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ABSTRACT 

NUTRITIONAL VALUE OF SA MAl (PANICUM MlllIARE) FOR POULTRY 
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The nutritive"Value of Samai (Panicum miliare) for poultry was evaluated by 

chemical analysis and biological experiments. 

Samai contained, 9.69% crude protein and 2882 KcaVKg of metabolisable 

energy. 

The results of the first experiment, showed that the samai grains could be 

incorporated upto 30% of broiler diets replacing maize, without any adverse effect on 

weight gain, feed consumption and efficiency; however, inclusion at 40% level 

resulted in a Significant reduction in body weight gain by 16.7% and in feed -
consumption by 18.3%. 

In the second broiler experiment, it was observed that autoclaving did not 

exert any beneficial effect. Addition of enzyme (Ventri Gold-5OgIlOOkg) or yeast 

culture (Yea Sacc 1 00g/1 OOkg) improved the utility of sarna! even at 40% level as 



evidenced by improved weight gain (3.5-28.2%), feed efficiency (4.7-23.9%) and feed 

consumption. Enzyme significantly improved (P < 0.05) the retention of calCium and , -

phosphorus whereas yeast culture improved phosphorus only. 

Inclusion of samai upto 30% level (75% replacement of maize) in egg-type 
_.. 

grower diet gave similar performance as that of basal diet. Enzyme or yeast addition . . 
enhanced the inclusion level of samai to 40% (100% replacement of maize) of the 

\ 

\ . ' 

diets. In layer diets, samai upto .20% ley~ replacement ~f maize) produced 

comparable performance as that of the .control. At higher levels viz. 30% and 40%, 
-

delayed maturity (7.3 and 8.8%) decreased egg production (18 and 23.6%), poor 

feed consumption (3.6 and 6.1%) and feed efficiency' .(14.3 an~ 20.6%) were 
\ 

observed. Addition of, e~~ or yeast.._\~ulture did not improve the laying 

performance as welLas the qualities of eggs. 
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r. 

1. INfRODUCTION 

The Indian poultry Industry has registered a phenomenal growth during 

the past two decades raising its population from 57 million in 1971 to 271 million in , 

1988. {Annual report of the Department of Agricultural and cooperation, Government 

of India, 1988-89). Parallel to this 4.5 million tonnes of poultry diet has been 
. \ 

I 

produced as on 1988. It has been estimated thaLby the'year 2000 AD, there will be 
• "/~ - > 

a_ demand for 9.5 million tonnes of feed/fo sustain an estimated population of 145 

- million hybrid layers and 750 million broilers (Saxena, 1990). Consequent to'the 

change in the socio economic status of the society, and due t() better awareness about 

the importance of poultry meat and_ eggs, tn~ demand for the same is also likely to 

increase in the cqming years. Such a situation imposes a greater demand for 

increased poultry production, which in tum requires more poultry feed. 

\ 

In general, the various poultry diets contain about 40 to 50 per cent of cereal 
, . 

grains as source· of energy, of which, maize is the most extensively used ingredient 

followed by jowar. Apart as feed, a substantial quantity of maize is being diverted for 

extraction of starch on commercial basis. Other grains viz. bajra, prosomillet, 

kodomillet etc are being used to very limited extent based on availability. The major 
... 

problem of the feed industries, even in current situation, is the shortage of maize and 

its consequent high cost. 

In this context, the precise task of nutrition researcr is to identify and establish 

host of alternative and substitutable feed raw materials, positively at cheaper cost. 

Several unconventional feed grains, like foxtail millet, kodo millet, barnyard millet etc 



" have been identified arid their utility as feed is being exploited. Generally, the utility 

of these unconventional feed ingredients is impaired due to presence of either 

anti nutritional ,factor (ANF) or high non-starch polysaccharides (NSP) or both. 

However, the adverse effects of these factors could be ameliorated or eliminated 

completely/partly by advocating certain-simple processings so as to achieve the 
, 

desirable improvement -in the nutritive value. 

\ " 

Samai (Panicum miliare) is one such millet;ailable to an exten~ of 0.1 million 

tonnes annually in Tamilnadu {Season and C;(op report, Government of Tamilnadu, 

1988-89). It contains about 9 'per cent crude protein and 70 per .cent available 

carbohydrate. During the past, samai grains were used as food particular~by tribals 
\ 

" --t 
and people of economical1y weaker sections; 'however, as ~. result of socio-

economical changes, ttlese people of late have switched over to the use of 

conventional food grains - rice or wheat, thus sparing the availability of samai which 

altern~tively could be used as livestock feed for economic:: consideration as well as to 

mitigate the existing shortage of animal feed resources; only very limited work is 

available on its utility as livestock feed. Its use as a source of energy feed for poultry 

has not been exploited. 

Hence, an attempt has been made to investigate its usefulness as a feed 

ingredient for poultry by assessing the follOwing aiteri~. 

1. Estimation of nutrient denSity, including calorific value 

2 



3 

~1 

2. Determination of the optimum level of inclusion of samai replacing 

maize in broiler and layer diets. 

3. Studying the effects of processing/supplementation to improve the 

nutritive value of samai and 

4. Studying the economics of f~ed C9st. 

~-



\ 

'" ---\ 

REVIEW--OF LITERATURE 
/' 

f 



2. REVIEW OF LITERATURE 

In India, millets such as bajra, foxtail millet, jowar, barnyard, proso millet, 

samai ~c., are commonly available but used as food for human beings to a limited 

extent. The nutritive value of these millets is 'similar to that of maize except for its 

higher crude fibre owing to the presence of hulls. 
\ ~ 

I 

.. ~~ .. \' 

Samai (Panicum miliare) is a drought resistant crop, capable of yielding 650 

kglhectare. The grains are,highly immune to pests anc;i weevils during S.tof!}ge (Aiyear, 

1980). This grain has many synonym - Samai in, Tamil; Same in Malayalam and 
. ~, 

. \ 

Kannada, Samalu in.Telugu_ and Mutki in-I.Hindi. The literature available on nutrient 
. - - - I 

density of samai is very limited; however, its nutrient concentration and feeding value , 
Q1'l! reviewed here in comparison to other millets/cereal grains. 

2.1 CHEMICAL ANALYSIS· 

a) Proximate principles: 

The content of proximate principles of samai in comparison to other millets as 

reported in literature is presented in table 1. The value of crude protein (CP) in samai 

ranged from 7.5 to 10.1 with a mean of 8.76 per cent. This was found to be lesser 

/ ' as compared to that of other millet:s but comparable to that of maize. The contents ' 

of ether extract (EE) and crude fibre (CF) in s~mai were higher whereas the nitrogen 

free extractive (NFE). value was lesser in eompari:Son to that of other millets. In respect 

of total ash, though variations were obselVed among the samples of samai, the mean 

value (4.58 per cent) was found to b~ higher. 
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b) Fibre fractions: 

The values for different constituents of CF reported, are given in table 2. 

Kathaperumal (1985) reported the value of NDF and ADF in samai as 15.02 and 8.09 

while Ready (1992) recorded as 40.58 and 12.46 in foxtail millet and 28.25 and 4.02 
-- . 

per cent for maize respectively. The value of fibre fractions viz hemicellulose, (28.12 

vs 24.23) cellulose (9.82 vs 3.69) and Iign'in (2.14 vs 0.13) were higher in foxtail millet· 
, ~-

when compared to maize. ./,/ 

Geervani and Eggum (1989) reported that samai contained higher insoluble 

dietary fibre (29.48 per cent) when compar~d to oUler millets (17.8 to 26.04 per cent). 
, -1 , , 

\ 

c) Av,ailable carbohydrate and energy content: 

The available carbohydrate in terms of starch and glucose, the gross and 

metabolisable energy of different minor mille1:$ along with the value of maize are 

presented in table 3. 

The starch content varied from 72.07 to 79.32 per cent, in most of the millets. 

Sugar content ()f foxtail millet was much higher (4.38 per cent) as compared to other 

millets most of which had less than 1 per cent (Geervani and Eggum, 1989). The 
/ I 

gross energy (GE) and metabolisable energy (ME) value ranged from 4112 to 4571 ' , 

and fro~ 2642 to 2950 KcaVkg respectively for various millets. The value of maize in 

. respect of the above nutrients - starch, sugar and ME was found to be higher when 

col}1pared to millets. The ratio of MEJGE in maize was higher (0.86) when compared 

to millets (0.64 to 0.72). 



/ 

TABLE 2. PERCENT FIBRE FRACTIONS 'OF MILLETS AND MAIZE 

Fractions 
. 

NOF 
, 

ADF ---f 

Hemicellulose 

Cellulose 

Ugnin 

• 
•• 

Kathaperumal (1985) 
Reddy (1992) 

. . ;--- , 
(ON DRY MATTER) 

." 

'Samai- F~x tClil·· 
Maize --

millet -
I 

_" . 

-15.02 I 40.58 28.25 

8.09 12.46 4.02 

6.93 28.12 ~4.23 
- . 

- 9.82 3.69 
I 

- 2.14 0.13 

7 



TABLE 3. PERCENT AVAILABLE CARBOHYDRATE AND ENERGY 
CONTENT (Kcalfkg) OF MILLETS AND MAIZE (ON DRY MArrER) 

Millet 
Available c~rbohyd~~te-

Glucosea 
-

Samai 0.97' 

Foxtail 4.38 

Barynard ',1.27 

Proso 0.92 _, 

Kodo 0.66 

Bajra 
I 

Sorghum 

I Maize 6.2oe 

a - Geervani and Eggum (1989) 
b - NRC - Poultry 1984 
c - LSI (1980) 
d - Baghel and Nekte (1989) 
e - Reddy 1992czt•11t1 
f· Devegowd~(1989) 
9 - Crampton and Harris (1968) 

-

./ 
Starcha 

75.71 

72.07 

73.21-\ 
- . -- \ 

74.65 

79.32 

, .-
v 

GE ME MFjGE 

4571 -
'4112' . 29Soe 0.72 

4496 -
4515 2892b 0.64 

4421 284~- 0.64 

37559 264~ 0.70 

40279 2645c 0.66 

330gc 
I 

0.86 



" 
Choct and Annison (1990) found a highly significant negative correlation 

- _ I "_ 

Jetwe_en ~e energy -metabolizability (MEJGE) of cereals and' their non-starch 

Jolysaccharides (NSP) in young chickens. 

d) . Amino acids profile: 

Data on the amino adds composition of samai grains in comparison with maize 
I 

\ 

lre presented in table 4. These values revealed that the samai was lower in lysine but 
.,/~ , 

icher in methionine. The value of ·6ther amino acids - arginine,' leucine, 

Jhenylalanine, cysteine, tryptophan and threonine were more" or less similar and 

x>mparable to that of maize. . 

'-

Geervani ang Eggum (1989) studied the protein quality of various minor 
f 

miUets in rats in terms of digestibility, biological value (BV) and net protein utilization 

(NPU). The digestibility of protein was very high ranging from 95.28 to 99.29 per 
. 

cent, however, the BV ranged from 48.37 to 56.51 per cent, whereas the NPU ~nged 

from 46.34 to "54.52 per cent. 

e) Mineral Composition: 

9 

The concentration of various minerals both major and minor qf samai and 

maize as reported in literature is presented in table 5. The concentration (mfP100g), l, 

of calcium (19), iron (5.2), sOdiUm (8.1 to 90) and copper (0.42 to 2.6) were found 

to be higher in samai whereas phosphorl!s (210), magnesium (SO) and chlorine (13) 

were lower than maize. 



• 

I _. 

TABLE 4. ESSENTIAL AMINO ACIDS COMPOSITION (g/16 g N), 
TOTAL PROTEIN DIGESTIBILITY AND PROTEIN 
QUALITY OF SAMAI AND MAIZE (ON DRY MATTER) 

AminQ acid~_ Samai· Samai·· Maize ••• 

Alanine - 9.61 -, 

Arginine I 4.00 \ 
" 3.14 4.69 

" 

Glycine ./ 
.----- 1.81 -- , 

Histidine 
/ 

- 1.92 2.01 2.56 
-. 

Isoleucine 5.92 4.91 --

Leucine 11.16 11.41 ' 11.52 
, 

._\_ 
Lysine " c1.76 1.09 3.20 - , , 

Methionine -- 2.88 3.07 1.92 f 

Phenylalanine 5.28 5.94 4.64 

\Tryptophan 0.96 0.69 0.64 

Tyrosine - . 4.37 3.84 
I 

Cysteine 1.44 1-;46 1.60 
. 

. 
Threonine 3;04 3.55 4.48 

Protein quality 

Protein digestibility (%) - 97.71 -
Biological value (%) - 53.00 -
Net protein utilisation - 51.83 -

~ 

•• 
Gopalan et!!t. (1982) 
Geervanl and Eggum (1989) 
NRC 1984. ••• 

10 

I 
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TABLE 5. MINERAL COMPOSITION (mg/100g) OF SAMAI 
IN COMPARISON WITH MAIZE (ON DRY MATTER) 

Mineral 

Calcium 

Phosphorus 

Iron , 

Zinc , 

Magnesium 

Sodium 

Potassium 

Copper 

Sulphur 

Chlorine 

* 
** 

Kathaperumal (1985) 
Gopalan et~. (1982) 

Samai· . 

. 20.0 

210.0 

5.3 

3.0 

40.0 

90.0 

-
2.6 

-
-

--

I 

,,/ 
Sarnai·· Maiz.e •• 

17.0- . 10.0 

22,0.0, 348.0 
, 

\ 
- -\ 5.2 2.0 

, 

- -
60.0 144.0 

8.1 15.9 

"129.0 286.0 

0.42 0.19 
-

149.0 114.0 

13.0 33.0 
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\ 
1 
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TABLE 6. TANNIC ACID (glrOO;-OF WHOLE AND DEHUSKED 
- GRAIN OF VARIOUS MILLETS· (ON DRY MATfER) 

\ \ .\ 
Mi\\et Whole gtain Dehusked gtain 

, \ , -Samai 
.. - 0.36 0.07 

Foxtail millet 0.20 0.10 

Proso millet 0.21 0.06 
, 

Barnyard millet 0.28 0.07 . 
Kodo grain 0.B7 0.15 

.. Geervani and Eggum (1989) 

l 
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f) Tannic acid: 

The content on total tannic add present in millets as determined by Eggum 

?1nd Christensen (1975) are shown in table 6. Tannin was present in whole grains at 

appredable level and it ranged from 0.20 to 0.87 per cent whereas the value in 

dehusked grains was between 0.067 and 0.15 per cent. This indicates that most of the 
\ 

tannin present is in th~ husk rather than the grains. 

