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FACTORS INFUENCING DAILY WEIGHT GAIN ON YOUNG ZEBU IN GAROUA
DISTRICT, CAMEROON

Puyalto C 1 ., Sanaa M l ., N'Djoya A2 ., Planchenault D3.

La croissance de jeunes zebus Ages a 6t6 6tudiee dans 27 exploitations de la region du Nord Cameroun entre
Janvier 1990 et Janvier 1996. Dans ces exploitations, des visites mensuelles ont permis de mesurer la
croissance des veaux ages entre 0 et 1 an. Au total, 310 veaux (141 males et 169 femelles) ont Ate mesures au
minimum deux fois au cours de la periode d'Otude. La croissance a Ate êvaluae par le gain moyen quotidien
obtenu a partir des mesures ponderales mensuelles. Les variables explicatives specifiques aux individus etaient
le sexe, la race, le poids de naissance, le rang de mise-bas et la saison de naissance. Les variables collectives
etaient le type d'apports fourragers et le niveau de supplementation en tourteau de coton, l'activitO principale et
l'age de l'eleveur, I'effectif familial. La moyenne de ce gain Otaft egale a 267 g / jour (avec des valeurs extremes
de - 437 et 1 018 kg / j).
Les associations entre les variables explicatives et le gain de poids ont Ate testees en utilisant des modeles
mixtes, adapter aux donn6es correlees que constituent les enregistrements repótes du poids sur un meme
animal. Au cours de la periode 0 a 120 fours, les gains de poids plus Oleves ont 616 observes avec des animaux
dont le poids de naissance est compris entre 25 et 32 kg, de race Arabe, Akou ou Goudali. Au dela de 120 fours,
les meilleurs resultats proviennent de troupeaux avec des apports fourragers issus de la culture du mil ou de
/'association mil-mats, dont les propriOtaires ont pour activit6 principale I'elevage ou ('agriculture. L'evolution du
gain moyen quotidien en fonction de /Age differe pour les animaux nes en saison séche ou en saison humide et
it existe un phOnomene de croissance compensatrice.

INTRODUCTION
Most of the studies conducted on farm animals in tropical countries investigate mortality or morbidity, and much
more rarely growth rates. Slow rates of growth for young animals have negative effects on sale or on
reproduction. Poor growth is linked to the farming system, to feeding as well as the preventive treatments (Gitau
et al., 1994 ; Latif et al., 1995). The principle analytical difficulty of such results is the integration of the different
hierarchical levels : several measurements on individuals in different farms. This paper presents an example of
multilevel modelling used to analyse data from a longitudinal study on young zebu with unbalanced repeated
measurements (Atwill, 1994 ; Diggle et al., 1995).

MATERIALS AND METHODS
The growth of young zebu was studied in 27 farms in the North Cameroon between January 1990 and January
1996. The farms were visited monthly and the growth rates of the calves aged between 0 to 1 year were
measured. A total of 310 calves (141 males and 169 females) were studied at least twice during the period.
Growth was estimated by the average daily gain obtained from the monthly weights. The factors thought to
influence daily weight gain in calves were categorised in two classes. Calf-level class included age, sex, breed,
birth weight, parity and season of birth. The farm variables were forage type (to feed the family or to sell), the
level of supplementation with cottonseed meal during the last four months of the dry, the principle activity and
age of the farmers (experience) and the size of his family.
Average daily weight gains by age were plotted as a scatter plot. A smoothed curve was fitted to the data points
using a SAS procedure (f=60%) (PROC GPLOT ; Statistical Analysis Systems Institute Inc., Cary, NC).
There were three hierarchical levels in the models : each measurement (time variable - level 1) clustered by each
cow (level 2) clustered by each herd (level 3). In order to estimate the proportion of variation, attributable to herd,
calf and individual weight gain measurements within calves, variance components were estimated using the GLM
procedure with random and repeated statements (PROC GLM ; SAS Institute). Multi-level models of fixed effects
affecting the weight gain were adjusted for random effects and time-correlations by the MIXED procedure (PROC
MIXED ; SAS Institute).
A stepwise selection procedure was used to select factors with significant correlation with daily weight gain (P <
0.1) and included in an overall multivariate model. The models were established for two categories of age : 0 to 4
month and 4 month and greater.

