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Abstract

Exploration and demonstration of ecological breeding model of

"Corn planting - Zi goose breeding Combination"

The cost of feed in goose production accounts for about 70% to 80% of the cost
of breeding, which restricts the economic benefits of the goose industry to a certain
extent. As a herbivorous waterfowl, the digestive system of goose has the
characteristics of fully decomposing high-fiber roughage, and has good utilization and
adaptability to roughage. Therefore the goose can replace part of the feed ingredients
by ingesting roughage including, corn leaves and agricultural by-products. The
purpose of this study was to explore the effect of the combination of planting and
breeding on the growth, slaughter performance, intestinal morphology and, cecal
microflora of Zi goose, and the effects of Zi goose corn field stocking on corn yield
and soil physicochemical properties were analyzed and compared, to provide data
reference for the application of Zi goose corn field stocking mode.

Corn in the silking stage was used as the carrier in Research 1, and Zi geese as an
object for further research. Here, the growth, slaughter performance, serum
biochemical parameters, ileum intestinal morphology ,and cecal microflora of Zi
geese were analyzed, and compared with the control group breeding in captivity and
the trial group stocking in the corn field with 10% dietary reduction. The experiment
lasted for 56 days. The test results are as follows: The terminal body weight and
average daily gain of the Zi goose in the experimental group were not significantly
different from those in the control group. Dressed weight, semi-eviscerated carcass
weight, eviscerated carcass weight, breast weight, slaughter yield, semi-eviscerated
carcass yield, and eviscerated carcass yield of Zi geese in the trial group were
extremely significantly higher than the control group(P<0.01), thigh weight and

abdominal fat weight were significantly higher than the control group(P<0.05). In



addition, villus height and villus height : crypt depth ratio in the ileum of the trial
group were extremely significantly higher than the control group(P<0.001), but the
crypt depth was extremely significantly lower than the control group(P<0.001). The
relative  abundance of Actinobacteriota, Coriobacteriia, Coriobacteriales,
Atopobiaceae and Olsenella in the cecum of the trial group was extremely
significantly higher than the control group(P<0.01).

Corn field as the object in Research 2, the corn field without Zi goose stocking
was used as the control group, the corn field that were stocked with Zi goose in 2021
as Test group I (stocking for 1 year), the corn field that were stocked with Zi goose in
2020 as Test group II (continuous stocking for 2 year), the corn yield and soil samples
of each group were collected and measured uniformly after the end of the Zi goose
feeding experiment in 2021, the test results are as following: The corn yield per
hectare of test group II was extremely significantly higher than that of the control
group (P<0.01), and significantly higher than that of test group I (P<0.05); The soil
pH value of test group II (pH=7.21) was significantly higher than that of test group I
(pH=6.79) and control group (pH=5.94) (P<0.01); The total potassium content of soil
in the test group I was significantly higher than that in the control group (£<0.05);
The content of soil organic matter, total phosphorus and available phosphorus in test
group I and test group II were higher than those in the control group, but there was no
significant difference between the groups (P>0.05). Compared with the control group,
test group I and test group II can increase economic benefits by 1045.12 RMB and
495.36 RMB per hectare of corn field.

These above results show that, under the condition of saving 10% feed, ingesting
corn leaves can regulate cecal microflora structure and ileum intestinal morphology in
Zi goose, thereby improving the digestion and absorption capacity of the body, and
ultimately affecting the growth and slaughter performance. At the same time, the
stocking of Zi geese in the corn field improved the physical and chemical properties
of the soil, increased the soil nutrient content, corn yield, and economic benefits have
also been it improved. To sum up, improved the ecological environment quality and

promoted the green and sustainable development of the breeding industry.
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Fig2.4.3 Pattern diagram of stocking of geese under forest
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Fig3.3.1 Effects of surface molecular of probiotics on intestinal epithelial barrier.
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Fig3.3.2 Intestinal flora and metabolites interact with the regional immune system in
the intestinal tract.
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T RYEE MR EBRL 2 B A PR & s A CH bR 5 : SY202105020).