~~ 
// 

- 2.2 FEEDING VALUE OF MILLETS 

\ 

2.2.1 Broilers 

Attempts to replace maize with various millets for broilers have bee.n made but - - . ~ \ 

the results are inconsistentl. 
f 

a) Weight gain: 

Singh and Barsaul (1976) reported that bajra could totally replace the maize 

(40 per cent) in the reference diet without affecting the growth rate of birds. Similar 

result was also obtained by Reddy et at. (1987), Smith et at. (1989) and Thanabalan 

(1992). Rajini et at. (1986) observed improved growth when 37.5 per cent maize was 

replaced by bajra. However, Qureshi (1967) and Mohamedian et at. (1986) reported 

depressed growth when bajra was incorporated in the diets replacing 50 or 100 per 

cent of maize. ' 

Baghel and Nekte (1982) observed that inclusion of foxtail millet at 61 per cent 

of the diet replacing maize resulted in similar ·growth; Such an observation also was 

confinned by Reddy (1992) at40% level-of inclusion. 
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Azcona and Bonino (1985) reviewed the literature on the utilization of 

- sorghum grains and concluded that sorghum grain poor in tannin « 1 per cent) 
, ' 

could replace maize without any adverse effect on growth. Lucbert and Castaing 

(1986), Raji~i et at. (1986), Smith et at. (1989) and Douglas et al. (1990) also made 

similar obserVation when sorghum replaced maize totally in broiler diets. Gaffer et al. 
. -

(1987) and Paik et al" (1989) recorded better gro~ rate in broiler chiSks fed diet 
I 

containing sorghum and maize in the proportion of. SO:50, than the diet having either 

. ---sorghum or maize alone. Contradictory to/the above finding, Sinha et at. (1980) 
, . 

recorded depressed growth (26%) at 100 per cent replacement of maize. 

Abate and Gomez (1984) found comparable growth in.broilers on substitution 
\ 

"' ,_\,. 

of maize with finger millet at 60 per cent level ;of diets. 

b) Feed consumption: 

Comparabl~ feed consumption was recorded when bajra replacep maize even 
. / 

at the highest level of 60 per cent (Yeong and Syed Ali, +976; Rajini et at., 1986; 

Thanabalan, 1992). However, Reddy et at. (1987) noticed an increased feed 

consumption over that of birds fed basal feed, whereas Mohamedian et al. (1986) and 
~fdl 

keddy (1991) observed a lower intake. 
A 

Baghel and Nekte (1982) and Reddy (1992) on feeding the broilers with the I " 

diet containing foxtail millet (60 per cent) observed comparable feed consumption. 

Similar observation of feed consumption was found when sorghum replaced maize 

(Smith et al., 1989). 
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c) Feed efficiency: 

'. 
Complete .replacement of maize with bajra in broiler diets had no significant 

pifference on feed efficiency (Qureshi, 1967; Rajini et aJ., 1986; Reddy et al., 1987; 
~ . 

Smith et aJ., 1989; Thanabalan 1992). However, favourable feed efficiency· (~.1-
. - . 

15.9%) was observed by Singh .~nd Barsaul (1976) and Sinha et al. (1980). 

Mohamedian et at. (1986) reported lower feed effi'Ciency in b.a)ra based-·diet . 

. . ~ .'''-.'. ',.1 
./'. . . - i 

Replace~~nt of maize with foxtail millet did not show any variation on feed 

efficiency in broilers (Bagh-l and Nekte, 1982~ Reddy, ~ 992) but substitution-of. finger 

millet resulted in lowered efficiency by 7:8% (Abate' a~d Gomez;·,i984); however, .'. . \ 
,-.\. . '. ~ . 

Rajini et aJ. (1986) recorded-the-same effiCiency as that of basal diet. 

d) Blood picture: 

Ganapathy and Chitre (1961). observ~d in· rat that in~lusion of foxtail millet-

resulted in reduction of the mean haemoglobin (8.43 gll00 ml) and. protein (2.98 . . . 

gll00 ml plasma) level; however, addition of lysine increased to 13.54 and 4.78 gl100 

ml respectively, but not to the extent observed as in those rats fed casein. 

In broiler fed foxtail millet, Rao (l99i) and Reddy (1992) observed. no 
. 'J 

influence on the haemoglobin (9.25 and 9.1 gl100 ml) and serum protein leVels(3.45 "', 

and 3.69 gll00 rill). 
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e) Carcass Qualities: 

Suitability of unconventional feeds (energy or protein source) in broiler ration 

has been assessed in term of carcass yield and qualities by various authors. 

In art attempt to include sunflower seed meal upto 40% in broiler (Salih and 

Taha, 1989), rice bran iJpto 20% (Carrion and Lopez, 1989; Purushothaman et al., 
I /Zftll ~. . • 

1990) rapeseed meal upto 15% (Chrappa, 199D)"{:assava peel upto 15% (Osei, 1992) 
. A~' \ 

/ 

no influen~ on carcass yield, weight· of blood, viscera and liver waS observed. 

However, feeding of cassava' root meal (Babiker et al., 1991) at 75% replacement of 

sorghum was reported to reduce carcass yield, but increaSe, liver and abdominal fat. 
" ~ 

Use of millet.- foxtail millet upto 62% level in broiler ration did not have any , 

influence on eviscerated, giblet and ready to cook yield (Rao, 1991;-Reddy, 1992). 

Similar observation of comparable eviscerated weight and ready to cook yield was 

reported by Thanabalan (1992) when pearl millet totally replaced maize. 

2.2.2 Layer 

a) Weight gain: 

Baghel and Nekte (1982) observed no difference i~ growth rate of white 

leghorn chicks fed diet eontaining 61 per cent of foxtail millet with ground nut cake ", 

-and fish meal as sQurce of protein, whereas at 56 per cent level in the diet having 

soyabean meal, the same authors found improved weight gain by 14% in chicks. In 

similar studies, Kapoor et al. (1987) while assessing the feeding value of kodo millet, 

at 60.5 per cent level with different sources of protein did not find any difference in 

the growth rate of egg chicken. 
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b) Feed consumption: 

J Incorporation of foxtail millet at 24 or 36 per cent level replacing wheat in 

layer diet, no significant difference was found in quantum of feed consumption 

(Trenchi, 1985), whereas the ~me millet at 40 per cent level replacing maize 
'\ -~ - . 

increased the feed consumption (Rao et ai., 1991). Similarly, graded levels of foxtail 

millet on replacement of maize at 40 per ~nt in layer diets caused increased, feed 

consumption (Reddy, 1992). 

Again inclusion ofbqjra at 30 or 60 per cent levels substituting maize weight 

by weight showed no variation in feed consumption' while the ,same levels in an 
\ 

" -\-
isocaloric and isonitrogenolls -diet reduced feed consumption (Kumar .et al., 1991). 

Contradictory to~above observations, either kodo millet at 47 per cent or proso millet 

at 27.5 or 55 per cent-of the diet caused an increased feed consumption by 4 to 7.4% 

(Baghe.l and Nekte, 1989; Korane· et· al., 1991). _ 

. Layer diet containing 60 per cent sorghum for maize did not influence the feed 

consumption (Castro et at, 1984; Park et at, 1985). 

c) Egg production: 

The birds fed diet having foxtail millet either at 24 per cent (Trenchi, 1985)/oy:: 

40 per cent level (Rao ,., 1991; Reddy, 1992) showed the same production 

performance as that of the birds fed control diet, during the period from 23rd to 46th 

week of age. Similarly inclusion/substitution of maize either with pearl millet upto 60 

per cent (Kumar et aI., 1991) or kOdo millet upto 47 per cent (Baghel and Nekte, 

1989) did not affect the egg production. However, inclusion of sorghum at 60 per 
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cent (Park et aI., 1985) or proso millet even at 27.5 percent (Korane et aI., 1991) in 
-

the. layer diets reduced egg production significantly by 5.2 and '16.7 per cent 

respecti~ely . 

d) Feed efficiency: 

Use of foxtail millet at 40 per cent level in layer diet caused a poor feed 
I I . 

effiCiency (1.83 vs 1.79 kg of feed/dozen oteggs) compared to basal diet (Reddy, . /~ , 
/" 

- 1992). Similar to this, Korane et al. (1991) in their studies of proso millet, noticed a 

reduction of 56 per cent ih feed efficiency. COntradictory to the early observations, 

Park et al. (1985) and Kumar et al. (1991) obtained 'comparable feed efficiency while 
" -\ -

incorporating either sorghum or pearl millet upto 60 per cent of the layer diets. 

e) Egg qualities: 

Use of kodo millet ranging from 12 to 47 per cent in layer diets did not affect 

the various egg qualities, except the visual yolk colour which significantly 'reduced 

progressively as the level of the millet increased in the diets (Baghel and Nekte, 1989). 

Similar reduction in visual yolk score was observed by Reddy (1992) and Korane et 

al. (1992) as the result of inclusion of foxtail (10%) or proso millet (55%) in layer diet. 

2.3 EFFECTS OF PROCESSING 

Substitution of millets (unconventional feed ingredient) for conventional cereal

maize in poultry diets has been shown to decrease growth and feed efficiency (McNab 

and Shannon, 1975; Patel and McGinnins, 1976). Generally grains are subjected to 



va~ous processings like heat treatment, pelleting, soaking, chemical treatment etc. to 
- I -

ensure the increased bio-availability of nutrients. 
~ , 

Z.3.1 Autoclaving: 

Kratzer et al. (1974) observed similar growth rate inbroUers fed diet containIng 

60 per cent autoclaved'deoiled rice bran (DORB) as that of reference diet. However, 

Kratzer and Payne (1977) reported that inclusjon of boiled water treated DORB had 
. ~ , 

./ 

resulted i!!_ improvement of growth /by 20 per cent over that of 'untreated. 

Incorporation of autoclaved DORB at 20 per cent in broiler diet did not .influence the 

performance or nutrient digestibility but the balance of phosphorus was improved 

over the untreated DaRB (Purushothama~ et aI., 1990). 

On heat treatment of maize cobs (Umuna et aI., 1985) and rice bran (Rathee 

and Lohan, 1986) reduced NDF and ADF were observed. Autoclaving df DORB had 
. 

redu~d the NDF (27 per cent) and ADF (3 per cent) but increCl$ed the glucose and 

starch by 1.4 and 1.55 per cent respectively (Purushothaman et aI., 1990). 

Czarnecki et al. (1984) found that when cereal grains - barley, wheat, maize, 

triticale etc were treated at 1000c to 1300C under 10 to 30 per cent moisture, the 

degree of gelatinisation got increased. 

Inspite of 'certain faVoUrable changes obtained by heating, Herstad and Mc 

Nab (1975) observed decreas~d dry matter digestibility of barley autoclaved at 1200C 

for 30 minutes. 

19 
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2.3.2 Enzymes supplementation: 

Recent studies have shown that addition of suitable crude enzymes to diets of 

poultry could lead to improvements in weight gain and feed efficiency by increasing 

the bioavrulability of nutrients (Chesson, 1987; Broz, 1987; Rotter et aI., 1989; 

Petterson, 1991; Friesen et at, 1992). Collier and--Hardy (1986) observec:i a better 
\ 

20 

feed effidency (6 to 16%-) on addJtion of vane<}. levels of enzymes particularly in low I 

digestible diets. 

a) Broilers: 

Application of~pectinas_e_ (1~ ppm) in rye-based broiler diet improved the 

weight gain by 10:30 per cent and feed efficiency by 9-14 per cent (Patel et aI., 1980; 

Grammer et ai., 1982). Similarly Broz (1987) reported that pectinase preparation of 

Aspergillus niger (1000 ppm) significantly increased weight gain (9.9 per cent) and 
. 

improved feed efficiency (7 per cent). The same author on addition of Trichoderma 
" . -

viridae cellulase complex (200 ppm) also noticed a significant improvement in weight 

gain (10.9 per cent) and feed conversion (8.5 per cent). 

Cellulase at 100-500 ppm in the chick diets based on barley, oats or rye 

improved the weight gain (4-26 per cent) and feed conversion (2-8 per cent) whereas, 
I 

less improvement was noticed (2 per cent) in chicks, fed diets containing maize or '-.., -
wheat (Broz and Frigg, 1986 a). 

Supplementation of barley-based diets with purified beta-glucanase (500 ppm) 

significantly increased weight gain of chicks (6.4 to 10.5 per cent) as well as feed 

conversion (3.4 to 4.5 per cent). However, when added to a diet based on maize, 
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beta-glucanase did not improve the chick performance significantly (Broz and Frigg, 

1986b)., 

Bhatt et al. (1991) found that addition of Novoenzyme SP-243 containing 

cellulase and hemicellulase at 20 glkg to the conventional broiler diets caus~d a 
- . 

significant gain in weight and improved feed effidency. However, incorporation of . -
I 

multienzyme (protease, beta-gll1canase, lamy~ase, cellulase, xylanase, peptinase) at the 

rate of 500 ppm to broiler diets cont~ni~er cent maize, or 25 p_er cent cumbu 

plus 25 per cent maize or 50 per cent cumbu no improvement in weight gain and 

feed conversion was obseryed (Thanabalan, 1992). 

, 
" --\: 

The addition of amylolytii: 'enzyme preparation to grain based feeds other than 
~ 

barley and oats' also had been reported to improve feed utilization but the results of 
t",ial -

various feeding, were not wholly consistent. For example, the weight gain and 

feed efficiency in maize-soyabean based diets of layers (Gleaves and Dewan, 1970) 

and broilers (Parkany Gyarfos and T oth, 1978) were found to be substantially 

enhanced by the addition of amylase preparation, while in contrast, no significant 

increase was observed (Moss et aI., 1978). 

b) Layers: 

Supplementation o,Lp$ctinase (lglkg feed) in rye based diets (Patel and 

McGinnins, 1976) improved egg production by 10-20 per cent. Similar encouraging 

result was obtained even in the absence of animal protein with low energy (Kvitkin 

a'nd llshenkova, 1979). Recent workers Hijikuro et al. (1989) and Nasi (1990) 

however reported a contradictory finding on the addition of cellulase. 



Beta-glucanase (lg/kg) added to the layer diets having either barley, or wheat 
I -

or o_at failed to exert favourable response on egg production, whereas multi enzyme 

preparation containing cellulase, beta glucanase and proteases not only helped to 

increase egg production but also titil~ation of protein. The improved perfonnance was 

attributed due to degradation of cell wall and readily availability of nutrients both 
. - . 

acting synergistically (Npsl, 1990). Similar favourable egg production (17.2 per cent) 
I ,~ I 

and egg mass was reported by Adams· (1989) as a result of mUltienzyme . 
. '~-

Supplementation of Polar S (Chymotrypsin, Polysaccharidase) had no beneficial effect 

in maize-soyabean diet. (Wetscherek and Zollitsch, 1991). 

Benabdeljellil (1991) observed no significant difference in egg qualities on 
" --'r - . 

enzyme supplementation of layer diet. While Petterson (1991) recorded greater 
.-

percentage of broken egg with increased shell weight. 

c) Nutrient digestibility: 

The addition of beta-glucanase to a barley based broiler diet resulted in 

improvement of apparent digestibility of dry matter, organic matter and ether extract 

(Broz and Frigg, 1986b). Broz (1987) reported that cellulase complex containing 

multiple enzyme (celhilase 200 ppm) resulted in a significant improvement in dry 

matter digestion and nitrogen retention. This may be probably due to improved , 

utilisation of non-starch polysaccharides. Similarly, Broz and Frigg (1990) observed 

that enzyme supplementation in oats based diet significantly increased retention of dry 
,- .' -.r 

ang orgaqic matter whereas the nitrogen retention was not affected. 
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Bhatt et at (1991) while studying the eHect ot enzyme supp\ementanon 

recorde~ an increased digestibility in dry matter, CP, EE, CF and NFE. This 

improvement could be possibly due to the release of protein and storage 

, polysachharides which are otherwise protected by intact cell walls. Similar finding of -, 
improved,nutrients digestibility was observed by Friesen et al. (1992) while studying . 
the effect of enzyme on- different cereals. 

