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Table 1.
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12)~17)

WTETFOREDR L INTOBRBETHS o

AEBRTIE, Filo X5 REBCLANRKRT, 7T
FACUEREOHSWRED RE L ERE, BAREOHN
B EDOEN LBRT HEE I, —F, LA + v
ADEELY WD, EEIBOMKEARMS X
O AT 3R L1,

MEHRLUEE

LMHETWL L, MR CHMIN T er —F — -
# ¢ v~ (Khaki Cambell) 07183 (HE 9,
M9 )& IFBK, 2K, 3PRDIX (FR 6P
S, 5B 5 20 Bk E THET Lo,

FAEPENE 197949 A T BRI 12A 200 TTH
%, WBEBIIAFEZEXHEREKE OMBROKE D
—ETHD , BREBESCHBEOREIL IR T, &7
—CREL2BEEEL, FOROD r —COEIL~N=
FRTHED , BEMREEL T o, 1 PMH D2
i, EOKH 30X 60X60amTHS(RL ), BTHE,
MBSy —oOSMMCRB L, B8, Bk E e TR

Number of ducks used and cage size.

No. of
Group ducks, cage

No. of

1 1

No. of Cage size (cm)
cages used ducks used Width Depth Height
6 30 60 60
60 60 60
6 90 60 60

10 ~ 11 B fT7e ofc, SRHIHERD = 7 + YV BOERAE
P AV, CheSE0keing T, L5E(fluid
mash feeding) & L7z,

AEEE, EAER KE, 088K 5EF,

EHBOER , AIFAROKE - MEEEL, 7 Fuvy
Y Ve AT Fud ) IO ERELETH 5,

BEERKSWTL, 1B EREEY AL, 40CH
BoEEts, FELTEE L, BIBAGOEEHIE
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BlOEIR % 7 = 2Bk, <57 s vPRFEL, ~7 b
Foy vELR LA VEREE ML, Chalkley @
FAEC L > TEIH Lic, 70, AROEIE ¥ Hillarp-
Hokfelt D HEiic X o Ca — P LT, / A7 Fuvr
) vEBEHE L, EMORBOMER LOEC LY, T
V) Ve 2T KUt ) vaihEo ER LA KD,

ks, MEHRERE 7 e L DBAROFEREEE D
H2mIBIRDBRECEE L1,

w
1

Feed intake (kg )
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NA

FrEtE g & Utk , o8aH, BINERE(sd)
XD FEHEORDOEDHETER Ex H wic,

& ES

1. ERE

1) BEEEAR

HFROBEBEARYE2  R1ICRT, BREIER
AE O, 3PRIMBK X 0 Dl HEEH 5205,
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a—a Group
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e-—--¢ Group 3
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5~6 ~7 ~8 ~9
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~10 ~11 ~12 ~13
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T
~14 ~15 ~16 ~17 ~18 ~19 ~20

Age(weeks )

Fig 1.

LIRS <1e b, 14EBRLBIINCE X v BRI
ZL ot OMFEANE , ERREE L 6 ~ 10 B
(stage 1 ), 11~ 1585 ( stage2) B XU 16 ~ 20
B (stage 3)D MK G LTHDE, LHBALM
wREhsd (2,2 ), Tiebb, BHHEOHH

Total feed intakes of each group at each week.