1.1.2 FZFER

BUIG T K b AU T 3 MO0 S0 Bk, v 50~60 om AR 9 [
3 (2000 m?) )oK H AT IR AT RETATR, THERE R 0.03 R/ m?. MR AT
PRI S5, I T R 2230 (2021 45 8 A 7 HD JFHHET T K )i
7%, WA 56 K, MHFRALKT 2021 4F 10 H 2 HE R,

PRI T K PR B I 985 R AT IS I IR R bt 2h T IC & 1k, k04 H
FR5f HRZELARTRD, A R i 5 e B LA LoD 10%, Rl HAREC 77 18 777K P
WF 1.1 ARIEATHTORIG LR, WIS H T oKk 22 AT 8% o

1.1 S HORA U o &8 IR K (%)

Table 1.1 Ingredient and nutrient levels of the experimental diets

5%y o HIRKF TR
Ingredient Content Nutrient levels? Content
+AK Comn 50.80 RUFEE ME/ (MJ * kg D) 10.85
¥ Soybean meal 18.95 HEH CP 17.16
T K E A H Corn protein meal 4.15 FHET4E CF 5.88
# %k Wheat bran 7.20 #1K 4> Crude ash 5.08
KHE Rice bran 10.90 i Ca 0.80
£ Limestone 1.70 Bk TP 0.37
R4S CaHPO4 0.80 HAIR Met 0.35
SN NaCl 0.35 Wi ME Lys 0.65
HEIR Met 0.15
R Lys 0.25
JHFE Choline 0.15
TRl Premix! 2.00
411 Totol 100.00

e LT ARE IR AE R A 15000 TU. 4E4: K D3 2500 IU. 4i/E %K E20 mg. 4i/E
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B ARAAR 1% HAZORBAEIAFEERK T EFHREOY A

#Z Ks2mg. 44K B 1.6 mg. 44K B, 6.5mg. 44K Be3.25mg. 4E42 2 Bi20.15 mg.
AR 28 mg. 2R 8 mg. MR 08mg. EME 75 ug. Fe 50 mg. Cu4dmg. Zn 50 mg.

Mn 80 mg. 11.3mg. Se 18 mg. 2.8 7K A5 E.
1.1.3 BEARE

TFRRI ARG, BRABEHLUEE 10 RFFRGEAT 5 2L B 52 50, BEnifcE
ZARMEE (FBW) , BT BF R M2 T 2 mL 208, ZilF L 10 min,
3000 r/min #5.0> 10 min, WCEEIMIE, - 20 CCUKFH P ARTE o AT RE S ER A I AL Y J i3k
ITRRE, IR (KGR A IIARIEMERSIT7E)  (NY/T 823—2004) il
SENFRE B AR, i B, A e YLE . RRULE A, RS OO T
FEAE (RPEFE) . BEAE. BAE (BOD . BRE (WA RILE (ZARE.
Fe i B 259D Ja il B

1.1.4 AKEGEEEZMHEENE

MRIERE WL AREE (FBW) , HEFHHEE (ADG) , JRitEFHH
KEE (ADFD FRREL (F/G) , MRIHHE AW FR:

FHHMSE (ADG) « BB EREREIEAIRE, ARAESHERN
ZEAERR LRI R B A P H i

P HRER (ADFD « 50 ARG FETRDRE S & 5 e R A LU AR

BLALL (F/G) : BIGARMEILR (FCR) , “PHHREEM T HMER L
fH.

IRAEAR PR B R E ., P EE . A . FLE., BRVLE AR Ek
TEBEER, PR, SFmEER, WY, BVEMEER, 1EAKX .
R (%) =[BIRE (g) /FEAEE (g) 1X100
PP (%) =[IPEE (g /SEHNEE (g) 1X100
SRR (%) =[41REE (g) /ZHIEE (g) 1X100
B (%) =[FMRALE () /4ifEE (g) 1X100
BRI (%) =[FMRRVLE (g) /&iFEE (g) 1X100
MEESR (%) =[EHEE (g) /AFlEE (g) 1X100
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B ARAAR 1% HAZORBAEIAFEERK T EFHREOY A

1.1.5 BEZS4a 300 2

RAEAREAONE . FFE (ZIEEE | MR, B GRMD . IRE (ENEYD
FMALE (EARZE. B ENEYD MEETTERRELR, HEAXWT:
FESSFEEL (%) =[FsEE (g) /FERIEE (g) 1X100

1.1.6 IMFEAAT

MmiEEEE (TP) « HEH (ALB) MEREH (GLB) KK 4 H3)
AAC T BORBEATINE , ARE 8 B ANERE A BB A EREE (A/G) .