I 

d) Metabolisable energy: ~-
./ 

Similar to other nutrients, addition of beta-glucanas~ Significantly increased the 
«>_4 f"i.,~ " 

ME ot the diet by 187 KJ/kg {Broz .... 19~6b). Supp\ernentanon oi pectinase to rye. 
" _L , , 

based diet did not bring any "improvement but cellulase complex caused a significant 

increase by 7.5 per cent in ME (Broz, 1987). Similar improvement (3.7 per cent) in 

ME value was obtained in broiler diets based on oats (Broz and Frigg, 1990; Rotter 

et aI., 1990; Friesen et al., 1992). 

.' 
2.3.3 Yeast culture: 

Yeast culture is found to enhance the palatability of the ration" due to 

flavouring property of the high content of nucleic acid and glutamic acid (Peppler 

1982) and improved weight gain and feed efficiency in meat producing animals 
,J 

(Philips and Von Tungeln, 1985, Fallon and Harte, 1987). -
a) Poultry: 

Supplementation of live yeast culture had resulted in increased utilization of 

minerals (Thayer-et-aL, 1978) nitrogen and ME of sorghum hulls (Wenk, 1990). 
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Gaynor Mc Daniel (1990) on studying the effect of yeast (lglkg) obseryed early 
I 

maturity, increased semen production with high concentration of spenn in male birds 
J 

whereas in female birds improved egg mass, shell quality and hatchability. Contrary 

to the above finding, Brake (1991)~on inclusion of Yea Sacc at 0.5% level as well as , 

Vogt and Mathews (1991) at 0.1 % observed no .beneficial effects on weight gain arid 

feed intake. 

b) Swine: 

> 

Rizvanov and Dragnov (1987) observed greater weight gain and lowered feed 

effidency in swine on supplementation of yeast (25gf100 kg). The low concentration 
, _L " , - ,_ I 

of serum alanine and aspartic transferase and increased activity of alkaline 
/ 

phosphatase due to yeast addition was suggestive of more intensive amino acid 

metabolism. 

Wenk (1990) reported that yeast ~ulture increased NDF digestibility by' 8-15% 

and digestible energy by 0.8 to 1.2%. 

c) Horse: 

Addition of Yea Sacc (20g1day) in the diets of nursing and weaning foal had 

improved the weight gain and feed effidency by 8% which could be attributed to 

better amino add balance and nitrogen retention. (Glade and Sist, 1990). 

Glade (1990) had reported that yeast in horse ration increased the digestibility 

of dry matter (4.8%), energy (15%), NDF (9%), hemicellulose (14.7%), cellulose 

(18.2%) crude protein (11-14%) and phosphorus availability (28%). Similarly, Godbre 
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(1983) achieved increased digestibility of crude fibre as the result of ye~t, ~robably 
. 

I -

due to higher activity of cellulolytic bacteria in caecum. Pagan (1990) ~bserv,ed better 

balance' of calcium and phosphorus by 12.7 and 22.3% respectively. 

d) pH and microbial"-count: 

Rose (1980) reported that the presence of live yeast cells and its replicate , . 
would lower the oxygen concentration of ,the~gut which could favour the growth of 

_,,/' . .... ., 
, strictly anaerobic bacteria. In ruminants, yeast culture increased total bacteria count -

11 folds (Dawson and Hopkins, 1992) the concen.tratio~ of cellulolytic bacteria (8~%~ 
• ..... L .... 

and lactate utilizers ~ 3 folds (Edward, 1~1) .. However, in poultry the species and , , 

count of intestinal....bacteria were not influenced by yeast (Vogt and Mathews, 1991) 
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3. MATERIALS AND METHODS 

The sufficient quantity of fully matured grains-Samai (Panicum miliare) was 

obtained -from, The Regional Research Station, Tamilnadu Agricultural Univ~rsity, 
. . .. 

Paiyur, for chemical and !>iological experiments bf this study. These grains were sun

dried, freed from exterhious material anq groqnd. Apart from this, nine samples of I 
I , 

samai of unknown variety were co,lIectedOr~ndOm1y fro~ different parts of Tamilnadu 
./ ' 

for analysis. 

With an objective of improving the ,n'utritive value, C?f samai, .two commercial ' 
, 

additives viz. Ventri Gold (hemicellulase, c~lIulase, glucanase, xylanase, pectinase, 

amylase, proteasEvlipase) and Yea Sacc1026 (Saccoharomyces cerevisiae) were used 

in the biological experiment of this study. 

\ 

A number of chemical analysis and a series of biological e,xperiments in ~~oilers 

and layers were carried out following the standard procedures in the Department of 

Animal Nutrition, Veterinary College and Research Institute, Namakkal, to assess the 

feeding value of samai for poultry.' 

3.1 CHEMICAL ANALYSIS 

a) ProXimate principles: 

Nine random samples and test sample of samai were analysed for the total dry 

matter (OM), crude protein (CP), ether extract (EE), crude fibre (CF) and total ash 

(TA) as per the methods of AOAC (1980). Nitrogen free extractive (NFE) was 

calculated. All values were calculated and expressed on per cent dry matter basis. 

.' 



b) Fibre fractions: 

Samples of samai - raw as well as autoclaved and maize were subjected to 

analysis of neutral detergent fibre (NDF), acid detergent fibre (AD F) and acid 
..-

detergent lignin (ADL) as per the method of Goering and Van Soest (1970) using 

Fibretec. In addition, cellulose, hemicellulose and lignin also ~ere estimated and the 
\ 

values are expressed ~ per cent of feed material on dry matter. 

/~ 
/' 

c) Available carbohydrate and Metabolisable en,ergy: 

All the 10 samples were analysed for the content of starch and soluble sugars 
\ 

using anthrone method of Cjegg. t1956). ~e concentration of starch and sugar was 

calculated by comparing the reading with standard glucose solution. 
f 

Based on per cent CP, EE, and available carbohydrate, the metabolisable 

energy value (ME) was calculated for each sample using the formula of Carpenter and 

Clegg (1956). 

M.E. (KcaVkg) = 

-' 

53 + 38 (% CP + 2.25 x % EE + 1.1 x % starch + % 

glucose). 

d) Mineral profile: 

-
Sample of samai was analysed for certain major minerals viz. calcium and 

phosphorus and a few minor minerals viz, copper, zinc, iron, cobalt and manganese 

using Atomic absorption spectrophotometer as per the procedure given in Cook 

Manual (1982). 
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e) Tannic acid: 

Tannin from three samples of different area were extracted using methanol. 

The estimation of tannin was carriec:! out using spectrophotometer as per the method 

of Slinkard and Singleton (1977). The results were calculated as tannic acid bas,ed on 
, 

standard curve. 

3.2. BIO~OGICAL EXPERI~ENTS ~-
_.. 

~ 
3.2.1 D~termination of metabolis'able energy: 

The metabolisable energy of the test sample. both ground and unground was 
, 

estimated in roosters,as perJ~e ~ethods-qf Farrell (1978). 

f 

Eight roosters were staryed for a period of 24 hours, fed 35g of unground 

samai and maintained in individual cages for a day. A plastic sheet was fastened 

under each cage for collection of excreta. Water was provided ad libitum during 24h 
.. 

experimental period at the end of which excreta were collect~d quantitatively for . 

further analysis. The excreta of each bird were made into homogenous mass and 

dried at 800c to find out the dry matter content. After an interval of 7 days the same 

procedure was adopted for estimation of metabolisable energy in ground samai. 

The calorific value of feed sample as weD as the excreta were assayed by . 

adiabatic bomb calorimeter~ the values were used to arrive at the metabolisable 

. energy of samples using the formula of Sibbald (1976). 



ME (K CaVg) = 

Where GEt 

Ye(, 

X 

= 

(GEt x X) - Ye( 

X 

is the gross energy of the feeding stuff (KcaVg) 

is -the energy voided as excreta by the fed bird 

is the weight of feedstuff fed (g) 

1 \ ~ 

3.2.2 Effect of feeding sarnai on broiler performances: 
--~ 

./ 

The optimum level of inclusion of raw samai in broiler diets was examined in 

this experiment. Samai was incorporated at 0, 10, 20, 300: 40 per cent in the rations 

replacing maize. The I~el of various ingr~ients was adjusted so 1ls to have t:hQ. 
- - I 

isocaloric and' isoni~ogenous diets. The ingredient.and proximate- composition of the 

rations used in the experiment {(te,given in the tableJ7 and 8 respectively. 

One hundred. and fifty day-old broiler Vencob.chicks received from Tamilnadu 

Pouley Development Corporation, Namakkal, were used in this experiment- The 

chicks were weighed indiVidually, wing-banded and distributed on basis of body 

weight into 5 treatment groups with 3 replicates in each according to a randomized 

plan. 

All the birds were housed in litter pens and reared for 56 days following 

standard management practices~uniformally for all the treatments except the diets. 
- . 
A record of weekly weight gain and feed consumption was maintained. At the 

end of 8 weeks of age, 6 birds from each experimental group were slaughtered to 

assess the carcass qUalities. Simultaneously blood was collected from 6 birds in each 



EXPERIMENT - 1 

TABLE 7. INGREDIENT C;;OMPOSITION (%) OF BROILER DIETS 

, 

Ingredients \ Level of Samai 
(kg) I 

\ 

0 10 20 30 40 ___. 

Maize 40.0 
,---

,30:0 20.0 10.0 0.0 

Samai - 0.0 10.0 20.0 30.0 40.0 

Deoiled rice bran 26.0 19.5 13.0 6.5 0.0. 

Broken wheat 0.0 6.5 
\ 

13.0 19.5 -26.0 

Groundnut cake 22.0' 22.0 22.0 22.0 22.0 

Fish mea) .--
, ._l0.0 f . 1Q,0 10.0 10.0 10.0 

Mine~J mixture1 2.0 2.0 2.0 2.0 2.0 

Vitamin and 
mine~) premi~2 + + 

. 
+ + + 

, 

Cocci4iostat3 + + + + + 

Antibiotics4 + + + + + 

1. Mineral mixture at level added supplied calcium 0.64, phosphorus 0.12%. 

2. Vitamin and mineral premix 2501100 kg, at the level added supplied vitamin A, 7,50,000 LU; Vit 
D3, 75,000 LU; Vit B}. 0.3 g; ~, 0.5 g; B6, 0.2 g; B12, 1 mg; Vit E., 125 units; K3, 0.1g; Folic 
acid, 5O,mg; Niacin, 29; Calcium panthothenate 19; choline chloride 20g; Ca, 55 9; Cu, 0.3g; I, 
0.08; Fe, 4.6g; Mn, 5.5g; P, 20.8g;. Zn, 6g per 100 kg diet 

-3. Coccidiostat (D.O.T) . 50 gIlOO kg. 

4. Antibiotics (Col1dox) 50 gIlOO kg. 

+ Supplemented. 
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EXPERIMENT - 1 
\ 

TABLE 8. 'CHEMICAL COMPOSITION (%'DM) OF THE BROILER DIETS 

__,--

Nutrient 
//Level of Samai % 

0 10 20 30 40 
, 

Dry matter 89.89 90.11 89.17 89.78 88.99 

Crude protein 
, 

. 21.91_ "- 2L82 22.31 21.85 22.13 

Crude fibre - 6.65 6.64 6.40 6.15 5.99 . 
Ether extract 3.78 3.12 3.20 3.26 3.34 

Ash 10.40 10.53 10.42 9.38 10.57 \ 
\ 

Nitrogen ... free extract 57.26 57.89 "57.67 59.36 57.97 

I Acid insoluble ash 3.34 3.40 3.20 3.12 2.90 

Lysine • 0.87 0.85 0.82 0.80 0.77 

Methionine • 0.33 0.34 0.35 0.36 0.37 

ME· KcaVKg/ 2744 2743 2742 2740 2739 

• Calculate9 values . 



experiment group for estimation of PCV, ESR, RBC and haemoglobin. lJte estimation 
\ 

I 

~ of haemoglobin was done by cyanomethaemoglobin method (Dade and Lewis, 1968; 

and'l.C.S.H., 1978) using Drankin solution. 

3.2.3 Effect of feeding processed samai - autoclaving and supplement~tion 
--

(enzyme or yeast culture) on broiler performance: 

/ 

This experiment was designed to;firiCf out whether autoclaving or addition of . / 
_/ 

multieDZYITle or yeast culture would improve the nutritive value of samai either by 

inactivating or destruction of any antinutritive factor or increasing the bioavailability 

of nutrients. 
" '-

- Autoclaving 
f 

-\ 

Autoclaving of samai was done at 1200C, at a pressure 15 Ibs/inch2 for 30 

minutes. The sample was then removed, air-dried and stored for subsequent use. 

- Supplementation 

The Ventri Gold containing multienzyme was incorporated to the experimental 

diets at the rate of 50 gl100 kg. Similarly, Yea Sacc1026 containing yeast ciJlture was 

added at the rate of 100 gl100 kg in the experimental diets. 

In this experiment, either raw or autoclaved samai was incorporated at 30 per 

cent or 40 per cent levels; in addition, the control and diets containing 30 per cent 

and 40 per cent raw samai were supplemented with enzyme or yeast, so as to have 
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, 

11 treatments. The in~edien!)md proximate ~mposition of the rations o\'"presented 

in -tabJes9 and 10. 

Two hundred and thirty one, day-old broiler chi~of same strain, were allotted 

randomly to 33 groups of seven chicks in each after weighing and wing banding. The 

duration of the experiment, criteria studied and management practices followed were 

similar as in the previous experiment. 
I 

. ~~ , 

At the end of the experiment, a metaoolic trial for a period of three days using 

three birds from each treatment was conducted. Daily feed intake and excreta were 

quantified for the birds individually for estimation of digestion coefficienbof various 
", 

. \ 

nutrients, balance of nitrogen, calcium and phosphorus and metabolisable energy of 

the experimental diets; 

3.~.4 EHect of feeding samal and supplementation (enzyme or yeast culture) 

on layer performance: 

. A growth cum layer trial of 25 weeks was conducted with 210 Babcock BV 

300 birds of 16 weeks age. The pullef$were weighed, wing banded and distributed 

randomly into 21 groups of 10 birds each with least difference in weight. Each group 

of birds was randomly housed in deep litter pens. 

