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Table 1. The compositions of experimental diet during starter period for gosling

Crude fiber levels, %

Ingredients, % 3 6 9 12
Yellow corn 58.15 43.90 29.20 15.20
Soybean meal 27.70 26.00 22.30 18.30
Fish meal, 65% 3.00 3.00 3.00 3.00
Full-fat Soybean meal 3.00 5.00 10.00 15.00
Soybean oil — 3.30 6.00 8.45
Wheat bran 2.00 2.00 2.00 2.00
Molasses 3.00 3.00 3.00 3.00
Dicalcium phosphate 1.40 1.40 1.40 1.20
Calcium carbonate, pulverized 0.85 0.80 0.75 0.70
Salt 0.30 0.30 0.30 0.30
Choline choride,50% 0.10 0.10 0.10 0.10
DL-Methionine 0.20 0.20 0.25 0.30
Vitamin-mineral premix® 0.30 0.30 0.30 0.30
Nilegrass hay — 10.70 21.40 32.60

Caculated nutrient composition
Crude protein,% 20.28 20.04 20.03 20.02
ME kcal/kg 2900 2898 2899 2910
Crude fiber,% 3.10 6.03 9.03 12.00
Calcium,% 0.89 0.89 0.88 0.88
Auvailable phosphorus,% 0.45 0.44 0.44 0.45
Sulfur amino acid,% 0.90 0.89 0.92 0.88

Analyzed value, %

Crude protein , % 20.14 20.15 20.13 20.10
Crude fiber,% 3.13 6.13 8.91 11.95
Calcium, % 0.91 0.86 0.89 0.90
Total phosphorus, % 0.67 0.65 0.64 0.69

Supplied per kilogram of diet: vitamin A, 15,000 IU; vitamin Ds, 3,000 IU; vitamin E, 13.3 mg; vitamin
K, 2.7 mg; vitamin B, 1.87 mg; vitamin B,, 6.4 mg, vitamin Bs, 2.7 mg; vitamin Bi», 16 ¢ g; folic acid,
0.53mg; calcium pantothenate, 26.7 mg; niacin, 40 mg ; choline (50%), 400 mg; Fe (FeSO,), 53.3mg; Cu
(CuS04.5H,0), 10.7 mg; Mn (MnSO4. H,0), 93.3 mg; Zn (ZnO), 106.7 mg; I (KI), 0.53 mg; Co(CoSOs),
0.27 mg; Se ( Na;Se03), 0.27 mg.

. #RET T

BTG OB DU T 00T R4 (Statistical Analysis System ; SAS, 1996 ) EHEESHEITHEET 73
B > A — AR =027 (General Linear Model Procedure 5 GLM ) #7487 5347 » LUR/NEST
¥JE (Least Squares Means ; LSMeans ) I3 > HLiR 2 BRAH 2= RAv#EE T -
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FHhyE (P <0.05) » MEPREER YE /B RIRSAN [E R AR & B i o e 2 5 (40
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Table 2. The effects of different levels of crude fiber in diet on growth performances in White Roman
goslings during 2-5 weeks of age

Crude fiber levels, %

Items

3 6 9 12 SEM
Feed intake, g/bird/d 275.3% 287.5% 262.9%® 211.0° 8.596
Avg. daily gain, g/bird/d 145.4° 149.2° 136.3%® 116.1° 2315
Feed efficiency, gain /feed intake 0.528 0.519 0.518 0.554 0.022

b 1 Data with different superscripts in the same row differ significantly (P < 0.05).

