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Effect of Yeast Powder Added in Diet on the |
Growth of Black Porgy(/caﬂ/ia,aagﬂ/s saﬁ/ege//)

- ‘Wen-Cheng Wang, Hwei-Ling Yeh, Shiarn-Chiang Chou, Chin-Ling Tsai and Chih-Yang Ling

In this trial, cane molasses yeast processed by the Taiwan Sugar Company
were used to evaluate its effect on the growth rate, food conversion rate and
protein efficiency -ratio of black porgy (Acanthopagrus schlegeli), compared
with other kmd of yeast.

The food conversion rate of black sea bream fed diet containing 6% cane
molasses yeast were 3.16 to 3.56. It was better than that of fish fed diet con-
taining 0% yeast (3.86 to 4.58). The protein efficiency ratios of the former
were 0.74 -0.89, still better than that of the latter, which were 0.58-0.66.
Howéver the efficiency of the diet containing this level of yeast are the best in all
the levels. .

- The growth rate of black sea bream fed diet containing cane. molasses yeast
are better than fish fed diet contammg brewer yeast or beet sugar molasses yeast

" after '8 weeks. :

T BE R KR
Key words: Black porgy, Yeast powder, Growth.
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#1 HRNARSEERERN S BAHGRES
Table 1| Formulation of diet containing different levels of cane molasses yeast powder

for black porgy.

Kinds 7/ content (%)
Ingredients Remarks
Y—-0- Y—3 Y—6 Y-—~9

Fish meal 47.0 44.8 42.7 40.6 c.p.*'=63.5%
Soya meal defatted 18.0 18.0 18.0 18.0 c.p. =40.2%
Yeast 0.0 - 3.0 6.0 9.0 c.p. =45.1%
Dextrin 15.0 - 15.0 15.0 15.0

a — starch 6.0 6.0 6.0 6.0

Feed oil 6.0 6.0 6.0 6.0 fish’s /soya’s = 1
Vitamin mix *2 2.0 2.0 2.0 2.0

Mineral mix ** 3.0 3.0 3.0 3.0

Cellulose 3.0 2.2 1.3 0.4

*1

c.p, means crude protein content

*2,%3 gccording to Halver’s formuwla

x2 HBRAZEERBZHEERY
Table ? Description on yeast powder used in diet for black porgy trials,

Descriptions

Class

Kind of yeast Level (%) Supplier, Co,
T—0 - 0
T—6 Cane molasses 6 Taiwan sugar Co.
M—6 Brewers 6 Maowang enterprise Co,
P—é6 Beet molasses 6 Bouchiang enterprise Co,
C—6 Yeast culture 6 Chiuchen Co,

=~ B

%ﬁﬁﬁﬁﬂ%%%ﬁ&%@z%muﬁﬂﬁz<%wcmwmmnmm,mm)~ﬁaﬁgm
( Protein efficiency ratio, PER ) RE(RZ ( Growth rate, GR ) fFEHIEE# » HHABARS
T

e, BEEE(E)
.ﬁﬂﬁg_ pEERINE (g )
BEREmME(g)
S ST T YD)
B E E= feEEmE (g) % 100 %

W E(g)
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Table 3 Formula of diet. containing dlfferent kmd of yeast Dowder for black pPorgy.

v Kmds of diet / Content (/0_)‘ :
Ingredients ' —  Remarks

T—0 T—6 M—6 P—6 C=¢ o

Fish meal - A 47.0  42.7 42.7 42.7  42.7 c.p.*‘iies.sfé
Soya meal defatted  18.0  18.0 18.0. 18.0°  18:0 c.p.=40.2%
Yeast o 0.0 6.0 6.0 6.0 6.0 c.p.=45.1%
Dextrin ' 15.0  15.0  15.0  15.0 15:0

