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Table 1. Least square means of litter size (For years)

1984 1985 1986 1987 1988 1989 1990
number -
of S 185 171 182 185 192 190
litter 182 .
a a a a a
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Table 2. Least square means of litter size (For age of dams)

2 yr. old 3 yr. old 4 yr. old
number -
of E 422 319
litter 1,70 .
C
size ; 1.79 1.89
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Table 3. Estimates of genetic parameters for litter size and

weaning weight

Traits litter size weaning weight
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weaning weight 0.04 0.34 = 0.09
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Estimates of genetic parameter
for lamb litter size at birth.

Kazunori Y amavcul

Summary

Estimates of heritability and genetic correlation with its adjusted weaning weight were obtained for litter size
at birth (LSB). The data set contained 1,279 ewe breeding records in Takikawa Livestock Research Station over 7
years. As the environmental effects, year effect, age of ewes effect were used for litter size at birth.

There were significant difference (P<0.01) between years. LSB of 2 vears old ewes was significant least, and
that of 3 years old ewes significant less than 4 years old ewes.

The estimate of heritability for LSB was 0.20+0.07 and the estimate of genetic correlation for LSB with
adjusted weaning weight was 0.19+0.04.

The stady suggests that correlated response to selection for LSB in terms of ewe weaning weight was small but

it exited.

Bull. Takikawa. Animal. Hash. Exp. Stn. No.28. (1994)
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Table 1. Equations for five growth models and derived traijt

Model Equation, Y, ="
Brody A(1—Be )
Logistic A(1+Bext)-t
Gompertz Apb-Beiy
Bertalanffy A(1—Be «t)s
Richards A(1—Be )M

Mature Rate of Infection
size matutring point
A k =
A k LAA
A k e'A
A k YA
A k [(M—1)/M] A

Usize at age t, A, B, k and M are fitted parameters.

A @ mature size, B : constant of integration. k : rate of maturing. M : form parameter.
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Table 2. Change of observed body weight and daily gain

Days of age 28 49 70 98 119 155 166 300
Means (g) 354 760 1174 1628 1827 2184 2397 2840
SD(g) 33 63 91 137 163 219 292 309
CV (%) 9.3 83 .18 8.4 . 89 . 00 93 10.8
‘DG(g/day) 19.4 19.7 16.2 9.5 9.9 19.3 3.3

SD : standard deviation. CV : coefficient of variation.

DG : daily gain.
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Figure 1. Growth curve of Brody model estimated on mean body weight
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Figure 2. Growth curve of Logistic model estimated on mean body weight
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Figure 3. Growth curve of Gompertz model estimated on mean body weight
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Table 4. Mean of parameters of five growth models estimated on individual body weight
at each days of age

B K M
Model A (X107 (x10-5) (X102
Brody 3115+ 400 1167+ 60 930+187 =
Fogisti 9812+ 327 8999+ 1584 2442 +390 -
Gompertz 2807+ 346 3075+ 330 1677+ 284 -
Bertalantfy 2940+ 357 734 + 65 1431+ 252 -
Richards 3036+415 032 + 191 1218+ 416 2157137

A : mature size.

B : constant of integration. k : rate of maturing. M : form parameter.

Table 5. Goodness of fit to five growth models for individual body weight at each
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Figure 5. Growth curve of Richards model estimated on mean body weight
Table 3. Goodness of fit to five growth models for means of body weight at each
days of age.

Model R RSS DW | DW—2 |
Brody 0.9954 16520 2.518 0.518
Logistic 0.9811 67516 1.195 0.805
Gompertz 0.9930 25080 1.489 0.511
Bertalanffy 0.9956 15641 1.827 0.173
Richards 0.9959 11737 2.485 0.485

R*? : adjusted coefficient of determination.
RSS : residual sum of squares.
DW : Darbin-Watson’s ratio.
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days of age
Model R RSS DW | DW—2 |
Brody 0.9860 51629 2.152 0.152
Logistic 0.9758 87218 1.507 0.493
Gompertz 0.9863 49636 1.920 0.080
Bertalanffy 0.9882 42889 2.108 0.108
Richards 0.9868 38774 2.292 0.292
R*? : adjusted coefficient of determination.
RSS : residual sum of squares.
DW : Darbin-Watson’s ratio.
Table 6. Test of normality to distribution of the fitted parameters.
Trait Model A B k M
Brody NS NS NS —
Logistic NS % % NS =3
Kurtosis Gompertz NS * NS —
Bertalanffy NS NS NS —
Richards NS * % * k% * 3k
Brody NS * * —
Logistic NS * % NS =
Skewness Gompertz NS * % NS —
Bertalanffy NS * NS =
Richards NS * ok NS * %
* % (P<0.01 * :P<0.05 NS:Pz=0.05.

A : mature size.

