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ABSTRACT

Animal model approach was applied to evaluate 309 does and 998 kids for milk yield and
body weight, respectively. The does belonging to four genetic groups: Local (L), Damascus (D),
Damascus X Local (DL} and Saanen X Local (SL) were evaluated over four milking seasons
(1995, 1997, 1998 and 2000). The kids were L and D purebreds and 2- and 3-way crossbreds
between Local (L), Damascus (D) and Saanen (S). All kids were bomn at the Agargouf Goat
Breeding Station between 1994 and 2000.

Heritability (h2) and repeatability (r) were estimated by REML after adjusting records for
the fixed effects, An Animal Mode! program was used to predict breeding values for animals and
their parents. Genetic and phenotypic trends of the traifs studied were estimated by regression of
breeding and phenotypic values on birth years, respectively.

Genetic trends of total, test day and post weaning milk yield were 1.060 (P<0.01), -0.003
(P<0.05) and —0.105 kg/year, respectively. The phenotypic trends of the same traits were —9.275,
-0.031 and —7.303 kg/year (P<0.01), respectively. Genetic trends of body weights at 6, 12 and 18
months of age were 0.166, 0.415 and 0.310 kg/year (P<0.01), respectively, while, the phenotypic

trends were 0.161 (P<0.05), 0.751 (P<0.01) and 1.106 kg/year (P<0.01), respectively for the three
ages.

It was concluded that the breeds studied lack effective directional selection and thus a
breeding program should be activated to increase goat productivity.
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INTRODUCTION

Genetic trend is the change in the mean breeding values of a population over
time. As suggested by Henderson (1949) and Henderson ef al. (1959}, genetic and
phenotypic trends can be estimated by grouping the animals according to their year of
birth and estimating year effects using the Maximum Likelihood method. Singh and
Acharya (1982) stated that genetic progress should be estimated by adjustment for
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deviation from random mating. On *Ht other hand, Wiggans (1984) reported that doe
indexes by year of birth provide a measure of genetic change. However, the different
estimates of genetic trends could be aftributed to effective breeding plans, artificial
insemination used in nucleus flocks, progeny test and selection intensity (Barillet, 1997),
and may be due to different methods used in estimating variance-covariance components
and evaluation of animals (Gengler e al., 1999).

This study aimed to estimate genetic and phenotypic trends of milk traits and kid
body weights in Iraqi local goats and their crosses with Damascus and Saanen breeds.

MATERIALS AND METHODS

The data of this study include 309 records of total (TMY) and test day milk yield
(TDM), and 261 records of post weaning milk yield (PWM) in four milking seasons
(1995, 1997, 1998 and 2000). The data represent the four genetic groups of does
nominated Local (L), Damascus (D), Damascus X Local (DL), and Saanen X Local (SL)
kept at Agargouf Goat Breeding Station, Baghdad were used. Also, 998, 693 and 505
records of body weights of kids at 6 (WT6), 12 (WT12) and 18 (WT18) months of age,
respectively, born between 1994 and 2000 were investigated. The kids belonged to
different genetic groups namely L and D purebreds and 2- and 3-way crossbreds among
L, D and S. Heritability (h”) and repeatability (r) were estimated by Restricted Maximum
Likelihood (Patterson and Thompson, 1971). The fixed main effects included in the
model for does milk traits were; genetic group, age, year and season of kidding, sex by
litter size of kid, and regression on doe weight. Body weights of kids were adjusted for
genetic group, age of dam, year and season of birth, sex of kid, type of birth and doe
weight at kidding as a covariate.

The Animal model program (Meyer, 1991} was used to predict the breeding
values (PBV) for the animals and their relatives depending on the traits studied. Genetic
trends were calculated by regression of the predicted breeding values on years of birth
(Blair and Pollak, 1984). Phenotypic trends were calculated by regression of the
phenotypic values on years of birth (Van der Werf, 2000).