‘@ — starch | 6.0 6.0 6.0 60 6.0

0il 6.0 6.0 6.0 6.0 6.0 fish's/soyats=1
Vitamin mix *? 0.0 0.0 0.0 0.0 0.0

Mineral mix *3 3.0 3.0 3.0 3.0 3.0

Cellulose 5.0 3.3 3.3 3:3 3.3

*1 ¢,p. means crude protein content

*¥2,%3 according to Halver’s formula

TEREETSR

=~ TRERSHEMEHIRERR 2 VE
AT 5 S BLR Z Bkt > H— i&‘ﬁiﬁ@ﬁ‘ﬁf*%ﬂmizi °
BHERNEAAE  EMEZBEBNBEHIIMEKS -HERSBETZ 6 ~ 9% HBEESF

%w76+w80g&m90+m64g y B RENR 40.6 R 41.90% » BB BEENO ~
3HBHEBE-

- BHZEBRSRL BHEERMEE - L6 M2 0.T4BRE » HAB 9 %4> 0.69 » Kk
Wz 0%ME 3 %RPR 0.66 » R 6 LM BEAFIARSRE
FMBREF ARR MR 7 » FARAMMZ SRERB AR » TERARE M KEELE

£4 RMAFRRERSHZ BN —BKS

Table 4 The chemical composition of diets containing cane molasses yeast powder for v
black porgy. )

Level (—%) 7Content (%)

Kind of composition analyzed

Y—o Y—3  Y-6  Y-—9
Crude protein  26.64 . 26.70 26.83 - 25.21
Crude fat 6.73 6.69 6.78 6.48
Crude ash 9.11" 8.84 - 8.75 8.54

Moisture 34.00 34.61 35.08 34.51
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*5 %ﬁﬁﬁﬁué‘ﬁﬂaﬁE%ZEﬂAﬁﬂ 8 @&%EZ%M A
'Table 5' Changes in body Welght of black p0rgy fed dlets contalmng dlfferent levels

of cane molasses yeast.

Feedmg'permd  Level ( —% ')"/libody‘weig"ht. *

Y - 9 .

( weeks )" IETE Y—6

Initial . .31.01% 16.63  33.88 + 15.71 32.46 % 13.95 32.12 + 12,97
2 35.45+18.36 38.43+19.81 37.78% 14.35 35.87 £16.11
4 38.40 % 20.65 40.70 i 21.65 40.40°% 16.08  38.98 *+ 17.03
6 43.18+22.16 45.52°F 23.48 45.43.% 17.92 | 43.50 £ 18.27
8 45.36 4 24.17  47.77 £ 24.05 48.76 % 19..80 46.90 + 19.64

* Mean ( gm ) +S.D,

%6 BEALSAREHEHESENZEONEL
Table 6 Comparison on protein efficiency ratio of black porgy fed diets containing

different levels of cane molasses yeast.

Feeding period Level ( —% ) / protein efficiency ratio

¢ weeks ) Y—0 Y—3 Y—¢6 Y—o9
2 0.67 0.72 0.82 0.72
4 0.63 0.54 0.60 0.62
6 0.74 0.80 0.86 0.72
8 0.60 0.56 0.68 0.68

Means 0.66 0.66 0.74 0.69

®7 Eﬁﬁ]ﬁﬂu\@ﬁﬂg%ﬁﬁﬂﬁﬁﬂAﬁ]ﬂZﬁﬂﬁiﬁ
Table 7 Comparlson on. feed conversion rate of black porgy fed diets containing

dlfferent levels of cane melasses yeast,

Feeding period . Level _(~—%)/ feed conversion rate

-( Weeks ) Y—0 Y—3 Y—6 Y—9
2 3.86 3.47 3.16 3.98
4. 3.96 . 4.62 4.29 4.35
6 3.42 . 3.12 . 3.18 3.64
8

4.18 4.45 3.62 3.86

Means - 3.86 3.92 3.56 3.96
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Table § Mortality of black porgy fed diets containing different levels of cane mo-

lasses yeast,

Level (%)

Survival No and mortality

Y—0 Y—3 Y—6 Y—09
Initial No.- _ , 32 . 32 32 32
Final No., | - 31 30 32 23
Mortality (%) 3.12 3.25 0 28.12

%9 BHALAAREEBHZESEN 8 AREES THN
Table 9 T test (LSD) for weight of black sea bream fed diet containing different

contents of yeast powder,

IET C . Lower Difference - Upper
D omparison Confidence Limit Between Means Confidencé Limit