Bl SR OBEEBIIMERICENERERL S /o T
Vb, 2EOBERERR  MEOR L RFC TR
S1IPR= 2R D 25 — kR Lic( P<0.001),

PR E 2HROM, 2@ U TERRR K
ElETADRL D o7,
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Table 2. Average feed intake of six ducks in each group
at each week and each stage.
Age Feed intake (g)*
(Weeks) Group 1 Group 2 Group 3
6 925.5 +23.7 %4 8583+ 574 868.0 +11.9°
7 1005.0 +15.7" 984.0+ 812 944.5 + 2.73/®
8 930.3 + 25.4 b4 871.3 +1512/® 837.2 £ 4.82.d
9 826.2 + 31.5 849.7 +43.5 826.7 +26.9
10 695.3 +16.5¢/d 747.5 +16.9¢ 752.4 +33.1°
11 651.8 = 20.8v.¢ 714.5+ 1.8¢ 711.2 11770
12 721.5 +30.9 743.2+189 740.0 +19.4
13 779.8 £10.5 765.0 1+ 26.8 757.5 + 3.0
14 681.0+19.1¢ 703.3 £25.9° 749.7 £17.3%4
15 694.2 - 1282 654.0 +26.02/b 702.2 +21.6°
16 617.5+14.44 618.8 +26.2¢ 695.0 = 4.14/¢
17 607.0 £ 2252 624.5 +15.4 649.2 + 9.9
18 663.0 +19.62/4 701.2+18.92/b 758.7 + 7.5°b.d
19 686.3 +28.7¢ 671.8+19.9¢ 752.7 + 0.39:¢
20 903.8 +-53.32.d 829.7 + 2254/ 945.5 + 3.83.¢
Total 11388.3 +33.0¢ 11336.2 +26.2°¢ 11690.2 +£22.72:¢
Stage 1  876.5+50.8" 862.2 + 42,02 845.8 +34.82/°
2 705.7 +24.2° 716.0 £21.1°2 7321 t£12.12/P
3 695.5+60.54 689.2 +42.8¢ 760.2 +56.44:¢
Mean 759.2 +34.1¢ 755.9 +£27.8¢ 779.4 £23.54:¢

* {Mean*S.E.

**! Stage 1,2 and 3 denote the age from 6 to 10,11 to 15 and 16 to

old, respectvely.
Mean values with the same superscript in both the same week and same

stage are significantly different,a

Feed intake (Kg)

1

2

3 1i2]3 112

_'L‘

k70

65

Feed intake (Kg)

- 61

3

6 ~ 10

11 ~

16 ~ 20

15 Total
Stage (week)

20 weeks

: p<0.05, b,c & p<0.01, d,e : p<0.001,

2) HEERORE

1 AOMREENY 1EE LABE L, 20 LIBE
DEREYHE L Thic, Ticbb, 13~ 148K, 17
~ 18;8 % XUV 19~ 20 BB OISt h T h 1H 3502
EiRE GREOREE 0SB EY BN, BUH L
VIR RIS TS DD E RS, ThEROBOMD 6
B & B LicoTHh 5,

FOMR, RICTAT X 5 2 EHAFHLEE b IcER
BE#m3e s 05 bt (P <001), D
MEAEDKTEABRSBHY, 3PXTE L OHEINRLA
EXvECEACSH ofc (1212 L, EnBcKMcER
il ot ),

Fig.2 Total feed intakes of each group at each stage.
Number 1,2 and 3 in the figure denote
group 1,2 and 3, respectively.
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Table 3. Effect of frequency of feeding on feed intake.
. 1)
A F Feed intake (%)
e ‘requenc
& 4 v Group 1 Group 2 Group 3 Mean*S.E.
_ Once? 97.4 98.9 105.4 99.6 £2.1
13-4 wkold 000 111 6%%* 106.6 117.2 111.2+26%*
_ Once 2) 93.1 94.7 105.6 96.6+2.2
17-18 wk old i e 104, 3% 116.7 114.6 109.6- 2, 9%
i Once 2 126.4 115.9 133.2 124.8+3.7
19-20 wk old .07 145.5 1345 * 146.5 142.7£8.7
Once 106.1+10.3 104.3+6.5 114.7 £8.7 107.21+8.9
Mean£S.E- 1o ic, 121.0+17.2 119.3+8.2% 126.149.9  121.5+135%%

1) Data denote mean values of feed intakes of six ducks per day .
2) Mean values of feed intakes in the other six days without one twice feeding day.

