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Abstract. Effects of a conventional step-down lysine regime (0-18 weeks of age), a
step-up lysine regime (0-18 weeks of age) and a quantitative ‘mid-term’ restriction
(7-15 weeks of age) on weight development and feed consumption in 640 laying-
type pullets were studied. Digestible lysine levels of the diet varied according to the
experimental regime between 0.57 and 0.85 % during the rearing phases. Applied
‘mid-term’ restriction was 85 % of ad libitum. Whereas no differences in body
weight at 18 weeks of age could be demonstrated between the feeding regimes,
some regimes decreased feed consumption during rearing to a maximum of 7 %,
due to the changed pattern of weight development.
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Introduction. Over the last few years, the laying performance of leghorn strains
used for egg production has been changed genetically (Leeson, 1986). Therefore it
is necessary to revaluate the feeding programmes during rearing on their suitability
for the modern hen.

The weight of a hen at 18 weeks of age is thought to be a reliable parameter to
predict subsequent laying performance (Wells, 1980). Achieving this weight
through a conventional step-down feeding programme (Scott et al., 1982) is a good
insurance to obtain a profitable hen. Summers & Leeson (1978) assumed from their
experiments on diet self-selection that the nutritional demands of a young pullet re-
flect its physiological requirements. They promoted the use of a ‘reverse protein’
feeding strategy during rearing; this is referred to as the step-up method. With this
method a more ‘optimum’ development of the hen’s body size, in addition to its tar-
get weight, can be achieved (Leeson & Summers, 1979). On the other hand, Wells
(1980) claimed that a ‘mid-term’ feed restriction is an ‘economic’ method for rear-
ing the modern pullet, that still achieves the desired production goals.

These considerations led to this study of the effect of step-down, step-up or ‘mid-
term’ restricted feeding strategies on body weight development, feed consumption
and feed conversion ratio (FCR) of growing pullets. According to data of Scott et
al. (1982), lysine was the first limiting amino acid used in the experimental diets.
Therefore lysine was used as ‘growth’-controlling factor in the step-wise rearing
treatments.
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Material and methods. A total of 640 one-day-old white leghorn pullets were
housed during rearing in battery cages (16 pullets per cage) and submitted random-
ly to 8 treatments (Table 1). Pullets of Treatments 1 and 2 were subjected to a step-
down lysine programme; those of Treatments 3 and 4 were reared on a step-up ly-
sine programme. As stated in Table 1, pullets of Treatments 1-4 were fed ad libitum
(AL). Pullets of Treatments 5-8 were fed a 0.85 % digestible lysine starter diet
from 0-6 weeks of age, followed by a ‘mid-term’ restricted feed intake of a normal
grower diet (R: 85 % of AL) from 7-15 weeks of age. Table 1 shows the digestible
lysine contents of the experimental diets. Lysine levels of the starter (0-6 weeks:
19.6 % crude protein (CP), 11.7 MJ ME kg') and grower (7-18 weeks: 17.3 % CP,
11.7 MJ ME kg™") diets were increased by addition of synthetic lysine to a basal
corn-soybean meal diet. The amount of lysine added was dependent on the respec-
tive treatment. Half of the grower diets of the pullets fed on a restricted feed intake
were upgraded (15 %) with digestible lysine. The body weight and feed consump-
tion of the pullets were recorded weekly per cage. From these data FCRs were cal-
culated.

Results and discussion. The results of the experiments are presented in Table 2.
Pullets (0-6 weeks of age) fed a diet with 0.65% digestible lysine (Treatments 3 and
4) had, on average, a 20 g lower body weight at 6 weeks of age than pullets fed a diet
with 0.85 % digestible lysine (Treatments 1 and 2). However this difference was
not significant (P > 0.05). Feed intake within this period did not significantly differ
among treatments, although the feed conversion ratio (FCR) was higher for pullets
fed on the low lysine diet. No difference in feed intake was observed between pul-

Table 1. Digestible lysine content of the experimental diets.

Treatment! Age (weeks)

0-6 7-15 16-18

Step-down (AL)?

1 0.85 0.67 0.57
2 0.85 0.67 0.67

Step-up (AL)

3 0.65 0.67 0.77
4 0.65 0.67 0.67
Mid-term restriction AL R AL
5 0.85 0.79 0.77
6 0.85 0.79 0.67
7 0.85 0.67 0.77
8 0.85 0.67 0.67

! Each treatment consisted of 5 replicates.
2 AL = ad libitum feeding level; R = restricted: 85 % of AL.
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Table 2. Means of least squares.

