2.21 222 0.03 NS NS

NS: Not significant (P > 0.05).
L: Linear; Q: Quadratic.
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IV. 4i5t5747

il Z STAPTISERHE A 73T 2400 (Statistical Analysis System, 2007 - i SAS) AVEZEHAS » ik GLM
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Table 3. Effects of dietary crude fiber levels on length and pH value of intestinal tract contents in goslings at 6 weeks of age

(experiment 1)

Items Dietary fiber levels, % SEM Significance
4 8 12 L Q
g/bird
Body weight 2,289 2,357 2,374 42 NS NS
Absolute length e cm/bird ----------=-mmmom-
Small intestine 200.7 207.1 208.5 2.3 NS NS
Colon & rectum 10.34 10.49 10.75 0.2 NS NS
Ceca 47.2 48.7 51.1 0.9 i NS
Relative length e cm/100 g BW —---emmmeeeeee
Small intestine 8.86 8.87 8.98 0.16 NS NS
Colon & rectum 0.46 0.45 0.46 0.01 NS NS
Ceca 2.08 2.09 2.20 0.05 NS NS
pH value
Gizzard 2.85° 2.95% 3.20° 0.06 * NS
Duodenum 6.05 6.06 6.03 0.03 NS NS
Jejunum 6.89 6.92 6.87 0.07 NS NS
Ileum 6.94° 7.01% 7.10° 0.03 * NS
Caecum 6.24 6.26 6.14 0.05 NS NS
Colon & rectum 6.56 6.45 6.77 0.08 NS NS

" Means within the same row without the same superscripts differ significantly (P < 0.05).
L: Linear; Q: Quadratic; NS: Not significant (P > 0.05); 7: P<0.1; *: P <0.05.
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B EN Y2 pH {H

A RIGERE A FEREES B 2% > IBENEYZ pHE - DRDEREAR (R 3) > ME/NE pH (B > 1L
TRE R M AT MIN EY) 2 BEE AR - AR 6 & %2 pH (A {KE Clemens er al. (1975) K[
(1992) Z & BEURIEND #e 2 pH {H Ry e (RAYEE R - BEE G2 B 2080 > J6E1E 6 BRI 2
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<0.05) - Wh#E pH {HFEE G S BN B 2 hn - Hedkedide = 8B &E S pH (HEHE 2
IEAHRE (r=0.32; P <0.05) » FLEARREE (1992) f5HIER G = Bl et n S = G 0D 38 pH E 2 &EFAAIL - Gfads
dErTieEihEE Y pH HELH BARERES] - v PRI AR (Stroud ef al., 1985; Tadesse, 1986) » A4 RAGHIRS
pH {E s Rl datE = BRI 0 - 3 HAERS pH (HER et ahaE 2 IR MERA 5 (P < 0.05) » EJS+ 1505
ZEfs ~ B REEER . pHH > S B 2 [ B SR E Y72 - Sudo and Duke (1980) 157 > KEEREE
dhaeeatE > HERs pH EEIR - BEAGERIE 5 R pH E/VA AR ARAE S BN A TR R BB 8 2 S -
AHig A E e NEY) 2 EE

A E R A & B A RIS G E SN AV EE 8 > JINER 4 - 8R4 BUr - ERIBHT R GEE
FraWEYEHE RS M RN S 2 258 (HE - NEE R &N EYEE RS M
AIE 8 2725 (P < 0.05) - RFARAHETE & (¢/100g BW) & eai e & B M B AR (P < 0.01) -
PP AR 3 B B i 5 R R Al e & B T B I 2 AR MR R > H R & B ST W B 2 SR E
Fyr=-045(P<0.01) - B (1992) f5tl} - DI R B X R AR AR - IR RTINS EE - A5
GEAREL AR o AR AR AR AT EAE S AT R S B B SR IR - M AT RE BT 2 A UGB B A B > Akiba
and Matsumoto (1977) s eaJrE4EAE ] SEREAT g 2 FEE Sk A (e ERERG < 8 - &F (1992) f5H - ekRaas
& B ] [ (EHEAT BHE E G RH B R 2R (ATP — 1S 5RE oy ifle - HER G R iRRE ) Z0EM: - ST R £ HERIAE
T - MFBHER - SNEYINGEH E R R E Rt S B IIm e it 240 -
P& 8% B 12% GAlRH A B A G &/ NG R B B 4% B R IHARAE R B AH 70 IS B 11.0% 81 23.8% » [
WY/ NGRS B 8 KR B B SR A & B B R BT Ry r = 0.41 (P < 0.01) - 8REFS 12% Gl
EZIGE - H/NG SN AR E B RE R HA R (P < 0.05) - MIIGEMENEY) Z HE EER
FRE Py S S B e AR R B KR - DR AT RE 2 B RA T S P BRI A R A R B (RS - 1991) » B R
BRI BOEEHEEEUE K (Savory and Gentle, 1976b) - W3R B & I fH ¥ B B EIRSMES B 2
sEnImEE 0 - kb PELE I R T B AR R e 2 B AR AR RE Y Ry r = 0.37 (P < 0.05) - 594 AR
bR E S 12% G A IR EN B IGE N BHEEER (P <0.05) -

