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Abstract: This experiment was designed to study the effect of increasing
dietary threonine (Thr) levels on the production performance of Gimmizah
layer hens. Ninety-six Gimmizah laying hens (40 wks of age) were weighed
and randomly housed in individual cages and allotted for six dietary
treatment groups of 16 hens each. The experiment continued for 8 weeks.
Threonine was added by 0.22 g/kg to its content of the basal diet to obtain 6
graded levels of 5.19, 5.41, 5.63, 5.85, 6.07 and 6.29 g Thr /kg diet.

All the experimental levels of Thr had no significant effect on egg
production and feed consumption. Egg weight, egg mass and feed
conversion had improved significantly with increasing dietary Thr level up
to 6.07 g/kg diet and then reversed with increasing Thr level. Birds fed diet
containing 6.07 g Thr/kg during the same mentioned period (40-48 wks of
age) recorded the highest egg weight (61.529); egg mass (37.75 g/hen/day)
and the best feed conversion (3.52). The results indicated that Thr
concentration equal to 802 mg/h/day was adequate for improving layer
performance. According to the input-output analysis, increasing dietary
Thr in layer diet increased the economical efficiency (EE) and relative
economic efficiency (REE). Moreover, the best records of EE and REE were
observed for group of layers fed diet containing 6.07 g/kg Thr.

INTRODUCTION

Practically, methionine is the first limiting amino acid in poultry
diets followed by lysine. Also, Threonine (Thr) may often become limiting
amino acid (Fernandez et al., 1994; Kidd and Kerr, 1996 and Schutt and
Joung, 1999). Threonine is involved in important metabolic processes e.g.
uric acid formation and protein synthesis as reported by Bender (1985) and
Ballévre et al. (1991), besides, its catabolism generates many important
products such as glycine, acetyl COA and pyruvate (Bender, 1985).
Therefore it is necessary to determine the Thr requirement for laying hens.
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Keshavarz (1986) showed that reduction in protein level (16g of
protein/day) during the peak stage reduced egg production and egg weight.
Egg production, egg weight and feed conversion ratio were improved as Thr
was increased above that of NRC (1994) recommendation (Martinez et al.,
1999). Beorlegui and Gonzalez (1991) suggested that the Thr needs for hens
during egg production are as high as 650 mg/day. Zollitsch et al. (1993)
observed improving in egg productivity in laying hens fed diets containing
14% crude protein and supplemented with Thr and arginine, while feed
conversion ratio did not realize any improvement. Ishibashi et al. (1998)
reported that feed intake and daily egg mass had increased as Thr increased.
On the other hand, Ojeda et al. (1981) evaluated Thr levels (0.4, 0.5 and 0.6
% of diet) in laying hens at the beginning of peak production and found no
effect on egg production.

This investigation was designed to study the effect of graded levels
of Thr on Gimmizah layer hens performance.

MATERIALS AND METHODS

The current study was conducted at El-Sabahia Poultry Research
Station, Animal Production Research Institute, Agricultural Research
Center.

Ninety-six Gimmizah laying hens (40 wks of age) were weighed and
randomly housed in individual cages and allotted for six dietary treatment
groups of 16 hens each. Birds were maintained under commonly 15 h light:
9 h dark cycle throughout the experimental period. Samples of yellow corn
and soybean meal were analyzed for it is crude protein and amino acids
content at Digussa AG, Germany (Table 1). The basal diet was formulated
using yellow corn, wheat bran, gluten feed meal, soybean meal and nigella
seed meal, with a protein content of 14.42 CP %, 2800 ME Kcal/kg, a total
Thr content of 5.19 g/kg diet (Table 2). Threonine was added in 5 graded
levels of 0.22 g/kg to a basal diet content to obtain 6 experimental Thr levels
were 5.19, 5.41, 5.63, 5.84, 6.07 and 6.29 g/kg diet, respectively. Feed and
water were offered for ad- libitium consumption. Individual egg production
traits and feed consumption were recorded throughout 8 weeks as the peak
of egg production (40-44 and 45-48 wks of age).

Economical efficiency (EE) and relative economic efficiency (REE)

of the experimental diets were calculated according to input-output analysis
at the end of the experiment.
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All results were statistically analyzed by General Linear Models
(GLM), one way analysis of variance, using SAS software (SAS Institute,
1989). Differences among means were separated using Duncan’s multiple

range test (Duncan, 1955).

Table (1) Crude protein and amino acid Profile of yellow corn, soybean
meal, nigella seed meal, wheat bran and corn gluten feed.

