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ABSTRACT

A study is carried out with two groups of japanese quails in order to check the possibility to substitute cocoon meal
(B.mori L.) for meat meal as well as to evaluate a growth potential in these conditions. The forage mixture of control
group contains 7% meat meal. The experimental forage mixture contains 7% cocoon meal and has equal nutritive
value. The substitution of meat meal with the cocoon meal in quails food results in better growth development during
first days of their life. Both sexes have higher body weight - 11.1%; 8.7% and 9.8% respectively in 7%, 14" and 21 day
of life. Feed conversion ratio (FCR) during the period from 0 to 35" day as well as the final body weight of birds in
two groups is equal. The cocoon meal can be the suitable constitutor in starter forage mixture for quails guaranteed
equivalent growth and FCR.

KEY WORDS: japanese quails, meat meal, cocoon meal, growth, FCR

PE3IOME

[IpoBeneHo e nmpoy4BaHe ¢ JBE IPYIH SIMOHCKU IIBITBIBIH C LEJ JIa C€ YCTAHOBST BE3MO)KHOCTHTE 33 3aMECTBAaHE Ha
TPYMHOTO OpaIIHo ¢ OpalIHo OT KaKaBUAM Ha KoNpHHeHara nenepyaa (Bombyx mori L.) 1 1a ce oueHsT pacresxHuTe
CIIOCOOHOCTH Ha IBIIBABIHUTE NpH ToBa. DyparkHaTa cMecKa Ha KOHTpOJIHATa Tpyna chIbpkame 7% TPYHHO
OpaiHo, a Ha ONUTHATA - 7% KaKaBUJICHO, ITPY €THAKBB XPAHUTEJIEH ChCTAaB. 3aMECTBAHETO Ha TPYITHOTO OpAIIHO C
KaKaBHJICHO B CMECKHTE 3a IB/ITBABIHN € CBBP3aHO C M0-100pO TENIOBHO Pa3BUTHE Ha NTHUINTE MPE3 IbPBUTE JHU
oT >kuBOoTa nM. OOII0 3a JBaTa 1oja KHUBOTO TEIVIO HAa NTUIUTE OT ONIMTHATA Ipyla € OMJIO JOCTOBEPHO IO-BUCOKO C
11,1; 8,7 n 9,8% cporBeTHO Ha 7-, 14- u 21-nHeBHa Bb3pacT. KonBepcusita Ha (hypax 3a nepuopa 0-35 qHu, KaKTO U
KpaiHOTO XMBO TETJIO HA NITHILUTE OT ABETE TPYIIN ca MPAKTHUECKH eHaKBH. KakaBHICHOTO OpAIIHO MOXKE yCIEIITHO
Jla 3aMEHH TPYITHOTO B CTApPTEPHUTE CMECKH 3a II'bIBIBIH, KaTO FApaHTHpa PAaBHOCTOCH PAcTeX M KOHBEPCHS Ha

dypaxa.

KNHO4YOBWU OYMU: anoHCku NbANbABLLM, TPYNHO OpallHo, KakaBUAEHO OpalluHo, pacTex, KOHBEPCUS Ha (hypax
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PA3LUWPEHO PE3IOME

ChbCcTaBsHETO Ha CTapTepHH (PYypakKHU CMECKU
3a ANOHCKUTE WHINBIBLUM H3UCKBA 3HAYUTEITHU
KOJIMYECTBA MPOTEHHOBH U3TOYHUIIM- COEB IIPOT, PUOHO
OparHo, TpymHO OpaIrHo u Ap., 10 — rojsMara 9act oT
KOWTO C€ UMIOPTHPAT. B chIIoTO Bpeme He ce M3mom3Bar
OTIAJBYHN MATEPHAIHN OT PA3NUIHUTE MPOMHILICHOCTH
C BHCOKO IPOTEHHOBO CBHABPKaHHE. EMWMH OT TAX €
KaKaBUICHOTO OparrHo (Bombyx mori L.).