7—6 ' — 0.539 4.270 9.079
7—8 0.759 5.568 10.377 *% ¥
7—5 3.739 8.548 13.357 * Kk
7—3 12.617 17.426, " 22.235 *Kk
7—2 13.641 18.450 23.259 L L L]
7—4 15.232 20.041 24.850 *X%

T 7—1 17.921 22.730 27.539 *H ¥
6—7 — 9.079 — 4.270 0.539
6—38 - 3.511 1.298 6.107
6 —5 -~ 0.531 4.278 9.087
6—3 8.347 13.156 17.965 L
6—2 9.371 14.180 18.989 KK
6—4 . 10.962 15.771 20.580 LE R
6—1 13.651 18.460 23.269 *k K
8§—7 - 10.377 — 5.568 — 0.759 *kX
8§—6 — 6.107 — 1.298 3.511
8—5 — 1.829 2.980 7.789
8—3 7.048 11.858 16.667 *RH
8—2 8.073 12.882 17.691 *k ¥
8§—4 9.663 14.473 19.282 *F K
8—1 12.352 17.161 21.970 *%x
5—7 —13.357 — 8.548 — 3.739 *kF
5—6 — 9.087 — 4.278 0.531
5—28 -~ 7.789 — 2.980 1.829
5—3 4.068 8.878 13.687 * Kk
5—2 5.093 9.902 14.711 * KK
5—4 6.683 11.493 16.302 XK
5—1 9.372 14.181 18.990 *k K
3—7 — 22.235 —17.426 —12.617 T
3—6 — 17.965 —13.156 - 8.347 * KK
3—8 — 16.667 — 11.858 — 7.048 *Kk
3—5 — 13.687 8.878 — 4.068 *kx
3—2 — 3.784 1.025 5.834
3—4 — 2.194 2.615 7-424
3—1 0.495 5.304 10.113 AKX
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' Table 9 T tests (LSD) for. welght of black porgy fed dlet contammg' dlfferent
i . contents of yeast powder, :

DIET Cdvmparis'on . Lower Diff,é@”’ o Ueeer
: T *+  Confidence Limit . Between Means .+ Confidence Limit.
2—7 - - —23.259 —18.450 - 13641 xkxe
2—6 — 18.989 —14.180 —0.371 wwr
28 ~17.691 —12.882 = 8.073 - x*=
2—5 —14.711 — 9.902 = 5.003  exx
2—3 — 5.83¢ . — 1.025 3.784 -
2—4 = . —.3.219 1.590 .6.399
2—1 = 0.530 4279 9.088
4=7 . —24.850 . —20.041 —15.232  xx
4—6 —20.580 —15.771 —~10.962 %
1—8 —19.282 . — 14:473 = 9.663  %»
4—5 — 16.302 — 11.493. . — 6.683 k¥
4—3 — 7.424 — 2.615 2.194 '
42 = 6.399 : — 1.590 3.219
4—1 — 2.120 2.689 7.498
1—7 —27.539 - —22.730 = 17.921  #xs
1—6 — 23.269 — 18.460 —13.651  ##%
1—8 | — 21.970 T —17.161 —12.352  *xx
1—5 — 18.990 i—14.181 — 9.372  *x»
1—3 . —100113 — 5.304 — 0.495  x%x
1—2 — 9.088 o — 4279 0.530 :

1—4 — 7.498 = 2.689 A 2.120

NOTE: a; T'his test controls the type | cé_mpariSonwise error raté not the exper'iment-
‘ wise error rate, . o )
b. Alpha = 0.05 Confidence = 0.95 df =184 MSE = 71.29773
Criiical Value of T=1.97294 Least Significant Difference = 4.'8091‘ :
¢,  Comparisons signifvicx_mt at the 0.05 level are indicated by “ #¥x 7,
" d. *D No1-'8 defined as :
1 : initial Weight of y—0 class 5 : final weight of y—0 class
2 : initial weight of y—3 class 6 : final weight of y—3 class
3 : initial weight of y—¢ class 7 : final weight of y——6‘ class
4 8