T4 ABEERNIA FE SN 6 Bl RIGH G E S NEERZZE (5l —)

Table 4. Effects of dietary fiber levels on the weight of liver and intestinal tract tissue with contents of goslings at 6 weeks
of age (experiment 1)
Items Dietary fiber levels, % SEM Significance
4 8 12 L Q
Absolute weight g
Liver 92.2 89.5 81.87 2.4 T NS
Gizzard 121.2° 141.0° 143.6° 34 *E NS
Small intestine 95.4° 105.9® 118.1° 3.1 *E NS
Ceca 153 13.0° 18.1° 0.9 NS T
Colon & rectum 7.7 73 8.8 0.4 NS NS
Relative weight e 2/100 g BW =----emememme-
Liver 4.03 3.79° 3.44° 0.07 ok NS
Gizzard 5.29° 6.03° 6.05° 0.11 ok NS
Small intestine 4.16* 4.50% 4.99° 0.11 ok NS
Ceca 0.66" 0.55° 0.76° 0.04 NS *
Colon & rectum 0.33 0.31 0.37 0.02 NS NS

" Means within the same row without the same superscripts differ significantly (P < 0.05).
L: Linear; Q: Quadratic; NS: Not significant(P > 0.05); +: P <0.1; *: P <0.05; **: P <0.01.
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I FEI AL GRS 2 — 6 Wi ERIEZARMEZZE - GRIPRINER S < 8RS ZERBUR - 2 —
4 BIRHGE 2 € HIREDIIMI 4% B 8% MM & 8 2 rm B AHEC RO A4 Sy R (P < 0.05) » 3 5IBE A0 12% Kt
13% : HIgE 2 &N BB E B 2GR - 1B 4 — 6 Bk Kaline i = (E R B~ 0 s Hy =
o R RIGERIGE R S e B G E TOE R IR 2 1 i 2 4R PRI (P < 0.05) § PEIRER AR
BERRERSNAR NN 4% B2 8% MHMER 2 i BHAH - (HAHARAE S B 2.65% 31 4.33% B2 5.92% - N &R S Z AL
B HRERTIRRE - MSERE RIS IR R R - 2 — 4 BIRIGEREAEREIREAINRID 4% iR
Z R R A R B Ry - (BAE 4 — 6 ARG S Aol R B R (I &2 8% %= (P < 0.05) -
S Lae e 2 A RMIR - FERTEEIRERINARNN 4% MEIsE R UL RA - I HERSR A g -
g — 2 GRS B 12% > WSS R U SRy E - (A e — 2 RSN R 4%
B 8% iHAE - AIRERRZEHINUE 2 — 4 Bl A RIS ZAGIEE » SR R 2 RN BB i8S s B IEH
Wa &2 hinaRe - 5550 - aRe @A EMIAN - fI40 > BEE R R RGEEREA > A
BEHNEYYERT ZRUL -

(ii) BriERE

£ 6 Wik O 2R S 2/ MR RS AR H SR S BRI R 2RE > BERHEHEER AR (R6) -
Miller (1975) f5 &k BISIR B E S E 2 608 > AVNGREFH R ZES > SRR ERELZ ML - 72
Kl - B2 B REBERHEES BRI & (P < 0.05) » ILAREEE (1992) sH a4
AENIIEE SRR Z S o BRETE 4% B 8% MM a I 2 GHGRIT - 7 IR ERATE B R e
AR 11.3% B 17.4% : 55 ZHBHRE (cm/100g BW) JREEH#HES B II#E 1 & (P < 0.05) > HEGH
REBESAE S BRI Z 1EAHR (r=0.54, P < 0.01) - 5B —AEEBRERAINAIN 4% B 8% HHMFE 4 RIS EH &
FEZWRAER - BT EFERREECFAR MESFEREESEHEEREZNERE  SRaE
[EE B ERE BRI T Z—

EOREEEIR IR [F EALNEE 2 — 6 Bk ERISERIBRZZE (58 2)

Table 5. Effects of basal diet supplemented with different rice hull levels on growth performance of goslings during 2-6

weeks of age (experiment 2)

