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Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
J5k} Ingredients & Content B F%/KF Nutrient levels” & Content
EX Comn 62.60 flie ME/(MJ/ke) 11.64
T Soybean meal 25.50 FLE R CP 18.00

HFFH Cottonseed meal 4.00 HEr4E CF 3.10




Ky Wheat middling 3.00 £5 Ca 1.02

A% Limestone 1.90 & TP 0.57
BRRSLES CaHPO, 1.20 AIRIHBE AP 0.36
TRk Premix” 1.00 ik NaCl 0.33
frih NaCl 0.30 iR Lys 1.10
LWER L-Lys (78%) 0.30 HZM®R Met 0.48
DL-E% ¥ DL-Met (98.5%) 0.20 BRI 0.78
Met+Cys
41t Total 100.00

ViR T ik R it The premix provided the following per kilogram of the diet: VA 12 000 IU, VD32
500 IU, VE20mg, VK;3mg, VB;3mg, VB8 mg, VBs7mg, VBi20.03 mg, D-7ZZ D-pantothenic acid
20 mg, MHEZ nicotinic acid 50 mg, “E#)ZK biotin 0.1 mg, MR folic acid 1.5 mg, Cu (as copper sulfate) 9 mg,
Zn (as zinc sulfate) 110 mg, Fe (as ferrous sulfate) 100 mg, Mn (as manganese sulfate) 100 mg, Se (as sodium
selenite) 0.16 mg, I (as potassium iodide) 0.6 mg.

Y KN E . Nutrient levels were calculated values.

1.3 X5 sh Y fodse vt

I PR AR . R R A7) 21 HREBIEERS 360 211, BEHLT N 5 DMAEHEL, &4
WELOAES, BAES 8 RS, SRR FRVIEE LR E XS (P>0.05). A&
BT G HRARERD MR Aab IR, RIGAEE BRI~ V) 237l 20%. 30%- 40%F1
50%7 T2 bR B ARTE Al A RR A g0 P R . 156 39 43 d.
14 FEFRE R

WIS TE h B ROV BB BRI 70 TR IR AT, IR R A 1P 38, # M,
HHESREFROK, 24 h e, &WAREX, RIFIEFRE, HXHEE (60£5) %, &t
PRIE SR/
1.5 B AR 32 B IR KT SEE

S PR R B AN T B A 7 7 DR 5 AR i PR R 5 Ak R 1 X 3 DR 3 T R K S s
R AR R AR KT N 17.88%, 4K TN 3.13%; LLFE TR I 1A & (5
IKFH 18.32%, FHLFHEK TN 9.60%: ALBEITHALS I RUHL 25 M /K-F 2 18.49%, FHAF4E/K
TN 12.70%; AL BRIV ARG ARAH 25 15K 18.68%, FHEF4E/K T4 16.11%; ALV %
TR AR KT A 18.83%, HHEF4E/K TR 19.27%.
1.6 fabrillE
1.6.1 AKMEREIRFR

WIGHG 21 A1 64 HECHY, 08:00 fiBEAT 2 MEARE (FREFTIEN 12 b, WlialE U ER N



SNSRI R B R AR SRR, I TH B 9% A8 % B BRI R T B p) L TR
H, FHHREE (ADFD. “FHHEE (ADG) FRIELL (F/G).
1.6.2 iR E K FBIEA S fabs

TIREGHG 64 FIESIT 73 0 NS AL BT L gk 3% 1 R iz b BP0 8 . SRATIEH
TORRE (RS R, RSG5 a5, Rl o 2 RIS R, W 1 A
MlpEE R, ZEnst =480, =W RS, 250ESmBKE, I8+ 4%
. W Fg B 1.5 em fidy, HBEEERRRES R NEY, I A KRR
Pet1g, FREARRTRAKD G, BT 10%5F BERHRER P EE .. B8 EE s A%
K —I% R A B Y) - R > I AKE AR (HE) Yt 4br)5,
J% 4~6 pm JEFIAIEY) U SRR HRIE IR G A% D) A F BT 40, 100 £ FRENLIL IS
AR ALY D)y I Bt SR BT 45 pi L s e U o BT R AR R AT A,
TIARE L BB RS, JETH R OE M /R s R
1.6.3  FRRMARBIHE

TIREGHG 64 FIESIT 73 0 NS AL FEAF L gk 3% 1 R iz b BP0 . SRETIEH
ToRRE RS R, B RAWEERL, T RN . ARG 4 fr iy, B4 4
ANEFH: T AR e R SRR R HE I . TR 7 d, BRI 4 d, T2
FONEEEHEE I, AR e A oK B RIS H AN eI & 0 50 g, T3 3 RibATseta, &k
A I 5 ) ot i ARG 5RTE 50 g B0 TR I L AMA AT D3R, SRR SR AR 4 il
et iR R G 48 h (I HEIY), B HCERAE U0, DBl Aot b i 47 03 180 B KO AN S R 4 R A 2k
BRI 5N 0.1 mol/L HCL #i4£355, 1RAIEILENE T-20 C FORAE, A3 IRIE 7wk
JEEEN 60~65 CHHHENTIRZEEE, EaphEm 24 h FARE, ids, EARTHRE,
e, 140 B, B, BENE AP EAES.