: initial weight of y—9 class : final weight of y—9 class:
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y-=»0 24 0 96 0.00 50.00
final 32 [EREEERERRERERAEE 8 104 417 54,11
40 *kkkkk 3 107 1.56 55.73
48 |x 9 116 4.63  60.42
56 £22 2 2 118 1.04 61.46 -
64 *k 1 119 0.52 61.98
72 0 119 6.00 61.98
80 *k 1 120 0.52 62.50
y-3 24 0 120 0.00  82:50
final 32 0 120 0.00 62.50
40 ERRKEK 10 130 5.21 67.71
48 FRREEEXERE AR CEEEE 8 138 4.17 71.88
56 *RAK 2 140 1.04 72.92
B4 |wkkkxx 3 143 1.56  74.48
72 | 1 144 0.52  75.00
80 0 144 0.00 75.00
y-6 24 .0 144 0.00 75.00
final 32 0 144 0.00 75.00
40 ERERRKRK 4 148 2.08 77.08
48 FEEERAKEEREE TS 7 1565 3.65 80.73
56 |Fvokcnkskksiionc 8 163 417 84.90
B4  [rrenee 4 167  2.08  86.98
72 *% 1 168 0.52 87.50
80 0. 168 0.00 87.50
y-9 24 0 188 0.00 87.50
final 32 253 2 170 1.04 88.54
40 | FEErERRRRcses 7T 177 3.65 92.18
48 3 186 4.69 86.88
56 hkkx 3 189 1.56 98.44
64 |*esx 2 191 1.04  99.48
72 *% 1 192 0.52 100.00
80 ' 0 192 0.00 100.00
DIET  WEIGHT 4 8 12 16 FREQ CUM. PERCENT CUM.
MIDPOINT FREQ PERCENT

3 AREMEEANZEARHNEEEHIBEZRESHE
Fig.3 Frequency bar chart of weight of black porgy 'fed diet containing different

contents of yeast powder after § weeks.
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%10 HEEILISRE RN 2R 465 8 B%#E Duncan’s multiple range Rl
Table 10 Duncan’s multiple range test for weight of black porgy fed diet containing

different contents of yeast.

Duncan Grouping . ’ Mean N DIET
A 52.637 24 7 *3
. A -
B A 48.367 24 6
B .
B 47.069 24 8
B
B 44.089 24 5
. C . 35.211 24 3
R c | | o
D . C 34.187 24 2
D C T :
D C © 32.596 © 24 4
"D - 2R
D 29:908 .24 1

NOTE:a, This test c0ntrols the type I compar1s0nw1se error rate, not the experiment-
‘wise .error rate :

“b.  Alpha=0.05 . f_1mjhmE=7was

‘ViNumber of Means: S22 3 4 5

Critical Range .- . 4.8422223 5)0918937_5.2525497 5.373242

. Number of Means' - '.- -6 A . 8 -
Critical Range - = . 5.4748116 5.5578275 5.6257551

. Means with the same letter are not significantly different. -

d.*1 No 1 — 8 defined as : |
1 : initial weight of y—0 class : final weight of y—0 class
: initial weight of y—3 class : final weight of y—3 class

: final weight of y—6 class

0 N O »n

2
3 : initial weight of y—6 class
4

: initial weight of y-—9 class : final weight of y—9 class

H E MR RET > W 6 2 ME » FRALRER s BEARLURARBERFHAR
B R ERETZRREN 6 2 FMEBFSLEE ; RERRFRMBERHZ 0 HHELE > M
X EREREHE S % AETRPPZHE » FRMRFEMEEREZZAE  UTEREERARE
INMEAESE » MAERBEERB I -
“NAAREERDRHBHEARR RS

— 5 S ERFIME 11 °

UaRASEEEN SRS AN EE 2HE s BRABE BATImER  BENEHT— 64
£59.40 + 11.35 g » HEEMONHM— 682 57.82+ 14.15 s REXMBH P —6M 2 57.22+
18.19 g HA8F » FHEHERA » EFEEEHR/D  THERBRALERAERANBEMEHRET
HBE , hEBEENFSERRY B cEETELENAEF FUREFRZRBE(RI) -