Seven exp~mental g;;,er and layer diets were fonnulated incorporating 

samai at 0, 10, 20, 30 and 40 per cent level, further the diet containing 40 per cent 

samai was supplemented with enzyme or yeast. The ingredient and proximate 

~ fth ~ compos) on 0 e grower and layer experimental diets. shown in tables II, 12, 13 

and 14 respectively. The pu)Jets were fed grower diets upto the end of 20 weeks of 

I 



34 

~ I ~ 

~ 
Q 0 0 0 0 0 0 0 
'd' 0 g 0 ..0 c-i 0 N I + 

~ ~ ~ 

UJ -. 
::E -0:: 
UJ 

.., 
II) 

Q 0 0 Lt) Lt) 0 0 0 ~ 0 0 a\ c-i 0 I + ~ ~ ..0 c-i 
>- ~ CO') ~ ~ ~ 

Q. 
::< 
UJ 

~, 

0 0 0 0 0 0 0 Q ~- 0 ..0 0 c-i 0 N I + 
~ ~ ~ 

~ :c 

~ -C 
c:=(/} 
UJ!Z 
:::UJ 
0):: 
cr::UJ 
CQ....:I 
u.Q. 
o~ 
-(/} 

~cr:: 
zO 
0-
E=~ -< (/}C/) 

~c 
)::~ 
8:s 
~u 
~~ 
ffi< 
0:: 
(!) 
Z -
0\ 
UJ 
....:I 
a:l 

. Q 0 0 0 O. 0 0 0 
, 'd' 0 g 0 ..0 N 0 N + I 

~ ~ ~ 
I 

I~ 
I ~ 

~ Q 0 0 ,Lt) Lt) 0 0 0 
~ O. 0 \Ci, ~o\ N 0 c-i + I 

~. ~ CO') r ~ ~ ~ 

~ 
/' 

UJ . -~ 0 0 C! '0 
S 0 0 0 

'Q g 0 ..0 0 ~ 0 c-i + , 
~ ~ ~ ~ 

(/} -0 -- , , 
~ 

II) e 0 0 0 1 0 0 0 0 - .Q 
~ ~ ~ O· g 0 \Ci N 0 N I I 

_j WI ~ ~ ~ 

"'0 , ~ 
~ - 0 0 Lt) 0 0 U Q Lt) C! 0 0 0 a\ N 0 I I .., ~ 

~ CO') ..0 ~ ~ ~ ~ :s 
< 

Q 0 0 0 0 ~ 0 0 
Old' 0 g J ° ..0 ~ 0 c-i I I 

O. ~ ~ ~ 

-; . 

e 
0 0 Lt) 0 ~ Q Lt) 0 0 IIJ C'I') 0 0 \£) a\ c-i 0 N I I 

!! ~ C") ~ ~ ~ 

~ a:: 
'0 

0 0 0 0 0 0 Q g 0 \£) 0 c-i 0 c-i I I 

~ ~ ~ 

jl 

-- 0 
0 

:§ 
-0 

~ 
C» e -.:: 

~ 
C» 

~ 
.5 
-0 
31 
;::l 

If 
8 ..... 

~ 
.... 
~ 

15 
1) 

~ :;:s 

~ .... 
05 8 

..:x: ~ 

8" ~ 
~ ~ 
... .... 
~ 
:§ 
u -ci 
~ 15 

C) 

05 ~ ..:x: 
8 ~ ..... 

~ ... 
is ~ 

1: c 8 ~ ~ ~ C» ..... e ~ - ..0 ..!I: H 
"C 10 B ~ 0, 1 ~ ~ I;, C» ..... 0 

0:: .c ::J Os Lt) .:E c 3 c i5 ~ - ""C ""C C» 
~ 

8 
~ 

c c S 

~ 
C» 0;0 C» 

~ J::! E °0 ..!I: ::J C» 
0 e .c c: 10 10 C» 1-0 VI 

~ ~ :E rJ) 0 co c.::> u: UJ 

~ 
1!! 
Po 

] 
C» r.: s:: e C» 

15 
-0 .19 s:: 

lIS en 
s:: lIS 

e C» e 
.19 Jj s: ... 



, 

Q ~ 
~ ~ -

t-- Ll) 
00 ,.....c 

..... \£5 
(\I 

... 00 fI) 
Q (\I to e» C'I) c-i 

> 0'1 

('I') -q (\I 

N \£) 
N 

00 
Q 

N 
~ 

~ 
...... 
"d" 

...... \£) 
0'1 N 

- N 
~ Q 0 
~ -.:i 

tB ('I') ...... 
c-i \£) 

\ 0"1 N 

Ie» ('I') 

i Q N 
\(). C'I) 
0"1 

...... 
~-....... 

N ... .....-~ 
N /' 

~ UJ - 'O;f' 
to ,.....c 

e Q tri 
ta 0'1 

8 ...... 
"d" 

c-i \£) 
N 

(J) - -; "d" 0, , e N 
'ii ta 0 -.:i 
~ fI) ~ 0"1 

~- N 
N 

...... \£) 
N 

_...J' "'0 e» 
:> 

N ta - \0 
CJ Q ¢ 0 ... C'I) 0'1 

"d" \0 - -N \£) 
N 

:I 
< -

('I') 

Q ~ 
~ 

,.....c 
0"1 

('I') 
~ ...... 

c-i \£) 
N 

-; 
e ~ ta Q fI) 

C'I) c-i 
:s 0"1 

~ ...... qo 
...... \£) 
N 

ta c:: l/) "d" t--..... 
Q ('I') 

~ ..... 
...... \£) 

0"1 (\I 

- -
... 
c e» 

13 
:I "" Z Q) 

~ co 

c: 05) 
Q) -0 "" "" .D 

0. ~ 

E' Q) Q) 
"0 "0 

~ 
0 

2 2' 
u u 

8 C; ~ 
cr) 0 f8' ,.....c 

"d" 8 0"1 ...... Ll) 

~ 0 ~ ...... 

~ ~ ~ 
~ 0 00 - Ll) 

"d" ~ N ...... t--
cr) 0\ ~ 
N Ll) t---- t-- Ll) 
Ct') 0\' ~ 
0 ...... ~ ('I') 00 
Ct') 0\ .~ 

C; 8 0 
00 

Ct') 0 00 ...... Ll) 

\0 0 "d" - ('I') N 
cr) 0 00 ...... Ll) 

. 
"d" 8 t--...... qo 
et:) 

I • 

~ 0 
H 

t-- ~ N 
0 ('I') 
et:) ...... r--: ...... Ll) 

qo 0"1 8 N I.() 
Ct') 0\ 0\ 

Ll) 

1:) 

~ 
Q) 

~ 
Q) 

~ ~ c: 
Q) Q) 

"" 
0') 

Q) E 
~ 

..c: 
< Z 

t-- t--
t-- ('I') 

0 0 
" 

0 \0 
00 ('I') 

0 0 

t-- ~ 00 
0 0 

t-- t--
t-- ('I') 

0 0 

0 \() 
00 ('I') 

0 0 

t-- ~ 00 
:0 d 

t-- t--
t-- ('I') 

0 0 

0 \() 
00 ('I') 

0 0 

t-- t--
t-- ('I') 

d 0 

~ \() 
('I') 

0 0 

t-- ('I') 
00 ('I') 

0 0 

• Q) 
c: 

• '2 
Q) 0 
c: ~ 'en 
S ::E 

-

0"1 
('I') 
t--
.(\1 , 

~ 
t--
N 

~ 
' t--

N 

0"1 
('I') 
t--
N 

~ 
t--
N 

~ 
t--
N 

0"1 
('I') 
t--
N 

~ 
t--
N 

0"1 , 
('1')' 
t--
N 

~ 
t--
N 

~ 
t--
N 

-
~ 
B c 

• 
~ 

* 

3' -tJ 



~- 36 

-
~ , 

Q) . ... 
f-o 

- ,Z 
UJ 
~ -0:: 
UJ 
Q., 

::s ..... -::s -, u 
..... 0 0 LO <d' rot 0 ~ 
(I) 0 ~ ..0 ..0 r--: 00 ~ + 

, 
+ ~ ~ rot 

Q) 
:;;.. 

>( + 
UJ <:> -

~ -
~ 
UJ -Q 
0:: 
UJ 
~ 
0 ex: 

Q) 

~ -
0 0 LO ,~ rot 0 C? 

Q) 0 ~ ..0 \0 r--: 00 ~ + + 
, 

+ ~ I rl . , -
Q 

___ -
~ /' 

~ /' 

(!) 

u. 
0 

- 0 0 LO <d' rot 0 0 ~ Q e ~ 0 ~ ..0 ..0 r--. 00 N + 
, , 

~ ~ rot 

CJ) -~ -z 
0 
~ -CJ) 

0 
Q., 

:s 
0 u 
~ 
UJ -Q 
UJ 
c= 

-0 - ~ J 
~ " 0 ·0 ~ LO ~- 0 ~ Q 0 0 rot N I.() 00 ~ + I I 

..J ~ rot ('t') ~ rot rot , , 

Q 
0 0 0 <d' \0 0 0 
0 0 ..0 00 ui 00 N + 

, I 
N C'-t C\I rot rot rot 

> 

Q 
0 0 00 <d' 00 0 0 
0 0 0 ~ ~ 00 N + I I 

~ ('t') rot rot C'-t rot 

"0 
$ 
C 
QI 

E 
QI 

]: 
~ ~ 
:a + 

'j 
~ C 

QI .... 
E u u 
"C JJ ~ III 
QI QI 

~ 
,~ 

.5 

'i 
(!) 
z - -

::I 

~ 0 . 
~ 
~ 

0 0 \0 ('t') ..... 0 '0 
<:> ~ 0 ui 0 ~ 00 N + I I 

('t') rot ~ 
"0 
~ 
<.:) 

UJ 
..J 
CQ 

~ 0) 

, -_ 8 
~ rot 

..... -0) '0> e~ c 
~8 8 8 Q) c: Q) 1-1 - ItS rot r-t "'Q ~ 

Q) ._ r-t 

'" '" ]~ ~ 
Q) 10 .D B ~ 

(I') 

~ III ~ ~ 
C ..c -s 's .:E ~ . t: -;a ~ - c CI) ~ 

c: "'0 "'0 III ] c1-l III U 
'ji5 ..9:! c: E .- x E III III 

~ .~ 
..... 

.~ E e ·s ~ 
~ ~ la e .c 

ItS III CI) 

~ ._ '" III 
:E en co 0 C) fi: >0. UJ >-

... i 
~ if' 
1) 
15 I 
:p '-c 
< 
bl 

8 
~ r--

QI ... 1i 

~ ~ 
III 
III :a 
~ '0 

8 JJ .... 



M 

!-
Z 
W 
~ --0:: 
t.LJ 
0.. 

~ i a.. 
:: I 
..... 

I "'5 
u 

..... &5 II) , 
10 -:f 
~ 0\ 
;;>.. 

i I . 
00 ,...., ...-4 '<j'f \0 
0\ L!) C\.I ~ 1..'1 
r--- 0 o::f 0 0 ,...., \0 ...-4 

I 
r---f..qo r---
0\ ...-4 \0 
-:f ...-4 0 

rl 00 r---
00 M r---
0 d \0 

C\.I 

~ + 
t.LJ 0 --

(/) <d' 
!-
t.LJ -C 

~ -
§_ 

~ 

0:: 
t.rJ 
~ 
0 
0:: 

N c:: 00 
~ \0 

+ -:f 
0\ 

0 
<d' 

,...., ,...., 00 ...-4, 0\ 
\ 0\ \0 ...-4 C1 C\.I 

r' 0 -:f ...-4 0 ,...., \0 ?-
. / 

\D ..qo CV) 
\0 C\l r---- .._f '.-c d 

rl 00 r---
00 M r---
0 d \0 

C\.I 

. 
~ 
t.LJ 
:t 
!-
u.. 
0 

~ 
.~ 

0 ~ 
a <d' -:f 
to 0\ 

(/) -
N 00 r--- N ...-4 
0 L!) 0 L!) 00 
00 0 -:f d 0 ,...., \0 ,...., 

, 

0 0\ 00 
C'0 rl \0 
._f rl d , 

rl 00 r---
00 M r---
d d 1.0 

C\.I 

-::;: 
Q 
~ -

0 

~ 00 
;;, 0 

,...., 
~ M «:t.' 

..J ,0\ 

-.. 
\0 -0\ .,...., L!) di 
0\ -.:::I' -.:::I' 0 0 
r--- ._o .._f ...-4 0 ,...., \0 ,...., 

~ l!) r---
C\l \0 

.._f .-1 0 

C'f) r--- 0\ 
00 M \0 
d d 1.0 

C\.I 

Z 
0 -!-

\ -(/) 
0 

0\ 

0 
r---
-:f C"-I 0\ 

0 ,...., N 0 r---
0 L!) ,...., r--- \0 
00 0 -:f ,...., oi 
rl \0 

C\.I ..qo 0\ ,..... C\! \0 
-:f .-c 0 

..qo 1.0 rl 00 C'0 \0 0 0 \0 
C\.I 

0.. 
::;: 
0 
U 
..J 
< 

C'0 
0 

r---
-:f ~ 
0\ 

00 \0 ...-4 L!) 0 
0\ L!) L!) N r---
r' 0 .._f d d 
rl \0 ...-4 

..qo l!) C\.I 
C'0 rl r---
-:f rl d 

\0 L!) M 
00 C'0 L!) 

d d \0 
C\.I 

U -::;: 
LIJ :c 
U 

C"I 

C'0 
0 L!) 

-:f 
0\ 

..qo 0 ...-4 L!) 0 
0 r--- N L!) L!) 

00 0 o::f 0 0 
rl 1.0 rl 

...-4 0 0 
C\.I C\! r---
.._f rl 0 

r--- ..qo L!) 
00 M ~ d 0 C\.I 

~ 

t.rJ 
..J --C!J 
< 
!- ..... 

C 
~ 

..c 
VI ._ 

"'0 to 
aI 
S, 
c:: '"' Cl) - ~ 

to 
E 
C 

0 

C 
'(i) 

Q) 
u ..... to 0 '"' ~ '"' .D ..c 

0- <;: 
Q) ;a 

Q) Q) 

'"' "0 "0 Cl) & ]3 
2 2 -:5 0 

U U UJ Z f-

Cl) 

:0 VI 
::l 2 "0 0 VI E ..c c 

;:J 0. 
'''0 '0 VI 

0 'u d .c « 0.. 

-a • S Q) 

.5 ~ c 
* 0 ~ Q) 
c :2 • 'r;; ...... 

~ .1 
Q) 

.~ 



38 

C'I) I 
G) ... 

~ 
LIJ 
:E -0::: 
Ul 
Q.. 

.a -=-U .. 
II) 0 ~ 0 ....-4 ~ 00 \C) ~ + I + a:s ~ 
G) 
.~ 

=< + 
Ul C> .-

~ 

~ 
Ul -C 
0::: 
LIJ 
>-:s 
LIJ-

G) 
- I • 

-
0 ~ 0 ....-4 ('t) 00 \C) ~ + + I 

G) ~'c ~ .. 
-t! _-
C> ./ 
~ /' 

~ 
::c 
f-o 
u. 
0 

-a:s C> e ~ o· 
~ 0 ....-4 ~ 00 \C) C\l + , , 

co ~ 
C/) - --~ -Z 

0 

0 \ - , -\;-
" G) - . 

\0 ;> 0 0 0 \C) N 00 \C) ~ + 
, , 

G) C'I) ....-4 ('t) ....-4 N 
...J_,.--f-o 

f -C/) 

~ 
:E 
0 

C> 0 0 N 0 N 00 \C) N + I , 
C'II ~ ~ ....-4 ....-4 N . 