RESULTS AND DISCUSSION

Milk traits:

A highly significant positive genetic trend of TMY was found, indicating that the
selection was effective in releasing improvement in milk production of 1.060 kg per doe
per year (Table 1). Genetic improvement in L (1.973 kg/year) was faster (P<0.05) than in
D (-1.474 kg/year). This result could be attributed to the adaptation of local does to the
prevailing harsh condition in Irag. On the other hand, the average genetic trend of TDM
was negative (-0.003 kg/year) (P<0.05) and ranged between —0.002 in crossbred does
(SL) and 0.001 kg/year for the other genetic groups (L, D and DL). Although the average
genetic trend of PWM was negative (-0.105 kg/year), the 2-way crossbred does (DL and
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SL) showed a positive genetic progress in their milk yield after weaning, which were
0.116 and 0.098 kg/year respectively. This result indicates that selection program applied
in the station affects positively the genetic improvement of total miik yield. Genetic
trends for the first lactation and test day milk yield of Beetal goat were estimated by
Singh and Acharya (1982) to be 1.62 and 0.009 kg/year, respectively. Alpine,
LaMancha, Nubian, Saanen and Toggenburg goats were evaluated by Wiggans (1984),
and the regression coefficients of their predicted breeding values for total mitk yield on
year of birth were 0.54, 0.84, 0.94, 1.37 and 0.52 kg/year, respectively. Another study by
Wiggans et al. (1988) revealed that the regression coefficients were 1.17, -1.18, 0.20,
4.02 and 2.01 kg/vear for the same breeds, respectively. Mingfeng ef al (1988)
evaluated 58 Saanen bucks using 675 milk records of their daughters over the period
from 1960 to 1985, and reported that the average genetic trend was 7.2 kg/year (P<0.01).
Ribeiro ef al. (1998) calculated the genetic trend of total milk yield for 60 Saanen does
by the regression of their predicted breeding values on year of birth (1982-1994) and the
annual genetic trend was (1.731 kg/year.

Table 1. Genetic trends (kg/year) for milk traits of the different genetic groups.

Genetic groups N TMY TOM PWM

Pooled 611 1.060 ** -0.003 * -0.105
Local (L) 395 1.973 * 0.001 -0.570
Damascus (D} | 37 -1.474 0.001 -2.363 *
DxL 110 0316 0.001 0.116
Saanen x L 69 0.423 -0.002 0.098

TMY= Total Milk Yield, TDM= Test Day Milk, PWM= Post Weaning Milk
** P<)01 * P<0.05

Table 2. Phenotypic trends (kg/year) for milk traits of the different genetic groups.

TMY TDM PWM
Genetic groups N Phenotypig N Phenotypic N [Phenotypic

Trend Trend Trend
Pooled 309 | -9.275** | 309 -0.031 ** | 261§ -7.303 **

Local (L) 221 [ -10.760 ** | 221 -0.047** | 195| -7.936

Damascus(D) | 24 | -15.680** | 24| -0.089* 21| -3.361

DxL 39 ~6.723 39| -0.033 27| -1.788

Saanen x I 25 [-17210** | 257 -0.134 ** 18} -4.332

TMY=Total Milk Yield, TDM= Test Day Milk, PWM= Post Weaning Milk
** p<.01 * P<{).05
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The average phenotypic trend in different genetic groups for TMY was negative
(-9.275 kg/year) (P<0.01), and ranged between -17.21 (P<0.01) and —6.723 kg/year for
SL and DL crosses, respectively (Table 2}. For the pooled data as well as for the different
genetic groups, there was no positive phenotypic progress of TDM and PWM, the
phenotypic trends being -0.031 and —7.303 kg/year (P<0.01), respectively. The negative
phenotypic trends for the studied traits may be due to adverse environmental effects
including feeding practices.

