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Abstract

Seventy-five Lohman, two weeks of age broiler chicks
were used to examine the effects of substitution of raw and treated
linseed meal instead of soybean meal protein on broiler
performance during starter and finisher periods. Raw linseed meal
was treated by boiling in acid solution (HCi 0.1 N), then, soaking
over night in copper sulphate solution to minimize the level of
some toxic or antinutrional factors. The results indicated that
boiling treatment was effective in reducing phytic acid, tannic acid
and cyanide ion contents of linsced meal. Treated linseed meal
could be replaced effectively and economically up to 25% instead
of soybean meal protein in starter and finisher diets without
adverse effect on broiler performance carcass traits. This level
realized the most relative economic efficiency.

INTRODUCTION

Linseed is one of major oilseed crops and the deoiled meal is a by-product of
the oil-milling industry, containg 25 to 35 % protein and deficient in lysine,
Madhusudhan et al (1986) reported that raw linseed meal and water boiled meal
contain 28.3 and 30.2 % crude protein, 6.6 and 2.0 % crude fat, 12.1 and 1.1 %
mucilage, 6.4 and 8.6 % ash, 8.6 and 13.2 % crude fiber and 0.015 and 0.000 % HCN
{Hydro Cyanic Acid), respectively. Barbour and Sim (1991) showed that flaxseed and
meal had 93 and 91 % dry matter, 25 and 39 % crude protein, 6.211 and 4.541 K cal
/ g gross energy. Wet-autoclaving linseed meal could repiace half of the vegetable
protein without adverse effects on broiler chicks (Mandokhot and Singh, 1983).
Mahmoud and Malik (1986) conciuded that linseed meal should not be given in
chickens diet at more than 2.5 %.

The aim of the present study was to examinine the effect of boiling treatment
on the nutritional value of linseed meal as source of plant protein in broiler diets. Aiso,
the effect of using different levels of raw and treated linseed meal on broiler

performance and carcass traits was tried
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Analytical Methods

Standard methods (A.0.A.C., 1984) were used for the determination of crude
protein, moisture, fat, fiber, ash and calcium in the samples and diets. Phosphorus
was determined colorimetrically by the molybdenum yellow method (A.0.A.C., 1984).
The total and free amino acids, except tryptophan, were evaluated by the method
described by Moore (1958) using a Beckman 119 C amino acid analyzer. The
colorimetric method of Spies and Chambers (1949) was used for tryptophan
estimation, cyanoides by Boyd and Trucg (1955), phytic acid by Wheeker and Ferrell
(1971) and tannic acid by Folin Ciocolten colorimetric method (Mc Grath et af, 1982).
The amount of the essential amino acids (EAAs) in greatest deficient in raw seeds and
raw or treated meals were considered, the first, second and third limiting amino acids
as comparad with the chicks requirement present in the NRC(NRC,1994). Accordingly,
essential amino acid index (EAAI) and chemical score (CS) were calculated (Abdalla et
al, 1997).

Economical Efficiency (E.E)

Economic evaluation for all experimental diets was made. Economical
efficiency is defined as the net revenue per unit feed cost calculated from input-output
analysis.

Statistical Analysis

The data obtained from each experiment were analyzed, separately, by one-
way analysis of variance {Snedecor and Cochran, 1981). Duncan’s multiple range test
(Duncan, 1955) was used to test the significance among mean differences.

RESULTS AND DISCUSSION

Approximate Analysis of Raw and Treated Samples

The percentages in crude protein were 22.82, 28.67 and 29.79% for raw
linseed, raw linseed meal and treated linseed meal, respectively (Table 3), These
results of crude protein for linseed are almost equal with the results of Barbour and
Sim (1991) who found that crude proteins for linseed were 25.0 and 22.41%,
respectively, The percentage of crude protein for linseed meal found in the present
study is in agreement with the findings of Madhusudhan et a/ (1986). They reported
that it was 28.3. However, the present results were lower than the finding (39.0 %)
of Barbour and Sim {1991). Moreover, Madhusudhan ef af (1986) found that boiling
linseed meal had 30.2 % crude protein, which is in line with the resuit of the present
study.
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The Amino Acid Contents of Raw and Treated Samples

The results in Table 4 show that raw linseed and raw or treated linseed meals
were lower than the findings of Madhusudhan et &/ (1986), Barbour and Sim (1991).
In general, raw seeds and raw or treated meals were lower in their content of amino
acid than soybean meal. These findings are in line with the corresponding results of
Barbour and Sim {1991).

