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Thesis Title Spawning Season and Female Size at First Maturity of
Scylla paramamosain and Scylla olivacea in Ban Don Bay,

Suratthani Province
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Abstract

This study on the spawning season and female size at first maturity of
Seylla paramamosain and S. olivacea in Ban Don Bay, Suratthani province, from April, 1999
to March, 2000, was to investigate the carapace width and body weight frequency distributions,
the relationship between carapace width and body weight, the size at first maturity and the
spawning season.

The frequency distributions of carapace width of the male and female S. paramamosain
showed that the‘average carapace widths (1 1.5610.02 cm and 11.25:0,99 cm, respectively) were
larger than those of the S. ofivacea (10.11F0.03 cm and 9.66£0.04 cm, respectively). The
frequency distributions of body weight of the male and female S. paramamosain showed that the
average body weights (408.6512.32 g and 296.52%2.39 g, respectively) were greater than those
of the S. ofivacea (291.0133.02 g and 190.2114.91 g, respectively). The relationships between
carapace width and body weight of S. paramamosain and 8. olivacea, in male and female, were
JogW=3.376910gCW-1.0169, logW=2.8034logCW-0.5084, 1logW=3.4480logCW-1.055 and
logW=2.742410gCW-0.4561, respectively . The S. paramamosain females (11.58 em) had size
at first maturity larger than the S. ofivacea (10.07 cm) and Female Maturity Index {EMI) was the
better indicator of size at first maturity than the use of sizes of the smailest gravid crabs. The
spawning seasons of S. paramamosain were during October-December and April-May and of
S. olivacea was November-January, Additional observation showed that the two species had
different habitats. S. paramamosain lived both inshore and offshore while S. olivacea lived in

mangroves.
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0.7651 - 0.7750 4 100.00 0.00 0.00 0.00 100.00
0.7751 - 0.7850 11 100.00 0.00 0.00 0.00 100.00
0.7851 -0.7950 17 160.00 0.00 0.00 0.00 100.G0
0.7951 - 0.8050 14 100,00 .00 0,00 0.00 100.00
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0.8651 - 0.8750 25 32.00 40.00 26.00 806 1006.00
0.8751 - 0,88s0 24 0.00 4583 16.67 37.50 100.00
0.8851 - 0.8950 50 0.00 20,00 40.00 40.00 100.00
0.8951 - 0.9050 69 0.00 290 3043 66.67 100.00
0.9051 - 0.9150 60 0.00 10,00 18.33 71.67 100.00
0.8151-0.9250 52 0.00 11.54 19.23 69.23 100.00
0.9251 - 0.9350 52 .00 3.85 32.69 6346 100.00
08351 -0.9450 72 0.00 20.83 37.50 41.67 100,00
0.9451 - 0.9550 78 0.00 385 39.74 5641 100.00
0.9551 -0.9650 70 0.00 143 34.29 64.29 100,00
0.9651 - 09750 74 0.00 14.86 25.68 59.46 100,00
0.9751 - 0.9850 44 0.00 31.82 18.18 50.00 100.00
0.9851 - 0,9950 52 0.00 7.69 28.85 63.46 160.00
6.9951 - 1.000 16 0,00 6,25 625 87.50 160.00
> 1,000 7 0.00 0.00 4286 57.14 100.00
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*hFkkhkdddhhkdkFFtF I dEdbrrrrrddr iy

. * non-parametric test
khkhkArd okt rd Rtk d b bk kdrd I Frrrririrrvry

FhEkkhFhkkrdd k¥

. *width

*hEhkhkhk Atk hkdddk

. kwallis width, byl(group,

Test: Equality of populatizis (Kruszel-Wallis Tz:z)

group _Obs _zankSum
1 7060 ££329352.42
2 4103 3:I171040.00
3 3001 17£26582.00
4 1841 ©S2I1060.00

probability = 0.0001
o et 3 <
W) madSenivuuinaanunilnszasuntsvesnzaviiuay
Unziadilunansngy nazmid (Mann-Whitney test)

. ranksum width if group<3, by(group)

Two-sample Wilcoxon rank-sunm (Mann-®Wkitney) .tes:

group | obs ranx sum expected
_________ G —_—
1] 7060 40853£03 38408920

2] 4103 2147¢€263 22902946
_________ e e e
combined | 11163 62311866 €2311866

Ho: width({group==1) = width!group==2)
z = 8,691
‘ =

Prob > |2z 0.0000




. ranksum width if grouvp>2, by(group}

Two-sample Wilcozon rank-sum (Mann-Whitney) test

group | obs rank sum expected
_________ o e e e e Gaan

3] 3001 7692614  7266921.5

4 1 1841 4032289  4457981.5
......... e e e
combined | 4842 11724903 11724903

Bo: width{group==3} = width(grbup==4)
z = 9,015
Prob > |z| = 0.0000

ranksum width if group==1 | group==3, by(group)

