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TEP RS R EERLA 27 > 77 RIAE 4 BEDEH—% 7 BRI AR 1 2R - $EIE1E 0 — 4 R4S THEIGETR (CP -
20.22% ~ ME : 3,165 kcal/kg) * 5 — 16 8 /L £k (CP : 16.57% ~ ME : 3,081 kcal/kg) > falf@4HR 032 1 Firs

ERSOKBER

* 1. SUbReEE 2 4Rk

Table 1. The composition of the experimental diet

Ingredients 0 — 4 weeks of age 5 — 16 weeks of age
%

Yellow Corn 62.00 62.00
Soybean meal, 44% 32.20 24.00
Wheat bran — 7.00
Alfalfa — 2.00
Molasses — 2.00
Fish meal, 65% 2.50 —
Calcium carbonate 0.90 0.70
Dicalcium phosphate 1.20 1.40
Salt 0.30 0.30
Choline chloride, 50% 0.10 0.10
DL-Methionine 0.20 0.15
Vitamin premix' 0.40 0.20
Mineral premix’ 0.20 0.15

Total 100 100

Calculated value
Crude protein, % 20.22 16.57
Metabolizable energy, kcal/kg 3,165 3,081
Crude fiber, % 3.71 4.36
Calcium, % 0.80 0.75
Total phosphorus, % 0.65 0.68

' Supplied per kilogram of diet: vitamins A 10,000 IU, D, 2,000 IU, E 20 IU, B, 1 mg, B, 4.8 mg, B, 3 mg, B, 0.01 mg,
Biotin 0.2 mg, K, 1.5 mg, D-calcium pantothenate 10 mg, Folic acid 0.5 mg, Nicotinic acid 25 mg.
* Supplied per kilogram of diet: Cu 15.0 mg, Fe 80 mg, Zn 50 mg, Mn 80 mg, Co 0.25 mg, I 0.85 mg.
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() ALmERAEMIEE K74
PA Sysmex F-800 Ik 4 Afd 51 %2 » JHIE LM BK (red blood cell, RBC) 8% ~ M1 41 Z 2% (hemoglobin,
Hb) kM ZSEE (packed cell volume, PCV) {H 5 LA RBC 488 ~ M EL{E KIMAL ZE 5t RALIMERAH ~ tHEARUE
A FH IR AR T RES S TR N YIS EFEEFII4LIMBKFSTE (mean corpuscular volume, MCV = PCV (%) x 10/
RBC (10"%/L)) ~ SEH94L M ERMAT 25 % (mean corpuscular hemoglobin concentration, MCHC = Hb x 100/PCV)
ESZA4T IER 4T 2% & (mean corpuscular hemoglobin, MCH = Hb x 10/RBC (10'*/L)) %5 -
(i) HMmEREETEITE
BRI R ER R R B W& (1993) At/ 26 s DA IR BT T 100 {E H Bk - HatESA A mik>
Ll -
IV. &t ot
SR FIFE-4 TEEOEHE ] SAS (SAS Institute) AYTSASHUR » (K — MRS HEBIAIZFE (GLM procedure) 457
IrAf o W EEER I AR S R R 2 S E A 2 SR o AR BT EEAR RE o A RILFH SAS (2007) 2 REG Eil CORR
T2 (Regression and Correlation procedure) #7743 4 (#EEFS747 LA polynomial contrast fgHIEE 7S A4k E — 243
ZREAMER) o FEHERAOT ¢ X = pt ot g + B +S; + (0B)ut (0S)y tey  FHH X K5 i RS 5 j (EEHe 2 56 k (I
BB RN ZBUINME > p R8T 0 o RS i RS EERE - 2 a,=00i=1,2, 3 B, A5 k BEHEEWE - ¢
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10"%/L » £ ERBIMK 2 MCV {E 772 168.89 — 194.16 fL » MCH {8 #i[& By 54.55 — 78.28 pg » [ff MCHC {H#i[& 5
28.61 — 41.05 g/dL - §§1F 4 — 16 He 2 MATZF9E - DI AisERaEli B #EHEZ SR a2 - (2 MCV 4]
2= (P<0.05)  4Lif1Ek4E%L ~ PCV ~ MCH B2 MCHC 3B RITE 3 {ElfnfE ( S5EcHh ) 2 Mg 25 - it
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#6% > 1fi MCV ~ MCH Eil MCHC P9 {EAIDMEAE 8 eI Fyfrs (P < 0.05) £ 4 — 16 Hie - HZE SHELLIMMEK
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Table 2. The comparison of erythrocyte profiles in three breeds of White Roman, Beidou White Goose LRI-2 and hybrid
geese during growing period