SRR MBS ERNENEDSR 2 T— 0 R C— 68 » ARERZABES JIR5G5.92116.54
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#13 BHEALARREERWESEH 8 BB ZIETX
Mortality of black porgy fed artificial diets containing different kinds of

Table 13

yeast powder after 8 weeks,

#11 o
Table 11 Chemical composition of diets containing different kinds of yeast powder.
_ Kinds of diet./ Content (%)
Composition -

- T—0 T—6 M—§6 P—6 C—6
Crude protein 27.35 27.57 30.13 28.90 29.57
Crude fat 8.24 7.80 7.46 7.45 7.67
Crude ash 9.46 9.34 9.96 10.08 9.74
Moisture 28.64 27.50 26.70 - 27.49° 27.95
# 12 &Eﬁﬁuﬂ‘ﬂnnﬁﬂﬁ%ﬁﬁ}ﬁﬂZ%iﬂﬂc
Table 12 Changes in body weight of black porgy fed dlets contamlng dlfferent kmds

of yeast powder o o

Feeding Kinds of diets  Body weight (g)

periods : o — — _

(weeks) T—0 T 6 M—6 P—¢ C—6

Initial = 46.53 % 12.48% 46.35 % 11.16 _ 46,50 = 11.15 ~ 46.35 & 12.87 * 46.39 & 11.54
2 49.00% 13.42 47.92F 11.85 49.66 & 11.97 49.82 + 12.47  48.66 =+ 12.21
4 51.42 + 14.91 52.43+11.36 53.38 £ 12.53  52.80 + 16.57  52.50 + 14.72
6 53.92 + 15.83 56.44 £ 11.61 55.20 + 13.59 - 55.25 + 17.71 54.70 * 15.86
8 55.92 + 16.54 59.40 +11.35 57.82*+14.15 57.22+18.19 55.81 + 17.48

¥ Mean (gm) +S.D,

Survival No,

Kinds of diet

and , -
Mortality (%) T—0 T—6 M—6 P—o C—6
Initial No, 18 18 18 18 18.
Final No, 16 18 12 17 17
Mortality ‘ 11 0 33 6 6
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#F14 BEHEALARFRIMESHEAENZEORRE
Table 14 Comparison on protein efficiency ratio of black porgy fed diets containing

different kinds of yeast powder,

Feeding periods Kinds of diet / Protein Efficiency Ratio
( weeks ) T—O- T—6 M—6 P—6 C—6
2 0.60 0.87 0.86 0.74 0.74
4 0.61 0.92 0.69 0.73 0.68
6 0.67 0.06 0.66 0.67 0.55
8 0.42 0.89 0.59 0.41 0.27
Means 0-58 0.89 0.70 0.64 0.56

*15 HHEFALUARAMRERSRE SRR X
Table 15 Comparison on food conversion rate of black porgy fed diets containing
different kinds of yeast powder,

Feeding periods Kinds of diet / Food conversion rate
( weeks ) T—0 T—6 M—6 P—o¢ C—6
2 4.42 3.03 2.86 3.91 3.31
4 4.38 2.88 3.58 3.88 3.71
6 3.73 2.53 4.58 3.99 5.26
8 5.77 4.18 4.22 6-49 11.25