[enTa Ha HACTOAIIOTO TPOYYBAHE € JIa CE OLICHH
BJIMAHUETO Ha 3aMsAHATa Ha TPYIIHO 6pa1uH0 B CMCCKUTEC
C KakaBHJICHO OpalllHO BbPXY AMHAMUKATA HA pacTexa |
KOHBepcusiTa Ha (hypaxa MpH SMOHCKUTE IIbAMBIbIIH.
OHI/ITI/ITe ca MPpOBCIACHHW BLBB BHBapuyMa Ha CCKIUA
“IITuneBbacTBo” Ha Tpakuiickn YHHMBEPCUTET Tp.
Crapa 3aropa cbc 160 mpambabka - 74 xeHCKH U 86
MBKKHA, OTHACSIIM CC KbM SIAIICHOCHA IMOIMYJIalus.
[Ipu wu3MrOMBaHETO NHAMBABYCTATA OsSIXa TCIICHH U
mapkupanu. Dopmupaxme nBe rpynu. KoHTponHa,
XpaHeHa ChC CTaHaapTHa (ypakHa cMecka, ChbprKalia
7% TpyIHO OpaIIHO ¥ OMUTHA — ChC 3aMsIHA HAa TPYITHOTO
OpairHo ¢be 7% KaKaBUICHO OpaIITHO.

[Iturnure Osixa OTINEKIAHU B KICTHYHH OaTCpUH IPHU
ocurypena miomny 150 cm? Ha ntuna. XpaHata U BoJaTa
Osixa mnpenocraBenn ad libitum. Temmeparypara wu
BII)KHOCTTA Ha Bb3/lyXa B IIOMEIIEHHETO 0s1Xa CHOTBETHO
22-24°C u 60-65% npu [IOTBIHUTEPHO JIOKAIHO
OTOIUICHHE C HECBETEIN U3TBYBATEIH IIPE3 ITbPBUTE TPH
cenqmuiy. CBETIIMHHUSAT JIeH Oellle ¢ MPOIBbIDKUTETHOCT
17 h.KuBara maca ce KOHTpoJIUpalle WHIMBUAYAIHO C
touHocT 10 0,1g mpu M3NMIONBaHETO M B Kpas Ha BCsKa
cenmuua o 35-mHeBHa Bb3pacT. [Ipnm HaBbpiIBaHe Ha
21-mHeBHa BB3pACT NTHIUTE OsXa pas/esieHu I10 10 U
70 35-51 IeH ce oTIIeXkaxa pasAeHoNoI0Bo. PazxoabT
Ha (ypaxk ce KOHTpPOJHpalle €KECeIMHYHO IO TPYIIH.
VHTeH3uBHOCTTA Ha pacTeka Oemre OIeHeHa upe3
aOCOJIIOTHHS CPETHOTHEBEH U OTHOCHUTEIICH TIPUPACT.
3aMsiHaTa Ha TPYITHOTO C KAKaBHJICHO OpAITHO B CMECKUTE
32 OBANBABIHM PE3YITHPA B MO — JTOOPU PACTSIKHU
MOKa3areNid Ipe3 MbPBUTE IHU OT XHMBOTa MM. [IBara
I10J1a ITIOKA3Bar I10 — BUCOKO »KuBO Terio — 11.1%; 8.7% u
9.8% cvotBeTHO Ha 7-mH, 14-Tu 1 21 nen. Konsepcusita
Ha Qypax ot 0-35 1eH, KaKTO U KPaliHOTO )KHMBO TEIJIO HA
NTUIMTE OT JIBETe Tpymnu Osixa emHakBU. KakaBHICHOTO
OpamrHO MOXe Ja ObJC TOIXOJSIl 3aMECTHTE] B
CTapTepUTE 3a MBIANBIBIM, TAPAHTHPAIL CKBHBAJICHTCH
pacTex u KOHBepcus Ha (ypaxka.

INTRODUCTION

Combining of starter forage mixtures for Japanese quails
required a significant quantity of protein sources - soybean
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oil meal, fish meal, meat meal, etc., while a majority of
them are imported. At the same time, residual materials
with high protein content from different production are
useless. One of these is the cocoon meal (Bombyx mori
L.). In Bulgaria, this waste material was been a subject of
scientific interest. Data about its chemical composition
and digestibility are provided by [11, 1, 12, 10, 3].

In scientific literature, there are data about the possibility
to substitute cocoon meal for meat meal and influence
of cocoon meal to the chicken broilers growth and meat
quality [11]. But there is no data about the application of
cocoon meal onto other bird species.

According to [3, 5] the cocoon mail has the following
characteristics in DM: true metabolizable energy (n-
») — 21.18 MJ/kg, crude protein- 56.2%, lysine- 3.99%,
methionine+cystine- 1.71%.