I. {H{EasE KRN E &

B PR A 2 B 2-5 IR RE SR LR B R IRIEE R 2 TN 3 R - MEERE
THALAR B B R B S E R 2 A TP R A S B R m T B R R IR - RS B DA
Hh > FEEWEILARE (D% - IRF ~ Arlssbg) ~ /NE (H2560 ~ 2B 6EE ) kEE S HHE
HEMFEE RS S EIEET SIS (P <0.05) SHEmoEss - JeEiEisE RN ARG
M RN EEERECHS (P<0.05) - B8N KEIGEHRESAERE - &R
e S BIE RN 2R R (P<0.05) B3RS DR e s d s R ERE -

AGABEAE R - INIEREIZ RIS E RN AR E - et B silimE o %5 - alse
RRZHE SO R E RSB RRTE - SRR miiE S B BRI E A - (ORISR -
INAHAE S (BR > 20025 45 > 2003 5 fii<F > 2004) - #5 (2003) fi5H - H5E S HEEREH BT T 12
A bE HE - N e E R R A > FTRE R LB BRI - thrTRE R LB R
TGRS E A 2 < B (2002) DUER [ ERER A 2 BERaRBa i BEEEAE 4 AT - BRETME K]
VORBE R PR > ARG - 22 B BN R B OR BRAT IR [ R SR - BRATIR
R RESRERIN R BRI #8s (B5 > 2003) - fhoh > AGABRRE S A5 B A B R Al 2 B
R R B o A2 R/ - BT RE R RN ERIBMIGE - ERIEAMEE ST (B
2002) - Scheideler et al. (1998 ) FEERFIEFEH - fem/ NVEH AR PRS2 > SRBEIIHFA
F (1978) JRfaH > DIBMIIREENERY) - IH FELUGZEAER N - GEIEAERInK
HIOH BE > SERGHFRNE (BR > 2002) © AGAEE R REL FRpFFEs s tH7T - 5 (1992) #5i -
TG 62 JbepA i e it BRLBR B LA R 2 BB R TR - RiTE RN R 146g - M&RFE Ry 466g © Guy et
al. (1996) JRa8ky > FEEAEA IR A - RS S - (EAEICE IIfHa TR - HEgHEl & 8K
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RERER . BE - Nt dGeEEiestE © Timmler and Jeroch (1997) 5 - B HIHEELIE
AR E SR (5-15%) ZRoR AR e R B S IR bl - S SCERIG B B LERAE 7.0% %
£ 5.4% > MHEIEE E00E 5.8% KX 4.1% » 2R EAUCEERBIRIHIRZIIH + i Eali5neR S
R BEE SRR R R RIS SN SRR AR T R o I BUAREBRAE RE R A

2 3. BN [ERELAEAE & 3 ST R S LAV E R EIR E R
Table 3. The effects of different levels of crude fiber in diet on weights of digestive organs and abdominal fat

in White Roman goslings during at 5 weeks of age

Crude fiber levels, %

Items

3 6 9 12 SEM
g/bird
Gizzard 106.03¢ 152.69° 173.37% 181.12° 8.67
Proventriculus 12.05° 11.82° 13.75% 15.47° 1.03
Liver 67.12 75.25 80.88 75.73 4.48
Pancreas 7.48 8.63 8.63 9.08 0.74
Abdominal fat 35.95% 35.75% 29.40% 16.60° 4.93
------------- 2/100g BW/bird -------------

Gizzard 4.23¢ 5.87° 6.64° 7.45° 0.27
Proventriculus 0.47¢ 0.45°¢ 0.53° 0.62° 0.02
Liver 2.67° 2.89% 3.13° 3.06° 0.11
Pancreas 0.29° 0.33%® 0.33% 0.37° 0.02
Abdominal fat 1.42° 1.38° 1.17* 0.67° 0.19

b€ 1 Data with different superscripts in the same row differ significantly (P < 0.05).