Body weights:

Results of this study showed that overall WT6 has a positive (P<0.01) genetic
trend (0.166 kg/year) (Table 3). However, genetic trends for this trait in each genetic
group of male kids were not significant and ranged between —0.219 for Damascus and
0.773 kg/year for crossbred (DL X L) males. Genetic trends in some genetic groups of
female kids were positive and significant, being 0.324, (.157, 0.414 and 1.635 kg/year
for L, DL, SL and DL X L, respectively (Table 3). The genetic trend of pooled data for
WT12 in this study was 0.415 kg/year (P<0.01).

Table 3. Genetic trends (kg/year) for growth traits for the different genetic groups.

Genetic groups N WTé WTI12 WTI18
Pooled 998 0.166 ** 0.415 ** 0.310 **
Male :

Local (L) 126 -0.073 -0.063 0.202
Damascus (D) 31 -0.219 -0.323 -0.346
DxL 144 | --0.077 0.388 0.309
Saanen (S)x L 94 | 0223 0.519 0.385
DLXL 21 0.773 1.615 2.819*
S X SL 10 -0.142 0.633 -0.460
SLXL 17 0.381 0.889 3.723
SL X DL 22 0.157 -0.095 -0.09%
DL X SL 24 0.157 -0.545 0.758
Female

Local (L) 121 (0.324 ** -0.016 -0.824 **
Damascus (1) 30 0417 0.603 1.784
DxL 167 0.157* 0.245 -0.132
Saanen (S)x L 83 0.414 ** 0.496 * -0.207
DL X L 11 | 1.635%* 5.525 ** 4.809 *
SXSL 8 - 0151 0.681 -0.826
SLXL 17 |. -0422 -0.405 -1.192
SL X DL 25 -0.018 1.617 * 1.605 *
DL X SL 15 | -0.175 -0.944 -2.232

W6, wt12 and wtl 8= body weight at 6, 12 and 18 months of age, respectively.
** P<(.01 * P<0.05
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Maximum (1.615 kg/year) and minimum (-0.545 kg/year) genetic frends were
recorded for DL X L and DL X SI. crossbred male kids. Similarly, trends in female kids
of the same genetic groups were 5.525 and -0.944 kg/year, respectively. Genetic trend
for pooled data for WT18 was positive and highly significant (0.310 kg/year). Crossbred
males (SL X L) had the highest (3.723 kg/year) and (S X SL) had the lowest (-0.460
kg/year) genetic trend, while in crossbred females DL X SL had the lowest (-2.232
kg/year) and DL X L had the highest (4.809 kg/year) (P<0.05) genetic trends.

Table 4. Phenotypic trends (kg/year) for growth traits for different genetic groups.

WT6 WTIi2 WT18
Genetic Phenotypic Phenotypic Phenotypic
groups N trend N trend N trend
Pooled 998 |,0.161* | 693 ]0.751** | 505 1.106 **
Male
L 126 | -0.085 81 0.192 21 | -0.300
D 3 -2364 ** 18 0.537 12 0.912
DI, 144 | 0.056 93 | 0.674* | 50| 0.509
SL 94 0.603 * | 64 1460 ** | 40 | 1.112*
- DLXL 21 -1.165 14 | -0.150 6 | -1.500
SXSL 10 | -4.667** | 8 -2.533 3 0.0

SL XL 17 2449 | 8 1.043 3 6.0
SL X DL 22 1..0.248 18 0.872 15 ] -4.655 *
DL X SL 24 1 -2.375 13 | -3.682 9 0.0

Female

L 121 0.102 83 0.620* | 79 0.99] **
D 30 -0.818 20 | -0.935 16 | -0.750
DL 167 0.124 133 | 0.555* 1122 1447 **
SL L 83 0470 * | 69 1.231 %% 64 | 2.267 **
DL XL I 0.259 8 1.625 7 2.263
SXSL 8 .-2905% 7 -5.300 7 -1.300
SLXL i7 2.176* 13 | -2.868 12 | -6.229 *

SL X DL 25 -0.850 16 | -0.320 15 { -1.700
DL X SL 15 |-3.578%% |12 | -0.514 12 | 0.229

Wt6, wtl2 and wtl8= body weight at-6, 12 and 18 months of age, respectively.
** P<0.01 * P<0.05 '

Regression of PBV forr WT6, WT12 and WT18 on year of birth for male and
female kids, showed that there was a significant positive genetic progress of 0.166, 0.415
and 0.310 kg/year/kid, respectively, which indicates that culling of some kids previously
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from the flock depending on a preliminary results affect positively genetic trend. In
gheep, Erasmus (1990) and Saatei ef al. (1998) found positive and significant (P<0.01)
genetic trends for body weight at 18 and at 12-13 months of age.