The CS values of raw linseed meal (RLSM) and treated linseed meal (LSMT)
were 64.71 and 28.50 %, also the EAAI was 86.13 and 74.21%, respectively Table 3.
It is clear that Leucine was the first limiting amino acid in RLSM and it was the third
limiting amino acid for LSMT. Methionine was the first fimiting amino acid for LSMT,
while it was the third limiting amino acid for RLSM. Tyrosine was the second limiting
amino acid in both RLSM and LSMT,
Metabolizable energy and digestibility values

The resuits in Table 5 show that boiling treatment for raw linseed meal

reduced their ME value from 2214 to 1671 kcal/kg. The ME values of raw linseed meal
mean nignoy maie moth catch and percentage of infestation in potato plants was

determined. The program I included the sex pheromone water traps as mentioned,
and two biocides. The two selected biocides were chosen because they had been
the most efficient in the field tests Belal et a/(2004). The first application on the 7'
of May 2001, was the bio — compound , Abamectin 1.8% EC at the rate of 60 mi
per feddan. The 2™ treatment, applied 10 days following the 1%, was Xantari
10.3% (water dispersible granule) based on Bacillus thuringiensis subsp. aizawai at
the rate of 240 g per fed. El — Santa canal water was used for the dilution. of the
tested bio — compounds , Xentari and Abamectin . The program II consisted of the
seX pheromone traps only .

At harvest time potato tuber were picked, at random, from the vield of each
program area (2 ton / fed.) to be stored in traditional Nawwallas. The potato crop
was divided into four piles (replicates) and dusted with Verotecto or Agerin. Piles
were covered with dry Lantana camara plants in a layer 2.5¢cm deep and rice straw
in a layer 50cm thick. One sex pheromone water trap was put outside of the
Nowwalla. Four piles were used as control without any treatment. The infested
tubers were recorded after 15 days. Reductions in PTM infestation were estimated

according to Henderson and Telton (1955) .
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should not be given in chickens diets at more than 2.5%. However, the reduction of
growth reported herein disagreed with finding of Mandokhot and Singh (1983) who
showed that wet autoclaved meal could replace half of the vegetable protein without
adverse effect. Madhusudhan et a/ (1986) observed that the addition of water boiled
linseed meal to the diet at 50 or 75% protein replacement was similar or superior to
the controt diet based on expeller pressed groundnut cake.

Feed intake and feed conversion

The results of feed intake and fed conversion indicated that both traits (Table
7) were significantly affected by level of replacement and/or processing technique
applied with RLSM throughout all experimental period, except the FI at finisher period
{35-49 days of age). The FI results showed that the chicks fed control diet (T1)
consumed higher amount of ration and had the better value of the FC throughout all
experimental periods, while, the lowest FI and FC was recorded for chicks fed TLSM at
level 50% replacement (T5). The highly significant differences showed for this trait
among different experimental diets may be attributed to the taste or viscosity of
RLSM. El-Boushy et al {1989) stated that broiler and layer have an acute sense of
taste (gustration), and they have the ability to differentiate between sweet, salt, sour
and bitter tasting. El-Boushy et af (1989) reported that selection or rejection of feed
is based on feed shape, colur, texture, viscosity, osmotic pressure, nutritive value and
toxicity.

Total cyanide intake and total tannic acid intake

The results of cyanide intake showed significant differences among the
treatments through the experimental periods (Table 8). These ions are indicators to
the amounts of the glucosinolates present in these samples. At the end of the
experimental pericd the cyanide amounts consumed by chicks fed 25 % RLSM (T3)
increased significantly compared with other treatments. These results were
compatible with the corresponding body weight and gain results, which may explain
the reduction in broiler performance.