* 1 P<0.05, ¥ p<0.01

3) WMEMHOEE
MELHETTH, AR EEXE ) 5054 ORME
B, L VOIRROLHCEEN TS & HTTHE
Ma BT B oic, BEAEEEOEE OV T

St FA MEREPDBEN BHZ Thiz, Thbb,
BREAO 05 E OREDBRER LR HAT
NN

TORER, B4R T IS, 1ADKBIERED YD

Table 4. Rate of feed intake within first 30 min after feeding *
Age Group 1 Group 2 Group 3
13 — 14 wk old 48.6 44.8 43.3
17 — 18 wk old 481 45.3 43.9
19 — 20 wk old 37.2 33.5 29.2
Mean + S .E. 459+ 4.6 41.84+1.4 388433

* 1 Values denote the percentages to the total amounts of feed intakes

in a whole day.

9 40 % MBHE OO 305 HEE Sh, TOREIT 1
FK, 28K, 3PROIE P mrEEC S5 &
MDD BT,

2. & =

1) % BinikE

R 5 Bl D 8B E CIRER L DERICEM
L, IR B ofc, 10 BEALIES 19 8B £ Tt ,
3F 2P > PR > IPROBAT H ofead, 208

R IL 3R > IR > 2K L o (K5, K 3)
EEZ2WTOS B (SBEO LT EERE <)
DHEBRIRE6DBY TH ok, Tihbdb , WBREICE
BoEyrdy (PL001), ¥, BABDH S &
FRcEBRRAEBEY 3 o0 stage KHT TERE
NELDTASBE, stage MOEIHLLKEETD

>,
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Table 5. Average body weight and its variation ( standard deviation of
body weight ) of six ducks in each group at each week .

Age Body weight (g)
(weeks) Group 1 Group 2 Group 3
Mean S.D. Mean S.D. Mean S.D.
5 798.2 60.0 779.5 69.7 815.0 71.7
6 941.7 65.8¢ 950.7 39 2¢.d 991.5 77.74
7 1161.7 71.8¢ 1162.5 42.4¢d 1208.7 77.1¢
8 1346.2 109.7¢ 1349.7 80.92:¢ 1323.3 103.52
9 1319.8 97.020 1378.22 76.34.d 1312.02 118.6b.d
10 1310.2 80.6 1374.0 69.7°¢ 1321.0 96.9¢
11 1364.72 97.24 1443.22 32.9d.e 1402.3 96.1¢
12 1396.22 116,524 1479.32 72.6bd 1409.3 95,520
13 1464.52 106.94 1532.52:¢ 72.44.¢ 1436.2¢ 122.4¢
14 1422.7¢ 82.44:d 1509.52¢ 103.02 1433.32 102.3®
15 1437.0 72.02:4 1493.8 93.22.¢ 1451.5 132.94.¢
16 1392.52 71.24 1467.02 76.2¢ 1424.7 110.34¢
17 1407.74 51.3d:¢ 1518.8¢ 102.22.d 1462.2 123.92.¢
18 1405.02:¢ 49.1%¢ 1495.8¢ 88.44 1482.32 101.2¢
19 1459.2 99.82 1512.3 82,54 1498.0 122.82.d
20 1542.3 89.74 1527.3 85.4¢ 1549.2 141.04-¢
Mean 1323.1¢4 82.64 1373.44:¢ 74.24 1345.0¢-¢ 106.34

Mean values with same superscript in the same week are significantly different,
a,b P <0.05, c:P<0.01,d.e :P<0.001.

\o
~0 / —
\ ’—,.
/f\x /
141 / S
05 L A
‘"e:"‘“a
~ 1.2+
2
2]
L
2
>
8
M 1.0
s 4 Group 1
o o Group 2
08 6——-—¢ Growp 3
0

T T T T T T T T T T T T T ¥ T 1

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Age (weeks)

Fig.3. Weekly changes of body weights.
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Table 6. Analysis of variance for body weight and its variation ( standard

deviation of body weight) .

Body weight Variation of body weight
Source
d.f. M.S. d.f. M.S.