BSR4 A S S G T , R U A R LGS BRI E , AR & 2R
IR, M4 BRI AR 2 . 7R MR 5 A L

F R (%)=100x (FESBAE-FRHHRIED /FRSBAE.
1.6.4 IMIHAACIRFR

TIRIGRG 64 HESHT 73 I & A B B bk 35 1 AP i b B3 IR . SRETIEH
TERRE M A RS N, BRI 8 mL, ¥EA 10 mL B0 i RHCE, Lk i AR
FE ML %E 30 min Ji5 EA 3 000 r/min 50 15 min 738 B IFWCEEILIE, -20 CTRIRAE, PAIIEAH ML

AR WA (GLUD & BRI A& i AL E , SHREE (TCO S ERHMH



¥ B LB E, JRE (UREA) 8RR EBRENE, BEE (TP) & &K M48IR
EE, AEA (ALB) &8 R HR P EERENE . 4R bRah i B R R R T i T
B A =1 722 A A AR S 2, BT K IS 7E URIT-8000 4 [ Sh2E AL B A CREMRAR FIARBET7
R ARAFAM) FRH7: mMEREA (GLO) & &l H5H 3k
REASE=AEATE-AEAYTE,
1.7 BAESia b
RIS Excel 2003 #AEBEAT WL AL B S, KA SPSS 13.0 GittHAF AT B K 32 7 22
5rHT (one-way ANOVA) , # AP Z 7 235, WIRA Duncan RVEHET 2 EILEL, REK

PN P<0.05. 33645 R CLFIgELhrfE 2= FRoR .

2 & R

2.1 [ BB T 7 DR 5 A R Al DRt B A A K R ) 5

AN TE] B AT 7 0027 DR 5 A R it DD AR T T A A K MR RE I S L3R 20 % AL B BG B 1Y
ADFI Al F/G Bt 75 0022 pREAC LU 0038 InmnZ it v, B, 5408 T AHEL, AEHGIE
I B AR S AT P 8 AL PR B RS 1) ADFI 4 B35 TH (P<0.05), TiAEIL. IV, Vit
WS FIG B E TR (P<0.05). BACHEARKIH ADG B LR #ZER (P>0.05), (H
Wb TR R3S T R R I ADG, HEBAbH T 5851 ADG 425 1 8.77% (P>0.05). %
QPR AL RGP M) E L PR ER R REZER (P>0.05).

F 2 TRIR] BT I R PRI R SRR B a0 KA R B

Table 2 Effects of different proportions of silage ramie instead of basal diet on growth performance of Landes

geese

P E - )

- SROEN THARCE CFHAME R
TiH Items Average initial _
) Average final weight/g ADFI/(g/d) ADG/(g/d) F/G

weight/g
T Group I 1584.38+31.16 4 658.93+:480.19 331.67+33.10°  76.86£12.21  4.39+0.67¢
KEFEIL Group 1T 1 584.38+35.20 4928.57+250.48 387.1748.63°  83.60:6.58  4.65+0.38
SEFEIIL Group 111 1558331531 4565.08+480.55 300.66£14.46°  75.17+12.02  5.32+0.87%
KEFEIV Group IV 1 568.06+30.05 4 544.44+244.68 414.61£2552> 74414653  5.62+0.67
KV Group V 1 570.83+45.50 4561.914310.04 45264442315 TATSLTAT 61241020
Pt P-value 0.427 0.200 0.000 0255 0.000

A BB FNE FREFRORZE R B (P<0.05), MRS FRFRRZERAEE (P>0.05). &3, £S5



Al
In the same column, values with different small letter superscripts mean significant difference (P<0.05), while with
the same or no letter superscripts mean no significant difference (P>0.05). The same as Table 3 and Table 5.
2.2 AN[RI A T e R AR R Al DR K B 8 P 7 5 W 2 L T 4 45 4 1 5