Table 4 shows that the average phenotypic trends for WT6, WT12 and WT18§
were 0.161 (P<0.05), 0.751 (P<0.01) and 1.106 kg/year (P<0.01) respectively. These
results indicate that there was a phenotypic improvement in these traits. Phenotypic trend
for WT6 ranged between —4.667 and 2.449 kg/year for (S X SL) and (SL X L) male kids,
respectively, and between —3.578 and 0.470 kg/year for (DL X SL) and (SL) female kids,
respectively. Highest (1.460 kg/year) and lowest (-3.682 kg/year) phenotypic trends for
WTI12 were found for (SL) and (DL X SL) male kids respectively, whereas for female
kids, the highest (1.625 kg/year) and lowest (-5.300 kg/year) phenotypic trends were
found in the (DL X L) and (S X SL) groups, respectively. Maximum and minimum
values of phenotypic trends for WT18 were 6.000 and —4.655 kg/year for the (SL X L)
and (SL X DL) male groups, respectively, and 2.267 and —6.229 kg/year for (SL) and (SL
X L) female groups respectively.

CONCLUSION _

Results showed low genetic improvement in the studied traits during the period of
the study. The possible reason for ineffective selection might be unavailability of
efficient techniques for the evaluation of animals and incorrect performing recording. In
general, it could recommend to; 1) yearly evaluation of animals and prediction of their
breeding values in order to determme which individuals or genetic groups are more
suitable to be selected as parents of the next generations. 2) Select a high proportion of
young animals in order to increase genetic gains.

REFERENCES

Barillet, F. 1997, Genetics of milk production. In: The Genetics of Sheep . Ed. L. Piper
and A. Ruvinsky. pp: 539-564. University Press, Cambridge.

Blair, H.T. and E.J. Pollak,1984. Estimation of genetic trend in a selected population
with and without the use of a control population. J. Anim. Sci., 58 : §78-886 .

Erasmus, G.J. 1990. Genetic stability of two Merino sheep control populations. 4th
World Congress on Genetfes Applied to Livestock Production. 23-27, July .
Edinburgh, 15: 81-83 . _

Gengler, N,; G.R. Wiggans and J.R. Wright, 1999. Animal model genetic evaluation

of type traits for five dairy cattle breeds. J. Dairy Sci., 82. (http://aipl. arsusda. gov/
publish/ jdsonline/ 8311/ JIDS8311d. htmi).

Henderson, C.R. 1949, Estimation of changes in herd environment. J. Dairy Sci., 32(1):
706-715.



GENETIC AND PHENOTYPIC TRENDS FOR GROWTH AND MILK TRAITS OF INDIGENOUS AND
EXOTIC BREEDS OF GOATS AND THEIR CROSSES IN IRAQ

Henderson, C.R.; O. Kempthorne, S.R.; Searle and C.M. Von Krosigh, 1959, The
estimation of environmental and genetic trends from records subject to cutling.
Biometrics, 15: 192-218 .

Meyer, K. 1991, Restricted Maximum Likelihood program for an Individual Animal
Model “Derivative Free? Approach. Institute of Animal Genetics, Edinburgh
University, Scotland.

Mingfeng, L.; L. Yingwn and K, Shusheng, 1988. Estimation of breeding value and
genetic trend of Xinong Saanen goat. J. Dairy Sci., 71: 2241-2245.

Patterson, H.D. and R. Thompson, 1971. Recovery of interblock information when
block sizes are unequal. Biometrika, 58:545-554.