The results of tannic acid intake reported in Table 8 showed significant
differences among the treatments in their tannic intake at the end of experiment.'
Chicks fed 50 % TLSM (T5) consumed the lowest amount of tannic acid, while, the
highest amount was consumed by chicks fed 25 % RLSM (T3), followed by control
group (T1). These results were in agreement with the finding of Vahra et al (1966)
that the border toxic line was under 0.5 % tannic acid in the diets; since the levels of
tannic acid in the experimental diet were (0.186%) lower than the toxic line (Table 2).
Viability: '

The viability results showed insignificant differences among treatments,
however, it ranged between 86.0 % and 100 %.
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Carcass traits

The results of slaughter traits are presented in Tables 9 and 10. Carcass
weight of control chicks (T1) had the higher weight than the cther freatments, and the
lowest weight was observed with chicks fed 50 % TLSM. There were insignificant
differences among treatments for proventricules, abdominal fat, heart, liver, spleen,
pancreas and gizzard weights. After feeding chickens with linseed meal up to 10 %
tevel for six weeks of age, Mahmoud and Malik (1986) found that dressing percentage
was the lowest for 10 % level. Madhusudhan ef a/ (1986) showed that chicks fed
raw linseed meal at 20 % protein replacement had significantly higher weight of the
heart, lungs, pancreas, liver, kidney and brain.
Economical efficiency

According to the input-output analysis, the diets containing 25 % TLSM (T4)
proved to be the most economical diets where the relative economic efficiency (REE)
was 104.3 %, while, the other treatments gave less than 100 % REE of the control
treatment Table 11,
Conclusion

It could be concluded that Lehman broiler chicks could be fed up to 25 %
treated linseed meal, instead of soybean meal protein {about 10 % Of starter and
finisher diet), without adverse effects, and realizing the maost relative economic
efficiency. However, more investigations are required to increase the nutritionat value
of linseed meal as an ingredient for poultry.

Table 1, The plan of the experimental diets.

Diet No. Tr(t%_astﬂs.nt Period Plant pro:ﬁ:en;{;géedient In Sa(rg;:»le °/; OC\)/TJ g::a;r%r;?:t
1 1 Starter SBM! {control diet) - -
2 2 SBM + RLSM? 1 12.5
3 3 SBM + RLSM 1 25.0
4 4 SBM +TLSM? 2 25.0
5 5 SBM +TLSM 2 50.0
6 1 Finisher SBM (control diet) - -
7 2 SBM + RLSM 1 12.5
8 3 SBM + RLSM 1 25.0
9 a | SBM +TLSM 2 250
10 5 SBM +TLSM 2 50.0

1- Soybean meal. 2- Raw linseed meal. 3-Treated linseed meal.
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Table 2. Composition of starter and finisher diets.

Starter diets {kg / ton). Finisher diets (kg / ton).
Feed stuffs 1 2 3 4 5 6 7 8 9 10
Yellow corn 450.0 | 450.0 { 450.0 | 450.0 | 450.0 500.0 | 500.0 | 500.0 | 500.0 | 500.0

Soybean meat (44%]) 280.0 | 245.0 | 210.0 | 210.0 | 140.0 | 260.0 | 2275 | 195.0 | 195.0 | 130.0

Lin seed meal - 537 | 107.5 | 1036 | 207.2 - 49.9 | 998 | 962 | 192.4
Meat&bonemeal(58%) | 110.0 | 110.0 | 1100 | 110.0 | 1100 | 930 | 930 | 930 | 93.0 | 930
Limestane 4.7 4.7 4.7 4.7 5.5 4.8 4.8 4.9 4.8 3.0
Bone meal 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5 50
Premix* 1.0 1.0 1.0 1.0 LD 1.0 1.0 1.0 1.0 1.0
Salt 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.1
Vegetableoil | 100 | 100 | 100 | 209 | 370 | 100 | 100 | 100 [ 200 | 330
Starch 1100 | 99.0 ! 000 | 8206 | 379 | 98.4 | 900 | 79.4 | v2.4 | 367
D. L. Methionine 1.5 1.3 1.2 1.2 1.4 1.2 1.1 1.0 1.0 0.8
L. Lysine - - - - L0 - - - - 1.0
Sand 238 | 163 | 66 7.6 L0 | 226 | 137 | 69 8.1 0.1
Total 1000 | 1000 | 1000 | 1000 { 1000 | 1000 | 1oop | 1000 | 1000 | 1000

Caleulated values
Crude protein (CP) % 22.84 22.84 22.84 22.84 22.84 21.18 21.18 21.18 21.18 21.18

ME kcal/ kg 2855 2855 2855 2855 2855 2902 2902 2902 2902 2902
C/P ratio 125.00_ 125.00 | 125.00 [ 125.00 | 125.00 { 137.00 | 137.00 | 137.00 | 137.00 | 137.00
Crude fat % 2.89 3.53 4.17 3.01 3.13 2.90 3.53 4.12 3.04 3.16
Crude fiber % 2.80 3.16 3.52 3.31 3.82 2.75 3.08 341 3.22 3.69
Calcium % 1.26 1.28 1.28 1.28 1.33 1.13 1.14 1.15 1.14 1.20
P.(availabl % 0.63 0.64 0.64 0.64 0.65 0.56 0.57 0.57 0.57 | 0.56