1.1.7 A 5S40

i F Excel 2019 A A0 #E R 50H 0, 1 SPSS 26 H HIMSIFEA t #6560 14T
e, BAELL CEME R RoR, P<0.05 REZEFEE, P<0.01
REZFIEE.

1.2 48

1.2.1 FOKHEJEGRR RS A K P RE IR e

MR 1.2 IR, GRIG AUA R 2R AR AN 5 H 18 B 2 v T 4, (EL 4 e

ZRAEE (P>0.05) , M-FHHX &= A LM B 2K T R A
(P<0.05) »

R 1.2 TOK M BB RS FRGA AR RE R 2

Table1.2 Effects of corn stocking on the growth performance of Zi goose

A Xof HEZH IR H P1iA

Items Control group Corn field P-Value
LA {KE FBW/ g 3580.0001+424.717  3625.882+306.657 0.730
PEIHIGE ADG/ (g=d™) 21.257+4.875 21.809+3.114 0.774
FEH KRB & ADFI/ (g+d™) 142.870+4.366 128.580+3.967 0.014
BHAIEL (F/G) 6.72740.210P 5.870£0.244 0.011

E: ab BARWMBER—ITHNEARR LR, NERREFEEEZR (P<0.05) AB FKRWIHRAE
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F ARSI KA R R F Ao F MR Fo0

Fl—AT WA AR b, MR RAREFEEZR (P<0.0D) ;

(P>0.0.5) . F[E-.

1.2.2 FORHRITEGRRFFRS BB 3 P RE ARSI

M2 1.3 m 50, g4 F R A E

SR ety E S §TE S

H, MAHRZERHREREZES (P>0.05) .

R 1.3 TR a] R X KRG = R RE I

E‘/ﬁ

To - BEN R B 2 A 22 7

Ny, v E ., LR, B,
ETXRA (P<0.01) , RRUIEMBEREEEEST

XA (P<0.05) o BRI AUFFRIM LA AIRE G 2 0 IEZH, BRI A X e

Table 1.3 Effects of corn stocking on the slaughter performance of Zi goose

miH Xf R ZH N ERRE el PiA

Items Control group Corn field P-Value
JEVR . Carcass weight / kg 2.9334+0.2408 3.243+0.1004  0.003
2 ¥4 i B Half-eviscerated weight / kg 2.468+0.193B 2.847+0.0924  <0.001
42142 8 Eviscerated weight / kg 2.19340.1878 2.546+0.0974  <0.001
Hi )L Breast weight / kg 0.378+£0.041B 0.441£0.0254 0.001
BEALE Thignh weight / kg 0.35740.042° 0.3931+0.024° 0.031
JE A5 & Abdominal fat weight / kg 0.069+0.016° 0.09440.0092 0.046
J& 5% % Slaughter percentage / % 85.369+1.0148 86.633+0.3534  0.003
1§ % Half-eviscerated percentage / % 71.90512.4368 76.056+1.2624 < 0.001
4214} % Eviscerated percentage / % 63.880+£2.9708 67.975+£1.7254  0.001
Hi )L % Breast percentage / % 17.281£1.780 17.359+1.124 0.908
&AL Thignh percentage / % 16.276+1.263 15.452+0.828 0.102
G HIE % Abdominal fat percentage / % 3.150£0.599 3.650+0.375 0.207

1.2.3 FOKH[RBRRFFRE A2 16 2 I R e

R 1.4 AT 50, RS0 4RO I E Fi8 20b 2 B T X R4 (P<0.001)

i

TR SR B ISR BORER 15 T Bosl I 4LR T3 AL, (HZE S A 35 (P>0.05)
I HEIL B R B R S0 IR L I B2 27 (P>0.05) , (HE & T A
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B ARAAR 1% HAZORBAEIAFEERK T EFHREOY A

R 1.4 TR M TR AR RS AR 4R 4 B B2 (%)

Table 1.4 Effects of corn stocking on the organ indexes of Zi goose (%)

mH X REZH TR RS PiA

Items Control group Corn field P-Value
O EFE 4L Heart index 0.781£0.047 0.775+0.091 0.855
FFHEFE %L Liver index 2.076£0.1374 1.41140.0858 <0.001
JEEFE X Spleen index 0.07340.010 0.070%0.009 0.684
B JFE 45 %1 Kidney index 0.483+0.064 0.460+0.046 0.095
it B 8% Proventriculus index 0.369+0.050 0.3194+0.044 0.070
WLE #6210 Gizzard index 2.79940.230 3.06510.289 0.061
1.2.4 2K H B EFEX A RS 15 A AL Fa b5 1 82 el

R 1.5 nl4, ARG emET I eEn. AEaMREaSES & T

MR, HEFHENTREEZES (P>0.05) , FEAMEREAS &0 EE 24 R
TEEER (P>0.05) .