Parameters Yellow Soybean Nigella seed Wheat Corn gluten
Corn* meal* meal** bran*** feed***
Crude protein 8.21 43.58 32.00 15.40 22.00
Methionine 0.15 0.59 1.59 0.23 0.45
Cystine 0.18 0.66 1.12 0.32 0.51
Methionine+ Cystine 0.33 1.24 2.71 0.55 0.96
Lysine 0.25 2.62 1.39 0.61 0.63
Threonine 0.28 1.35 1.14 0.50 0.89
Tryptophan 0.06 0.60 0.48 0.23 0.10
Arginine 0.39 3.10 0.66 1.02 1.01
Isoleocine 0.26 1.97 1.16 0.47 0.65
Leucine 0.95 3.30 1.42 0.96 1.89
Valine 0.37 2.10 1.11 0.70 0.05

* Prediction With NIR-Spectroscopy - Degussa AG (Analytisches Labor — FA-AT),
Methionine+Cystine estimated with separate calibration equation. Figures standardized to a dry

matter content of 88%.

**Khalifah (1995) ***Based on NRC (1994)

Table (2): Composition and the nutritive value of the basal diet.

Ingredients % Energy content and nutrient content

Yellow Corn (8.21% CP) 51.50 |ME (kcal/kg) 2800
Soybean meal (43.58% CP) 11.10 |Crude protein (% calculated) 14.42
Wheat bran 1.80 [Ca % 3.27
Gluten feed (22.0% CP) 15.50 |P % (available) 0.40
Nigella seed meal (32% CP) 5.00 [Fiber (%) 4.02
Vegetable oil 3.90 |Ether extract (%) 3.27
Dicalcium phosphate 1.55 Amino acid content (%calculated)
Limestone 8.50 [Methionine 0.435
Premix 0.30 |Methionine + Cystine 0.862
DI-Methionine 0.14 |Lysine 0.686
L-Lysine Hcl 0.10 |Argenine 0.753
NaCl 0.40 |Threonine 0.519
Sand 0.21

* Composition of premix in 3 kg is : Vit A 10,000,000 IU, Vit D; 2,000,000; Vit E 10,000 mg, Vit K5 1,000 mg,
Vit B; 1,000 mg, Vit B, 4,000 mg, Vit Bs 1,500 mg, Vit B;; 10 mg; Niacin 20,000 mg; Pantotenic acid 10,000 mg,
Folic acid 1,000 mg, Biotin 50 mg, Choline chloride 500, 000 mg, Cu 3,000 mg, lodine 300 mg, Fe 30,000 mg;
Mn 40,000 mg, Zn 45,000 mg, Selenium 100 mg.
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Table (3) Mecans of Gimmizah layer mm_.n_u;._m:nn traits as affectcd by graded levels of
threonine during the experimental period

Thr Feed Consumption Threonine intake Egs Production Feg weight Fgr mass Feed Conversion
in diet ghendd mehd %% B gMhen/day ¢ feed/g cgp mass
-8/kp dict
Age weeks e
H-44 4548 4045 40-44 4548 40-48 | 40-44 4548 | 40-48 An-d4 4548 3048 | 0-44 4548 AN-48 404 45-48 Jo37
519 1285 1357 132 667c Tide 6R6d 61.61 56.25 5893 | 3420bc 55.03b 34.60bc 3332b I0.82b 320%b | 3ERab 441 413ah
541 130.2 316 1319 T0dbe 723 Tl4c 6161 5625 | 5893 | 5079 53164b 3221 313% 30.1Rh 30 82b 422 449 437
563 128 7.1 1329 725b 772h 748b | 6786 | 5993 .| 6340 | S6d4dab | 5536b | 55.90bc 3825 12 50ab 3543ab | 31%5h 431 3 R0ab
. -Mlnm 123 34 1284 721h T80h 751k 63.39 57.14 6010 | 57.13ab 56.97h 57 05ah 36 1dab 32.07ab 34.0%ab 343b 431 3 7%ab
6.07 127.0 35.5 131.7 77la R 799 60.71 61.61 61.61 &0.07a 62.97a 61.52a 36.46ab 38.75 3757 3.5%h 3.53 332b
629 1240 334 128.7 7802 239 810a 6161 58.04 5982 | 58 7vab 578Ib | 58.30ab 36.21ab 3i6lab 3 Biab 343b 407 3. Tiab
SEM 1.0l 0.69 0.69 .56 10.10 9.80 132 1.81 132 085 083 0.79 .89 .08 0.80 014 o1l 0.10
rﬁmm_a z.m zm NS - - e z.w NS z..ﬁ L1l ] Lid .. - e ] NS £

Means within the same column with different superscript are significantly different.
NS = Not Significant * Significantly at 0.05

~** Significantly at 0.01
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RESULTS AND DISCUSSION

Results presented in Table 3 indicated that graded levels of Thr in
Gimmizah layer diets had no significant effect on the amount of feed
consumption throughout the experimental periods(40-44, 45-48 and 40-48
weeks), and it is ranged from 123.3 to 130.2, 133.4 to 137.1 and 128.7 to
132.9 g/hen/day, respectively. The lowest amount of feed consumption was
recorded for the birds fed 5.85 and 6.29 g/kg Thr throughout the
experimental periods. Regarding feed consumption with levels of dietary
Thr, Ishibashi et al., (1998) reported that feed intake was increased and then
decreased linearly as Thr increased.