Arginine % of CP. 6.89 6.92 6.96 6.88 6.85 6.91 6.94 6.98 6.90 6.92
Lysing % of CP 5.73 5.16 4.94 4.88 4.85 5.32 5.11 4.90 4.85 4.83

Methionine % of CP 2.16 2.16 2.21 2.20 2.26 2.11 2.11 2.20 2.19 2.26

Cystine % of CP 1.53 1.49 1.45 1.45 1.36 1.57 1.53 1.49 1.49 1.40

Tryptophan % of CP. 1.07 1.24 1.41 1.52 1.97 1.30 1.27 1.43 1.55 2.00

Tannic acid % 0.171 | 0.172 | 0.186 | 0.160 | 0.162 ! 0,156 [ 0.169 | D0.182 [ 0.148 | 0.162

Cyaniod Ion % - 0.050 [ 0.100 | 0.041 | 0.083 - 0.046 § 0.093 | 0.038 | 0.077

*Premix: : V.A: 8000000 IU; V.D3:160000 IU;V.E:3000 mg;V.K3: 1500 mg; V.B1:
750 mg; V.B2: 2250 mg ; V. B6: 750 mg; V.B12:5000 mg; D. calcium pantothenate;
500 mg; Choline chloride: 6000 mg; Folic acid:100 mg; Biotine:5 mg;Manganese:1000

mg; lodine:240 mg; Cobalt: 60 mg; Zinc:10000 mg; Copper:1000 mg; Iron: 6500 mg;
Selenium:40 mg; Ethoxyquine:5000 mg; Ascorbic acid: 500 mg; Carrier: till 1000

gram.
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Table 3. Chemical analysis and Percentage of antinutritional factors of the raw seeds

and raw or treated meals

Mo. cP ME & E.E. CF NFE Ash Ca P.t % P Fe TA PhA CyIL
% % calf % % 9% Yo % % % Y Yo %
Ag
RLS 9.82 22.82 NO* 34.20 8.50 17.13 7.53 0.37 Q.79 - 0.28 0.47 0.68 1.05
RLsM 9.32 28.67 2214 125 10.56 29.75 2.16 045 0.75 032 035 050 1.21 0.3
LSMT 10.28 29.79 1621 180 8.97 381 9.45 0.33 0.70 0.30 043 a.z? 0.39 0:40
Mo.: Moisture. NFE: Nitrogen Free Extract.  CP.: Crude protein
Fe.: Ferrous. Ca : Calsium, TA.: Tannic acid.
ME.: Metabolizabl Energy. P.t.: Phosphorus (total). Ph.: Phytic acid.
P.v. Phosphorus (available). E.E.: Ether Extract Cy L.: Cyanide Ion,

ND*:not detected.

Table 4 . Determlned am|no acids contenrc. af the raw caade and ranr Ar fraskad masie
1. Bacon, O. G., J. N. Seider and G. G. Kennedy. 1976. Evaluation of survey

trapping techniques for potato tuber worm moths with chemical baited trap. J.
Econ. Ent., 69 {5) : 569 — 572.

2. Bekheit, H. K. M., G. M. Moawad, R. A. El-Bedewy, M. A. Mabrouk, S. M. Abd EI-
Halim and M. M. Mahgoub. 1997. Control of the potato tuber moth, Phthorimaea
operculelia (Zeller) in potato crop. Egypt. 1. Agric. Res., 75 (4) : 923 - 937.

3. Belal, M.H., Omayma K. Moustafa, N.R. Girgis.2004. Effect of different
compounds in the management of potato tuber moth infesting potato and tomato
plants J. Agric. Res.

4, Das, G. P., A. Lagnaoui, H. B. Salah and N. Souibgui. 1998. The control of the
potato tuber moth in storage in Tunisia. Tropical Science, 38 (2): 78 — 80.

5. Das, G. P.,, E. 0. Magallona, K. V. Roman and C. B. Adalla. 1992, Effects of
different components of IPM in the management of the potato tuber moth in
storage. Agric. Ecosystems and Environment, (41): 321 — 325.