Weeks (W) 14 385033 1%** 15 631.0%

Stages (S)Y 2 1617792 0% 3 1406.4%%

Within S 12 179573.3%%%* 12 437.2
Individuals (I) 17 84553, 3% %%

Groups (G) 2 68576, Q% ** 2 4455 Q% **

Within G 15 86685, 9***
W x I 238 3060.7

S x G 4 8472.0% 6 722.1%

Within S x G 24 3356.0

Error 210 2923.9 24 219.6

1) Experimental period is divided into three stages, from 6 to 10,

11 to 15 and 16 to 20 weeks of age in body weight, and into four stages,
5 to 8,9 to 12,13 to 16 and 17 to 20 weeks of age in variation of body
weight, respectively.

* 1P<0.05, ¥ P<001, **P<0.001.

T, BVBEEYRD, Zhic I - THAER , 1 CRAERICEEODZ I DY, stage 2 TR 2P K
stagefBlOBIE % [TlnoofER, BTIRT IO, stage DREH RO 2K X h K& g7 (P<0.01), stage

Tabl 7. Average body weight and its variation in each group at each stage *

Stage** Group 1 Group 2 Group 3 Mean

Body 1 1215.92 1243.02 1231.32 1230.1¢

2 1417.0° 1491.7¢ 1426.5° 1445.1¢

weight 3 1441.3° 1504.3° 1483.3¢ 1476.3¢
() Mean 1358.1¢ 1413.0h 1380.41

o 1 76.82 58.0° 82.5% 72.58

Variation 2 97.8¢ 62.7° 101.8¢ 87.40

mn 3 83.1¢ 86.2¢ 118.7¢ 96.0°

body 4 72.52 89.6¢ 122.2f 94.8'
weight Mean 82,61 74,2 106.3!

* 1 Values having different superscripts are significantly differnt at P<0.01
in both the rows and columns.

** 1 Stage 1,2 and 3 denote the age from 6 to 10,11 to 15 and 16 to 20 weeks
old in upper table. and 5 to 8,9 to 12 and 13 to 16 weeks old in lower
table, respectively. Stage 4 in lower table denotes the age from 17 to
20 weeks old.

3T stage 2 IERIC 2HXK > 3K > 1 P DIET HHN, 2PXEIPAXDEIEECTKRI LD, LL,
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B 4

i

2L LT, 2HAR>IHAR > VARDIRTH Y |, £
NZhOXHEEIBETH -1 (P<0.01),

Zstagefl DEXZTH B E, 1FHKE 2HXTIE,
stage 2 , 3MICEL <7 5H , 3P X Tl stage 1,
2, 3OMIIL & h LicENT D bhvie (P<0.01),

2) BEOXLOZE

HMBEX Z EOFEDBEEREC L > THEDELD
EhFbLL (£5), BBRETI 2CAROE L DX
BORICR/NTHY , 14BIBLREDS 3P O LA K
Ein o T B,

ST O R, MEEE XU stage ( 5~ 88

NER
A

Table 8 Adrenal weight and

% stage 1, 9~ 12;8K% stage 2, 13~ 16 Hllh% stage
3, 17~ 20B% stage 4 £ 75 ) McEESEYRL
o (£6 ), %stage BOBRERKE T, BTRTFT X
51 stage 1, 2 THL 2 ARDEEDOE 52 & MBI L
DEBIC/NE L, stage 3, 4 T 3FIEDE HOEH
KEL I8 oT B, SERICE3HR > LHX > 2 HK
DRI IS o1,

3. FIBESLRBHEROMR

D EIFER

EREOBIBDSHER L TORELY R SITR LI,
EEE, AELRThZR3PAK> 2FAX> 1K, 2

its ratio to body weight.

G No. of Adrenal weight Body weight Adrenal / Body
roup . 23
Individuals (mg) (& (x107°)
1 6 119.3+180Y 1542.3+40.1 7.80+1.29
2 1246+ 6.8 1527.3+38.2 8.14%0.30
3 125.2+14.5 1549.2+63.1 8.08+0.87

1) MeantS.E.