A T B A5 5 22 R AR Al P R xR A S 1 R B IR R L3R 3. B AL B R] il K
. F KR SR KE. ERKELDAEEENTREER (P>0.05); Skt
BT AHEL, A [E BB 2 R B AR A DR 1 A BRI RS 1 i = i R B
+HRG K. B KESA TS (P>0.05),

T AN TR A 5 2 R AR R At P AR xRS 7 R BT A8 S5 A IR 2 R 4. 5403 T AH
b, AbE RIS RE I G B g . SR/ e s IR B TR (P<0.05). & AbEE[H
WG+ 3. TR ESE. RERE. MRS, SE s /a8 RS EY TR
Z5t (P>0.05),

F 3 NI BT I R PRI SRR B 3 O 7 £ S

Table 3 Effects of different proportions of silage ramie instead of basal diet on intestinal development of Landes

geese
SH e Wit ks ok Liiii’jz zi B et Wyt
Intestinalful length/em ~ Duodenl length/em . *~ " Cecum length/em  Intestnal weight'kg
WIR T Group I 231.17421.97 38.17+1.94 159.2148.96 23.8342.15 0.08+0.02
WHT Group I 236.00+9.88 37.50+2.51 162.82+4.52 25.56+3.21 0.09:0.01
UEIRIL Group I 253.33+16.32 40.83+2.23 167.09+3.02 27.8042.67 0.09::0.01
WHEIV Group IV 252.00+21.49 39.67+2.66 165.6345.90 26.90+3.83 0.10+0.02
WV Group V 247.86+19.59 40.14+3 34 164.56+7.98 24.75+4.96 0.09:£0.02
P P-value 0.868 0.168 0.202 0.267 0.683
2.3 ANIE] E A I R R AR R AR %o B A R 577 73 LA U 2 R 52 )
AN T5] B A5 075 R B AR L At PRI AR B A R 577 70 RO WA R 52 i) W% 50 42 T IS
(1) BE AR R B AR AR 2 B 35 5 T HA & b B (P<0.05), AbFE T . TIHaRE0 38 e AH T 1

KA 2 5 2 5 T HAth - Ab B (P<0.05);

FHAL S 4 (P<0.05).

x5 AEHIE
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Table 5 Effects of different proportions of silage ramie instead of basal diet on nutrient apparent metabolic rate of

Landes geese

%



B Items MEE HEAR biikgnid FH g D5
Total energy Crude protein Crude fiber Ether extract
RET Group I 66.43+1.19° 40.32+1.35° 16.13+5.61¢ 70.70+0.647
B Group I 60.84:£0.55¢ 21.23+1.13¢ 23.35+7.75¢ 63.931.04b
MR Group T 63.23+0.82" 23.4741.10° 45.85+3.93 67.83+1.30°
ReHIV: Group IV 53.25+1.774 12,081,344 37.43+4.28 63.654.57
RV Group V 49.32+1.00° 6.970.98¢ 47.0624.140 59.83+3.93¢
Pl P-value 0.00 0.00 0.00 0.02

2.4 ARV EGAITE 07 R A QT At Pl AR X IR I 375 7 A 1 b R 2
AN [R]85 222 R 5 A QI it AR T BA ARG I 07 A AL AR AR R 52 L 6.0 2% A 3 TR0 3

WIS SEA. BEA. RES. #EE. SHER. KRESEHLEEZER (P>0.05),
K6 ANTE LI 2 R AR A P AR B 3G L 7 A AL F b R R i

Table 6 Effects of different proportions of silage ramie instead of basal diet on serum biochemical indices of

Landes geese

AbEE 1

oSt AL FRITT

oSty

LOsLia

TiH Items PE,

Group | Group II Group Il Group IV Group V P-value
BEA TP/ (g/L) 25.93+4.65 26.63+5.33 29.67+4.93 28.53+2.42 28.10+9.30 0.481
HEHA ALB/ (g/L) 10.33+1.75  10.66+2.18 11.87+1.79 11.53£0.92 11.80+4.26 0.494
BEH GLO/ (gL) 15.6042.91 15.97+3.16 17.8043.16 17.00£1.61 16.30+5.05 0.475
WAEPE GLU/ (mmol/L)  7.23£120  7.16x1.39  8.46x1.22  8.04+£0.61  7.59+2.05 0.309
MJHEEE TC/ (mmol/L)  2.99+0.67  3.11x0.87  3.56£0.72  3.35+0.71  2.83+0.75 0.294
JRZE UREA/ (mmol/L) 0.80+1.31  0.70+0.12  0.93+0.47  0.62+0.08  0.78+0.08 0.162