U 

~ 
LIJ -C 
Ul 

e 0 0 00 Li) ....-4 00 \C) ~ + , , 
('t') ....-4 ....-4 N 

0::: 
C!) . 
Z -
C'i 
~ 

0 ~ 0 'd' 0 0 00 \C) ~ + , I 

~ ~ 

LIJ 
...J 
CQ 

~ 
t:n ..:.:: - 8 

0) rl 
-0) ..:.:: § 1: e..:.:: 8 G) c 

C» .... ~8 - e ..:.:: ~ .- ....-4 ....-4 ....-4 

'tS .D .- B ~ ]~ ~ 1! ;, tel 

~ C» ..c .-
~ =' ·s c ·c ~ c i6 .- ~ - .~ ~ {3 "'0 C "'0 C» ] c .... 

.jij ~ c E .- >< 

~ 
C» C» =' - E .- 1ii 

. ..!::! 0 ..:.:: Q) 

~ ~ E e e ..c a:i c tel co co C» II) ..c: ~ 
C» 

:E a: .- '"' Cf) 0 c:a C) Cf) >0. UJ >-



39 

C'I) 
Q) ... 

~ 
(JJ 
:;: -0:: 
(JJ 
0. 

.a -= -u 

..... 0 CI.I 
to ~ Q) 
~ 

~ 0\ ~ ~ r--. 
\0 L{') 

r' M l!) ~ M 
_ _ 0\ 0 0 r--. C\l 00 

~ M 0 
0 00 r--. 
00 ('I') 

~ 0 0 

X + 
(JJ 0 

~ 
./ 

~ 
(JJ -Q 
0:: 
(JJ 

>-:s 

Q) 

-~ 
~ 

Q) l!) 

+ 0\ 

0 
~ 

. 
r--. 0\ C\l 8 0\ 
0\ r--. 00 ('I') 

r' ('I') l!) \0 .~ 
_ 

L{') 
. _ 
~ 

// 
/ 

8 0 C\l 
('I') 00 

l!)- M 0 
~. 00 r--. ('I') 

~' 0 0 

(JJ 

x-
i--
u.. 
0 

~ - 00 10 0 e 
_ 

~ ~ 10 0\ (/) 

\0 t:-- ~ 0\ ~ 0\ ": ('I') 

r' ('I') l!) ~ ~ 
_ _ 00 C\l 

_ 
C\l ('I') oq. 
l!) M 0 

~ 00 r--. 
('I') f(S 

0 0 C\l -:;: 
Q 
~ -z 

-0 - , 
Q) "-
:> 0 

C\l 
Q) 

_ 
....J C'I) ~ 

./ 0\ f 

.. 
, 

_I. , 
-00 .~ \0 ~ ~ 0\ 0\ 00 
r' M l!) ~ r' 
_ _ ~ 0\ 00 

_ 
r--. 

l!) M 0 
r--. r--. r--. 
00 ('I') C\l 
0 0 ~ 

0 
i= -(/) 

\ ~ 
:;: 

0 ~ 
C"oI l!) 

0\ 

~ 00 L{') C\l 
0 0\ r--. ('I') 

00 M .l!) ~ l!) 
_ _ rl 0\ 00 

C\l C\l r--. 
l!) M 0 

~ \0 00 ('I') 

_ 
0 0 ~ 

0 
(J 

~ 

C5 -
0 ~ .... 

~ 
~ ~ 

L{') -0:-1 
0 L{') \0 

r' ('I') loci ~ ~ 
_ _ rl 0 ('I') 

00 C\l r--. 
~ M 0 

0\ ~ 0\ 
00 

~ 0 0 
:;: 
(JJ 

:t 
(J 

~ 

[' 
L{') 

0 l!) 
0\ 

~ ~ 0\ r--. ~ 
_ 

00 
00 ('I') ~ ~ ~ 
_ _ ('I') ~ 0\ r--. ~ r--. 

~ ('I') 0 
~ g § 0 0 

C\l .... 
(JJ 
~ cg 

~ 
_. 

..... .c 
C 
Q) 

VI co 
:s 
= ,.... 
Z Q) 

=fa e 
g 

c 
ti Qi Q) .... 
~ e ,.... 

.D .c 
0.. >< (C VI 

Q) co Q) ,.... Q) 

"0 Q) "0 

~ 
] 

8 -:6 8 ~ IJJ 

Q) 

:g VI 

2 0 0 VI e .c .5 :::I 0. 
"C ·0 VI 

0 

~ a .c 
0.. 

• ~ Q) 

c 
~ • ·s 

Q) 0 
c ~ -• .~ 

~ ....J ::E 
• 



J_,-,'1\.i 03 

age. The feed intake and weight . the above period were recorded to. reckon the 

feed effidency. 

These pullets were fed layer diets, from 21st week of age to the end of 40th 

""eek . 'As weak birds noticed in few groups, the total number of bir_9Mn each grollP 
, 

was reduced to 9 equally. Standarc.! management practices were followed throughout 
\ 

the experimental period. The criteria stJdied,were (i) age at first egg, (ii) age at 50 p~r 
'~- . 

cent production, (iii) egg producti0!l/(nen-day), (iv) feed ~nsumptiQn and feed 

efficienCY and (v) egg quality. 

Feed consumption, egg production, egg qualitY and feed efficiency were 

" 
--\ 

recorded at each interval of 28 "days peri~d. 

- Egg Qualities 

. 
For egg quality studies, 2 eggs at random from each group on the last day of 

each period was taken. The following egg qualities were studied. 

Egg weight: Each egg was weighed in a rilonopan balance to the nearest 0.1 

g and recorded. 

I 
Shape 'index : The length and width of the egg were measured upto one-' , , 

tenth of a mm with vernier--calipers. The length was measured as the distance 

between the poles, and the width' as the distance at the maximum' circumference of 

egg. The shape index was calrulated by the formula given below. 



Greatest width 
Shape index = x 100 

Greatest length 

Albumin index: The eggs were broken on a clean glass plate. The albumin 

height waS measured with the Ames tripod micrometer. The long and short axis of the 
• 

apparent thick white were'measured with vernier calipers and they were averaged to 

41 

get a mean width measurement. The albumin index was calculated by dividing the • 

albumin height by the mean width of th.;th~hite. 

Yolk index : The mean width and the maximum height of yolk were 

measured by vernier calipers and Ames tripop micrometer ~espectively and the index 
" -\ 

was calculated as follows: 

Maximum height 
Yolk index = 

Maximum width . 
\ 

Yolk colour : The colour of the yolk was visually compared to the serially 

dilution of potassium dichromate solution as per the procedure of Bomstein and 

Bartov (1965). 

Haugh unit : Haugh unit was calculated taking into account of weight and 

height of albumin of egg using USDA Egg Quality Slide Rule. 

Shell thickness: Measureptents were taken at three points, namely 

equatorial region, narrow and broad ends. The average of these three measurements 

was taken as mean shell thickness. Screw gauge was used and measured to the 

nearest 0.01 mm. 



, 

- Carcass studies 

At the end of 40 weeks age, 6 birds from each treatment were slaughtered to 

study the dressing percentage, giblet C)n.d liver ~eight. 

\ 

- pH' and Bacterial count 

\ ~ I 

The effect of yeaSt on pH and intestinal inicrobialload, was studied in 6 birds 
/~ 

fed diet contain i"j, 0, 40 per cent samai--'and 40 per cent samai + yeast. 

The pH of the intestine was found out at six differ~nt area viz proventriculus, 

gizzard, duodenum, jejunum, ileum and caecum in each bird. " -'\. . - \ 

The total bacterial count, presumptive colifonn and E. coli were done as viable 

count:as per the method suggested by Collins and Lyne (1985). 

A known quantity (5-10 g) of the intestinal content was dissolved in 90 .ml of 

saline, which was again serially diluted upto 10.7 (for tota] count) and 10-6 (for 

presumptive colifonn and E. coli). One m] of each dilution was pipetled out into the 

centre of a petridish to which 15 ml of melt trypticase soya agar (for total bacterial 

count) or Mac Conkey agar (for Presumptive colifonn) was added, mixed gently and 

maintained at 45OC. After setting the media the dishes were incubated at 37°C for 24 ',,

ho~. Colonies were counted-with the help of a simple colony counter. The viable 

count per g DM was calculated by multiplying the ~verage number of colonies per 

plate by the redprocaJ of the dilution. 
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Confirmatory E. coli counts were obtained by subjecting the coliform bacteria 
- I -

to ind_ole, methyl red, Voges Proskaner and citrates utilisation tests (Carter and Cole 

1990). 

3.3 STATISTICAL ANALYSIS 

The data collected on various parameters were statistically analysed as per the 
\ ., 

methocbof Snedecor and CochraIl: (1967) an9~Duncan (1965) however, the data on 
/' 

/' 
~laughter parameter and hen-day egg production were transformed to a&ine angle 

... 

and subjected to the analysis: 

\ 

3.4 FEED COST EFFECTIVENESS -t 

f 

The relative economy of raising broilers upto 8 weeks and layers between 20 

to 40 weeks of age without and with samai at varying levels and supplementation of 
\ 

enzyme or yeast culture was calculated based on the actual feed cost, live weight, 

livability and prevailing market rate of broilers and 80 paise per egg. The values are 

expressed in percentage, assuming that of control as zero per cent. 
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RESULTS AND DISCUSSION 
( 



4. RESULTS AND DISCUSSION , 

j • 

The results of various chemical analysis and biological experiments carried out 

to study the nutritional value of samai for poultry are presented and their significance 
, 

discussed, in this ~hapter. 

4.1 CHEMICAL ANALYSIS 

a) Proximate principles: / 
/~ 

. 
The proximate composition of ten unknown variety of samai samples collected 

" . 
from different localities in Tamilnadu are reported in table 15 in comparison with that , .~ 

,,_ I 

of maize. The samai grains contairie-d (as per cent dry matter) crude protein - 9.69, 

ether extract - 5.45, crude fibre - 5.54, total ash - 5.83 and nitrogen-free extract -

73.49. The variation in composition of these ten samples in general is very minimal. 
\ 

The mean crude protein, ether extract and nitrogen free extract ~ound to 

be agreeable with the values of earlier workers (Patwardhan and Ranganathan, 1982; 

Aiyear, 1980; Gopalan et ai., 1982; Kathaperumal, 1985), while the value of crude 

fibre agreed with that of Aiyear (1980). Similarly the total ash content was agreeable 
~-<>b ~ 

~ith.{Patwardhan and Ranganathan (1962) and Kathaperumal (1985) but differed 

with that of other workers. 

While comparing the 'composition of samai with that of various other millets 

(Table-1), the crude protein value of samai was found to be lower whereas other 

nutrients in general were higher; however, the crude fibre content of kodo and foxtail 

alone was higher. 

44 
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The data suggest that samai grains seem to be a potential feecl.f9r poultry 
! 

_ being comparable in crude protein, higher in ether extract, crude fibre and total ash 

but 'lower in nitrogen-free extract when compared to maize. 

;-

'b) Fibre fractions: 

The fibre fractions of raw, autpclaved sal1Jai and maize are pr:esented in table 
I /~ , 

16. The NDF (34.23 vs 27.62%) andADEH.--r.09 vs 3.93%) of raw samai were higher . ,; '" . 
. / 

than th_e reference cereal maize. The increased NDF and ADF value:in samai ~ due 

to higher amount of lignin and cellulose and not to the hemicellulose. Contradictory 

to this present study, Kathaperumal (1985) reported" lower NDr (15.02%) and AbF 
" ~ 

(8.09%) for samai. - " , 

The process of autocIaving did not influence the different fibre fractions. 

However, in general, heating of maize cobs (Umuna et aI., 1985) rice bran (Rathee 

and Lohan, 1986) or deoiled rice bran (Purushothaman et aI., 1990) had reduced the 

NDF and ADF contents. 

c) Available carbohydrate and metabolisable energy: 

The available carbohydrate content in tenns of glucose and starch and 

metabolisable energy calculated for various samai samples are presented in table '17. 

-
The mean value for glucose was 2.57% with a very little variation among 

samples whereas the value of starch was 51.14% with a wider range from 44.88 to 

60.51 % . Available carbohydrate with mean value of 53.81% showed the same trend 

as that of-starch. 



~- . 

TABLE 16. PERCENT/ABRE FRACTIONS OF SJ\MAI 
(RAW AND AUTOCLA VED) AND MAIZE (ON DM BASIS) 

Fibre fractions, 
' % of various fraction-

Raw samai Autoclaved samai Maize 

NDF - 34.23 33.33 27.62 f 

ADF 11.09 10.26 3.93 

. 
Cell contents 65.77 66.67 72.38 

Hemicellulose 23.14 23.06 23.69 

Cellulose 5.61 4.98 3.37 

Ugnin 5.73 5.57 0.74 
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'TABLE 17. PERCENT AVAlLABtE CARBOHYDRATE AND CALCULATED 
METABOLISABLE~ ENERGY OF SAMAI (ON OM BASIS) 

\ 

M.E
L 

Source Glucose l Starchl Available I 

Carbohydrate (Kcal/Kg ) ---Kovilpatti 3.28 
,./ 

./46.62 49.90 3015 
-

Dharmapuri 2.54 60.51 63.05 3544 

Theni 2.41 56.72 59.13 3321 
, 

Papanasam 2.12 47:30 49.42 
, 

2875 , _. \ 

- .. 
47.i3 Trichy 2.23 49.36 2916 

-Lee Bazaan I 2.48 55.35 58.83 3280 

Krishnagiri 2.99 47.88 50.87 3008 

Kolli Hills 2.37 44.88 47.25 2874 

Madurqi 3.06 50.09 53.15 3041 

Paiyur 2.22 54.90 57.12 ·3346 
(Test Sample) 

Mean ± S.E. 2.57 ± 01 51.14 ± 1.59 53.81 ± 1.60 3122 ± 007 

I Maize 2.18 62.98 65.16 3381 

1. Oegg (1956) 
2. Carpenter 'and Oegg (1956) 
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The values of glucose observed here were higher but starch lower, when 
- - I' , 

- compared to the values of the most of the millets (Table-3) including samai (Geervani 
~ , 

and Eggtim, 1989). The variation could be attributed either to the difference in the 

strain/variety or degree of maturity/process of removal of the hull. -
The glucose-content of samai was more or'less similar (2.57 vs 2.18%) but the 

\ 

value of starch was less~r (51.14 vs 62.98%) when compared to maize. 

~-

The _mean metabolisable energy'hl samai calculated in the study was 3122 

kcal/kg which was comparable with that of maize 3309 kcal/kg (lSI -1980). 

d) Mineral profile_: . 

, 
The mineral composition of samai analysed in this study is presented in table 

18 and the same is compared with the published value of maize. 
\ 

The levelsof calcium and phosphorus ~20 and 460 mg/l00g respectively. 

The value of calcium was similar but phosphorus was higher as compared to reported 

value (Table-5) of Gopalan et al. (1982) and Kathaperumal (1985). Among the few 

trace elements estimated viz iron, copper, zinc, manganese and cobalt, the value of 

iron only was in agreement with that of the above workers. 

e) Tannic acid: _ 

The tannin content of whole-samai grain was 0.17% which Significantly differed 

from that (0.36%) of Geervani and Eggum (1989). However, this value was 

comparable more or less With the value of foxtail (0.20%) and prosomillet (0.21 %) but 
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TABLE 18. M.NERAL .PROALE (mgl100g) 
_/ . 