Ribeiro, A.C..; S.A. Queiroz.; J.F, Lui.; S.1D.A. Ribeiro and K.T. Resende, 1998.
Genetic and phenotypic parameters estimates and genetic trend of milk yield of
Saanen goats in Southeast of Brazil. 6th World Congress on Genetics Applied to
Livestock Production, 12-16, Jan, Armidale, NSW Australia. 24: 234-237.

Saatei, M.; [. Ap Dewi.; H.E: Jones and Z. Ulutas, 1998. Genetic parameters and
estimated breeding values of liveweight, fat and muscle depth in Welsh Mountain
Rams. 6th World Congress on Genetics Applied to Livestock Production. 12-16,
Jan . Armidale, NSW Australia. 24: 238-241.

Singh, R.N. and R.M. Acharya, 1982. Genetic and environmental trends of miik
production in a closed flock of Beetal goats. J. Dairy Sci., 65: 2015-2017.

Van der Werf, J. 2000. Livestock straight breeding system structures for the sustainable
intensification of extensive grazing system. In: Workshop on Developing
Breeding Strategies for Lower Input Animal Production Environment. (Eds. Jalal,
S., Boyazogiu, J. and Hammond, K.) ICAR Tech. No. 3: 105-177.

Wiggans, G.R. 1984. Genetic evaluations for does: New research released. Dairy Goat
Guide, 20-22. '

Wiggans, G.R.; J.W.J, Van Dijk and I. Misztal, 1988. Genetic evaluation of dairy
goats for milk and fat yield with an Animal Model. J. Dairy. Sci., 71. 1330-1337.



HLN. Hermiz, ¢t al., 2008
‘jb!.“ gé gldals g.‘aa.“ etall Cdall g galll cliaad Z'JJﬁM‘J lﬁbﬁ\ lalasy

"ol Laallae 550 e Gl WL Dla Tiw g tuge e uali S

clall— 18 o e Nl drala — Aol LIS
g oala ¢ @Y i Ablall ghliall 4 o) N & ganll Loall S aalf ¥
Ll kPR e L) M S el jSpa Y

o) padlalt

Cildeal S 9A 5 eladlil Y4 H;G:d (Anlmal Model) CJ‘J:P'“ C.‘a}u C.AL!_)J ?J.:'n:w\
olaall) A8y e gana dag )Y Dpatiall il Jinll a8y N e ansall 05l g udall
, YI3A V99V 1990) s aulge Aag i e (Aaalixgulaly Asalix ideall o ilaall
N 3 g il JalA (e Al y Akl y Adaall (laadt Liagh A jall Calemig (Yo
JH‘Hhuqu;ﬁgé)ou|gym@ugaﬂ@¢uﬂj (u_.p‘..u‘gg_um.}cg_l;n)
Sl e 3 (REML) &k alaaioly 5 ) S3H Jalaall g (38 ( ASal 35 5 Yo e
Al 5 5 Wil g bl galdl &y gy il Al 3l () et 23 g el paiind RSN (Leb gall
Ol g o Ay pednalt g4y g0 il Al dlaie | Jabae colna Aaut g3 d y jaall Clinall 4y jedaall 9 4
Al Lo i

(o 1>h Y, aldaill dagy el y ASH Cadall U cliial A0 5 gl ALY cilS
cliall il 3y jedadl Glalatt @Sy Ml o Bi/pas V0 g (e,00n0) T
Lage A8, 00 clalad¥l s Dl e (¢, 00 >f) LfarS VL YYS 5 T, YV
STV 3810 0 VT il Y e YA 3T N e die pwaldt 35N (050 150) Aysiaay
GYTY AN Slee Y ie Glasadl (155 A pekaall clalatt cilS Ly o gl e Lin/prs
(sl e Dfaal (v, SN VY g 0Ty s ve (o)

_)t;bullA.\;LMné‘uj@ﬂ\c.ab)adut_mui@bﬂ\nnuauam