3 W ®”

3.1 ANIE)EEATE T2 R A L Al DR X B S A A Ak B R S

UG, X622 R AE PIRG TP r (10 52 FH F FE SR e b, g B S T SUARTRRAS [F) 22 R 554
HHAC A B BATERE A2 Ak RE A BB R R S S5 M R B ISR 0L, PR KPR RERT I B 25
SRR E N TR, FEIRINRG 2~4 JE RSN 5~7 J B 1] FH 22 R 10 0 EL 14 I E 50%
PAUNBONIEH, X FRE R MRS R IA 2 5 — B MO R I BOR 28 ST 7T
FRASFDREL S 22 FRIC EE 0 ARG ZE K BERI R 85 3R R B, I A RS TR IR IK 2~4 F kB Bt
MR 522K 1:3 Bk, 5~7 FRE BUAR e kLS 22K 1:4 B ELraiR, F it 5



FMERERE, T IRAFELT HOFRIE A A . ARTT,  H AR R LT I 2 JBRAE A8 P R o F6) N A e 4
Ee A, WIRRSH ADFI AT F/G BEE 7022 pRE AR L] A9 AN Wi oo i iz 8 v, 1 &%
Ab 3 [ AEG RS ADG ¥E B2 R, 1X 5 Chen U2 FUA FRIML LR 4E7KT- 0 21 8 1 R A4E KAtk
REFZIA (A 2R AL — 20, LR DIBEE PR 4E KT 3w, 7~ 10 AR 5e#81 ADG TE i #
Ak, TRIERG ) ADFL A F/G T AN, EARIG T, 4% 20%75 I bk Ee A7) B A3 it
TARR AL FE T RER ARG IRAT T LK) ADG, HACEE I3RS F/G e 1 ML Al P RR g b 3
IRTC 5 22 5% -
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Table 4 Effects of different proportions of silage ramie instead of basal diet on intestinal mucosal morphology of Landes geese
AbE T AbEE T SSEDNI AbFE IV VISEAY
WiH Items Pl P-value
Group | Group 1I Group 1II Group IV Group V
+ =3 Duodenum
% E @ Villus height/um 600.59+17.44 592.42+101.90 656.50+40.46 583.31+54.33 600.45+89.30 0.587
Fa =R FE Crypt depth/um 122.45+16.39 130.81+6.07 113.47+17.99 123.01£22.42 121.73+15.50 0.780
7 BEJEE Intestinal wall thickness/um 385.50+£56.33 340.97+47.36 367.42+29.44 376.33£41.58 381.22+45.68 0.717
BERE/TLEIRE V/IC 4.96+0.64 4.5240.67 5.87£0.76 4.830.76 4.98+0.77 0.188
2/ Jejunum
EHE Villus height/um 663.38+96.21 588.12+69.76 664.72£53.25 721.71£75.51 676.90+153.56 0.528
a5 ¥R )% Crypt depth/um 115.59+1.93 110.84+14.62 113.69+8.62 120.74+8.74 113.02+20.22 0.839
JEEEL S Intestinal wall thickness/pum 314.86+58.70 305.14+21.14 328.30+25.94 316.92+42.25 286.26+26.43 0.509
HEmEMRERE VIC 5.75+0.92 5.3240.27 5.88+0.75 5.99+0.64 5.99+0.67 0.686
FElf% Ileum
% E % Villus height/um 644.12+47.36° 763.16+20.50° 674.88+64.29° 650.65+65.28° 712.22424.91% 0.038
K55 IKE Crypt depth/um 113.38+12.56 114.14+12.35 119.32+12.73 105.2249.21 115.94+5.89 0.350
JEEJEL S Intestinal wall thickness/um 256.46+47.71 265.95+53.86 294.53+50.20 256.39+27.62 261.00+19.32 0.613
BERE/TEEIRE V/IC 5.70+0.34° 6.73+0.57° 5.66+0.17 6.19+0.38% 6.15+0.33% 0.012

FATEHR B AR A RN FREROR ZE R B3 (P<0.05), MFEETLTBERRERAEZE (P>0.05). £ 6 [,

In the same row, values with different small letter superscripts mean significant difference (P<0.05), while with the same or no letter superscripts mean no significant

difference (P>0.05). The same as Table 6.
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PR S R R B K A E R AR . S — T, MRREE S KR
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WA, BRI as it SRR B A BT, YAl ch R 506181, AR
Borfr, ST EAp) T I R 5 AR S TR 1 25 A B AG RO M T8 E A Pl K P R B B K
BIF T, RIS, 152 20% 075 0022 R AR R ADAR ) b 21 TR 3088 R R B i . R
PR IR BE Y AR, U — @ LU A7 I R AR it e A ) M P ARG R 8 i
I 1) W18 K B B B BT A G AR o
3.3 [ RO 2 R 5 AT At DR S ARG 77 7 R LA 2R L3 A= A 18 s P 5

