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Table 1. Means and standard deviations of egg weight, eggshell color grade, eggshell strength and eggshell
thickness at 50 and 71 weeks of age

Week of age
Trait 50 wks 71 wks t-test
EW (9) 66.4 + 50 (1685)" 674 * 52 (1575) **
ECG (grade) 2.5 1.2 (1683) 20 = 1.0 (1571 *k
ES (kg/cm?) 3.31 t 1.03 (1620) 2.75 t+ 0.93 (1438) **
ET (0.01 mm) 33.6 t 3.3 (835) 33.1 + 4.0 (779 **

') number of eggs; EW, egg weight; ECG, eggshell color grade; ES, eggshell strength; ET: eggshell
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thickness.

BN ORI © TR BT S AR i
Table 2. Means and standard deviations of body weight, primary feather length, age at first egg and egg

number

Character No of bird MeanstSD
BW14 314 1211+ 119
FL14 214 15.7 * 0.5
BW20 316 1366 + 118
FL20 148 155 * 0.7
BW40 315 1384 + 119
AFE 315 110 ¢+ 10
EN52 312 230 £ 22

BW14, BW20 and BW40, body weight at 14, 20 and 40 weeks of age; FL14: 8" primary feather length at
14 weeks of age; AFE, age at first egg; EN52, egg number up to 52 weeks of age.

HEpE 50 K 71 zﬁlmﬁprffl v S TR ﬁjﬁaﬁﬁh K SR I/ﬁl%g\f—/ % 3 o i o
TS ek I ﬁ'ﬁré G F 4 f' BTSRRI 1] SR T AR R R S
?L—’FE'%%U =0.58 ¥ 0.75) » "= it (r=0.14) ~ g7 ﬁl’ii(r 0.08 * 0.LQ)HI7 i B TAF - iyt
B & SRR TSR 20 YAl = TR %ﬁ%rﬁ‘ﬁ%&(r =0.13-0.27) - %% ﬁr[iﬁkﬁlﬁﬁl% B (r=0.01
=2-0.07) = SR Y- ETPORET S F it <1 @R (Coquerelle, 2000) » BEET il ] 5
A [ A S A S R LY lﬁhEW RE TR AR PR et
fifi 7 1 el =22 el <. VTR 7 <

F 3. ZPS 50 B TLIHETIFED © S IR eI R R R ] I/;FEIFTJ
Table 3. Correlation between the characteristics of egg weight, eggshell color grade, eggshell strength and
eggshell thickness

Trait* EW ECG ES ET

EW 1.00 0.12%** 0.05 0.14%**
ECG 0.03 1.00 0.14%** 0.08*
ES 0.03 0.14%** 1.00 0.51%**
ET 0.02 0.19%** 0.45%** 1.00

1 EW, egg weight; ECG, eggshell color grade; ES, eggshell strength; ET, eggshell thickness.
Phenotypic correlations between the characteritics measured at 50 weeks of age above diagonal,
phenotypic correlations between the characteritics measured at 71 weeks of age below diagonal.
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Table 4. Correlation between the characteristics of eggshell color, growth performances and laying

performances
Trait! ECG50 ECG71 BW14 FL14 BW20 FL20 BW40 AFE  EC20 ENS52
ECG50 1.00 075 0.03 -002 015 0227 0.10 0.01 0.75  0.01
ECG71 1.00 0.12° 003 013" 0277 001 0.04 0.58™" -0.07
BW14 1.00 0.03 0497 0200 0327 -028" 0.02 0.11°
FL14 1.00 -0.02 0.307" -0.08 0.02 0.02 0.01
BW20 1.00 0.13 0.52”" -0.09 0.13° 0.157
FL20 1.00 0.16° -0.06 0.17°  0.05
BW40 1.00  -0.08 0.06 0.16"
AFE 1.00 0.06 -0.38""
EC20 1.00 0.06
EN52 1.00

1 see Table 1 and 2.
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Fig 1. Dlstrlbutlon of 5 grades’ eggshell color in each line of two trials.
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Table 5. Ratio of the number of white egg Brown Tsaiya to green egg Brown Tsaiya
in each line measured at 20 weeks of age

Line White / Green
1051 1 : 2.63
1052 1.33 : 1
1053 1 : 5.32
1054 1 : 3.47
Total 1 : 2.23

%ﬁ%m&%%ﬁW%ﬁﬁ%$>miﬁw@uw%eowwﬁ%gﬁ@%ﬂﬁ%@j’%ﬁ
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A E ELF I TFil > DI ﬂiF’ifZ%‘ AR BV R R BRIV PR Jﬁ%m{dﬁ
FET FE A L] i R o ISR 34 lﬁiﬁfllw%’?ﬁﬁéﬁ'%@ﬁlﬂ 130 s g ) e 3
B0 3 9 30 4 ATV 1W14038 - RSO » $P400RIEE - B RLagpte
PS> B Sl [ﬁ — 4 [ 3 (gray- green);&*'l e e l(buff) |f5'§k“[” g I;IH‘ il |(b|U|sh)(Cramp
1978) - *ﬂ?”lﬁﬁﬁﬁﬁﬁElﬁ SRR D2 T DR | IS OFF - 2000)0IP* RIS | W TR
Bl il - H?gﬁﬁfk%ﬁf
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Table 6. Category and number of green egg sire family of Brown Tsaiya