RESULTS
The median daily weight gain was 267 g with a standard deviation of 286 g (extreme values were - 437 and 1 018
g). Average dairy weight gain appeared to increase with increasing age up to 4 months and thereafter decrease
(Figure 1).
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Figure 1
Daily weight gain (g) estimated at monthly

intervals by age (in days) of 310 calves from
27 herds in Garoua District, Cameroon

Figure 2
Daily weight gain (g) estimated at monthly

intervals by age (in days) and season of birth

Herd effect : There was a significant herd effect. This result justifies the inclusion of this parameter in multivariate
models.

Time effect : The modelling of daily weight gain requires both a simple and quadratic term for the age effect. In
addition there was a first order auto-regressive process between two successive measurements of daily weight
gain (p<0.023). The estimate of AR(1) process is - 0.078 (s.e. : 0.035).

Multi-levels models of the fixed effects :
From the multi-level model (Table I) of the fixed effects on the daily weight gain in the first period of growth (0-4
months), it can be seen that only specific factors for individuals were included (no herd effects). The fixed effects
race and weight at birth had significant effects on weight gain. Crossbred animals and M'Bororo had the lowest
weight gains. The Arabe, Akou and Goudali races had on average weight gains which were much higher than
those of the crossbred animals (142 and 117 g / d above crossbred animals, respectively). The weight at birth
had an effect on daily weight gain. The lightest (<25 kg) and the heaviest calves (> 32 kg) had the lowest growth
rates. The calves with a birth weight between 25 and 32 kg had on average a supplementary daily weight gain of
128 g compared to animals in the low birth weight group.
The growth curve can be modelled for calves older than 4 months using herd factors. The only individual factor to
be closely linked to growth is the season of birth but there is an interaction between season of birth and age
(Figure 2) which makes interpretation delicate. The type of crop farmed to feed family also has an effect on
growth. The reference class is that of sorghum. The best results were obtained with millet or millet-maize
(respectively, + 180 et + 161 g compared to sorghum). Next came maize-groundnut, mouskouari and lastly
maize-manioc (resp. +116, +111 and +90 g compared to sorghum). The herds where the main activity of the
owner was animal husbandry or farming had better results than herds owned by animals dealers (respectively
+259 and +256 g). Animals in state farms had intermediate results. The least factor included in the model was
the number of family members.

DISCUSSION
The greatest proportion of the variability was explained, firstly because of month to month variation for each calf
and secondly because of farm-to-farm variation. The analysis of the time effect indicates that there was
compensatory growth between 0-1 yr. The auto-regression coefficient between two successive measurements of
weight gain was negative, this means that if an animal experienced a reduction in growth rate during a period it
can have an accelerated growth rate. This phenomenom is explained by the fact that the animals which have
experienced a restriction will have a greater appetite and their maintenance requirements will be lower than
animals fed correctly. The farm to farm variation in weight gain are likely to be indicative of variations in calf
management and nutrition between farms.
The average daily weight gain was not very high when it is considered that most herds received a supplement of
cottonseed meal of 0 to 1 kg /animaVd during the last four months of the dry season. This can be explained by
the fact that the zebu breeds studied are not amongst with the best growth capacities and that the majority of the
herds are reared traditionally. In the traditional system of rearing, the calves normally receive nearly all the milk
produced by the dam up to 4 month of age and thereafter part of the milk is used to feed the family of the farmer.
Therefore, up to four months growth rate is rapid but afterwards growth slower in addition the latter period
coincides with the dry season. The husbandry practices could explain the fluctuations in weight gain depending
on the age of the animals.
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Between 0 and 4 months, the only factors which are significantly linked to weight gain are breed and birth
weight. Ever if the animals produced by crossing are hardy, they have poorer growth rates than pure breed
animals (except Bororo breed). There was no significant association between calf sex and weight gain. It would
be expected for males to have higher growth rates than females. However, since heifers have higher economic
value, it is possible that the farmers treat preferentially the heifers during rearing. Parity of the dam does not
appear to have a negative effect on calf growth rate, even if milk production is lower for first and second
lactations.
It was expected that during the second period of growth feeding and husbandry practices became important. The
residual foodstuffs from the millet or maize crops used to feed the family appear to be adapted for feeding the
dams and the weaned animals. The level of supplementation with meal should have appeared in the model. It is
probable that the supplementation plan was not followed in the farms where the supplements were low. The
experience of the farms (age factor) appear to have an effect on weight gain when considering the entire period
0-1 yr. However, in this study, calves of more-experienced farmers had lower daily weight gains. One interesting
farm-level variable associated with calf daily weight gain was the main activity of the animals owner. It has been
argued that animal's dealers were better calf managers. It was not confirmed by our results : it seems that when
the principle activity of the farmers was the fattening and selling of young animals (animal dealer category)
growth rates were lower than for animal breeders or tradition farmers.

