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The growth rate of pigs is one of 
the most important factors to be con-
sidered for the economy of livestock 
production. To increase the growth 
rate, the optimal energy and protein 
concentration in the diet are of funda-
mental importance in pig nutrition 
particularly in early age when digestive 
capacity and appetite impose great 
limitations on performance. 

Proper understanding of optimum 
weaning weight of pigs and the plane 
and level of feeding to enhance 
growth and onset of puberty is import-
ant to the farmers. Therefore it is 
necessary to induce early puberty 
attainment in gilts to reduce the cost of 
production as they are non-productive 
until the initiation of the first pregna-
ncy. Early onset of puberty provides 
economic advantages through increa-
sed life time reproduction rate. 

The present experiment was there-
fore conducted to study the effect of 
weight at weaning and plane of feeding 
on the body weight gain and onset of 
puberty in gilts. 

Materials and Methods 
Thirtysix Large White Yorkshire 

~Neanling female pigs belonging to 

University Pig Breeding Farin, Kerala 
Agricultural University, Mannuthy, 
averaging 8 kg (light weaners-LW) 
and 12 kg (heavy weaners-HW) body 
weight were grouped into two, having 
18 each. Pigs of each weaner group 
were randomly assigned to three 
treatment groups of six pigs housed 
separately in lots of three each to have 
replicates. Pigs of LW and HW were 
maintained on three planes of feeding 
with respect to crude protein (CP) and 
digFstible energy (DE) as follows: 

i) A high plane (HP) of 10% more 
than NRC level. 

ii) NRC recommended level of nutri-
ent (NRC, 19'I9). 

iii) A low plane (LP) of 10~ less than 
NRC level. 
The CP and DE content of the diet 

are as follows: 
The pigs were maintained for the 

period of 10 fortnights from weaning 
as per routine farm management and 
were allowed to consume as much as 
they could within the period of one 
hour twice daily and were maintained 
from weaning till one month after the 
onset of puberty as per routine farm 
managament. The growth parameters 
in terms o€ live weight grains were 
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recorded at fortnightly intervals using 
a platform balance having a built-in 
cage. 

The onset of puberty was recorded 
based on the nature-of external sympt-
oms of heat and further confirmed by 
allowing a boar to mount the gilts. The 
end of oestrus was considered when 
the gilts refused the boar to mount. 

The cost of production was calcu-
lated in all the treatment groups with 
the assumption that feed represented 
75% of the total cost of production. 

Tha data collected during the 
course of the study were statistically 
analysed using standard procedure 
(Snedecor and Cochran, 1967). 

Results and Discussion 

Body weight gain 
The fortnightly body weight of 

HW are presented in Table 2. The 
pigs on HP recorded an increase from 
12.00±0.585 to 48.13 +_ 0.815kg from 
weaning to 10th fortnight representing 
a total gain of 36,13 kg. The NRC 
group showed an increase from 
12.00+_ 0.429 to 52.83+_ 5.548 kg giving 
a total gain of 40.83 kg. Similarly, pigs 
on LP recorded a body weight of 
12.08±0.449 to 50.62±3.922 kg giving 
a total gain of 38.59 kg. The NRC 
group were 4.7 and 2.24kg heavier 
than HP and LP group respectively. 
The variation in fortnightly body 
weight was found to be non-significant 
between the treatments. 

The fortnightly body weight of LW 
weaners are presented in Table 3. 
The pigs on HP showed an increase 
in body weight from 7.67+_0.543 to 
3T.17+ 1.114 kg from weaning to 10th 
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fortnight giving a total gain of 30.00kg. 
The animals on NRC level of feeding 
showed a body weight of 8.08±0.216 
to 45.25±3.797kg giving a total gain of 
37.17kg. In the case of LP feeding, the 
animals gained 27.50 kg (8.50+_ 0.707 to 
36.00+_ 6.363 kg)• The NRG group 
gained 7.17 and 9.67 kg more than HP 
and LP group of animals respectively. 
Plane of feeding had no significant 
effect on fortnightly body weight of 
LW. 

In both HW and LW, a Higher body 
weight was observed in NRC group 
which may be due to the supple-
mentation of fat at a lower rate (~5%) 
which increased the weight gain in 
NRC group (Leibbrandt et al; 1975) and 
Maeng et al. (1990} and a lower body 
weight in HP group. This may proba-
bly be due to the reduced ability of 
pigs to digest (Lloyd and Crampton, 
1957 and Schenck et al. 1992) fat where 
more than 5 per cent of fat was added 
in HP diet to increase the energy level. 