Family No White/ Green? 1/2+3+4+5*2
White 1 32: 3 63: 27
Green 1 1: 22 3: 42
Green 1 1: 35 5:149
Green 1 2: 24 2: 61
Intermediary 30 - o

1 Ratio of the number of dams according to white or green egg Iald by her daughters.

2 Ratio of the sum of daughters’ egg number classified as white (grade 1) or green (grade 2 to 5)
measured at 50 and 71 weeks of age.

The ducks of White eggshell family did not lay any egg with color grade 4 or 5.
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Table 7. F values and statistical significance of the effects of repetition, line, sire and dam on egg weight
(EW50, EWT1), eggshell color grade (ECG50, ECG71), eggshell strength (ES50, ES71) and
eggshell thickness (ET50, ET71), measured at 50 and 71 weeks of age

Exp Trait Rep Line Sire Dam R

1 EW50 2.76* 16.41*** 12.84*** 6.14*** 0.38
EC50 41.23*** 157.36*** 13.35*** 7.81*** 0.53
ES50 7.40*** 2.60 5.32%** 4.29*** 0.27
ET50 11.81*** 4,13** 4.15%** 3.47*** 0.38

2 EW71 2.99* 15.00*** 16.25*** 7.53*** 0.45
EC71 1.71%** 92.38*** 13.65*** 6.46*** 0.46
ES71 2.82* 1.26 6.78*** 4.22*%** 0.30
ET71 51.67*** 1.70 2.72*%** 2.94*** 0.39

I 5 T A [ 5 55 [ [P ke 8 < 1) SAS [RETY ~ S/RBHALA5 55 [ I BT iyl
LN lﬁl@%@r PEE Py > (EE DTN TH i o FUB RS S T o ] A S
P RSP DY e 10091  H BRE HU(L990)H) 1 AERT o« = 7 Ay ezt
Tl 1 RS T PR -
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Table 8. Ratlos of variance components of various characteristics

Character' 4oilo,? 4o loy’ 2(o2+04) loy? Oy 10, SE
ECG50 0.69 1.11 0.90 0.10 0.40
EW50 0.13 1.25 0.69 0.28* 0.07
ES50 0.07 0.76 0.41 0.17 0.29
ET50 0.11 1.03 0.57 0.23* 0.09
ECG71 0.61 1.08 0.84 0.12 0.42
EW71 0.28 1.38 0.83 0.28* 0.07
ES71 0.23 0.81 0.52 0.14 0.31
ET71 0.04 0.85 0.45 0.20* 0.11
BW14 0.34 0.70 0.51 0.09 0.09
FL14 0.50 0.53 0.51 0 0.03
BW?20 0.44 0.76 0.60 0.08 0.08
FL20 0.19 - 0.09 - -

BW40 0.45 0.40 0.42 - -
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AFE 0.26 0.70 0.48 0.11 0.08
EC20 0.80 1.06 0.93 0.08 0.27
EN52 0.00 0.65 0.33 - -

1. See Table 1 and 2
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Abstract

These studies were conducted to investigate the intraline and intrafamily varieties of green egg color
of 310 laying ducks of Brown Tsaiya line L105 in generation 6, bred in I-Lan Branch Institute, Taiwan
Livestock Research Institute. At 20 weeks of age, the ducks were classified into two types according to the
eggshell color including white and green. At ages of 50 weeks and 71 weeks, a total of 3260 eggs were
collected. The characteristics of egg color grade, egg weight, eggshell strength and eggshell thickness were
measured. The egg colors were divided into five grades (from grade 1 referred as white to grade 5 referred
as deep green). In addition, body weights were measured at 14, 20 and 40 weeks of age, the 8" primary
feather lengthes were measured at 14 and 20 weeks of age, age at first egg and egg number laid up to 52
weeks of age were calculated. The ratio of the white to the green at 20 weeks of age was 1 : 1.2. The
average color grade at 50 and 71 weeks of age were 2.5 and 2.0, respectively. The results showed the
percentage of duck layers who produced green eggs was higher than those producing white eggs. The
ratios of green egg in 4 lines were different, the highest being line L1053 (86.4%), the second was L1051
(76.3%), the third was L1054 (72%), and lowest was L1052 (45.3%). The effects of batch, line, sire, and
dam on the eggshell color grade were all significant. The characteristics of eggshell color were positively
correlated (P < 0.05) with each other, with eggshell strength, with eggshell thickness, and with the growth
performances at 20 weeks of age. The correlation between eggshell color and egg number was not
significant. The heritabilities of eggshell color were higher than other characteristics. According to
variance components, the maternal effect seemed to have existed. Among the 34 families, one was
regarded as white shell family; three were green shell families; the other 30 families were intermediate
ones.
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