6. Doss, S. A, R. El - Bedewy and A. N. Fayad. 1994. Control of potato tuber moth
Phthorimaea operculeffa (Zeller) in potato stores in Egypt. J. Agric. Sci. Mansoura
Univ., Egypt , 19 (8): 2759 - 2768.

7. Dybas, R. A. (1983). Ltu Human Environment and the Environment, Perganon
press vol. 1, pp. 83.

8. Dybas, R. A. and A. St. J. Green. 1989. Avermectins: their chemistry and
pesticidal activity, British crop protection conference — Pests and Diseases 9B (3)
949 — 954.

9. Foudu, H. G., J. N. Seiber and O. G. Bacon. 1975. A potent sex attractant for
the potato tuber moth. J. Econ. Ent., 68 (4): 423 — 427.
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Table 5. Means and standard error ( x = S.E.) of ME value and percentage of
digestibility (dry matter, protein, fat and carbohydrate).

Piant protein ME* % Digestability of
Ingredient (k cal / kg) Dry matter Protein Fat Carbohydrate
RLSM 2214 £ 0.18 7221004 58.8 £ 0.37 85.9 £ (.00 90.6 = 0.06
LSMT 1671 £ 0.09 72.0 10.06 49.0 £ 0.00 85.0 +£0.01 50.0 + 0.04

* ME {Kcal/kg)air dried

Table 6. Means and standard error ( x + S.E. ) of body weights and gain (g) of broiler
chicks at 14, 35 & 49 days of age.

Treatments Age (days) Agle {davs)
14-35 x £ S.E. 35-49 x £+ S.E. 14-49 x £ S.E. 14-35 x £ SE. 3549 x £ S.E. 14-49 x £ 5.E.
1 219.3 £ 5.58 878.0 £ 38.77° 1435.0 x 57.48° 665.3 + 40.10° 549.5 + 40.347 | 1222.3 # 55.36°
2 2170 5,95 734.0 £ 39.48% 1079.2 + 57.99° 517.0 £ 37.41% 343.8 £ 38.44° 860.4 * 56.94%
3 2187 £ 5.68 696.7 t 35.55° 11664 + 4269 478.0 +33.9% 464.6 + 37.35° 947.1 +42,82°
4 219.3 £ 5.02 801.4 +32.98% | 1321.3 £ 64.09 581.1 £ 30.44%° 506.8 £40.98° [ 1093.3 £ 67.368%°
5 217.7 £ 4.50 557.9 t 23.7¢° 803.8 £ 53.56° 345.4 + 25.49° 247.9 £ 44.52° 585.0 + 53.58°
Overall mean 2185 £2.30 735.10 £ 19.70 1167.0 + 36.00 518.8 + 19.40 4257 + 22.10 948,0 + 33.60

& Column means with different superscripts are differ significantly (P < 0.05).

Table 7. Means and standard error {( x + S.E.) of feed intake (g / bird} and feed
conversion (g feed / g gain) of broiler chicks.

Eeed intake Feed conversion
Treatments Age (davs) Age {days)
14-35 x t S.E, 35-49 x +SE. 14-49 x +S.£, 14-35 X + S.E, 35-49 x + S.E. 14-45 x £ S.E.
i 1461.3 + 55,098 | 1723.31129.44 | 3148.0 * 115.4%° 2.20 £ 0.02° 3.20 + 0.61% 2.63 + 0.08°
2 1390.0 £ 58.59° | 1452.6+112.85 | 28433 % 85.56% 2.70 £ 0.08% 4.35 £ 0.43° 3.28£0.13°
3 1452.7 + 9.68° | 1435.5+125.77 | 2856.0+ 56.71%¢|  3.05 £ 0.09% 3.19 £0.45% 3.00 £ 0.17°
4 1455.3 £ 40.44° | 1482.9+126.86 | 2904.7  149.55% 2.55 1 0.15™ 2.99 & 0.47° 2.89 + 0.47°
5 1198.0 37,545 | 12251120872 | 25247 £ 113.37° 3.57 £ 0.35° 4.82 £ 0.70° 443 +0.31°
Overall mean 1391.5 + 30.60 1463.91 52.28 | 28553 t 113.17 2.81 +0.14 3.50 +0.15 3.26 £ 0.20

& Column means with different superscripts are differ significantly (P < 0.05),

Table 8. Means and standard error { x + S.E.) of total cyanide ion (g / bird) and tota!
tannic acid intake (g / bird) of broiler chicks.