Items Treatments SEM Significance
Control BA + 4% BA + 8% L Q
(BA)' rice hull rice hull
Initial weight, g 342.3 342.4 342.8 1.0 NS NS
Final weight, g 2,706.4 2,760.0 2,825.7 11.1 NS NS
Daily gain, g/day/bird
2-4 wks of age 65.4" 73.2° 73.9° 0.3 % NS
4-6 wks of age 103.5 99.5 103.5 1.5 NS NS
2-6 wks of age 84.4 86.3 88.7 0.4 NS NS
Feed consumption, g/day/bird
2-4 wks of age 135.8° 141.4* 148.3° 1.8 ** NS
4-6 wks of age 226.2° 236.8" 251.0° 4.6 * NS
2-6 wks of age 181.0° 189.1* 199.6° 2.9 * NS
Feed conversion rate, feed, kg/gain, kg
2-4 wks of age 2.06° 1.91° 2.00° 0.02 NS o
4-6 wks of age 237 2.52% 2.60° 0.02 ok NS
2-6 wks of age 221° 2.21° 2.30° 0.01 * NS

“® Means within the same row without the same superscripts differ significantly (P < 0.05).

L: Linear; Q: Quadratic; NS: Not significant (P > 0.05). *: P <0.05; **: P <0.01; ***: P <0.001.

'BA: basal diet. Analyzed values of crude fiber for BA, BA adding 4% rice hull and BA adding 8% rice hull are 2.65%, 4.33%

and 5.92%, respectively.
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(i) BN EY)Z pH {H

SAER_AFREEAFEL RS - ARG EAEY)Z pH EHEREEERE S 2 Nm 238 R= g > |3
H R R ARG BRSNS 2 T 5 - ZIREER - B - KB 2 BB NEY)
pH E/MERIEZR (R 6) - £l —FREEUEEQFERT - WRINENAY)Z pH HEFREFEZE
s 2R H0 (% 3) - Phistbs—EdalEe — 2 T RGO S R Rl > (B RNEY) pH B2 E
BERBIAE > 3SR 5 2 JRIRHEN AT R et — 2 e S R e i B A M s S B2 12% > iatBe—
o B KR A e PR AR > MR B BB LY 6% (CRFIATR 1) » HEEEEIIERIN 8% HHIE D BE N Y pH {H 2 4%
EPSCREATR -

(iv) HiEEER

S S HAH G E AT E B R S B R (R 7) > FFEHY ER RS E
FHREE R r = -0.47 (P < 0.05) > WhEELE YT B el i i & 8 =2 (AHRH (r = 0.64, P < 0.001) > RbEEATBIE RN
g RE AR 2 B 2 AEREMEL R 1 = 0.65 (P < 0.001) » ZAEAEs— 12% alkaiH A4t Bl the — AL aaliaasn 8% HfE
HEAH ] (e (S 2 MO BEEHTE BITI (P < 0.05) - FLHE Kehoe er al. (1988) 5 L ARAE nTHE ek BRIG D EEARES
HEZERMM 5550 sla— 12% st B A IS S 0D 8 2 B E B 4% ta i m H A E
18.5% » LU Rt —BRE7 & 8% MR R A IE Eh#E 2 MU B B IRAAE E 20.7% > L4581 Hetland ef al.
(2005) BT > BRE/NASELBE IR H o] SR EAEACE 2 V- SR A b BEAH S B B A Ry BT HLAYE AN
25.8% Z EEFARML - HEURECERDBEE B iR DN W] RE Bl b B8R A4 T TR (Kehoe er al. 1988) » TTi{ERDBEEEA]L A 5%
ZEMBEENN 539 MEEZEIUN P ER T2 — - Aoliais & 2 v 5 B BB e 2 v i
R EAVSERBDK HE (Halvorson et al., 1987) B%E (Longe, 1984) PR & i) G laiats o] (ERD B S BB 2 G5 R—2 -

6. ABRGIRRIRIIR FE A 6 B RIEHEREBINEY) pH (H 2%
Table 6. Effects of basal diet supplemented with different rice hull levels on length and contents pH value of alimentary
canal tissue in goslings at 6 weeks of age (experiment 2)

B

Items Treatments SEM Significance
Control BA + 4% BA + 8% L Q
(BA)' rice hull rice hull
———————————————————— g/bird ----------emmmme-
Body weight 2,805 2,805 2,897 51.0 NS NS
Absolute length e cm/bird ----------------—--
Small intestine 214.4 220.3 221.5 2.8 NS NS
Ceca 48.8° 54.3% 57.3° 1.2 ok NS
Colon & rectum 13.7 14.6 14.0 0.3 NS NS
Relative length e cm/100 g BW —-----neeemeee-
Small intestine 7.68 7.88 7.69 0.14 NS NS
Ceca 1.76° 1.94° 1.99° 0.06 NS NS
Colon & rectum 0.49 0.52 0.49 0.01 NS NS
pH value
Gizzard 241 2.58 2.68 0.12 NS NS
Duodenum 6.03 5.99 5.89 0.05 NS NS
Jejunum 6.20 6.02 6.08 0.06 NS NS
Ileum 7.18 7.10 7.17 0.02 NS NS
Caecum 6.29 6.04 6.60 0.08 NS NS
Colon & rectum 6.88 6.75 6.60 0.07 NS NS

® Means within the same row without the same superscripts differ significantly (P < 0.05).