Breeds Age RBC Hb PCV MCV MCH MCHC
(wks)  (10"/L) (g/dL) (%) (fL) (pg) (g/dL)
WR 4 1.551023" 976+ 1.17* 28.53+4.13% 184.15+5.02°" 638411041  34.59%4.79
8 1.9410.095% 10.9310.85™ 37.65+18.26"" 194.16+3.92° 64.10£23.77  34.07112.83
12 249+0.64° 12.65+0.96“ 45.62+11.12° 183.99%5.69™ 53.57+1240  29.04%6.20
16 249%0.32° 13.87+1.61° 43.23%6.70° 173.28+6.80*" 55.15+11.36  32.57%5.56"
BW 4 1.90%0.13" 11.65+1.10" 34.03+£3.16" 178.49+6.35™ 61.19%3.69 3428143
8 2.3010.84" 12341084 43.56%16.03"" 189.66+2.13“ 63.16+£34.25  33.27117.88""
12 2.92+0.66° 14.08+1.06" 51.23+10.28" 177.20+7.86™ 50.68+12.89  28.61%6.68"
16 2211072 14.3310.90° 3726+ 11.56" 168.89 £2.92* 68.26+12.60° 40.38 +7.23%
RC 4 1791035 10.60 £ 1.06™ 33.12+5.42*" 186.57+10.16™ 60.49+7.67""® 32.33+2.62
8 1.991097% 11.83+1.08% 37.62%17.90"® 190.31£5.54% 7828+50.01° 41.05%26.27
12 2.571059° 13431064 45341896° 177.78£7.40™ 54.55+11.22"% 30.56%5.52
16 2.13+0.64" 13.8410.69° 37.86%11.72% 177.33+9.76" 67.55+10.97** 38.03 £6.35"
Avg. of breeds
WR 2144071  11.90+1.97* 39.09+12.66 183.65+9.31° 5897+15.71  32.52+8.04
BW 2311070  13.01+1.50° 41.08+12.37 178.56+£8.94"* 60.84+19.01  34.14+10.29
RC 2144073 12.54+1.52"" 3884+12.60 182.76+9.87"" 655312795  35.70%14.50
Avg. of wks 4 1.751029" 10.67%1.34" 31.85+4.82" 182.95+7.90° 61.89+7.63*" 33.78+3.31*
8 2.051091" 11.64+1.08° 39.16+17.19° 191.51+4.64° 69.35+37.83° 36.56%19.90°
12 2.63+0.63° 13.32+1.02° 46.96+10.09 179.83+7.43° 5320+11.78" 29.52+5.93"
16 229%0.57° 13.97+1.15° 39.72+9.91° 173.70£7.95* 63.08 +12.78"® 36.5716.92"
Significance
Breeds (B) NS ok NS ok NS NS
Sex (S) NS * NS * NS NS
Weeks (W) - ok - ook * *
B xW NS NS NS NS NS NS
SxB NS NS NS ok NS NS

" mean = SD; WR: White Roman; BW: Beidou White Goose LRI-2; RC: White Roman x Beidou White Goose LRI-2; RBC:
red blood cell; Hb: hemoglobin; PCV: packed cell volume; MCV: mean corpuscular volume; MCHC: mean corpuscular
hemoglobin concentration; MCH: mean corpuscular hemoglobin.

NS: not significance; *: P < 0.05; **: P <0.01; ***: P<0.001.

“® Mean within the same column with different superscript differs significantly among three breeds in each time point or

significantly in average of breeds (P < 0.05).

ABED Mean within the same column without the same superscript differs significantly among the weeks in same breeds or

among the weeks in average of breeds (P < 0.05).
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B (P < 0.05) - 4 ERSMLREAZER - U YE Bk S EEME () MERLLZE G5 RIA 5 5.00% — 12.00% -
1.25% — 4.73% R 0.25% — 8.75% » 15 Ml > 2 Mo FL AL M BELZCBR = E1 4 bl (1 o B S B
PRS- BB R BB Bk F 5y LB 2 B (P < 0.05) BLEHTE (P < 0.001) B2 5 itk
ELBRE 4 ELE IS 4 (P < 0.001) ; R M: (I BREE DI 20 FE - B8 (P < 0.001) 3 WERAHE H HIBREL A
R SR R B B 1 LR R BB = RV AR E (P < 0.001) - [ SRS RS se B S e 3 Mg /
SHREER (H/L) 2 FL RS 8 M i E S (P < 0.05) - ={EESEEG BE WL 2 LLEfE 8 MHSNF s (P
<0.05) » B H/L bt + B e -
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Table 3. Regression significance between RBC, Hb or PCV parameters and weeks in three breeds of White Roman, Beidou
White Goose LRI-2 and hybrid geese during growing period