Two-sample Wilcoxon rank-sum (Mann-Whitney) test

group | obs rank sum expected
_________ e e
11 7060 40238308 35518860

31 3001 10378583 15098031
_________ A S e em e
combined | 10061 50616891 50616891

Ho: widthi{group==1) = width({group==3)
z 35.408
Prob > |z] 0.0000

[

» ranksum width if group==1 | group==4, by(group)

Two-sample Wilcoxon rank-sum (Mann-Bhitney) test

group | obs rank sum expected
_________ e E A ————
14 7060 35106103 31424060

4} 1841 4512248 8194291
_________ B eadatat T T e et e
combined | 8901 39618351 39618351

Ho: width({group==1) = width(group==4)
z = 37,498
Prob > Jz| = 0.0000

. ranksum width if group==2 | group==3, byigroup)

Two-sample Wilcoxon rank-sum (Mann-Whitney) test

group | obs rank sum expected
_________ o e — e
2 4103 16612594 14575908

3} 3001 8624366.5 10661053
_________ o e
combined | 7104 25236260 25236960

Ho: width{group==2) = width({group==3)
z = 23,8583
Prob > |z] = 0.0000

7%




. ranksum width if group==2 | group==4, by (group}

Two-sample Wilcoxon rank-sum (Mann-Whitney) test

obs rank sum expected

group |
________ e e e e T A -
21 4103 13920895 12186168
4 ] 1841 3747645.5 5472372.5
_________ L et T T Tt S
comixined | 5944 17668540 17668540

Ho: widthi{group==2} = width(group==4)
z = 28.194
Prob > |z] = ¢.0000
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. *welght

*¥kkkEk Ttk

. kwallis weight, by{group)

Test: Equality of populations (Kruskal-Wallis Test)

group _Obs  _RankSum
1 7060 ©9723360.00
z - 4103 29934556.00
3 3001 20976338.00
4 1841 7453762.50

probability = 0.0001
g a ¥owo .
) msSoudfisuhmingaundovesy neavuazyneadly

LAAENGN UAZING (Mann-Whitney test)

. ranksum weight if group<3, by{group)

Two-sample Wilcoxon rank-sum {(Mann-Whitney) test

group | obs rank sum expected
_________ B e e T T vou—
1 7060 44352169 39408920

2| 4103 1759598697 22902946
————————— e e e e e e e e  ——————
combined | 11163 62311866 62311866

Ho: weight{group==1}) = weight (group==2)
z = 30,114
Prob > Jz| = 0.0000
. ranksum weight if group>2, by{group}

Two-sample Wilcoxon rank-sum {Mann-Whitney} test

group | obs ra&nk sum expected
————————— Fmmm e R E S e e ———————
3 3001  8280354.5 7266921,5

4 | 1841  3444548.5 4457981.5
_________ e -
combined | 4842 11724903 11724903

Ho: weight{group==3) = weight(group==4)
. Z 21.464
Prob > |z} 0.0000

o
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. ranksum weight if group==1 | group==3, by({group}

Twe-sample Wilcoxon rank-sum (Mann-Whitney) test

sroup | obs rank sum expected
_________ B el il S S
11 7060 39285540 35518860

31 3001 11331351 15098031
_________ Frm R e S e ————————
cerzined | 10061 50616891 50616881

He: weight (group==1) = weight (group==3)
z = 28.261
Trob > |z| = 0.0000

. rznrsum weight if group==1 | group==4, by{group)

wi-szmple Wilcoxen rank-sum {Mann-Whitney) test

1

zroup | cbs rank sum expected
_________ B ittt btk Y Sy
1] 7060 35936310 31424060

49 1841 3682041.5 8194291
_________ A A A e e e
cerkzined | 8901 39618351 39618351

He: weight (group==1}.= weight (group==4)
z 45.955 -
frob > tz| 0.0000

|

. ranksum weight if group==2 | group==3, by (group)
Twe-sample Wilcoxon rank-sum {Mann-Whitney) test

obs rank sum expected

4103 14863326 14575908
3001 10373635 10661053

7104 25236960 25236960

Ke: weight{group==2) = weight{group==3)
z = 3,366
srob > lz] = 0.0008

. ranksum weight if group==2 | group==4, by{group)

Two-sample Wilcoxon rank-sum {Mann-Whitney) test

group | obs rank sum expected
_________ Bttt Lot PSP PP
2 | 4103 139502456 12196168

4 | 1841 3718294.5 5472372.5
_________ e e e e —————
ceroined | 5244 17668540 17668540

Ho: weight (group==2} = weight{group==4)
z 28.677
Prob > f[zi 0.0000
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MIni 4.1 MsnageuanuduiusssrhahmintaznnaaMuni