7 4. R RLEAE S A Sl R = MR e E R
Table 4. The effects of different levels of crude fiber in diet on weights of different section of intestine in
White Roman goslings at 5 weeks of age

Crude fiber levels, %

Items

3 6 9 12 SEM

g/bird
Duodenum 11.76 10.60 11.55 13.43 1.13
Jejunum 22.03 21.98 25.13 27.27 1.72
Ileum 19.18° 18.88° 21.00® 24.92° 1.70
Small intestine 53.18° 51.46° 57.80% 65.62° 4.11
Cecaum 6.95 8.65% 9.32%® 9.82° 0.85
Colon-rectum 4.68 4.38 5.15 4.95 0.39
Large intestine 11.63° 13.03% 14.47° 14.77° 1.14
------------- g/100g BW/bird -------------

Duodenum 0.46% 0.41° 0.45% 0.54° 0.03
Jejunum 0.89° 0.84° 0.96° 1.11* 0.04
Ileum 0.79° 0.73° 0.79° 1.01° 0.04
Small intestine 2.12° 1.98° 2.20° 2.66° 0.09
Cecaum 0.27° 0.33% 0.36° 0.40° 0.02
Colon-rectum 0.18 0.17 0.20 0.20 0.01
Large intestine 0.46° 0.50° 0.55% 0.61° 0.03

b1 Data with different superscripts in the same row differ significantly (P < 0.05).
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Table 5. The effects of different levels of crude fiber in diet on length of intestine in White Roman goslings
at 5 weeks of age

Crude fiber levels, %

Items

3 6 9 12 SEM
------- cm/bird -------
Duodenum 36.18° 39.35% 39.12% 42,95 1.97
Jejunum 83.40° 83.40° 87.55% 92.67* 2.54
Ileum 89.15 91.13 91.20 96.25 3.46
Small intestine 208.73° 214.05% 216.86™ 231.86° 6.76
Cecaum 41.15° 43.68% 47.22° 50.08° 3.94
Colon-rectum 11.80 10.78 12.92 10.55 2.27
Large intestine 52.95 54.46 60.24 60.63 4.56
------- cm/100g BW/bird -------

Duodenum 1.44 1.52 1.50 1.78 0.12
Jejunum 3.34 3.24 3.40 3.85 0.20
Ileum 3.57 3.52 3.54 3.97 0.20
Small intestine 2.12° 1.98° 2.20% 2.66° 0.48
Cecaum 1.56° 1.71% 1.83%® 2.05° 0.15
Colon-rectum 0.46 0.41 0.52 0.44 0.06
Large intestine 1.91 1.98 2.02 2.22 0.16

b 1 Data with different superscripts in the same column differ significantly (P < 0.05).

I ek il e 28 2 R R I

FalpE R A 2 = 5 R TR = BE TR R B M o s 2 (B 1) BB S I g s 1
DUBREE 12% FHAAE & AR B A B i B i R (P < 0.05) - {ELAE PR 1 L% 1 B &% iR BEAH
Z TR ESRE 722 5 - Schneeman and Gallaher (1980) $51 » VRN RARAME & (E 1S B IREE R TR
PR » Ik B R B v 1 DABR Bl s (12% ) A AE 2 5 A M i B A 2 B WA o s A
FF o NEABRETRE R FRE R RS (VB R ST3EET » E RIS R AR AEAEIRE APk o B AR U A 35K
Do BE RV BRI R EIRA » TE B A MR PR - AR T 1 e — 2 K5 -
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[ sk S 1 R B TR RBEREREUR  IBE R R AR S & 6% R > SIS I M AR pE B
PEE 2SRRI R P S R B T B LETE MR (P < 0.05) - flfe ol AAE S B 5 SHER i S
BB/ NS RERRE T e B (18 3) o I8E -+ 3B 2R i M B HaE 1 - DUBR B AR R A
HESr 6% PRI B R A AR B PR RS (P < 0.05) -+ 717 2 53 g3 ok st v 258 2 g 1 s )
P A S B E T RIS ELIEME (P < 0.05) - ez iGN A Y 28 2R BE NS 14 LL9-12%
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Figure 1. The effects of different levels of crude fiber in diet on the amylase activity of pancreas of White
Roman goslings at 5 weeks of age. amylase activity (---(O---), specific activity (---/\--- ), Value are

given as mean * SE.
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Figure 2. The effects of different levels of crude fiber in diet on the amylase activity of small intestine of
White Roman goslings at 5 weeks of age.
Duodenual amylase activity ( ---O--- ), Jejunum-ileumal amylase activity ( ---/\--- ); Duodenual
amylase specific activity (— @ —), Jejunum-ileumal amylase specific activity (— A —). Value are

given as mean = SE.