The main object of this study is to evaluate the influence
of substitution of meat meal with cocoon meal in forage
mixtures to the quails on dynamic growth and feed
conversion ratio (FCR).

MATERIALS AND METHODS

The experiment is carried out with 160 quails — 74 females
and 86 males in the vivarium of the Dept. of Poultry
Science, Thracian University, Stara Zagora.

When the quails were hatched, they all were individually
weighted and marked. Birds were divided into two groups.
The first is control group fed with standard forage mixture
containing 7% meat meal and the second is experimental
fed with 7% cocoon meal instead of meat one. The
composition and nutritive value of forage mixture are
shown in Table 1. The forage mixture is prepared using
in maximal extent unexpensive and available forage
components.

The birds were kept in the cage battery with guaranteed
area of 150 cm® per chicken. Food and water are
provided ad libitum. The temperature and air humidity in
the cage were kept 22-24°C and 60-65 %, with additional
source of heating (nonlight radiation) during first three
weeks. Daylight duration was 17h. The body weight was
controlled immediately after hatching and in the end of
each week within 0.1 g of the dimension required up
to the 35 day of age. At 21 day of age the birds were
separated according to the sex.

The feed consumption was controlled weekly at each
group. Growth intensity was assessed by average daily
gain and relative gain in quails, (%).

The relative gain (%) was estimated by the next formula:
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Table 1. Composition and nutritive value of feed used
Groups
Components, g I II
Corn 270.65 283
Wheat 272 282.9
Sunflower oil meal 149 130
Soybean oil meal 175 175
Meat meal 70 0
Cocoon meal 0 70
Salt 2.5 2,5
Lysine, 20% 1.485 1,95
DL-methionine 0.165 0.15
Fats 38 24
Dicalcium phosphate 13.2 19
Limestone 7.5 11
Vitamin premix 0.5 0.5
Total: 1000 1000
1 kg mixture contains: ME, MJ/kg 12,54 12.54
Crude protein, % 22,04 22.04
Lysine,% 1,30 1,30
Methionine+cystine, % 0,80 0,80
Calcium, % 1.00 1,00
Phosphorus, % 0,50 0,50
Crude fibre, % 5,30 5,37
Table 2. Body weight of the quails, g
Period of age, I control II experimental Signifi-
Days x£Sx VvC x£Sx vC Cance
male and female
Hatched 6.499+0.067 11.1 6.522+0.067 10.9 -
7 25.673+0.550 19.8 28.531+0.486 15.4 ok
14 51.591+0.591 16.1 56.084+0.977 15.5 **
21 73.615+1.110 13.4 80.827+1.275 13.9 HoHk
28 95.115+1.215 114 98.951+1.455 13.0 -
35 111.035+1.715 13.7 112.115+2.063 16.3 -
Female
Hatched 6.635+0.134 12.8 6.549+0.113 10.2 -
7 25.976+0.845 19.5 28.099+0.776 16.6 -
14 52.531£1.220 13.5 56.135+1.516 16.2 -
21 74.271£1.456 114 81.911+2.093 143 **
28 97.737+£2.057 12.3 103.989+2.511°F 14.5 -
35 122.786+2.306™ 11.0 125.781+2.551" 12.2 -
Male
Hatched 6.559+0.112 10.1 6.604+0.112 10.3 -
7 26.082+0.833 19.2 29.536+0.672 13.8 *x
14 51.268+1.522 17.6 56.758+1.356 14.5 **
21 73.333£1.869 14.9 80.429+1.694 12.8 *
28 93.592+1.537 9.6 94.866+1.330" 8.5 -
35 101.117+1.386™ 8.0 98.737+1.305" 8.0 -

Note: * - P<0,05; **, f - P<0,01; ***, m,n - P<0,001
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Table 3. Average daily gain in quails, g

Period of age, I control II experimental Signi -
Days x£Sx VC x£Sx VvC ficance
male and female
0-7 2.771+0.073 24 3.170+0.069 19.2 HHE
7-14 3.646+0.078 19.1 3.942+0.083 18.6 o
14-21 3.12440.069 19.5 3.508+0.074 18.7 HHE
21-28 3.071+0.095 27.6 2.589+0.105 35.6 wE
28-35 2.303+0.186 31.2 1.881+0.187 37.8 -
Female
0-7 2.809+0.100 21.1 3.104+0.109 21 *
7-14 3.718+0.108 17 4.005+0.128 19.2 -
14-21 3.106+0.090 16.9 3.682+0.117° 19.1 HHE
21-28 3.352+0.140P 243 3.154+0.120™ 22.8 -
28-35 3.578+0.205¢ 33.5 3.113£0.230" 44.2 -
Male