Treatment Signif- Coefficient
P ” trici icance! of varia-

step-down step-up mid-term restriction tion (%)
1 2 3 4 5 6 7 8

Body weight (g)

6 weeks 380 376 363 353 376 383 382 374 n.s. 4.89

15 weeks 1095%°  1100%® 10954 1105%  1052° 1048 1070° 1063% 2.32

18 weeks 1168 1172 1168 1174 1135 1151 1146 1160 n.s. 2.46

Cumulative feed consumption (glhen housed)

0- 6 weeks 871 865 850 844 857 81 874 851 ns. 4.64

7-15 weeks 3661°  3703*  3637*°  3622°  3147° 3157° 3160° 3163° 1.97
16-18 weeks 1294°  1302° 1284  1390°¢  1459° 1554° 1513% 1588° 7.36
0-18 weeks 5825°  5870* 5771 5856 5463 5572° 5547° 5601° 2.30

Feed conversion ratio (FCR; g feed/g gain)

0- 6weeks  2.55% 2550  2.62% 268  2.522 2.50° 2.53%b .53 3.30
7-15weeks  5.128  5.12° 49729 482 4.66% 475 4.60° 4.60° 2.99
16-18 weeks  17.90 18.61 19.10 21.10 17.64 15.98 19.93 15.77 n.s. 18.32
0-18weeks  5.16°  5.160  5.13*d 517°  4.96> 5.02* 5.00% 4.97" 2.32

! a,b, ¢, d Means in a row with the same superscript are not significantly different (P > 0.05).

lets fed on step-down and step-up regimes in the period from 7-15 weeks of age. Pul-
lets subjected to the step-up regimes obviously converted their feed more efficient-
ly during this period than the pullets fed on step-down regimes (Treatments 3 and 4
versus Treatments 1 and 2). A slight change of the lysine content in the diet after 15
weeks of age had no effect on growth and feed consumption.

Pullets on a restricted feed intake from 7-15 weeks of age (Treatments 5-8)
showed a significantly lower body weight at 15 weeks of age than the ad libitum fed
pullets. This was mainly due to the restricted allowance of feed. At 18 weeks of age,
no significant differences in body weight were found between pullets of all treat-
ments. ‘Mid-term’ restricted pullets (Treatments 5-8) consumed a significantly low-
er amount of feed over the whole rearing period than the qualitative restricted pul-
lets. This is illustrated by the FCR values in Table 2. Mortality rate during rearing
was on average 3.0 % and did not differ among treatments.

The main advantage of a ‘mid-term’ feed restriction seems to be the ability to
control growth during rearing (thus saving feed costs), while allowing pullets to
compensate ‘growth-loss’ during the last part of the rearing period. The overall low-
er FCR values (0-18 weeks; Table 2) of Treatments 5-8 can be explained partly by
the possibility of a changed protein-fat deposition during the restriction period.
This is in agreement with the results of Wells (1980), who promoted this method for
rearing pullets.

Leeson & Summers (1979) reported a significantly lower body weight at 20 weeks
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of age for step-up-reared pullets as compared to conventional step-down-reared
pullets. The low digestible lysine level in our starter diet (0.67 %) was insufficient
to cause a definite growth retardation and an accompanying decreased feed intake
in the step-up groups.

From our experiments, it can be concluded that the feeding strategies used
achieve equal body weights at 18 weeks of age, but result in different patterns of
body-weight development (growth curves). After a thorough ‘mapping’ of the in-
teractions between physiological and nutritional factors involving the maturing
pullet, decisions about the use of specific feeding strategies during rearing can be
made. However more research on the relation between growth curve and laying
performance is desirable.
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This synopsis is based on an undergraduate thesis ‘Een onderzoek naar de invloed
van lysine-deficiéntie in combinatie met voederbeperking of ad libitum voeding op
groei-eigenschappen van opfokkuikens’ by P. C. M. Z. Corijn, Department of Ani-
mal Nutrition, Wageningen Agricultural University, Wageningen, 1987. 30 pp., 3
figs., 4 tables, 23 refs., 9 appendices. Available as paper copy (order RO83P, f 10 in-
cluding postage) at: NARD, c/o Pudoc, P.O. Box 4, 6700 AA Wageningen (telex
45015 blhwg).

190 Netherlands Journal of Agricultural Science 36 (1988)