OF SAMAr ANQ/MAIZI; (ON DM BASIS) 

Minerals Samai Maize • 

Calcium " 20.0 33.7 
" 

Phosphorus 460.0 303.0 
f 

Copper 1.60 0.34 

Zinc 0.65 0.35 

Iron 4.09 . 1.91 

Manganese 2.90 1.91 

Cobalt 0.03 0.002 

• U .. I ....... nf NQr f1QSU1\ 



found to be markedly lower than that of kodo millet (0.87%). The level of t~nnic acid 
- I - . 

in samai was well below the level of tolerance (0.3 - 0.5%) as reported by Jansman 

et al. (1989). 

4.2 BIOLOGICAL TRIAL 

4.2.1 MetabolisabJe energy of samai: 

The estimated ME value o~ whole ~d~grOund s~mai is pr~ented in table J 9. 
/" - . . 

The ME values of whole and ground grains were 2071 and 2882 KcaVkg respectively. 
, 

The lesser ME value of whole grain might be due to high indigestible fibrous husk as 

this was appreCiated by the appearance of. whole grains ill the droppings. 
\ 

-\ 

The ME value of ground samai grain (2882 kcaVkg) was highly comparable 
f 

with that of similar millets - foxtail - 2950 KcaVkg (Reddy, 1992) proso millet - 2892. 

}\caVkg (NRC 1984) and kodo millet - 2842 KcaVkg (Baghel and Nekte 1989) but 

lesser than that of maize'by 23%. The ME estimated of samai was found to be lesser 

than the calculated ME by 240 KcaVkg which could probably be due to poor 

digestibility and/~r utility of nutrients in the system. The poor ratio of ME/GE (0.64) 

of samai . suggests the higher proportion of non-starch polysaccharide in the 

endosperm as reported by Choct and Annison (1990) in various grains. 

4.2.2 Feeding value of samai: --
4.2.2.1 Effect of feeding samai on broiler performances: 

The effects of feeding raw samai grains at 0, 10, 20, 30 or 40% lev;:![of diets 

on broiler performance measured in terms of weight gain, feed consumption and feed 

efficiency are shown in table 20. 
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, 

• 
•• 

TABLE 19. METABOLISABLE ENERGY (Kcal/Kg) OF WHOLE AND 
, GROUND SAMAI (ON DM BASIS) 

. - . 

Method I 

-

Estimates apparent 
Metabolisable energy 

." 

f 

Mean ± S.E. 

Calculated M.E. 

Gross energy 

MEJGE 

Sibbald (1976) 

NRC (1984) 

• 
- -

Whole grain,-'- Ground grain 
~ 

. 2632~~ 2908 
. 

2642 3209 
.. 

2131 2712 

1682 2932 

-_ 1887 -\ 2909 

2003 2409 

1887 2833 

1946 3143 

2071 
. 

2882 

±125 ± 82 

3122 
±7 

4494 

0.64 

Maize 

, 

33-50·· 
-

3380 

4785 

0.79 

, 

I 
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a) Weight gain: 

, The mean weight gain of chicks fed die¥<>ntaining 0,10,20,30 and 40% raw 

samai wf!1R.1184.0, 1204.8, 1209.8, 1110.8 and 985.8 g respectively. The chicks 

--receiving 40% samai in the diet showed significantly (P < 0.05)' poor .growth 

among the treatments. 

I 

Such a growth depression _in sta~_chitks was reported by Sinha et at. (1980) 
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/ , 

when sorghum (52.2%) was included in the rations replacing maize. Mohamedian et . 
- I 

at. (1986) also reported such depressed growth when 'bajra replaced maize totalty. 

Contradictory to th~ present obs~rvation, 100 per cent replacement of maize 
" ~. I 

with bajra (Rajini et at., 1986; Reddy et at., 1987; Thakur and Prasad, 1990) resulted 
f 

in highest body weight. 

The poor rate of growth noticed in this' study might be due to lower feed 

consumption which in tum could be attributed to poor palatability. at 40% level of 

samai. However, the weight gain among the other four treatments,though did not 

differ significantl}!J showed numerical difference marginalty. Further, it was also 

observed that the weight gain during the first 4 weeks of the experimental period 

showed no significant difference among the treatments. 

b) Feed cons;.;q,tion : 

The cumulative feed consumption among birds in various treatments upto 8 

weeks of age revealed, a significant (P< 0.05) difference between the control, 10% 

and 20% samai diet and diet containing 40% samai. There was a progressive 



increased consumptiQn of feed upto 20% level of samai but a marked reduction was 
, -

seen in diet containing 30 and 40% samai. The reduced feed consumption in 40% 

samai diet was appreciated from 1st week onwards. Probably the poor feed 

,consumption might have been due to higher proportion of non-starch 
_.-

\ 

polysaccharides. Similar observation of lower feed intake was observed when bajra . 
replaced maize (Sinha et-aL, 1980; Mohamedian et aL, 1986; Reddy, 1991). Contrary 

\ 

, . ' 

to this observation, higher feed ~nsump/as noticed when bajra (Reddy et al., 

1987; Thanabalan, 1992) or foxtail millef(Reddy, 1992) replaced maize. Comparable 
-

feed consumption was recorded when finger millet (Yeong and Syed Ali 1976, Rajini 

et aL, 1986), foxtail millet (Baghel and Nekte, 1982)· bajr~ (Rajini et aI., 1986, Smith 

et a1., 1989) or Kodo millet (~poor et al.,~~ 987) replaced maize. 

----
c) 

I • 
Feed effiCiency: 

\ The least feed consumption naturally resulted in poor weight gain but did not 

adversely affect the feed utilisation. The feed efficiency, at different weeks per se was 
• f 

not affected due to change in the level of samai of the diet. Similar comparable feed 

efficiency was reported on inclusion of various millets (Qureshi, 1967; Yeong and 

Syed Ali, 1976; Abate and Gomez, 1984; Rajini et aI., 1986; Kapoor et a1., 1987, 

Reddy et aL, 1987; Douglas et aL, 1990; Reddy, 1992). On the contrary poor feed 

efficiency was observed by inclusion of finger millet (BaghS and Nekte 1982) or bajra 

(Mohamedian et aL, 1986; Thanabalan, 1992) or sorghum (Paik et al., 1989) in 

broiler ration' replacing maize. However, better feed efficiency was noticed by earlier 

workers when bajra was incorporated (Singh and Barsaul, 1976 and Sinha et aL, 

1980). 
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, 
d) Haematology: 

The PCV, ~RBC and ESR values of birds fed diets containing different levels 
) 

of samai are presented in table 21. These values did not show any variation between 
(' , 

control and other treabnent groups. This is in agreement with the findin~of Rao 

(1991) and Reddy (1992) while feeding the broilers with foxtail millet. But Ganapathy 

and Chitre (1961) observed a reduction in mean haemoglobin value in rats fed diet 
I 

containing ,foxtail millet. The present observ,_ons .... indicate that the samai grains 
/' 

probably have_ no deleterious substances iliat Clffect the blood picture. 

e) Carcass studies: 

" . _ 

The weight of carcass, liver and trimmable fat as percent body weight is given ... 
in table 22. 

Inclusion of samai at 40% level in the diet r~ulted in increased dressing 

percentage whereas na'variation was noticed in respect of liver and trimmable fat. 

Similar results were recorded on feeding foxtail millet to broilers by Rao (1991) and 

Reddy (1992). 

The data of this experiment suggest that the samai grains could be 

incorporated upto 30% in the broiler diets, without affecting the weight gain and feed 

efficiency . 
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4.2.2.2 Effect of feeding samai 

supplementation (enzyme or yeast culture) on broiler 

performance: 

The \data on body weight gain, feed consumption and feed efficiency, 

digestibility and balance of nutrients of different di'etary treabnents are presented in 
\ 

table"23, 24 and 25 resp~ctively. 

a) Weight gain: 

The mean body weight gain (998 g) of chicks fed diet containing 40% samai 
" , 

significantly differed (P <,O.OS) from that of th~ birds fed diet haVing 30% samai and - '. --

control. However, no ~significant difference was observed in weight gain between the 
f 

chicks fed diet containing 30% samai and control. The trend of the weight gain 

obs,erved in this experiment is more or less similar to the finding of the earlier one. 

Inclusion of autoclaved samai at 30% level did not improve the weight over 

that of either 30% raw samai or control diet. Similar observation of comparable 

growth was observed when autoclaved barley (Herstad and McNab, 1975), rice bran 

(Majun and Payne, 1977) or deoiled rice bran (Purushothaman et at, 1990) was 

included in broiler diets. On the contrary, Kratzer et al. (1974) noticed improved 

weight gain on autoclaved rice bran whereas Ward et aL (1987) found depressed 

growth on rye diets., 

Addition of commercial multi enzyme to all the three diets manifested a better 

growth rate as compared to the respective unsupplemented groups. This significant 

improvement (P < 0.05) in growth rate was appredated from 4 weeks onwards, in 
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TABLE 23. EFFECT OF FEEDING AUTOCLAVED SAMAI, 
SUPPLEMENTATION OF ENZYMES OR YEAST CULTURE IN SA MAl DIET 

ON WEIGHT GAIN, FEED CONSUMPTION AND FEED EFFICIENCY,IN 
BROILERS AT 0-8 WEEKS OF AGE . 

~ , , _ Feed 
Weight gain..-----Diets (g),// consumption Feed efficiency 

(g) 

Control 1369.8bc ± 58.8 . 3261ab ± 117 2.41bc ± 0.11 

30% raw samai ,1341.0bc ± 67.6 3026bc ± 88 2.33cd ± 0.13 

40% raw samai ~ 

" 
998.1 d ± 64'~8 2667d ± 77 2.72a ± 0.12 
- - -

30% autoclaved samai 1327.9C ± 47.7 2921bcd ± 47 2.2OCde ± 0.05 
-

40% autoclaved samai 1119.1d ± SO.l 2998bc ± 66 2.6~b ± 0.10 

Control + enzyme 1S74.1a ± 37.9 3194ab ± 109 2.03de ± 0.04 
\ 

1479.2ab .~ 48.5 300Sbc ± 34 30% samai + enzyme 2.02e ± 0.07 

40% samai + enzyme 1261.OCd ± 49.5 3041bc ± 18 2.42abc ± 0.06 

Control + Yeast culture 1625.oa ± 28.6 3417a ± 101 2.1orle ± 0.03 

30% samai + Yeast cUlture 1388.6bc ± 64.9 3058bc ± 85 2.2ZCde ± 0.07 

40% samai + Yeast culture 1279.8c ± 55.5 2864cd ± 75 2.07de ± 0.06 

Each valu1 of body weight gain was a mean of 21 observations. 

Each value of feed consumption and feed efficiency Is a mean of 3 observations. 

I -. Mean values with atleast one common superscript in a column are not significant (P < 0.05). 



" all groups. Enzyme supplementation in 30 per cent samai diet improved weight'gain 

and the same was comparable with that of control diet having enzyme. E~e in 

diet having 40% samai resulted in weight gain comparable statistically to that of the 

control, however, the growth depression noticed between control and 40% raw samai 

dietary groups (371 g) was not completely alleviated by the addition of enzymes. 

The improved performance of chicks fed basal as well as experimented diets as 
I ~ 

61 

the result of enzyme supplementation is in agfe~ment with the finding of various < 

~ ~ 
workers (Parkany Gyarfos, 1975; Gohl,/1978; Suga et al., 1978; Hesselman and 

Aman 1986; Broz, 1987; Petterson and Aman, 1988). 

Supplementation of y~. culture sign~ficantly (P < 0:(5) improved the weight 

gain of chid9fed thEl control and 40% samai diets, whereas only marginal increase in 

30% samai diet, over that of respective unsupplemented group was n~ticed. Addition 

of yeast culture to the diet containing 40% sarnai resulted in improved weight gain 

over that of the unsuppJemented one; slich improved perfonnance was comparable 

to that of control. 

1 
, fll1 

However contradictory to this, Velas~ (199" and Vogt and Mathews (1991) 
A 

observed no favourable effect on weight gain in broilers. While Rizvanov and Dragnev 

(1987) in Swine and Glade and Sist (1990) in horse recorded better weight gain as 

a result of yeast culture. - I 



62 

b) Feed consumption: 

Inclusion of 40% samai in the diet resulted in reduction of feed consumption 

by 11.9 and 18% as compared to ili:e diets having 30% samai and control diet. This 

observation concurs with the preVious experiment. 

The process of1autoclaving improved the feed consumption by 12.4% in 40% 
I 

samai fed chicks, but not in 30% level of samai-diet when compared to respective raw 
. ~ 

samai di~. Similar to this, Majun {nd Payne (1977) observed improved feed 

consumption due to autoclaving of rice bran. On the contrary, Deolankar et al. (1979) 

and Ward and Marquardt (1987) recorded a decreased feed consumption due to-
I 

autoclaving of rice bran or rye-respective~. 

Enzyme supplementation in the control and diet having 30% samai did not 

\influence the fe~d consumption in comparison with respective unsupplemented 

groups. Similar comparable feed consumption was reported by Broz and Frigg 
~4 ' 

(1986b, 1990),Broz (1987, 1993). Enzyme in diet containing 40% samai improved 
:1_ 

feed consumption by 14% over the respective unsupplemented group. ~imilar 

observation of increased feed consumption was reported due to addition of various 

enzymes in different cereals based diets (Broz and Frigg 1986a; Madaesi et aI., 1988; 

Rotter et aI., 1989; Jeroch et aI., 1990; Petterson et aI., 1991; Richter et aI., 1990 an~; 

'Wetscherek et aI., 1991). -

The addition of yeast culture had no influence on feed consumption in all the 

three diets. As in the present study, Velasco et at. (1989) and Vogt and Mathews 

(1991) also observed no inaease in feed consumption. However, it helped the diet 



containing 40% samai to improve the feed intake to that of the diet contair:ting 30% 
I 

samai but not to the level of the control. Similar to this Peppler (1982) claimed 

improved feed consumption as the result of better palatability due to flavour of the 

yeast culture. 

On analysis of data, it is inferred that aut~aving as well as supplementation 
, 
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of enzymes or yeast resulted in an increased feed consumption only at higher level • 

(40%) of samai diets. Among the- three ttea~, enzymes improved the intake to 
,/ 

the maximum (14%). 

c) Feed efficiency: 

The feed efficiency in chicks fed 30% samai diet was comparable as that of 
f 

control, whereas that of the birds fed 40% samai diet was poor. In contrary to this 

e~periment, comparable feed efficiency was recorded in the previous experiment even 

upto 40% level of samai incorporation in the broiler diet. 

Autodaving of samai had no beneficial effect at 30% level as observed on 

inclusion of autodaved deoiled rice bran (Purushothaman et aI., 1990). Whereas 

inclusion of autodaved samai at 40% had improved feed efficiency, which concurred 

the finding of Kratzer et al. (1974) and Kratzer and Payne (1977), on the use of I 

autodaved rice bran. 

The efficiency of feed utilization was improved by enzyme supplementation in 

all the three diets over unsupplemented diets from the second week onwards. 