0-7 2.814+0.120 25.6 3.276+0.093 17.2 **
7-14 3.573+0.130 21.5 3.889+0.115 18.0 -
14-21 3.104+0.116 21.9 3.882+0.0912 26.4 -
21-28 2.894+0.142° 40.3 2.062+0.136™ 40.1 -
28-35 1.106+0.140¢ 32.9 0.553+0.076" 43.2 HAE

Note: *,a,b,c - P<0,05; ** - P<0,01; ***, m,n - P<0,001

Table 4. Relative gain in quails, %

Period of age, I control II experimental Signi-
days x£Sx VvC x£Sx VvC ficance
male and female

0-7 118.098+1.599 12.3 125.601+1.415 10.0 ok
7-14 42.901+0.982 20.4 43.082+0.689 14.1 -
14-21 35.237+0.768 19.3 35.973+0.636 15.6 -
21-28 25.720+0.809 27.8 20.303+0.791 344 HoAk
28-35 15.821+1.132 32.4 11.980+1.151 34.9 *

Female

0-7 117.415+1.694 8.7 125.483+2.623 12.5 *
7-14 42.670£1.659 22.7 44.382+1.005* 13.6 -
14-21 34.4954+1.000 16.9 37.46340.940° 15.1 *
21-28 27.233+0.837 17.9 23.821+0.771™ 19.4 *k
28-35 22.766+1.218¢ 31.2 19.223+1.452" 353 -

Male

0-7 119.843+3.086 15.2 126.239+1.458 7.0 -
7-14 41.256+1.427 20.2 41.496+0.972* 14.3 -
14-21 35.239+1.314 21.4 34.714+0.861° 15.1 -
21-28 24.788+1.510 35.0 16.897+£1.238™ 44.6 oAk
28-35 8.224+1.106% 36.1 4.047+0.569" 45.6 HoHE

Note: *,a,b - P<0,05; ** - P<0,01; ***, k,m,n - P<0,001
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Table 5. Feed conversion ratio, g/g

Period of age, I control IT experimental Signifi-
days x£Sx VC x£Sx VC cance
male and female

0-7 1.910+0.080 41.8 1.791+0.049 26.6 -
7-14 2.972+0.108 335 2.632+0.071 23.9 ok
14-21 3.413+0.094 243 3.362+0.085 22.2 -
21-28 3.487+0.073 18.3 3.439+0.080 20.2 -
28-35 4.833+0.177 324 6.355+0.351 48.2 oAk

Female

0-7 1.819+0.133 44.0 1.867+0.082 26.4 -
7-14 2.889+0.129 26.7 2.559+0.110 25.4 -
14-21 3.335+0.139 23.9 3.287+0.105 19.2 -
21-28 3.5394+0.115 18.9 3.297+0.120 21.8 -
28-35 4.2934+0.146° 19.8 4.845+0.214" 26.6 *

Male

0-7 1.746+0.089 30.5 1.609+0.049 18.6 -
7-14 2.688+0.114 58.4 2.635+0.099 22.8 -
14-21 3.503+0.161 26.4 3.424+0.138 24.4 -
21-28 3.5454+0.138 22.1 3.526+0.102 17.1 -
28-35 5.12540.279* 31.3 7.940+0.623" 46.4 oAk

Note: *,a - P<0,05; ** - P<0,01; *** n - P<0,001

w., — W,
R=—2 "1 %100
l+ 2

2
RESULTS AND DISCUSSION

Up to 28" day of age body weight of the quails from
the experimental group is higher. Both sexes have a
significant higher body weight with 11.1%; 8.7 % and
9.8 % respectively at 7", 14™ and 21 day (Table 2).
Taking into account, that the nutritive value of the forage
mixture is equal, we suppose these results are due to
higher content of essential amino acids in cocoon meal
to compare with the meat meal [10]. That modifies the
effect of the mixture with higher protein. The birds of
experimental group respond positively under these
circumstance during the phase of the most intensive
growth.