Means 4.58 3.16 3.81 4.57 5.88
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Fig.4 Growth rate of black porgy fed diet containing different kinds of yeast pow-
der during § weeks.
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T - 0 final 35 x% 1 91 0.58 50.56
40 0 91 0.00 50.56
45 E2z 2 2 83 1.11 51.87
50 FREXKERKEEEE 6 99 3.33 55.00
55 TEEERERE 4 103 2.22 57.22
60 *okkk 2 105 1.11 58.33
65 E%k 2 107 1.11 59.44
70 *% 1 108 0.56 60.00
T - 6 final 35 0 108 0.00 60.00
40 *x 1 109 0.56 60.56
45 0 108 0.00 60.56
50 KRKKAKEE 4 113 4.22 62.78
§5 KEREREREES 5 118 2.78 65.56
60 E2222 2200 4 122 .22 67.78
65 KXXFKEEE 4 126 2.22 70.00
70 0 128 6.00 70.00
N - 6 final 35 0 128 0.00 70.00
40 0 126 0.00 70.00
45 *¥ 1127 0.56 70.56
50 L2222 4 131 2.22 72.78
55 E2322 o222 s 2] 7 138 3.89 76.67
60 £33 2 2 140 1.11 77.78
65 £REXEE 3 143 1.87 79.44
70 *% 1 144 0.56 80.00
P - 6 final 35 *x 1 145 0.56 80.56
40 * 1 148 0.56 81.11
45 *kEk 2 148 1.11 82.22
50 FERRREEEER 5 153 2.78 85.00
55 0 153 0.00 85.00
60 KEERERK 3 156 1.67 86.67
65 TRkRERRE 4 160 2.22 88.89
70 XKk 2 162 1.11 80.00
C - 6 final 35 0 162 0.00 90.00
40 ETT L 2 164 1.11 91.11
45 £222" 2 166 1.11 82.22
50 RERREEKE 4 170 2.22 94.44
55 EET 22 23 3 113 1.67 96.11
60 FEEEERRREE 5 178 2.18 98.89
65 0 178 0.00 98.89
70 E2T23 2 180 1.11  100.00
DIET VEIGHT f—t—t

MIDPOINT 2 4 & 8 FREQ CUM. PERCENT CUM.
FREQ PERCENT

B6 REMEALENERBEIRZEEEE 8 ER BESHE
Fig.6 Frequency bar chart of weight of black porgy fed diet containing different
kinds of yeast powder after § weeks,
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Table 1§ T tests (LSD) for weight of black porgy fed diet containing different

kinds of yeast powder after 8§ weeks,
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DIET Comparison

Lower

Confidence Limit

Difference

Between Means

Upper

Confidence Limit
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7— 9

10 —
10 —
10 —
10 —
10 —
10 —
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10 —
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W W W W 0O,
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#16 %Mﬁuxﬁ%ﬁ@%%ﬁﬁSﬁﬁﬁﬁﬁzTﬁm(§~)
Table 16 T test ¢ LSD ) for weight of black porgy | fed diet containing different

kinds of yeast powder after 8 weeks,

Lower Difference Upper
DIET Comparison ) . s
Confidence Limit Between Means C Confidence Limit

6— 7 — 7.665 — 2.671 2.323
6— 8 — 7.045 — 2.051 2.943
6— 9 — 6.680 — 1.686 3.308
6 — 10 — 5.893 — 0.899 4.095
6— 1 2.249 7-243 12.237 * K%
6— 3 2.282 7.276 12.269 k¥
6— 5 2.392 7.386 12.380 * %k
6— 2 2.430 7-424 12.418 * k%
6— 4 2.431 7.424 12.418 *xx
1— 7 —14.908 — 9.914 ~ 4.920 *xx
1— 8 — 14.288 — 9.2 — 4.300 *%¥
1— 9 —13.923 — 8.929 —3.935 rox
I—n —13.136 — 8.142 —3.148 * %k
1— 6 — 12.237 — 7.243 — 2.249 * %k
1— 3 — 4.961 0.033 5.027
I1— 5 — 4.851 0.143 5.137
1— 2 — 4.813 0.181 5.175
1— 4 — 4.812 0.182 . 5.176
3— 7 — 14.941 — 9.947 — 4.953 *kx
3— 8 —14.321 — 9.327 . ~—4.333 * k¥
3— 9 —13.956 — 8.962 — 3.968 * %
3—10 —13.168 — 8.174 —3.181 *%k%
3—~ 6 —12.269 - 7.276 —2.282 * k%
3— 1 — 5.027 — 0.033 ) 4.961
3~ 5 — 4.883 0.111 5.104
3— 2 — 4.846 0.148 5.142
3— 4 — 4.845 0.149 5.143
S5— 7 — 15.051 —10.057 —5.063 *% %
5— 8 ~—14.431 — 9.437 —4.443 ** ¥
5— 9 — 14.066 — 9.072 ~4.078 ¥
5—10 —13.279 — 8.285 —3.291 *E%
5— 6 —12.380 — 7.386 —2.392 * X%
5— 1 — 5.137 — 0.143 4.851
5— 3 — 5.104 — 0.111 4.883
5— 2 — 4.956 0.038 5.032
5— 4 — 4.956 0.038 5.032
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Table 16 T tests ( LSD ) for weight of black porgy fed diet containing different

kinds of yeast powder after § weeks,
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DIET Comparison