Cyanide ion Tannic acid
Treatments Age (days) Age (days}
14-35 x £ S.E. 3549 x £ S.E. 14-49 x £ S.E. 14-35 x £ S.E, 3549 x £ S.E, 14-49 X £ S.E.
1 - - 23.09 & 0.88° 16.17 £ 1.79 49.40 = 1 B1% |
2 6.95 1 0.11° 351277 13.63 £ 0.35° 23.91 + D.66° 24.88 + 1.85 48.47 + 1.44%
3 14.53 + 0.10° 19.04 & 5.84 27.58 + 0.38° 27.02 + 0.18° 27.64 1 3.70 52,56 ¢ 1.03°
4 5.97 £ 0.17° 160 £3.84 11.48 £ 0.57° 23.29 + 0.65 2142+ 1.78 44.74 + 2.21°
5 9.95 + 0.31% 10.51 £ 0.93 20.17 + 0.87° 19.41 £ 0.61° 19.25 £ 3.90 40.90 + 1.83°
[Overall mean 748 % 1.28 8.87 £0.93 14,57 * 2.47 2334 £ 0,69 23.87 £ 0.85 47.22£1.25

& Colurnn means with different superscripts are differ significantly (P < 0.05).
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Table 9. Means and standard error { x * S.E.) of carcass, proventricules, abdominal
fat weights and total intestinal length of broiler chicks at the end of the

experiment.
Treatments Carcass Proventri«_:ules Abdominii fat Total intesti_nal L
G x*SE g/ kg BW x+S.E G/ kg BW x  S.E. Cm / kg BW x £ S.E.
1 988.3 £22.42° 7.3:£0.33 8.0 £1.53 1373z 7.31°
2 740.0 £ 35.12° 7.7+ 1.20 50 £2.63 134.3 £ 17.82°
3 810.0 + 50.33% 6.7 £0.33 103+1,73 131.7 + 24,06°
4 876.7 £ 17.64° 7.7+0.88 18.7 £ 2.85 160.3 + 12.03%
5 573.2 + 33.8%° 7.3+ 0.67 10.3 + 7.54 214.7 + 13.38°
Overall mean 797.7 £ 39.3 7.310.30 11.7 £ 2.30 155.7 + 10.30

& Column means with different superscripts are differ significantly (P < 0.05).

Table 10. Means and standard error { x + S.E ) of some organs weights of broiler
chicks at the end of the experiment.

Treatments Heart Liver Spleen Pancreas Gizzard
g/ kg BW x 1 S.E. g/ kg BW x t5.E, g/ kg BW xxSE, g/ kg BW x £ SE, g/ kg BW x £ SE,

1 5.0 £5.58 253+1.75 232033 3.0z 0.00 14.0 £ 2.08

2 6.0 £ ¢.58 31.0+£3.06 232033 33+033 9.7 £ 0.88

3 7.0x0.00 240+1.53 331033 43 +0.33 197 +£1.33

4 57 £ 0.67 257 £+ 2.60 372033 4.7 £ 0.67 19.3+£1.20

5 77167 223+ 0.67 4.0+£0.00 4.7 +0.33 21.3 £ 0.88
Overall mean 6.3 £ 0.40 257 +1.10 3.1+£0.20 4.0+ 0.20 18.8+0.30

& Column means with different superscripts are differ significantly (P < 0.05).

Table 11. Economical efficiency (E.E.) and relative economical efficiency (R. E.E.).

Treatments | Av. BW! T Rev./ TRC/ KgF. cost* | T.F. costs Net Rev. / EE’ | REE?®
Chick 2 Chick? chick®
G L.E. G L.E. L.E. L.E. %

1 1435.0 6.10 3148 0.997 3.14 2.96 0.94 100.0

2 1079.2 4.59 2843 0.974 2.77 1.82 0.66 70.2

3 1166.4 4.96 2856 0.950 271 2.25 0.83 83.3

4 1321.3 5.62 2905 0.979 2.84 2.78 0.98 104.3

5 803.8 3.42 2525 0.982 2.48 0.94 0.38 40.4

1 = average live body weight. 2 = total revenue / chick assuming 4.25 L.E. / kg live body weight

3 = kg total feed consumption / chick. 4 = kg feed cost. 5 = total feed cost / chick. 6 = net revenue.
net rev. / chick
7 = economical efficiency ( E.E. = ----------mmmmmmee )
T. F. cost

8 = relative economical efficiency, assuming control treatment = 100 %
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