Addition of enzyme in 30 per cent samai diet had better feed efficiency, than the 

control but comparable to that of control with enzyme. But 40% samai plus enzyme 



did not show any significant improvement over the unsupplemented diet ~ut resulted 

in marginal improvement which is comparable with that of control. Better feed 

efficiency by enzyme addition (unienzyme or multienzyme) was reported in literature 

. by various workers with differen! diets (Broz and Frigg, 1986b; Broz, 1987, 1993; 

Rotter et aI., 1989; Petterson et aI., 1991; Bhatt et aI., 1991; Friesen et aI., 1992) 
.. - . 

\ . 
Supplementation of yeast to the 'diet paving 40% samai resulted in significant 

improvement in feed efficiency as cO~~to unsupplemented 40% samai and 
. / 

control diets. As above yeast in swine (Rigvanov and Dragnev, 1987) and equine 

ration (Glade and Sist, 1990) resulted in improved fee~ efficiency. 

-\ 
The data on 'feed effidency suggest that autoclaving failed to exert any 

beneficial effect; - whereas enzyme of yeast showed a significant (P < 0.05) 

improvement in most of the diets. 

d) Nutrient digestibility : 

The digestion coefficients of various nutrients, ME values and balance of 

nutrients in various experimental diets (ire presented in table~4 and 25 respectively. 
'-

The value of digestion coefficient of various nutrients ranged from DM: 58.86 - 72.38; 

64 

OM: 59.05 - 71.39; EE : 74.58 - 78.78 and CF: 23.68 - 25.42%. The ME value of the 1 

experimental diets ranged from 26% to 2828 KcaVkg. --
On comparison of the digestion coefficient of nutrients, no significant difference 

was observed among the experimental diets irrespective of the levels of samai or 

processing or supplementation. 
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EXPERIMENT - 2 

TABLE 24. EFFECT OF FEEDING AUTOCLAVED SAMAI, 
SUPPLEMENTATION OF ENZYMES OR YEAST CULTURE IN SA MAl DIET 

ON METABOLISABLE ENERGY (Kcal/Kg) AND DIGESTION 
COEFFICIENT OF NUTRIENTS 

- Digestion Coefficient 
Diet/Criteria ME 

I DM OM EE CF 
, 

I 

Control 2753 ----/64.15 64.20 78.77 25.00 
± 7·/ ± 2.39 ± 2.24 ± 2.15 ± 0.93 

30% raw samai 2734 72.38 71.39 78.78 24.17 
±3 ± 2.78 ± 2.60 ± 3.74 ± 0.74 

40% raw samai 2739 64.95 64.77 78.40 23.68 
" ± 20 J;±: 2.08 ± 1.99 ± 1.86 ± 0.70 

"' -
30% autoclaved samai 2696 60.16 61.49 78.77 24.27 

.,- ± 121 ± 3.80 ± 3.08 ± 2.43 ± 0.28 f 

40% autoclaved samai 2728 58.86 59.05 78.53 24.38 
± 14 ± 2.16 ± 1.45 ± 2.03 ± 0.17 

Control + enzyme 2809- 70.13 ' 69.13 77.47 25.79 
± 10 ~ 1.41 ± 2.17 ± 2.75- ± 0.17 

30% samai + enzyme 2783 67.17 66.17 77.38 24.89 
± 29 ± 1.60 ± 2.25 ± 1.32 ± 0.85 

40% samai + enzyme 2785 65.20 65.12 77.29 24.89 
± 36 ± 2.88 ± 2.73 ± 1.32 ± 0.85 

40% samai + enzyme 2785 65.20 65.12 77.29 25.42 
-- ± 36 ± 2.88 ± 2.73 ± 3.73 ± 0.65 '-

Control + Yeast culture 2852 70.52 69.97 74.58 24.54 I 

± 52 ± 2.99 ± 2.89 ± 1.05 ± 0.59 

30% samai + Yeast culture - 2789 69.65 69.41 77.29 24.84 
± 29 ± 3.88 ± 3.82 ± 1.97 ± 0.97 

40% samai + Yeast culture 2828 67.19 65.62 75.62 24.87 
± 26 ± 2.23 ± 2.31 ± 2.83 ± 0.84 

Mean Values In a column are not significant at P < 0.05 



Similar observation of comparable digestion coefficient of nutrients between 
I • 

autoclaved and raw deoiled rice bran was reported by Purushothaman et al. (1990). 

Nevertheless, Herstad and Mc Nab (1975) found decreased nutrient digestibility when 

barley was autoclaved. WhereasJ:lamecki et al. (1984) noticed an increase in starch 

and protein digestibility and Kratzer and Pa~e (1977) in ME due to autoclaving of 
\. .. - . 

deoiled rice bran .. 

,/ 

.'~- " 

Similar to this experiment; J,oC):1 ~ al. (1990) reported no. effect on the 

digestibility of nutrients when wheat bas~d d!~ was supplemented with enzymes. 

Contrary to this, other workers noticed improved nutri~nt digestibility and ME valu~ 

(Broz, 1987, 1993;, Marek et aI., 1989;J~otter et aJ., 1989; Broz and Frigg, 1990; 
", . 

Friesen et.al 1990, Rotter et aI., 1990) . 
./ 

Addition of yeast culture to poultry diets improved the ME and nitrogen 

\ utilisation (Wenk, 1990). Such a trend in horse and swine was (Glade, 1990; Pagan, 

1990; Wenk, 1990) observed in CF digestibility. The increased digestibility ~uld be 

attributed to the stimulation of cellulolytic bacteria in the caecum and colon (Godbre, 

1983). 

The balance study showed no influence in respect of nitrogen due to either 

autocaMng or~ supplementation of enzyme or yeast culture. In contrary to the present' 

result, increased ~itrogen balance was reported (Marek et aJ., 1989 and Broz, 1993) 

due to enzymes. 

Autoclaving increased the retention of phosphorus but not the caldum, 

whereas enzymes resulted in better retention of both. 
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EXPERIMENT - 2 

TABLE 25. EFFECf OF FEEDING AUTOCLAVED SAMAI, 
SUPPLEMENTATION OF ENZYME OR YEAST CULTURE IN SAMAI DIET 

ON BALANCE OF NUTRIENT (g/birdlday) 
\ ~ 

.\ 

r , 
Balance of nutrient 

Diet 
Nitrogen Calcium Phosphorus 

Control 1.569 ± 0.102 0.287ab ± 0.006 0.278a ± 0.006 
, \ 

0.285ab ± 0.015 ± 0.004 30% raw samai " 1.614 ± 0.055- 0.27sa 

40% raw samai 
/' 

1.490 ± 0.061 0.257a ± 0.023 0.294ab ± 0.005 

30% autoclaved samai 1.580 ± O.OS 0.257a ± 0.017 0.312bc ± 0.003 

40% autoclaved samai 1.526 ± 0.061 0.311 abc ± 0.018 0.304abc ± 0.008 
) 

Control + enzyme 1.606 ± O.OOS 0.297abc ± 0.016 0.316bc ± 0.002 
. 

30% samai + enzyme 1.454 ± 0.014 0.336bcd ± 0.030 0.313bc ± 0;002 

40% samai + enzyme 1.621 ± 0.022 O.348cd ± 0.008 0.311c ± 0.002 

Control + Yeast culture 1.575 ± 0.052 0.338bcd ± 0.033 0.325c ± 0.006 

30% samai + Yeast culture 1.670 ± 0.029 0.384d ± 0.034 0.326c ± 0.005 

40% samai + Yeast culture 1.642 ± 0.031 0.37~ ± 0.023 0.329= ± 0.003 

Each value is the mean of 3 observations. 

Mean values with atleast one common SUpelSCr\pt in a column are not significance. (P < 0.05) 



/~ , " 

Similar beneficial balance of phosphorus was also observed by Corley and 

Baker (1979), on heat treatment. 
I -

! The better balance by enzyme addition might be due to the phytase activity 

on bound organic calcium and phosphorus as reported by Swick (1992) . 

. ~ 
In this study, yeast improved the balance of phosphorus as also recorded by 

earlier workers (Thayer et at, 1978; Glade, '1990; Pagan 1990), in aU diets, while 

improvement of calcium was appr~ciat~d~ samai diets. Similar observation was 

made bY'Pagan (1990). 

Inclusion of autoclaved samai at 40% level resulted in a marginal increase in 
-\ 

" growth and feed efficiency with a -Significant increase in feed consumption. Such an 

increased feed cdr;-sumption might probably be due to better palatability as the result 

of the destruction of any thennolabile antinutritional factor(s). Such improved feed 

consumption was .reported by Huisman and Tolman (1992) while using autoclaved 

legume seeds. Moreover, the marginal improvement in growth and feed efficiency 

could be attributed to increased availability of cell contents due to rupture of cell wall 

and exposure of cell contents by heat treatment, as reported by (Saunder et aI., 

1969). 

The high· concentration of non-starch polysaccharide in samai as indicated by 

poor ratio of ME/GE and high-insoluble fibre (Geevani and Eggum, 1989) might have 

limited the higher inclusion of samai in broiler diet. However, this limitation had been 

overcome by addition of non starch polysaccharide degrading enzymes as observed 

by the early workers in barley (Chesson et aI., 1987) and rye diet (Broz, 1987). 
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The improved performance in weight gain and feed efficiency by enzymes 

addition noticed in this study is suggestive of that the enzymes might have helped to 

fatilitate better absorption of nutrients by avoiding the formation of viscous solution 

as the result of breakdown oLpentosans and beta-glucans (De Silva et aI., 1983). 

. ~ 
Better beneficial effects obtained due to yeast might be due intensive amino 

\ A • 
acid metabolism as observed in pig~ by Hizvanov and Dragnev (1987), creation of 

~-
anaerobic condition (Rose, ·1980) Which is unfavourable for the growth of pathogen . . 
orgariism but favourable for cellulolytic bacteria (Edwards, 1991) and decreased 

mould concentration in feed (Hoxha et aI., 1989) which could have acted 

synergistically. , 
'-

...-
4.2.2.3 I Effect of feeding samai and supplementation (enzyme or yeast 

culture) on layer perfonnance: 

The mean weight gain, feed consumption and feed effiCiency of grower birds 

fed graded levels of samai (0, 10, 20, 30 40%, 40% + enzyme and 40% + yeast 

culture) for the period from 16 to 20 weeks are presented in table 26. 

Inclusion of samai upto 30% level in grower diet did not affect the weight gain, 

whereas 40% caused a significant growth depression. However, this depression ,on 
. ' 

growth rate was-overcorne..!?y supplementation of either enzyme or yeast culture. 

Similar results of comparable weight gain upto 30 per cent level in broiler diet 

and depressed growth on 40 per cent samai was observed in earlier experiments. 
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The improved performance in weight gain and feed efficiency by enzymes 

addition noticed in this study is suggestive of that the enzymes might have helped to 

facilitate better absorption of nutrients by avoiding the formation of viscous solution 

as the result of breakdown of p~ntosans and beta-glucans (De Silva et aI., 1983). 

. ~ 
Better beneficial effects obtained due to yeast might be due intensive amino 
\' I.. ,. 

acid metabolism as observed in pigs by RizVanov and Dragnev (1987), creation of 
~ . 

anaerobic condi~on (Rose, ·1980) w~i_dl is unfavourable for the growth of pathogen 

organism but favourable for cellulolytic bacteria (Edwards, 1991) and decreased 

mould concentration in feed (Hoxha et aI., 1989) which could have acted 

synergistically. \ 
-\ 

I 

-'" 

4.2.2.3 Effect of feeding samai and supplementation (enzyme or yeast 

culture) on layer perfonnance: 

The mean weight gain, feed consumption and feed efficiency of grower birds 

fed graded levels of samai (0, 10, 20, 3040%,40% + enzyme and 40% + yeast 

culture) for the period from 16 to 20 weeks are presented in table 26. 

Inclusion of samai upto 30% level in grower diet did not affect the weight gain, 

whereas 40% caused a significant growth depression. However, this depression on. 

growth rate was-overcome 9Y~upplementation of either enzyme or yeast culture. 

Similar results of comparable weight gain upto 30 per cent level in broiler diet 

and depressed growth on 40 per cent samai was observed in earlier experiments. 
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EXPERIMENT - 2 

. \ 

TABLE 26. EFFECT OF FEEDING SA MAl AND SUPPLEMENTATION OF 
ENZYME OR YEAST CULTURE IN-SAMAI DIET ON WEIGHT ___ . . 

GAIN (g), FEED CONSUMPTION/BIRD (g) AND FEED 
EFFICIENCY RATIO FOR GROWERS (16-20 WEEKS) 

Diet Weight gain 
Feed Feed efficiency~ 

" -\ consumption ratio 
"-

Control 294.0bc ± 8.4 2542 ± 101 8.82 ± 0.10 
-

10% samai 
f 

302.OCd ± 8.9 2625 ± 70 8.79 ± 0.16 

20% samai 318.ad ± 7.1 2730 ± 85 8.76 ± 0.12 

30% samai 312.7cd ± 7.4 . 2734 ± 33 8.81 ± 0.12 

40% samai 271.3a ± 12.4 2368 ± 93 8.81 ±"0.12 

40% samai + enzyme 283.oab ± 9.2 2467 ± 115 8.76 ± 0.09 

40% samai + yeast culture 300.3bcd ± 10.8 2625 ± 115 8.65 ± 0.13 

Each value of body weight gain is a mean of 30 observations. 

Each value of feed consumption and feed efficiency ratio is a mean of 3 observations. 

Mean values with atfeast one common superscript in a column are not Significant. (P < 0.05) 
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The feed consumption and feed effidency were not significantly affected by 
I 

different diets except 40% samai diet which had lesser (174g) feed consumption as 

compared to control. Supplementation of enzyme or yeast culture improve feed 

consumption as observed in earlie.r experiment. The non significant difference in feed 

efficiency. in thi~ _experiment followed the prevtous experiments. 

Layer experiment 
'~-

.,-

./ 
Tlw data on weight gain, feed consumption, feed efficiency, age at first egg 

and 50% production, hen-day production and liveability of birds reared from 21 to 

40 weeks of age and fed diet containing '~ifferent levels of samai with and without 
" --l, 

supplements are presented in table 27. ' 

The mean body weight gain of the birds recorded in control was 522.3g 

\Whereas the same ranged from 496.2 to 522.3g among other groups; as such no 

significant difference was noticed in adult'birds as against the reduced weight gain in 
'be 

growers. This suggeststhat the adult birds could capable of utilising high level of 
;. 

samai. Similar observation of non Significant effect on body weight gain was recorded 

when bajra (Singh and Barsaul, 1976; Kumar et aI., 1991) or foxtail millet (Reddy, 

1992) replaced maize in layer diet. However use of kodo grain improved the weight 

gain (Baghel and Nekte, 1989). 

Supplementation of enzyme or yeast culture in layer diet containing 40% samai 

had no effect on the weight gain, as noticed by (Albustany and Elwinger, 1988). 
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a) Age at 1st egg and 50% production: 

Jnclusion of samai upto 20% level of the diet did not affect the age of maturity, 

whereas at 30 and 40% levels ot samai significantly delayed the maturity. Even 

--supplementation with enzyme or yeast culture did not bring any favourable response. 