B : constant of integration. k : rate of maturing. M : form parameter.
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Thol, HHERALHEAFSENEHIZ, Brody,
Bertalanffy, Gompertz, Logistic, Richards ?J[§
TAE oo, 72, B2 A FAIT Richards,
Bertalanffy, Brody, Gompertz, Logistic )BT
/|8& 424 72, Richards & Bertalanffy @) £ 712
BT, HHEFAEELISSEDEFFANE -
TWwbNIZ, BEAFEMDIEFIFANED L W
DI, FEEF\FEHECLVFALIN T L7725
tEzZ 605, —7%, DW i3, Gompertz ®ET )V
B d 21238 ¢, LIF Bertalanffy, Brody, Richar-
ds, Logistic IET&H - 72,

BoNl g T A= nGHicB TS, EHAE
DOMEFERFF G2 72, 92FE, Brody, Ber-
talanffy @€ 7)LIC BT, HAEEHITH LN
7» -7z, Logistic & & Uf Gompertz @€ 7/ Ti3,
B ik s FE M0 @B L ~72,—7 Richards
DETME, BK, MizBwIEELEESEIT
& b7z, EEIL, Logistic, Gompertz, Bertalanf-
fy DETNIZB VT, B2BREFEESIRBH SN
Lotz £72, Brody DET LB L Kizgw
T, Richards 70z B EMizBwT, AF
PEDELS Sz,

—#Eiz, MR FHETHITTS L, e oM
WICBIT2480H 5 W IIAEEHEL L OEEBE
Hiz X 2287, Avicfagk - Euib3 i, @ik
BIZRE BT T 2881 HNT, REET LD
FEEIE L DY, AIFETL, FEEIZHTIE
SizhH, EREIC S TiZHEE & gL T,
FEEH0.53% ~0.94% =5 - 72,

& = 5T, Richards & Bertalanffy @& 701z
BYWT, FEES L EKREIS, HTidokEs
DEHBEERARELFEENEFE» AL T
foo ZHIUE, TETIZEWT, HTIEH 5%
T AHMOBEL SOEERL TWwE LD EE
b, Thbh, FHEERED L IZELHML
BENDD 0 EE{LE N RE&IE, 329/2F 2
— 7 % %2 Bertalanffy ® 7L 1) 4 D0 ¢5 2
—# % 4D Richards DET IO FELSEIE L,
Lo L, BEEOEKERLSEN L 5 2GS0 L T8N
REVRESIIHL TR, T A—FDFDHE W
Richards @& 7z 57, £EH M (Multicol-

linearity) 25 TFFE L0 & DIRE0 255 5, #
DER, FRICEBES Y, FERAET IR
LNEEZLNE, 2D EL, Richards »ET
NZB N THFEGEOR[ LN T A—IDE52
EhREVZ EpLLHEEENS,

FHFROBANI T HAE, REETT NN $7 £
— PR THRE S — - 2 FEMICWET S &
ZAHIRHBNT, BNz A —F B IERTH
LTwahd, BETHL, £ H T4, Bertalanffy
DETNVHENTDB EWZ D,

LLELY, ERERETT L 25E AT 2
ET, 9—=FTA 7 FLr o FIEIPRA 2B
T 2 MR DEREIZ DT L, Bertalanffy H€ 71
TERETHL EREFI N,
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Comparison of Nonlinear Growth Models for
Describing Weight-Age Data in Rhode
Island Red “Takikawa P,” Females

Hironao Houkiyama, Nobuyuki Sucimoro

Summary

Growth pattern is realized as one of characters to be improved. Then, Comparisons of nonlinear growth models
were made for describing weight-age data in Rhode Island Red “Takikawa P,” females.
1. Five nonlinear growth models with three or four parameters family, which were Brody, Logistic, Gompertz,
Bertalanffy, Richards, were used to fit.
2. Fitting to mean of weight-age data for estimating the growth pattern traits, goodness of fit of Bertalanffy and
Richards were better than the other models.
3. Fitting to individual weight-age data for estimating the growth pattern traits, ajusted coefficient of determination
of Bertalanffy was the highest of the five models, which was 0.9882. And one of Richards was the second, which was
0.9868. In addition, one of Gompertz, Brody, Logistic was 0.9863, 0.9860, 0.9758 respectively.
4, On the test of normality to distributions of fitted parameters, Bertalanffy was better than the other models.

These results concluded that Bertalanffy is the best model for describing weight-age data in Rhode Island Red
“Takikawa P,” females.

Key words: nonlinear growth model, growth pattern, Rhode Island Red, goodness of fit.
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Improvement of Nutritive Value of Cereal Straw by
Solid State Fermentation Using Pleurotus Ostreatus

Masahiro OxamoTo, Masaaki Yamakawa and Hidenori Age

Utilization of Feed Resources in Relotion to Nutrition and
Physiology of Rumindnts in the Tropics 178-185, (1992)

A series of experiments was conducted to study the
effects of white rot fungal treatment of cereal straw on
lignin degradation, dry matter digestibility by cellulase
(Ce-DMD) and digestible organic matter intake (DOMI)
in sheep. Four strains (Hi80-2, Hi76-3, IPB No. 53 and
TMI30026) of Pleurotus ostreatus were used for the
experiments. After 60 days of fermentation (Hi80-2) of
rice straw, the content of acid-detergent lignin (ADL)
decreased rapidly and Ce-DMD increased from 31 to 52
%. Supplementation of rico bran to the straw culture
did not affect appreciably the ADL content and Ce-

DMD. Treatment of rice straw, wheat straw and soy-
bean straw with IPB No. 53 decreased the ADL content
and increased Ce-DMD remarkably. After 135 days
(Hi76-3 and TMI30026) and 140 days (IPB No. 53) of
fermentation of rice straw. DOMI in sheep fed treated
straw was higher than that in the animals fed untreated
straw. Treatment with TMI30026 increased DOMI by 58
9. These results indicate that solid state fermentation
with Pleurotus ostreatus improves the nutritive value of

cereal straw.
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