PFE>IHE > 1PARDOIATS o h, TOEIEET
b ot

BRXCET R~ r —CHAD S EEOHTER (&4
B ORETHABE, 2HRTIL 1:097,
1078, 3PETIT1 1 0.83 1 0.73,1:070 : 0.62
Lich, 3SPXRDFN LWL DERKE WEED D A
VIS SY AW e

¥ic, BB EE LR ( 208 RE, RKHBEES
LOHEE - PRE - IMEEBEOMICIIEBIED b iy
oz, BIBER (FEL DM (ThEh 9}-32)
DELHFETR ) o1,

2) KE -HEmEL

BBOHBE LB = AES, ~<hF o) vE
ok bAoA O vEREAE T T Lo THIBCERE S
hic (E4 e

1, 1

Fig.4 Adrenal gland of 20 week old duck.
Medullary cells stained green by
chromaffin reaction and toluidine
blue .

FEOHEEL 3HE, 1HK, 2HROIFE/NEL
o TWARRMICFRE D ELRDON o (F
9 ),
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Tabl» 9. Area ratio of each part

in adrenal gland tissue (%) .

No . of Medulla
Group I Cortex
individuals Adrenalin Noradrenalin
1 6 64.24+27Y 29.7+2.1 6.1+1.0
2 6 61.6 £20 32.3%x2¢6 6.110.8
3 6 674429 25.9+3.1 6.7+1.4
Mean 18 64.4+1.4 29.3+1.5 6.31+0.6

1) Mean+S.E.

3) TFvFYv a7 FLry vHEER
JAT Frryvna — P L3 RIER S R
Lo BRI T F Lo ) YAV TAB L, 2

Fig.5 Adrenal gland of 20 week old duck.
Noradrenaline demonstrated by iodate
method.
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Effect of Social Stimulation on Feeding Behaviour
in the Domestic Duck

YASUO MATSUZA WA

The effects of social facilitation and social stress on feeding behaviours of domestic ducks were in-
vestigated. ‘

Eighteen Khaki Cambell ducks were divided into three treatment groups; 6 ducks caged individually
(Group 1), 6 ducks in pairs (Group 2) and 6 ducks by three ducks (Group 3), and they were reared from 5 to
20 weeks of age. Cage size per duck was 30 60 60cm in each group.

Feed intakes and body weights at each week, adrenal and genital organ weights and area ratio of each
part in adrenal gland tissues at 20 weeks of age were measured for each group.

There were significant differences in feed intakes among the groups; ducks in Group 3 took more feed
than in Group 1 and Group 2 at 14 weeks of age and later.

Twice feeding in a day brought significantly more feed intakes than once in a day in every group.

It was known that ducks took about 40% of total amounts of feed intakes in a whole day within first 30
minutes after feedings, and these feed intakes soon after feedings were observed to be more in Group 3 and
less in Group 1.

There were significant differences in the average body weights among the groups. Ducks in Group 2 was
averagely heavier than in Grroup 3 (P <0.01) and ducks in Group 3 heavier than in Group 1 (P <0.01). As to
the increments of body weights, ducks in Group 1 and Group 2 seemed to reach a plateau around 14 weeks of
age, while ducks in Group 3 continued to increase in their body weights ever after this age. The variation of
body weights in Group 2 was significantly less than in the other groups.

There were no significant differences among three groups in adrenal weights, area ratio of adrenal cortex
to medulla and area ratio of adrenalin to noradrenalin seretion parts.

No correlations were found between adrenal weights and body weights, and between adrenal weights and
genital organ weights.

The effect of social facilitation on feeding behaviour was infered in Group 3 ducks, but the distinct
effect caused by social stress was not observed.

( Sci. Rep. Fac. Agr. lbaraki Univ., No.28, 39~ 51, 1980)