R 1.5 TR H )BTRS FF ARG IS 2R A Fi b A 2

Table 1.5 Effects of corn stocking on the serum biochemical parameters of Zi goose

miH X HEZH TR RS P1H

Items Control group Corn field P-Value
MEA TP/ (g LD 41.600+3.183 43.840+1.698 0.214
HEF ALB/ (g+ LD 11.51740.864 12.033£0.831 0.316
BREH GLB/ (gL 30.180+2.516 31.940+1.713 0.232
FEREE (A/G) 0.380+0.030 0.380+0.027 1.000

1.3 g

HAT, #ERETRBAEA R, ZKAHTE, B, RagUARER N HLL
BEAT AR AL REAR SCHR AR E AT, i LAAS Gl AREAS B R Oy B A 3R A5 1 48 H K
RN E, #ATZERME . AR, IR RS 24 R R E A2
8 25 v T IR AL, T FOSRGHE 7E b iAol AR SE R . R e 42 H
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b ARAE H1F MREERAR KA AEE KRG Fo e F RGP0

KA EAURA U8 R AR TR AL, 3 Rt 45 R A S A AT e AR AT RS BN
T ZHMLTYE, i EARNE AL RCR S IRALA LE A Prd e, Li SFERT 7T
HAGE AU EE R, RIRERA R T OOV DR R NN S A 2T 4 R T R R
A LB G A R AL R

BRI B S VR REAR P R VAN LA E FRARDL I B 255 5 bRt , T LAELIL A S
PBUARR = RITERE, & Al & & 458 TARRE 2K, BRI E M ad i
MIEEIRIRZ —. —MIANNEERLE 80%LL by A1 HRAE 60%Lh FIf & 2=
PITERE REFUOY, ISR R R . il e E ., VL E R
Mo HEAL, BEALEAIEHE B T AL R, RS, SR A A
R R TR, X5l s REAR B SR L
R E e M At A e R 2 BT, i AR i PR OB e B P R B 1 L E A
LPYE RS E IR A 003, iy HL 2 A AR FT P e e 2R G R ) 2 52
G ETERE . Boz SEUSIHE ST 45 AR Y 1 U7 IR 3G 5 SR A AL 7R (1 G
FAECA S A A A 8 DAL AR AR 8 5 1 BE o (B A ST AL I 10% R A1
OUR I ARSI RESRAS 25 0 T 0 AL R ARk e X R et fg, IX U Tk
B BRI T, FFRGIE IR & TR kbS8 8 -5t 5 LD & (1 [ I
T EYMZRAE, T TR R .

I AEACSR R A2 SRS VIHLAK N E TR K A BEROL B — A SR S 1R b7,
WA HRA T EHLROIRES AR — D E LN, miEh S RAN S EL
HEAMBREASEZM, HEAEELERFIRRAEE L T EEN, E1EN
AR5 (13 oy LA S A GUE 7 T AT 5 EEE AR FHUOT, BREE 1 2 Sl LA 1Y)
A E A, RN UM G 7T, PR 2 JE ARG I, G AR
g KEFAREANS, Auled, REAFFRLETREER. AEAM
FEREE 5xF AR L e BB 2 R (ER S IR L, iR IO Rk 1 35
BT AL, Ay, IS T ERER A T B I Rk e A
FE Ay A AL L LA B T i, 350 R SR L % ML 375 3ok B 1 3 R R 3t 1
109, AN NP REER B I S BT b, B B 5 PRI R R IR A
Pt AR A HE RS T BUR S S B IS B B & T R, B EUREFEAIR 10%
FIZEAE T, L HRBGTRANE 1 B8 TR, i AR S 2 06 ) i R A
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