L: Linear; Q: Quadratic; NS: Not significant (P > 0.05); **: P <0.01.
'BA: basal diet. Analyzed values of crude fiber for BA, BA adding 4% rice hull and BA adding 8% rice hull are 2.65%, 4.33%

and 5.92%, respectively.
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Table 7. Effects of basal diet supplemented with different rice hull levels on weight of liver and alimentary canal tissue with

contents of goslings at 6 wks of age (experiment 2)

Treatments SEM Significance
Control'  BA + 4% BA + 8% L Q
(BA) rice hull rice hull
Absolute weight g
Liver 124.9 113.9 115.8 2.6 NS NS
Gizzard 148.6° 148.8° 186.0° 3.5 ok *
Small intestine 121.5° 128.8® 137.1° 3.2 * NS
Total caecum 13.8° 17.8% 20.4° 1.0 * NS
Colon & rectum 11.3 13.8 11.9 0.7 NS NS
Ceca tissue 7.3 9.2° 9.1% 0.4 T NS
Ceca content 6.7 8.5° 11.9° 0.9 * NS
Relative weight e 2/100 g BW =--mmemmmmeeeee
Liver 4.45° 4.07° 4.00" 0.18 * NS
Gizzard 5.32° 5.30° 6.42° 0.10 ok *
Small intestine 435 4.59 4.78 0.13 NS NS
Total caecum 0.50° 0.64" 0.70° 0.04 * NS
Colon & rectum 0.40 0.49 0.41 0.02 NS NS
Ceca content 0.24° 0.31* 0.40° 0.03 * NS
Ceca tissue 0.26 0.33 0.32 0.02 NS NS

" Means within the same row without the same superscripts differ significantly (P < 0.05).

L: Linear; Q: Quadratic; NS: Not significant(P > 0.05); +: P <0.1; *: P <0.05; ***: P <0.001
'BA: basal diet. Analyzed values of crude fiber for BA, BA adding 4% rice hull and BA adding 8% rice hull are 2.65%, 4.33%

and 5.92%, respectively.
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Abstract

The aim of this study was to investigate the effects of using rice hull to adjust dietary crude fiber levels on growth
performance, length, weight and content pH value of gastrointestinal tract in White Roman goslings during 2-6 weeks of age.
This study comprises 2 trials. Both trials used 2-week-old female White Roman goslings as experimental animals and the
experimental period last for 4 weeks. In trial 1, goslings were randomly divided into 3 groups and fed one of three isocaloric
and isonitrogenous diets containing 4, 8§ and 12% dietary fiber, respectively and the experiment process for 4 replicates with
72 goslings in total. In trial 2, sixty goslings were randomly allocated into 3 groups which were the control group (basal
diet), basal diet added 4% rice hull and basal diet added 8% rice hull. Trials 2 were five replicates and each repetition used
12 goslings. Water and feed were supplied ad /ibitum. Feed intake and growth performances for goslings were measured.
Goslings were sacrificed at 6 weeks of age to measure the length, weight and content pH value of gastrointestinal tract for
trial 1 and 2, respectively. The results of trial 1 showed that increasing dietary crude fiber level did not affect weight gain and
feed intake of gosling. Goslings fed diet containing 12% of dietary fiber had the highest pH value of gizzard with content
and tend to have longer ceca length. Relative weight of small intestine containing content were increased by dietary crude
fiber level increasing (P < 0.05). The results of trial 2 indicated that increasing dietary crude fiber level during 2-4 weeks-
old of goslings had higher weight gain and feed intake than those of control group. Nevertheless, feed conversion ratio for
basal diet with 8% rice hull was worse than those of control group (P < 0.05). Increasing dietary fiber level increased the
length of cecal length and weight of gizzard, intestine and ceca. However, the relative liver weight was decreased when the
dietary fiber level was increased. In conclusion, the 12% crude fiber content of diet is not harmful to gosling for growth
performance under isocaloric and isonitrogenous condition. However, it is suggested that corn-soy basal diet with 4% rice
hull is suitable for gosling during 2-6 weeks of age based on the body weight gain, feed conversion ratio, length and weight

of gastrointestinal tract.

Key words: Dietary fiber, Growth performance, Rice hull, Gastrointestinal tract.
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