Threonine intake was significantly (P< 0.01) increased by increasing
the levels of Thr in layer diets throughout the experimental periods (40-44,
45-48 and 40-48 weeks). Incorporation of Thr in layer diets at high levels of
6.07 and 6.29 g/kg diet increased the amount of Thr intake per hen per day.
Beorlegui and Gonzalez (1991) suggested that the Thr needs for hens for
egg production are as high as 650 mg/day.

Moreover, dietary supplemented Thr had no significant effect on egg
production percentage throughout the experimental periods (40-44, 45-48
and 40-48 weeks of age). In addition to that, the best egg production
percentage was recorded by the birds fed 5.63 g/kg throughout the
experimental periods (40-45 and 40-48 weeks of age).

Increasing the concentration of Thr in layer diets has significant
effect (P<0.01) on the average of egg weight and egg mass throughout the
experimental periods (40-44, 45-48 and 40-48 weeks). Generally, the birds
fed diet containing 6.07 g Thr/kg had the best egg weight throughout the
experimental periods (40-44, 45-48 and 40-48 weeks) and it recorded 60.07,
62.97 and 61.52 g, respectively as egg weight. Moreover, the same level of
Thr supplementation (6.07 g Thr/kg) had the best value of egg mass during
the period of (40-48 weeks of age). Therefore, it could be concluded that
using the concentration of 6.07 g Thr /kg in the layer diet could be useful for
improving egg mass and egg production during the laying cycle. Ishibashi et
al., (1998) and Martinez et al., (1999) reported that egg weight and egg
mass were improved as Thr was increased in layer diets.

Feed conversion ratio had been significantly (P<0.05) affected by
graded levels of Thr in layer diets throughout the first period (40-44 weeks
of age). Also, feed conversion ratio had been significantly (P<0.01) affected
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during the whole experimental period (40-48 weeks of age). Generally,
increasing Thr levels in the layer diets improve the feed conversion ratio.
The best feed conversation ratio (3.52) had been recorded for the level of
6.07 g/kg diet through the whole experimental period (40-48 weeks of age).

These results are in harmony with those reported by Martinez et al.
(1999) and Barkley and Wallis (2001) who reported that increasing Thr
concentration of the diet improved feed conversion ratio. However,
Zollitsch et al. (1993) observed that feed conversion ratio of laying hens fed
diet containing 14 % crude protein and supplemented with Thr did not
improve.

The economic efficiency (EE) and the relative economic efficiency
(RFE) of different formulated diets are shown in Table 4. The results
indicated that increasing the level of Thr in Gimmizah layer diets increase
the net return, EE and RFE. Incorporation Thr in the diet at the level of 6.07
g/kg was superior for maximized the net return, EE and RFE than any level
of dietary Thr. The net return, EE and REE for this group were 4.84 L.E,
0.442 and 178.4%, respectively. That result was a reflection for increasing
the percentage of egg production (61.61 %) and the egg mass (37.88
g/hen/day) which increasing the total egg mass (2.104 kg/hen) and total egg
price (15.78LE).

Table (4): Economic evaluation of Gimmizah layer as affected by graded
levels of threonine during the whole experimental period (40-48

weeks of age)

Thrin | Eggmass| Egg Total feed Feed | Total Net EE 5| REE6

diet kg/hen | pricel | consumption| cost2 | cost3 | return4
.g/kg diet| (40-48) | (L.E) (40-48) kg (L.E)| (LE)

5.19 1.797 13.48 7.39 1461 | 10.80 2.68 | 0.248| 100.0
5.41 1.726 12.95 7.39 1.466 | 10.83 2.12 | 0.196| 78.9
5.63 1.948 14.88 7.45 1472 | 10.96 392 | 0.358]| 144.2
5.85 1.909 14.32 7.19 1477 10.62 3.70 | 0.398]| 140.5
6.07 2.104 15.78 7.38 1483 | 10.94 4.84 | 0.442| 1784
6.29 1.953 14.65 7.03 1.488 | 10.96 4.19 | 0.401]| 161.5

1-Price of kg egg = 7.50 L.E

2-Feed cost = Price of kg feed (1.46 LE) + Price of Thr. (Price of Thr. = Aprox. 20 L.E/kg)
3-Total cost = Total feed intake x Feed cost

4-Net return = Egg price — Total cost

5-Economic Efficiency = Net return / Total cost

6-Relative Economic Efficiency (REE)
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