VI 2 AR IE S B A TR AT 4K ST RO 3 In, - B0 K41 4 AR U 3R 22 g im0, T x4 A
Hoth 725 CUF R AR AR S N RR0S), 3X 5 ARG IR 70 45 A — 3. TEARG
B T 2 R AR LB P T v, B ROHE A7 R AR R TR T v, T RE DR 2 1B R
RAR 2 BT BAR, TR R, — 5T, SRR R 2R R AR 2 1 T v 5 RO 1 D — P
REF R &G 53—, HAh I FOU AR e AR = 22 5 R 4F 2k K T
S RO TR B AT P B TR B S ORRO AN, ARG Hh B A 7 I R B AR P T
ISR R BT, THRE T 9720 AR 2 N Bt AR K Mgt b sg g, Hodr, 4%
20%EE 7 I R AR AL AR A AL B T AMYRAT 1 e/ ADG, M F/G th 5 Pl MR it )
MR AL EE T TG 52 % 57

IS I 37 F AR FRAR AR b vl 1 DAy SR s A BB 150 5 g B 5 75 ) R A FR AR A
e, S EnILEaER. A&, BREA. M. SEEE. JREREEY
To 52 25 5, DB BRI AT AR 4 B3 AR SRk T AR R A W B ARG, i AR R B RS LA ¥ A=
THAE AR IO B A o

4 4 »

ZaN, EARKFZMT, DK, 70 RUAREER. il kK E &g E R
VIR, 20% 75 022 R EL A5 B ARSI At DR B 21~ 64 H i BB RG HOR F AL -
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Effects of Different Proportions of Silage Ramie Instead of Basal Diet on Growth Performance,
Intestinal Development, Nutrient Apparent Metabolic Rate and Serum Biochemical Indices of
Landes Geese
HOU Zhenping! LIN Qian'" JIANG Guitao> WU Duangin! WANG Mansheng! WANG
Haowei! DAI Qiuzhong'*"*

(1. Institute of Bast Fiber Crops, Chinese Academy of Agricultural Sciences, Changsha 410205,
China, 2. Department of Animal Science and Feeding Technology, Hunan Institute of Animal
Science and Veterinary Medicine, Changsha 410131, China)

Abstract: This experiment was conducted to study the effects of different proportions of silage
ramie instead of basal diet on growth performance, intestinal development, nutrient apparent
metabolic rate and serum biochemical indices of Landes geese. A total of 360 healthy 21-day-old
Landes geese with similar body weight were randomly selected and allocated to 5 groups with 9
replicates per group and 8 geese per replicate. Geese in the group 1 (control group) were fed a
basal diet, and the others in the test groups (groups II to V') were fed with the experimental diets
which made silage ramie replacing the basal diet according to the proportions of 20%, 30%, 40%

and 50%, respectively. The results showed as follows: 1) the average daily feed intake of geese of
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groups II to V was significantly higher than that of group I (P<0.05), and the ratio of feed to
gain of geese of groups III, IV and V was significantly higher than that of group 1 (P<0.05).
In addition, the highest average daily gain of geese was obtained in the group II, but there was no
significant difference in average daily gain of geese among all groups (P>0.05). 2) There were no
significant differences in total intestinal length, duodenal length, jejunum+ileum length, cecum
length and intestinal weight of geese among all the groups (P>0.05). In addition, the villus height
and villus height/crypt depth in ileum of geese of group II were significantly higher than those of
group I (P<0.05). 3) The apparent metabolic rates of gross energy and crude protein of geese of
group | were significantly higher than those of other groups (P<0.05), the apparent metabolic
rate of ether extract of geese of groups [ and III was significantly higher than that of other
groups (P<0.05), the apparent metabolic rate of crude fiber of geese of groups III and V was
significantly higher than that of other groups (P<0.05). 4) There were no significant differences in
the contents of total protein, albumin, globulin, glucose, total cholesterol and urea of geese among
all groups (P>0.05). To sum up, under these experimental conditions, based on the evaluation of
growth performance, nutrient apparent metabolic rate, intestinal development and serum
biochemical indices of Landes geese, the results show that silage ramie replacing the basal diet

according to the proportion of 20% is appropriate.

Key words: silage ramie; Landes geese; growth performance; intestinal development; nutrient

apparent metabolic rate
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