Parameters Significance
Linear Quadratic Cubic
WR
RBC (10°/uL) P <0.001 NS NS
Hb (g/dL) P <0.001 NS NS
PCV (%) P<0.01 NS NS
BW
RBC (10°/uL) NS P <0.05 NS
Hb (g/dL) P <0.001 NS NS
PCV (%) NS P<0.01 NS
RC
RBC (10°%uL) NS NS NS
Hb (g/dL) P<0.001 NS NS
PCV (%) NS NS NS

RBC: red blood cell; Hb: hemoglobin; PCV: packed cell volume; NS: not significantly.
WR: White Roman; BW: Beidou White Goose LRI-2; RC: White Roman x Beidou White Goose LRI-2.
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R EEE O 28 eI g B R ElE 2 Bk A g > DUEREE Gk 538 o L E 2 S8 E R
53 7 Ky 46.87% E11 43 .82% » RESER T Sy ELABE R 2R > 3l B 39.32% B 41.23% > FEE{E L Sturkie (1986) FVERHETT
HEEAREERE Sy L E PE A HA S 3 Bk Ry s > 4945 A I Bk4EEL 40.9% — 81.5% > [ g 1 MERE H (55
T ERMAR  AESEEI Al ERE T 2 e A MR E L EAI 2 0 BIDUWEERE 5y ERE
ZHAEIE A MERAH Bl 0 RIE A MER O E S ILE B o BARE O ESReHAt | oA EE A M
BRI E 47 EL(E BSOS (Sturkie, 1986) ~ EE A 7 AR NS (BREE > 2012) 811248 (S > 2004) HIMERE H
o BRE Bk Ry 2o (15 MERGEEE —FLI L) > ZRMLUREBREXR Z ERAE - B A ES LT
He & s BUIR MU 28 1 1Bk 50 B 4 LB A AE B MERAH Fy s 2 4528 > RIIEABE S (PSS > 2003) R HEZE (Sturkie,
1986) EAH{LL + JREALTENS (Lucas and Jamroz, 1961) K AE5THE (Sturkie, 1986) EAHLL - B HZESHE - L= AR
SREUSR LR ACHE H/L CLE A OFETE - 15 8 il > MR /L tLEARHEAMER e B0 BEER2
A RS EE H/L Lol 2 4P E DR A e s 85T IR H/L LLER H R SRt b e - SHEEg 2%
EFEE A H/L (L EEEHE 2 2% > I H H/L 2 ILEEF S & SE K E FEIECEYEZ (Maxwell, 1993;
Maxwell and Robertson, 1998) - (<5 (2004) 15 H - FHHEIE 4 HEHE =~ H/L EREBEZ | 2 Z9EAHR - A
SRPE e 8 BRI H/L LhEIRHEMER e - IERZ 229 AR - SBIEER 4 BRI ES IS ETT
FEHOP > BAE 4 917 BT RS ERLE TS > B AT AE BEUAN T o T AAE 8 HEEHERY H/L EhEEE
ZIRA o FHAN > JEELE 5 BERIF S IRICE AT > DU ERGE 8 Bl ME =8 4 H T A R0RTH = msEss -
EATEIRERERT » ERFAREE - MEHRETREEE -
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Table 4. The comparison of leukocyte profiles in three breeds of White Roman, Beidou White Goose LRI-2 and Hybrid
geese during growing period