Contrary to this;early maturity was observed' in broiler male breeders (Gaynor Mc 

Daniel, 1990) 

,..-
~-

,/ 

TQe age at 50 percent egg production in different treatment!; showed no 

significant difference. Either enzyme or yeast culture supplementation did exert c1.:n3 

benefit. 

b) Egg production: 
I 

The data on the percent hen-day egg production revealed that inclusion of 

samai upto 20 percent (50% replacement of maize) did not influence the egg 

production during the period under study. At 30 and 40 per cent levels of samai 

inclusion, significant reduction in egg production was observed. As the duration of 

feeding increased (from 3rd 28-day period onwards) the reduction in egg production 

in birds fed diet containing 40% was non-significant as compared to diet containing 

30% samai. 

-Similar results of partial replacement of maize with other millets had been 

reported in literature without any effect on egg production; 75 per cent of sorghum 

could replace maize (Castro et aI., 1984; Gowda et aI., 1984; Park et aI., 1985), 80% 

replacement of maize with kodo millet (Kapoor et al., 1987). Replacement of maize 

even at 50% with kodo millet (Korane et al., 1992) reduced the egg production. 
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However when foxtail millet totally replaced wheat (Trenchi, 1985) or ma~e (Reddy, 

1992) or pearl millet totally replaced mctize (Kumar et aI., 1991) no change in hen-day 
I 

egg production was observed. 

Addition of enzyme or yeast culture in diet containing 40% samai was not 
. . 

effective in improving -the egg production to the level of the control diet~ but 

comparable to diet containing 30% samai. The improvement due to supplementation 

was mainly in later stage (from 3rd 28~~~od onwards); use of enzyme in layer 
,/ ' 

diet had also been reported to cause no improvement in egg production. (Hijikuro et 

aI., 1989, Wetscherek and Zollistch 1991). On the contrary, more egg production was 

noticed by Morimotq_ et al. (1966), PateLet al. (1980) and Nasi (1990). 
- - , 

..-
c) Feed consumption: 

The data on the mean daily feed consumption of birds during 21-40 weeks of 

age showed that feed consumption significantly dedined as the level of samai in layer 

diet increased to 30 and 40% levels. Supplementation of enzyme or yeast culture in 

diet containing 40% samai resulted in better feed consumption than unsupplemented 

diet and was comparable to that of 30% samai diet. 

In broiler experiments I and II, similar observation of reduced feed 

consumption was recorded o..u!y in the 40% samai fed groups. Similar observation of 

reduced feed consumption was recorded by Kumar et at. (1991) ~hen pearl millet 

replaced maize and also when kodo millet totally replaced maize (Baghel and Nekte, 

1989). However, sorghum reptadng 100 per cent maize (Park et al. (1985) did not 

influence the feed consumption, but foxtail millet on totaL( replacement of maize 



Trenchi (1985); Reddy (1992). Prosomillet replacing 50% maize also showe~ similar 

results (Korane et aL, 1992). 

As observed in, this experiment, supplementation of enzyme or yeast culture 

in broiler ration (Experiment II) improved the feed consumption over -the 
. -

unsupplemented group. -

d) Feed efficiency: 

The feed efficiency (kg of feed/dozen of eggs) of different treatments during 21-

40 weeks of age indicated that the feed efficiency was siffilificantly reduced as the 

. ., - \ - . level of samal was mcreased to_30 per cent and above. Supplementation of enzyme 

or yeast did not influence the feed efficiency. 
I 

Similar trends of reduced feed efficiency (feed required/dozen of eggs) was 
\ 

observed by Korane et aL (1992) as the level of kodo millet increased. Comparable 

feed efficiency when sorghum (Park et aL, 1985) or foxtail millet (Trenchi, 1985; 

Reddy, 1992) replaced maize but improved efficiency (Kumar et aL, 1991) when pearl 

millet replaced maize was recorded. 

e) Mortality: 

Mortality rat~ in the layers-was even (one) in each of the experimental groups 

and this was also found to be unassociated with the dietary samai inclusion. 
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f) Egg. Qualities: 

J"he data on the quality of eggs are presented in tabl~ 28. The quality of eggs 

in terms of weight, surface area, shape index, albumen index, hau~h unit, yolk index 

and shell thickness did not differ due to different diets and between different periods 

. except for the increase in egg weight and surfaCe area which improved as the age of 
\ 

the birds increased. TI:te intensity of yolk col9ur was Significantly less as the level of. 
. _-

samai was increased, probably due to lacVof xanthophyll in samai . 
./ 

The egg quality of this study confirms the earlier observation of Baghel and 

Nekte, (1989), Korane et at. (1992), Reddy (1992) on inclusion of different millets in 
-4 

layer diet. 

Supplementation of enzyme or yeast culture in layer diet had no influence on 

\egg quality. Benabdebelil (1991) observed such effect on enzyme, whereas Gaynor 

McDaniel (1990) recorded an improved egg size and shell quality on yeast in, broiler 

breeder stock. 

g) Carcass Qualities: 

The data ~n dressing percentage, giblet and liver (percentage body weight) of 

the birds fed, different levels of samai are presented in table 29 and the same did nof 

differ. This result confirms th-;-Qbservation in the first broiler trial of this study and the 

early works with the use of sunflower seed meal (Salih and Taha, 1989) rice bran 

(Carrion and Lopez, 1989), foxtail millet (Reddy, 1992) and bajra (Thanabalan, 

1992). 
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h) pH of intestinal contents and Microbial count: 

, The data on the microbial load and pH at different points in the intestinal tract 

recorded are presented in table 30. The'total microbia1load did not differ significantly 

but numerical increase was noticed both in birds fed diets containing 40% sam~i and 

40% samai plus yeast q.dture as compared to Control.,. f9~tradictory to this, there was 

a reduction in respe~ve of Presumptive ~liform and E.coli in the samai diets as 

compared to the control diet. The numeJicalin"'crease in total count and reduction in 
./' 

aerobic organism - Presumptive Coliform and E.Coli in the supplemented diet might 

have been due to reduction in oXygen concentration as observed by Rose (1980) and 

the increase in total count might have been due to the ~ise in anaerobic population 
\ 

~~ ~ 
or specific increase in the ceUulolytic organisms as observed by Edward (1991) and 

Dawson and Hopkins (1992) as a result of yeast addition. 

The pH recorded at various point of intestinal tract of the birds fed basal and 

samai diets with yeast culture did not differ. Probably the increase in concentration 

of lactic acid as the result of yeast might have been utilised by the increased 

population of lactate utilizing bacteria which would have maintained the pH of the 
aha 

intestine as attributed by Edward (1991~ Dawson and Hopkins (1992). 

4.3 FEED COST EFFECI1VENESS 

Influence of variou;d'ietary treatments on the feed cost over the returns in 

te~f relative (%) profit or loss as comparEidto the control is presented in tabJe 31. 
. , whik.' ,_ 

In broiler diet, samai upto 30% level provided more profit ( + 2.69 to 5.92) lautoclaving 

" of samai improved the profit at 30% level of inclusion only. Addition of enzyme or 
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TABLE 31. RELATIVE FEED ECONOMY (%) OF DIFFERENT DIETS 
OVER THE CONTROL 

Diet Broiler - Broiler Layer Experimerit I Experiment' II 

Control 0.0 0.0 0.0 

10% samai + 3.10 + 9.55 

20% samai + 3.45 + 12.08 
-

30% samai + 2.69 + 5.90 - 29.50 

40% samai - 6.85 - 27.81 - 43.80 

30% autoclaved samai -- + 3.86 --

40% autoclaved samai -- - 21.25 --

Control + enzyme -- ,+ 23.86 --

30% samai + enzyme -- + 22.41 --

40% samai + enzyme -- - 4.0 - 32.80 

Control + yeast culture -- + 20.96 --

30% samai + yeast culture -- + 5.45 --

40% samai + yeast culture -- - 2.02 - 52.6 

+ (or) . : Profit or loss in % over ~.E0ntrol. 
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yeast culture increased the profitability (18% with enzymes and + 15.3~ with yeast 
I 

culture) over the unsupplemented group. In layer, samai upto 20% level had resulted 

in more profit, at higher level the loss was directly related to the level, addition of 

enzyme or yeast culture did not help to reduce the margin of loss in 40% samai diet. 
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SUMMARY AND CONCLUSION 
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5. SUMMARY AND CONCLUSION 

To assess the nutritive value of samai Panicum miliare a millet to be used as 

an energy feed for poultry, a, series of chemical analysis and biological trials were 

carried out. 

1 \ I l 

Ten samples of samai of unknown ,variety pbtained from different sources were 
'~- .. 

analysed for the proximate princ!ples and available carbohydrat~s. Based on the 

above analysis the metabolisable energy (ME) was predicted. 

The mean value (in percent) fqr the proximate principles was crude protein 
" ~ 

9.69; ether extract - 5.45%: Crude fibte - 5.54; total ash - 5.83 and nitrogen free 
... 

extractive - 73.47, on dry matter basis. The mean value for available carbohydrate 

was 54.11% and ME - 3122 KcaVkg. The sample either raw/autoclaved used for 

biological trials alone was subjected' for fibre fractions and the results being NDF-

34.23 and 33.33% and ADF -11.09 and 10.26% respectively. Three samplesof samai 

and test samai were assayed for tannic acid and mineral contents. 

A biological experiment using 8 adult cockerels was conducted to determine 

the ME for whole as weD as ground samai grains, the value being 2107 and 2882 

kcaVkg respectively. 

A set of three biological trials to assess the feeding value of samai were 

conducted, two of which in broilers and one in layers. 
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In the first broiler experiment 150 Vencob day-old broiler chicks were 

randomised into five treatments each of which in triplicate. The treatment diets 

contained 0,10,20,30 and 40% level of samai replacing maize with equal protein and 

energy. Weekly body weight and feed consumption were recorded. 

The results of 8 weeks study revealed that samai could be incorporated in 

broiler ration upto 30% level without / . affecting the body weight gain, feed 

consumption and feed efficiency. At 4q,%~I~ of sam ai, depressed growth rate (985g) 
// 

was noticed as compared to control diet (1184g). Als.o feed consumption was affected 

by 18.3%, but the feed efficiency was comparable, 

\ 
, _L . 

The samai gi'ains included at different levels did not influence the blood picture 

as well the carcass yield and quality. 

In the second broiler experiment, 231 day-old Vencob broiler chicks were 

randomised into 11 treatments each in triplicate, with an objective of studying the 

effects of autoc1aving or supplementation of enzyme or yeast culture, on the utility of 

samai grains. In addition to the growth trial for 8 weeks, a metabolism trial was 

conducted with three birds in each treatment to find out the nutrient digestibility, 

balance of nitrogen, calcium and phosphorus and ME. 

The result showed that autoclaving did not influence the body weight gain, but 

it improved the feed consumption and feed efficiency only at 40% level and not in 

other treatments. Moreover, autoclaving did ndDimprove digestibility of nutrients, 

balance of nitrogen and caldum except for the improved phosphorus availability. 
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Supplementation of enzyme exerted a beneficial effect on body ~eight gain in 

all the three diets, and feed consumption in 40% samai diet only. Enzyme addition 

did not significantiv bring any desirable result on nutrient digestibility, except the 

balance of calcium and phosphorus. 

Similarly supplementation of yeast culture also improved the weight g(lin and 

feed efficiency in all the three diets. Uke enzyme addition, yeast also failed to exert _... 
any Significant increase in nutrient digestlbiiity or balance ex~pt for the phosphorus. 

Based on the positive response of enzyme "'or yeast supplementation which 

pennitted the higher level of samai inclUSion, a layer trial was fonnulated. The layer 
-\ 

trial was started with 210 pulletsof 16 weeks old. The pullets were randomised into 

21 groups and 3 groups were allotted to ea~h of the 7 treatments. There were seven 

treatment diets containing graded levels of samai of which the diet having 40% samai 

alone was supplemented either with enzyme or" yeast culture. During the trial, from 

15-2Oth week, grower diets were fed and from the beginning of the 21st week 

onwards layer diets,~ given until 40th week of age. Age at 1st egg and 50% 

production, egg production, feed consumption and egg qualities were studied. At the 

end of 40 weeks of age, 6 birds from each treatment were sacrificed to study the 

carcass yield. Intestinal pH and microbial count were done in birds fed the control, 

40% samai and 40% samai + yeast. 

-
DUring the grower phase (15-20 weeks) it was observed that inclusion of samai 

at 30% resulted in comparable perfonnance but inclusion at 40% depressed the 

growth, which was nullified with enzyme or yeast addition, however, feed 
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consumption and feed efficiency werE~ not influenced either by level of samai or 

supplementation. 

The age at 1st egg production was not affected upto 20% level of samai but 

beyond this the sexual maturity was delayed,,, ,turther supplementation alsQ did not 

have any influence on.maturity. The age at 50% production differed significantly 
I· 

86 

among the treatments. The higher level of samai more than 20% of the diets 
, I 

dE1>ressed egg production, feed consul11ptionand feed efficiency. The depression in 
. . ,/ 

40% samai diet was significantly more than the 30% samai diet. Supplementation of 

enzyme or yeast culture in 40% samai diet was ineffective in all traits studied. 

The quality of eggs in terms of weight, surface area, shape index, albumin 

index, haugh unit, yolk index and shell thickness did not differ among the diets and 

also between the periods except egg weight and surface area which improved as the 

age of the birds increased. The intensity of yolk colour was Significantly less as the 

level of samai was increased. Supplementation of enzyme or yeast cultur,e had no 

influence on egg qualities. 

The dressing percent and other carcass traits showed no variations among the 

various treatments. 

CONCLUSION I 

1. Samai (Panicum miliare) with crude protein - 9.69% and 2882 Kcal/kg 

of ME was a potential energy feedstuff for poultry. Samai grains were 

high in CF, NDF and ADF and low in total available carbohydrate 

when compared to maize. 



t 

2. The tannic acid content of samai grain was 0.17% which is well below 

the tolerance level for pouley. 

3. Samai could be incqrporated in broiler ration upto 30% replacing 75% 

of the maize in an isocaloric and isonitrogenous diet, withou~ any 

adversity. 

4. Incorporation of autoclav$d,samai improved the feed consumption in . ,-

5. 

6. 

/ 
the diet containing 40% samai only. Autoclaving did not improve the 

energy content of the diet or digestibility or balance of -nutrien~xcept 

for phosphorus. 

Addition of enzyme improved weight gain, feed efficiency, and balance 

of calcium and phosphorus. 

Yeast in broiler diets improved the performance and balance of 

phosphorus. 

7. In egg type' pullets samai could be included upto 30% without any 

adversity. Addition of enzyme or yeast permitted the inclusion of samai 

at 40% level. 

8. In layer diet,samai upto 20% produced comparable performance, 

addition of enzymes or yeast did not improve the performance. Samai 

even upto 40% level did not influence the carcass yield and egg 

qualities except for a reduction in intensity of yolk colour. 
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9. On··the basis of experiments conducted in this study. sam~i could be 
. . 

inclt,lded in broiler diet Lipto 30% and upto 20% in layers diet'replacing 

m~iZe in an isocaloric and isonitrogenous 'd~ee Supplementation of 

multienzyme ~r yeast Culture permits the inclusion of samai upto 40% 

I~Ed· in broiler di.ets only. 
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