Table I
Multi-level models of the fixed effects affecting the daily weight gain (g) of young zebus

Model 0-4 month	 Model 4-12 month
Variable	 Estimate	 P-value	 Estimate	 P-value
Age	 0.5	 0.7420	 - 4	 0.0001
Agee	-0.001	 0.9143	 0.005	 0.0001
Race	 M'bororo vs Cross	 11	 0.0083

	

Goudali vs Cross	 117

	

Arabe,Akou vs Cross	 142
Weight at birth	 25-32 kg vs <25 kg	 128	 0.01

	

>32 kg vs <25 kg	 19
Season of birth	 0.007
Forage type	 0.001

	

Maize-Manioc vs Sorghum	 90

	

Mouskouari vs Sorghum	 111

	

Maize-groundnut vs Sorghum 	 116

	

Maize-Millet vs Sorghum	 161

	

Millet vs Sorghum	 180	 0.0001
Main Activity	 Civil servant vs dealer	 85

	

Farmer vs dealer	 256

	

Breeder vs dealer	 259	 0.1
Family size	 3

REFERENCES
Atwill E.R., 1995. Extending the interpretation and utility of mixed effects logistic regression models. Pre y. Vet.

Med., 24, 187-201.
Diggle P.J., Liang K.Y. and Zeger S.L., 1994. Analysis of longitudinal data. Oxford University Press, Walton

Street, Oxford OX2 6DP. 253.
Gitau G.K., Mc Dermott J.J., Adams J.E., Lissemore K.D. and Waltner-Toews D., 1994. Factors infuencing calf

growth and daily weight gain on smallholder dairy farms in Kiambu District, Kenya. Pre y. Vet. Med. 21, 179-
190.

Latif A.A, Rowlands G.J., Punyua D.K., Hassan S.M. and Capstick P.B., 1995. An epidemiological study of tick-
borne diseases and their effects on productivity of zebu cattle under traditionnal management on Rusinga
Island, western Kenya. Prey. Vet. Med. 22, 169-181.

02. 03.3


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	8th ISVEE Paris, France Volume 1_0004.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307
	Page 308
	Page 309
	Page 310
	Page 311
	Page 312
	Page 313
	Page 314
	Page 315
	Page 316
	Page 317
	Page 318
	Page 319
	Page 320
	Page 321
	Page 322
	Page 323
	Page 324
	Page 325
	Page 326
	Page 327
	Page 328
	Page 329
	Page 330
	Page 331
	Page 332
	Page 333
	Page 334
	Page 335
	Page 336
	Page 337
	Page 338
	Page 339
	Page 340
	Page 341
	Page 342
	Page 343
	Page 344
	Page 345
	Page 346
	Page 347
	Page 348
	Page 349
	Page 350
	Page 351
	Page 352
	Page 353
	Page 354
	Page 355
	Page 356
	Page 357
	Page 358
	Page 359
	Page 360
	Page 361
	Page 362
	Page 363
	Page 364
	Page 365
	Page 366
	Page 367
	Page 368
	Page 369
	Page 370
	Page 371
	Page 372
	Page 373
	Page 374
	Page 375
	Page 376
	Page 377
	Page 378
	Page 379
	Page 380
	Page 381
	Page 382
	Page 383
	Page 384
	Page 385
	Page 386
	Page 387
	Page 388
	Page 389
	Page 390
	Page 391
	Page 392
	Page 393
	Page 394
	Page 395
	Page 396
	Page 397
	Page 398
	Page 399
	Page 400
	Page 401
	Page 402
	Page 403
	Page 404
	Page 405
	Page 406
	Page 407
	Page 408
	Page 409
	Page 410
	Page 411
	Page 412
	Page 413
	Page 414
	Page 415
	Page 416
	Page 417
	Page 418
	Page 419
	Page 420
	Page 421
	Page 422
	Page 423
	Page 424
	Page 425
	Page 426
	Page 427
	Page 428