Breeds Age Differential count (%)
(wks)  Monocytes Heterophils Lymphocytes Basophils Eosinophils ‘H/L
WR 4 7901448 4420%17.45% 38.80+21.81° 4401350 4.70£2.67% 2.18+2.49"
8 83612.80° 64.55+8.44™ 19.09 +8.87*  4.73+393 327+3.50 525+532°
12 7.091423"® 43.64+1480" 43.64114.48% 364%1.50° 2.00+1.55"" 1.21+0.74*
16  500+3.13* 3583+13.89" 5433+17.10“ 4.17+3.13° 0.67£1.30% 1.04%1.53"
BW 4  940%5.17 5420+12.63® 3080+13.67% 260+1.90 2.80%235% 223+1.29
8 12.00%8.90 60.25+13.10%" 16.75£10.51™ 225+2.71 8.7516.98% 8.36+13.48
12 9.75%4.46 35.75+24.62%  51.50£2324° 125+£149° 1.75+128" 5.86%15.01
16 72516223 2250+10.89" 68.50%+16.20“ 1.50%2.33" 0.25+0.71% 0.39%0.31
RC 4 10.60%5.82 38.40+22.33%  37.80£21.05% 280+2.53 10.40+4.97" 1.97+221°
8 875%572  51.00:11.7%  29.75%£10.69" 225%+2.09 825+431%" 2.10+1.24°
12 825%4.18 3042+ 1137 56.50+9.35° 3.00+£2.63* 1.83+1.59* 0.58+027"
16 7.83+£5.87 31.92+8.14™  56.42+11.18* 325+2.53® 1.50+3.53* 0.62+031"
Avg. of breeds
WR 7.02+3.81 46.87+£17.29°  39.32120.34 42313.06° 2.57+276° 2.40+3.40"
BW 9.59%6.27 43.82£21.39°  41.24+25.08 1.94+2.12* 3.35+4.73"  4.09+9.82°
RC 8.78 £5.34 3791 £1585" 4543 +17.66 2.83+240° 5.28%5.32° 1.29+1.39°
Avg. of wks 4  930%5.13° 45601 18.5° 35801 18.87° 327%275 597+4.73% 2.13+1.99""
8 9.45%595% 58.19+1228° 2261%11.31"% 3.13+3.15 6.61+535° 4.83+7.67°
12 8231+426" 3648+17.19% 50.65+16.12° 277217 1.87+1.45% 2.16+7.60*
16  636%5.12%  31.03+12.12% 58.66+15.54° 3.16%f2.84 0.88+232* 0.72+0.98"
Significance
Breeds (B) NS * NS oAk HoHk NS
Sex (S) NS *xk Kok NS Kok *
Weeks (W) NS NS NS NS NS NS
BxW NS NS NS NS ok NS
SxB NS NS NS NS NS NS

" mean * SD; WR: White Roman; BW: Beidou White Goose LRI-2; RC: White Roman x Beidou White Goose LRI-2.
NS: not significance; *: P < 0.05; **: P <0.01; ***: P<0.001.
“® Mean within the same column with different superscript differs significantly among three breeds in each time point or
significantly in average of breeds (P < 0.05).
ABED Mean within the same column without the same superscript differs significantly among the weeks in same breed or
among the weeks in average three breeds (P < 0.05).
‘H/L: Heterophils/Lymphocytes.
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Abstract

The purpose of present study is to compare the erythrocyte and leukocyte profiles in White Roman Goose, Beidou White
Goose LRI-2 and their hybrid goslings during growing period. Fifteen geese of each White Roman, Beidou White Goose
LRI-2 and hybrid of White Roman and White Chinese goslings were used as experimental animals, which kept in a high wire
floor pen and feed and water were supplied ad libutum. Blood samples were taken in the anticoagulate tube from superficial
planter metatarsal vein at 4 wks, 8 wks, 12 wks and 16 wks of age. They were used for investigation of red blood cells (RBC)
number, hemoglobin (Hb), packed cell volume (PCV), mean corpuscular volume (MCV), mean corpuscular hemoglobin
concentrations (MCHC), mean corpuscular hemoglobin (MCH) values, and differential counts of leucocytes. The results
showed that hybrid geese did not have heterosis in RBC number. There are linear or quadratic relation for RBC number,
Hb and PCV because valuables of those parameters increase with age. The means of Hb in Beidou White Goose LRI-2 is
higher than that of White Roman geese during 4 - 16 wks of age; however, means of MCV is inverse (P < 0.05). There were
no significant difference for means of RBC number, PCV, MCH, and MCHC among the breeds. In the whole experimental
period, the differential counts of leucocytes, heterophil percentage is affected by the wks of age (P < 0.05) and breed (P <
0.001); lymphocyte percentage is affected by the wks of age (P <0.001); basophils percentage is affected by breed (P <0.001);
eosinophils percentage is affected by the wks of age and breed (P < 0.001), and there is interaction between wks of age and
breed for eosinophils percentage (P < 0.001). The percentage of heterophils/lymphocyte (H/L) ratio is highest at 8 week-old
for the White Roman goose and the hybrid of Beidou White Goose LRI-2 and White Roman goose. Based on the viewpoint
that H/L ratio represent as an animal stress indicator, it is suggested that the geese may be suffered physiology stress because

of environment and management at 8 wks of age.
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