158 JEREFE RS HHE L RIS GEYRER R 8

400 12 1
£
2 I o
2 [ RREIN
a % £ 10 @
3 ¥ ) .
ED ",' ~.“ o 8
£ . % % £
£ 200 A % """ 5
= g
=l =
P Y SO, 6
5 i ; i
100 , I S 4 e i
3 6 9 12 3 6 9 12

BRES
| b A

—p—
[} [\ ]
g g
i
i
>
o

=
3
)

x10° unit/mgcontent protein
@
(=}

x10° unit/mg content protein

150 % e .
50 I TN
b Poogd
100 : . . 0 T T T 1
3 6 9 12 3 6 9 12
Crude fiber levels %

3. BADREAS[RIRELASAE 2 B S TG AR S RS NS Z B T

Figure 3. The effects of different levels of crude fiber in diet on the maltase activity of small intestine of
White Roman goslings at 5 weeks of age.
Duodenual maltase activity (---O---), Jejunum-ileumal maltase activity (---/\---); Duodenual
maltase specific activity (— @ —), Jejunum-ileum maltase specific activity (— A —). Value are

given as mean £ SE.

B sk g S E IR R - EE AR IEE N EY) - S | (Dahiqvist
and Thomason, 1963 ) b Bl G B SR b MBS O 2R ) Bk T MoK 28 R R R R SR AR © KB
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EE BV NG E o i 5 2SRRI M R o BRSBTS B s T R R
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T FORESREEARE (1995) FEEEER st & AR ABAE a0/ N BERE I SN 1 - e 2 8ok e 3 B %
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IV. A RmeE
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HifE DL 0 e R iz e i B LB IR R = 2 88 EORSEBRF A2 5L - B8 G B R Rl sk &
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Figure 4. The effects of different levels of crude fiber in diet on the activities of cellulase and cellobiase in
the caecal content of White Roman goslings at 5 weeks of age.
Cellulase activity of caecal content ( ---O---), specific activity ( ---/\--- ); Cellobiase activity of

caecal content (— @ —), specific activity (— A —). Value are given as mean + SE.
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Abstract

The purpose of this study was conducted to investigate the effects of feeding nilegrass (Acroceras
machrum) on the growth performances and the development of gastrointestinal tract in goslings. A total of
240 day-old goslings were divided into four treatments with 3 replicates. The basal diet contained CP 20%
and ME 2900 kcal/kg. Nilegrass were added to the basal diets to obfain diets containing 3, 6, 9 and 12% fiber,
respectively. Feed and water were supplied ad libitum during the 2 to 5 wks of age. The results indicated
that goslings fed diet containing 12% fiber had significantly lower feed intake. The geese fed with 3% and
6% fiber diets had larger weight gain (P < 0.05) than other groups. Meanwhile, the weight of digestive organ
and intestine of goslings were significantly ( P < 0.05) increased with increasing crude fiber levels, but the
activities of amylase and maltase were decreased in each section of small intestinal mucosa when in the fiber
level in diets was increased. The activities of amylase and maltase of small intestinal contents of goslings at
5 weeks of age were also decreased. A increase in the activities of cellulase or cellobiase was found when the
dietary fiber level were increased. In conclusion, there was no dietary fiber effect on the growth performance
of goslings, but the development of digestive tract and activity of cellulase in caecum were improved when

goslings were fed with 6 - 9% fiber level in diets during 2 to 5 weeks of age.

Key words:Goslings, Accoceras machrum, Gastrointestinal tract.
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