Comparison by t-test of fortnightly 
weight gain between plane of feeding 
and between weight at weaning are 
given in Table 4. The fortnightly weight 
gain in HP, NRC and LP group are 
3.62, 4.08 and 3.86 kg in HW and 3.00, 
3.72 and 2.?5 kg respectively in LW. 
In HW, the NRC group recorded 
significantly higher (P X0.05) growth 
rate than HP group (Morris et al. 1976) 
but the growth rate was found to be 
non-significant between HP and LP 
group and between NRC and LP 
group (Phuah and Hatagaluny, 1979 
and Reddy et al. 1982). In the case of 
LW, there is a highly significant diffe-
rence (P ~ 0.01) ingrowth rate between 
planes of feeding(Cromwell eta1.1978). 

w 
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The HW gained significantly higher 
in HP (P ̀ 0.05) and LP (P ~ 0.01) of 
feeding than LW, whereas the varia-
tion in growth rate was found to be 
non-significant between HW and LW 
when fed NRC level eventhough a 
better growth rate was noticed in HW. 
An increased growth rate in the case 
of HW was also reported earlier 
(Fowler and Boaz, 1963 and Rodriguez 
et al. 1982). 

.Age and weight at puberty 
The HW recorded the onset of 

puberty at 180.50+_ 3.58, i 82.00± 10.72 
and 188.33± 12.23 days with an average 
body weight of 42.13+_ 1.09, 45.33± 2.12 
and 44.67+_ 1.53 kg respectively in HP, 
NRC and LP group (Table 5.) The HP 
group attained puberty, I.5 and 7.83 
days earlier than NRC and LP group 
respectively but, was found.to be 3.2 

~ and 2.54 kg lighter than NRC and LP 
group respectively. 

In LW (Table 5), the onset of 
puberty was observed at 233.33± 1.44, 
229.83+_ 6.03 and 254.00+_ 19.09 days 
with the corresponding body weight 
of 51.00+_2.49, 58.42+3.20 and 53.50+_ 
1.75 kg respectively in HP, NRC and 
LP group. The NRC group were 3.5 
days and 24.17 days younger and 7.42 
and 4.92 kg heavier than HP and LP 
group respectively at puberty. Delayed 
puberty in HP group of LW may be 
due to reduced feed intake or due to 
reduced ability to digest fat in early 
post-weaning period (Kitts et al., 1956) 
which ultimately affected the growth 
"rate and subsequently on the puberty 
onset. 

` The plane of feeding adopted in 
the present study does not have signi-
ficant effect on age and weight at 

puberty in both HW and LW. In 
general, the animals on LP diet attained 
puberty later but their body weight 
was higher than HP group indicating 
that the digestible energy of LP diet 
was sufficient for the observed growth 
rate and the feed intake was compara-
tively more. 

Irrespective of the treatment (Table 
6), LW takes significantly l o n g e r 
(P~0.01) time to reach puberty (235.18± 
5.78 days) as against HW (184.00±6,43 
days)but LW were significantly heavier 
(P ~ 0.01) at puberty (55.50±2.28 vs 
44.28 ± 1.10 kg) than HW. The animals 
with a rapid growth during the early 
growing period matured early and had 
a smaller mature size than slow growing 
pigs which might be due to the fact 
that faster growing animals had higher 
level of pituitary activity. 

Length of oestrous cycle and duration 
of oestrus 

No significant difference could be 
noticed in Iength of oestrous cycle, 
duration of 1st oestrus in both HW and 
LW and duration of 2nd oestrus in LW 
due to plane of feeding and weight at 
weaning (Table 5). Duration of 2nd 
oestrus in HP group was significantly 
(P ~ 0.01) shorter than NRC and LP 
group. In both HW and LW, the first 
oestrous period was shorter than the 
2nd oestrous period in all the treat-
ments (Hafez, 1987). 

Feed conversion efficiency 

The total feed intake, total weight 
gain and feed conversion efficiency 
(FCE) of HW and LW of different 
treatment groups are presented in 
Table 7. The feed conversion was 
most efficient in HP group (3.16 in HW 
and 3.33 in LW) and lowest in LP group 
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Table 1. CP and DE content of the experimental diets 

Treatment 
group 

Weight group CP% DE kcal/kg 

1 Weaning to 20kg 

21 kg to 35 kg 

36 kg to Puberty 

19.8 

17.6 

15.4 

3850 

3630 

3630 

II Weaning to 20 kg 18.0 3500 

21 kg to 35 kg 16.0 3300 

36 kg to Puberty 14.0 3300 

iII Weaning to 20 kg 16.2 3150 

21 kg to 35 kg 14.4 2970 

36 kg to Puberty 12.6 2970 

Table 2. Fortnightly body weight of heavy weaners (kg) 