Lower

Confidence Limit

Difference

Between Means

Upper

Confidence Limit

2— 7
2— 8
2— 9
2—10
2— 6
2—1
2— 3
2— 5
2—- 4
4— 7
4— 8
4— 9
4—10
4— 6
4— 1
4— 3
4— 5
4— 2

—15.

—14

—14.

—13

—15.
-469
—14.

—14

—13

5
5
- 5
4

089

.469
104
317
—12.
— 5.

418

175
5.142.

— 5.
4.993

032

089

104

.317
—12.

418

-176
-143
.032
-994

I
P
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-475
.110
.323
-424
181
-148
.038
.001

|
S S O O N oW ©

|
Yk
<

-096
-476
.111
-323
.424
.182
.149
.038
.001

|
S OO O N o w W

—5.101
—4.481
—4.116
—3.329
—2.430

4.813
.846
.956
.994

P S

—5.102
—4.482
—4.117
—3.329
—2.431

4.812
.845
.956
.993

[

* %k ¥

* KK

* kX

* k%

* k%K

*%k

* %k

E 2 23

kK ¥

* %k

NOTE:a. This test controls the type I comparisonwise error rate
error rate,

b. Alpha = (.05

Confidence = (.95
Critical Value of T = 1.97419

df = 168

MSE = 57.58927
Least Significant Difference = 4.9939

c. Comparisons significant at the 0.05 level are indicated by * x%x

d. *»No 1 — 10 defined as :

R DN e

: initial
: initial
: initial
¢ initial

: initial

weight
weight
weight
weight
weight

of T—0
of T—6
of M—6
of P—s¢
of C—6

class
class
class
class

class

©w o NN O

: final weight
: final weight
; final weight
: final weight
10 :

final weight

of T— 0 class
of T— 6 class
of M— g class
of P— g class
of C— 6 class

not the experimentwise
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%17 REALARRREHERE s BHIEE Duncan’ s multiple range 18l
Table 17 Duncan’s multiple range test for weight of blaek porgy fed diet containing
different kinds of yeast powder after § weeks.

Dunean Grouping Mean N DIET
A 56.443 18 7
A
A 55.823 18 8
A
A 55.458 18 9
A
A 54.671 18 10
A
A 53.772 18 6
B 46.529 18 1
B
B 46.497 18 3
B
B 46.386 18 5
B
B 46.348 18 2
B
B 46.348 18 4

NOTE: a. This test controls the type I comparjsonwise error rate, not the experimentwise

error rate,

b. Alpha = 0.05 df =168 MSE = 57.58927

Number of Means 2 3 4 5 6
Critical Range 5.0251271 5.2842294 5.4509538 5.5762049 5.6816111
Number of Means 7 8 9 10 ‘
Critical Range 5.7677628 5.8382562 5.8964663 5.9450642

c. Means with the same letter are not significantly different,
d, *!' No 1 — 10 defined as :

: initial weight of T— ¢ class : final weight of T— 0 class
: initial weight of T— g class : final weight of T— ¢ class

: initial weight of M— ¢ class : final weight of M— g class

O 0o 3 &

: initial weight of P— g class : final weight of P— 6 class

S I S

: initial weight of C—6 class 10 : final weight of C— 6 class

B

BHERFRGERAAHUCE  KERZE S AR TERNAESHATRRES » BEREHEE
HEXEER A ESN TERS FRRFHHYE R ARG M BHERY » SRELEEE
RE—XFri st B8 » (FARRBBLUEFISTER » BB o
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