Until 21 day both sexes from control group have a
significant lesser average daily gain (Table 3). Following
the variation of the weekly gain, the data shown small
difference in the female quails. Their growth curve is
smooth and consistent. On the other hand, intensive
growth of the female quails after 21 day of their life (
in control group earlier P<0.05 at the 3™ week) leads to
increasing of the difference between the sexes (P<0.001
in examined group; P<0.05 in control group) during the
period of 21-35 day. Those difference is found out also
by other researches and due to earlier and more intensive
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development of the female sexual system [4, 8].

During the period 21-35 day bird’s growth intensity in
males and females in control group was higher. That
results in higher average daily gain with 18.6-22.4 % in
comparison with the examined group. This relation is
logical, because after the phase of most intensive growth
(0-21 day), the gain depends to less extend on the feed
quality. Similar conclusion was reported by [7] in the
experiment with the feeding mixtures with different
protein content.

During the period of 21-35 day of quails’ life the
difference in growth intensity between two groups is
negligible for female sex compared to male. In the male
sex during the period of 28-35 day the difference reaches
100% ( P<0.001).

Data in Table 4 shown that growth intensity of females
into two groups are similar. Lesser relative gain up to 21
day for females of the control group is compensated in
the next 14 days. Finally, at the 35" day, the body weight
of both groups is not distinguished significantly.

The growth intensity of male quails during 21-35 day in
control group is proven higher (P<0.001). Consequently,
they compensate their previous dropping.

We note some differences in feed conversion ratio (FCR)
related with growth intensity of male quails (Table 5). In
the experimental group, feed conversion ratio up to 21
day is 6.7 % more. After 21 days it worsen, and between
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28-35 days the difference is the biggest one (P<0.001).
Females do not manifest difference between groups,
except the period of 28-35 days.

Up to 21 days both for two sexes from the experimental
group feed conversion ratio is with 5.4% better, but the
difference is not proved. Feed conversion ratio in two
groups for the period 0-35 days is similar.

CONCLUSIONS

The results of this study, characterizing both growth
and feed conversion ratio in Japanese quails suggest to
conclusion that it is possible to substitute successfully
meat meal in starter forage mixture for quails with cocoon
meal, while guaranteed equivalent growth and FCR.

REFERENCES

[1]. Alexiev A., VI Stojanov, 1984.
Requirements of Animals, Sofia, Zemizdat.

[2]. Alexieva D., V. Drbohlav, 1995. Productive
characteridtics of japanese quail (Coturnix coturnix
japonica) bred in Bulgaria. Journal of Animal Science,
XXXII, 5-8: 262-264.

[3]. Grekov D., E. Kipriotis, 2000. Investigation on
the Chemical and Amino Acid Composition of Differend
Dried Silkworm Pupae Meal. Journal of Animal Science,
4:107-110 (BG).

[4]. Drbohlav V., St. Metodiev, 1997. Interrelations
between some fattening and carcass traits in japanese

quails (Coturnix coturnix japonica). Journal of Animal
Science, Suppl.: 159-162.

Nutrient

234

[5]. Evaluation of the nutritive value of silkworm
(B. mori L.) pupae meal, a waste byproduct of reeling
factories, in the nutrition of geese, Animal Science
Review, 27, 67-76 [GR]

[6]. Leeson S. and J. Summers, 1996. Commercial
poultry nutrition, II edition, tome 1: Aliments poulettes
et pondeuses, Guelph, Ontario, Canada: 344-346.

[7]. Marks H.L., 1993. The influence of dietary
protein level on body weight of japanese quail lines
selected under high- and low-protein diets. Poultry Sci.,
72, 6:1012-1017.

[8]. Metodiev St., D. Alexieva, T. Gugleva, 1997.
Growth dynamics in japanese quails (Coturnix coturnix
japonica) till 5-weeks of age. Journal of Animal Science,
Suppl.:206-209.

[9]. NRC, 1994. Nutrient Requirements of Poultry.
National Academy Press, Washington, D.C.

[10]. Penkov D., D. Grekov, T. Hristova, 1998. Study
of the chemical composition and the nutritive value of
cocoon meal - by product producing natural silk. Abstract
of papers, Scientific session “50 years Research Institut
of Silk”, Merefa, Ukrajna.

[11]. Tchervenkova V. 1975. A study on composition
of cocoon Bombyx mori L., Dissertation, Plovdiv
University.

[12]. Tcheshmedjiev B. and M. Djarova, 1984.

Zootechnical characteristic of forage in Bulgaria, Sofia,
Zemizdat.

Journal of Central European Agriculture Vol 6 (2005) No 3