Fortnight Treatment f-value 
HP NRC LP 

Initial weight 12.00-f-0.585 12.00+0.429 12.08±0.499 - NS 

1 15.25+ 1.410 15.50+0.772 15.08±0.616 - NS 

2 19.00+ 1.630 19.25+ 1.200 18.17±0.955 0.1929 NS 

3 22.75± 1.680 22.92± 1.800 21.08± 1.396 0.3296 NS 

4 26.63 + 1.875 26.92 + 2.559 23.83 + 1.751 0.5359 NS 

5 30.50±1.885 31.42±3.099 26.83±2.184 0.77?1 NS 

6 33.63-}-1.865 36.25+ 3.768 30.17+ 2.731 0.8684 NS 

7 36.63 ~+ 1.670 40.33+ 4.503 33.92 + 3.159 G.7122 NS 

8 39.86 + 1.305 43.83+ 4.915 38.83+ 3.569 0.3906 NS 

9 44.26 ± 0.895 48.35 ± 5.368 44.75 + 3.609 0.232 3 NS 

10 48.13±0.815 52.83±5.548 50.67 3.927 0.2076 NS 

Total gain 36.13 40.83 38.59 
NS-Non Significant 

v 
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in. both HW and LW (5.26 and 4.02 
respectively). The observed data 
showed that as the level of energy and 
protein decreased, the feed intake 
increased and the FCE improved with 

increasing dietary energy and protein 
levels (Rao et al., 1978). The weaning 
weight does not have much effect on 
FCE as it was found to be almost same 
in their respective treatment. 

Table 3. Fortnightly body weight of Light Weaners (kg) 

Fortnight 
HP 

Treatment 
NRC LP 

f-value 

Weaning weight 7.67+0.543 8.08 +_ 0.216 8.50+_ 0.707 0.5348 NS 
1 9.67±-0.543 10.67 + 0.437 10.50+_ 0.354 0.8182 NS 
2 12.17±0.595 13.00±0.621 12.75±0.177 0.3312 NS 
3 15.00± 0.409 15.83+_ 1.037 15.25+_ 0.177 0.1524 NS 
4 18.00±0.409 18.92+ 1.392 18.00+ 1.061 0.121 ~ NS 
5 21.17±0.358 22.58±1.902 21.00±2.475 0.1549 NS 
6 24.50± 0.409 26.50±2.090 23.75±3.359 0.2967 NS 
7 27.83±0.358 31.00±2.719 26.75+4.419 0.4252 NS 
8 31.00 + 0.624 35.33+3.041 29.75+5.127 0.5943 NS 
9 34.16 ± 0.722 40.25+3.499 32.75±5.480 0.8706 NS 
10 37.67±1.114 45.25+3.797 36.00+6.363 1.0914 NS 

Total gain 30.00 37.17 27.50 
NS-Non Significant 

Table 4. Comparison of fortnightly body weight gain (kg) 

Group comparison Means t-value 

HP [HW] x NRC [HW] 3.62±0.218 4.08± 0.195 2.6556* 

HP [HW] x LP [HW] 3.62±0.218 3.86 ± 0.511 0.6526 NS 

NRC [HW] x LP [HW] 4.08± 0.195 3.86 ± 0.511 0.5898 NS 

HP [LW] x NRC [LW] 3.00± 0.260 3.72±0.397 3.4564* 

HP [LW] x LP [LW] 3.00± 0.260 2.75+0.276 5.2588** 

NRC [LW] x LP [LW] 3.72±0.397 2.75± 0.276 4.6962'* 

HP [HW] x HP [LW] 3.62±0.218 3.00±0.260 3.2456' 

NRC [HW] x NRC [LW] 4.08± 0.195 3.72 ± 0.397 1.4364 NS 

LP [HW] x LP [LW] 3.86 ± 0.511 2.75+ 0.276 3.3596** 

• Significant at 5 per cent 
NS Non-Significant 

+* Significant at 1 per cent 
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Table 5 Average values of reproductive traits of heavy and light weaners 

Traits Weaner 
group 

HP NRC LP 

Puberty: Rge (days) HW 180-50±3.588 182.00±10.728 188.33±12.238 

LW 233.33± 1.448 229.83± 6.038 254.00± 19.098 

Weight (kg) HW 42.13± 1.098 45.33± 2.128 44.67± 1.538 

LW 51.00±2.490 58.42+ 3.208 53.50± 1.758 
Length of oestrous HW 21.00±0.798 20.00± 0.348 19.83± 0.28a 

cycle (days) LW 21.00±0.818 20.38± 0.388 19.50+ 0.358 

Duration of oestrus 
Ist (hour) HW 39.00±3.368 42.00+ 2.00a 46.00± 2.318

LW 38.00±4.328 41.00± 2.208 45.00± 2.128 
2nd (hour) HW 51.00+3.348 56.00± 2.318 67.00+ 2.208

