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Introduction: Humate material was used as feed additives in poultry nutrition. The biochar as a useful fertilizer
in agriculture industry is a humate material that increases growth of plants. This fertilizer can as an additive be use
in the poultry and animals feed, due to has many minerals material and two organic acid (humic and fulvic) in its
compound. The reduce cost of diet in poultry industry for egg production, is an important goal. The biochar as a
dietary additive is easily derived from burn organic material and agriculture byproduct. In recent years, several
studies have been conducted to determine the effect of humic acid as an additive on performance poultry. In a
study, dietary supplementation of laying hens with humic acid improves the performance and egg shape index.
Investigating the effect of biochar as replacement of dietary mineral supplements on performance and egg shell
quality of laying hens is rare. One of the properties of vitamin C (VC) is chelating properties, and with this
property, it increases the intestinal absorption of minerals in birds. Therefore, this study was conducted to
investigate the effects of biochar (as a humate material) in five levels and vitamin C in two levels as replacement
of dietary mineral supplements on performance and egg shell quality of laying hens.

Materials and Methods: The current experiment was conducted to evaluate the effects of biochar with vitamin
C as replacement of mineral supplement in diet of laying hen. A total of 400 laying hens of Bovans strain, were
randomly assigned to 10 experimental groups in a 5x2 factorial treatment arrangement with five replications and
eight laying hens in each replicate during three 30-day periods. Factors tested included biochar levels (0, 25, 50,
75, and 100% replacement with mineral supplements of diet) and vitamin C levels (0 and 100 mg/kg of diet). The
feed intake, feed conversion ratio and daily weight gain were determined. Records of the feed intake were taken
on by daily basis. Feed conversion ratio was calculated as grams of feed consumed to grams of egg mass. To
determine egg shell quality characteristics, the shape index was calculated by using egg height and egg width. The
egg specific gravity was evaluated by floating eggs in soluble of water and salt with different density. The egg
breaking strength was measured by resistance meter.

Results and Discussion: Replacing biochar levels from 25 to 100% mineral supplement of diet, with and
without vitamin C, had no effect on performance characteristics (feed intake, feed conversion ratio and daily
weight gain) and egg shell quality traits (egg shape index, egg specific gravity and egg breaking strength) in total
of period of the experiment (50 to 61 weeks of age). The levels of 25 and 50% biochar, plus vitamin C in diet
decreased feed intake in the first period. Whereas, the level of 75% biochar, plus vitamin C in diet increased feed
intake in this period. The egg shape index with the addition of vitamin C in diet decreased in the third period. The
reason of no significant effect of biochar on performance and egg shell quality can be due to the different sources
and amounts of biochar in poultry diet. The reason of no significant effect of vitamin C on performance and egg
shell quality in laying hens can be due to the bird environmental temperature. The use of vitamin C in diet of laying
hens under heat stress improves their performance. Whereas, this study was performed in normal environmental
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temperature. The second reason is the chelating properties of vitamin C, that can be increased absorption minerals
in birds intestinal. But due to advanced digestive tract of laying hens, maybe decrease its properties.

Conclusion: The results of present study showed that biochar across all levels had similar cost with control
group, and it had no effect on egg shell quality and performance of laying hens. There was no significant interaction
between biochar and vitamin C regrding to performance, egg shell quality traits and cost of diet during 50 to 61
weeks of age, too. Therefore, biochar can be completely replaced with dietary mineral supplements of laying hens
due to its low cost, high availability, easy production without adverse effects on performance and egg quality traits.
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Table 2- Ingredients and chemical composition of the basal ration in laying hens
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! The vitamin premix supplied the followings per kg of diet: vitamin A: 88,000 IU; vitamin E: 165 IU; vitamin D3: 40,000 IU;
vitamin K3: 22 mg; thiamine: 15 mg; riboflavin: 48 mg; pantothenate: 350 mg; niacin: 80 mg; vitamin B6: 25 mg; folic acid: 25
mg; vitamin B12: 0.1 mg; Biotin: 1.5 mg; Colin chloride: 4,000 mg.
2 The mineral premix supplied the followings per kg of diet: Se: 2 mg; Cu: 105 mg; I: 9 mg; Fe: 660 mg; Mn: 800 mg; Zn: 800
mg.
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Table 5- The effect of deitary treatments on cost of feed consumed per kg egg in over
the whole period laying hens

iulesl (sl los Eron3S p SIS o Mg cuaid
Experimental treatments (Jb)
Son

Biochar (% RMS)!

0 42000
25 41886
50 41508
75 40642
100 41993
SEM 608.4
P-value 0.477
C omlig

Vitamin C (mg/kg)

0 41903
100 41309
SEM 384.8
P-value 0.282

Jegnx C el
Biochar X Vitamin C

0x0 42804
0x100 41195
25%0 42337
25x100 41435
50%0 41585
50x100 41431
75%0 40511
75%100 40773
100x0 42276
100x100 41710
SEM 860.4
P-value 0.845
(P<0.05) sl go s sine GBS ey S o e By s b gt o (ol Sl P

e JoSe 0!
ab Means within same collumn with different superscripts differ (P<0.05).
'Replacement Mineral Supplementation
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