LW 46.67+4758 54.00± 2.008 66.00± 4.248 
Values with different superscripts differ significantly (P<0,01) 

Table 6 Comparison of reproductive traits between heavy and light weaners 

Traits Heavy Weaner Light Weaner t-value 

Age at puberty (days) 184.00± 6.43 235.18± 5. Z8 5.6039*+ 
Weight at puberty (kg) 44.29±1.10 55.50± 2.28 4.8822• 
Length of oestrous cycle (days) 20.19±0.29 20.45± 0.37 0.5749NS 
Duration of oestrus; 

1st (hour) 42.75 ± 1.63 40.91 ± 1.95 0.7225NS 
2nd (hour) 58.88±2.27 54.13±2.81 1.3051 NS 

* •Significant at 1 per cent NS Non-significant 

Table 7 Feed conversion efficiency and cost of production from weaning 
to puberty 

Weaner Treat- Total Total FCE Cost of Cost of Cost per 

group ment feed weight feed production kg gain. 
intake gain (Rs) (Rs.) (Rs.) 
(kg) (kg) 

HP 95.33 30.13 3.16 602.16 802.88 26.65 
1~W NRC 133.11 33.33 3.99 692.12 922.83 27.69 

LP 171.23 32.58 5.26 731.03 974.71 29.91 

HP 144.06 43.33 3.33 905.29 1207.05 27.86 
GdV NRC 180.93 50.34 3.59 944.51 1259.35 25.02 

LP 181.01 45.00 4.02 744.13 . 1032.18 22.94 
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Economics: 
The cost of feed, production Cost 

and cost per kg gain from weaning to 
puberty calculated on the basis of 
existing price of feed approved. by 
KAU are presented in Table 7. in HW, 
the cost of feed (Rs. 602.16), cost of 
production (Rs. 8C2.88) and cost per kg 
gain (Rs. 26.65) was lowest in HP group 
and highest in LP group (Rs. 731.03, 
Rs. 974.71 and Rs. 29.91 respectively). 
Eventhough per kg cost of LP diet was 
cheapest, the cost of production and 
cost per kg gain was highest in LP 
group which may be due to poor feed 
conversion efficiency and delayed 
puberty. 

In the case of LW, the cost of feed 
(Rs. 774.13), cost of production (Rs. 
1032.18) and cost per kg gain (Rs.22.94( 
in LP group are cheapest compared 
to HP and NRC group, but are not 
advisable for economic rearing of pigs 
as 67.67% of them did not attain puberty 
even after nine months of age. 

From the foregoing observation, 
the cost of production upto puberty is 
higher in LW than HW irrespective of 
the treatments and takes longer time 
to rearh puberty. So it may be inferred 
that piglets of heavier weight at wean-
ing may bring economic benefit. 

Summary 
Thirtysix Large White Yorkshire 

weanling female pigs of 8 kg (LW) and 
12 kg (HW) body weight were random-
ly assigned to three planes of feeding 
with respect to crude protein and 
digestible energy viz. (i) a high plane 
(HP) of 10%, more than NRC level (ii) 
NRC recommended level of nutrients 
(iii) a low plane of 10% less than NRC 
level. 

Total weight gain of 36.13, 40.83 
and 38.59 kg were noticed in heavy 
weaners and 30.60, 37.17 and 27.50 kg 
in light weaners respectively in HP, 
NRC and LP. Variation of fortnightly 
body weight of pigs due to plane of 
feeding were found to be nonsigni-
ficant. The fortnightly growth rate was 
significantly affected due to weight 
at weaning on HP (P ~ 0.05) and LP 
(P L O.Oi) of feeding). 

Age at puberty of HW are 180.50± 
3.58, 182.00± 10.72 and 188.33+_ 12.23 
days with corresponding body weight 
of 42.13±1.09. 45.33±2.12 and 44.67+_ 
1.53 kg respectively in HP, NRC and 
LP group. The same in LW are 
233.33+_ 1.44, 229.83+_ 6.03 and 254.00± 
19.09 days and 51.00±2.49, 58.42+3.20 
and 53.50+_ 1.75 kg. body weight res-
pectively. No significant difference 
due to plane of feeding on age and 
weight at puberty, oestrous cycle and 
oestrus period could be observed. But 
weight at weaning had significant 
effect (P ~ 0.01) on age and weight at 
puberty. Maximum feed conversion 
efficiency was found in HP group of 
both HW and LW. 
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