ATLABIVEINZIAV NS

1Y
A1) minadeuaNNduTNs Iz Ihmintaznnanmn3g

ITEABY
Sourcee | E3 df s
_________ e e — — — — — — E — —— e e
sdel | 1%2:.3£236 1 1924.36236
Residual | 122.701001 7058 .018277274
""""""""" B ettt LTt L Ay N
Total | 202:.3€337 7059 .290885871
s3rr {0.9372)
R = 0.9€30%0¢%
H
U) MINATDUA b
1nwt | Ceef, Std. Err. t
--------- e T — — —— ——————— e
Inwd | 3.37¢:88 .0104071 324.480
_cons | -2.33144)1  .0253887 -92.188
t = (b-3)/sSb
t = {(3.376888-3./5.0104071
= 36.214507

p-valve YnetavImneg

.tprob{7058,36.214307)
P = 1.487e-263

Humber of obs = 7060
F{ 1, 7058) = .
Prob > F = 0.0000
R-squared = 0.9372
adj R-squared = 00,9372
Root MSE = 13519

[85% Conf., Interxvall

3.356487 3.397289
-2,39123 ~2.291652
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MINN 4.2 MinareuaNdnTus s MLz U A NN NATEABY

Yo NI nveily

M .
1) MsnareuaNnuFuITLT ISR THIRAAR
ATYADY

xi:regress lnwt lnwd if group==

Source | s8 gf 1S tumber of obs = 4103
--------- o o F{ 1, 4101} =66556,34
Model | 1023,3436 1 1623,343¢ Prob > F = 0,0000
Residual | 63,055331 4101 .0153755%% R-sqguared = 0.9420
————————— o e e - #dj R-squared = 0.9419
Total | 1086.39894 4102 .2£4846157 Root MSE = .124

. dis sqrt{0.9420)
R = 0,87056684

Y) MINATDUA b

Inwt | Cogf. Std. Err. < 2> ¢ [85% Conf. Intexrwval)
_________ e e e e e e e e e e e e S e
Inwd | 2.803394 .0108¢65 257.%82 0.000 2,78209 2.824658
_cons | -1.170712 0262025 44,67 J.000 -1.222084 ~1.119341
t = {b=-3)/Sh
£t = {2,803394-3}/0.0108665
= ~18,092854

P-value Ynzimuruvisnily

tprob (4101, 18.092854)
P = 1.866e-70

[] ¥
A15199 4.3 ﬂ'!‘i‘l’]ﬂfT'ElUﬂ’E']lJﬁlﬂ'mﬁ)i‘éiﬁ"J'Nﬁ"I"Iiuﬂllﬁg‘im'lﬂﬂ’)'luﬂ}]”lq

nszaIvenzmdunad

1Y
n) nsnageuaduiuisziahminiagvinaa st

NTEAD4

. xi:regress lnwt lawd if group==3
Source | 58 daf Hs Xumber of obs = 3001
————————— A e e e F{ 1, 2999} =54767.33
Model | 1120.56918 1 1120.56918 Frob > F = 0.0000
Residual | 61.36115%4 2993  ,02046054 R-squared = 0,9481
————————— o e o Adj R-sgquared = 0.9481
Total | 1181,93034 3000 .393976779 Root MSE = ,14304

dis sqrt(0,9481)
R = (,97370427




1) MINATDUA b

1nwt | Coef. Std, Err. t B>t [95% Cenf. Interval)
_________ A e e e e e e e e e
lnwg | 3.44802 .0147336 234,024 0.000 3.41%231 3.476909
_cons | -2,429292 0333642 -71.525 0.000 -2.4%2£z38 -2.362697
t = {b~3)S8b
t = (3.44802-3)/0.0147336
= 30,408047

o
p-value i/nziafif

tprob{2%99, 30.408047)
P = 2,915e-177

MINTR 44 Manadeua mdniuissuaimintEzvLIaa L3

nsgnetvsdynziad iy

o B3
1) MINATOUANNTY ﬁuﬁizumﬁm uﬂllﬁﬁi‘llu'lﬂﬂliﬂﬂ}hﬁ
NI&A8Y

. Xiiregress lnwt lnwd if group==

Source | S8 df S Number of obs = 1841
————————— o e o F{ 1, 1839%) =25822.21
Model | 433.487982 1 433.487982 Prop > T = 0.,0000
Residual | 30.8720495 1839 .016787411 R-squared = 0,9335
————————— o e e Adj R-sgusred = 0.9335
Total | 464.360032 1840 .252369582 Root MSE = 12957
. dis sgqrt{0.9335)
R=0.96617804
1
U) MINAFDUATb
1nwt | Coef. Std. Err. t 2>t [95% Conf. Interval)
_________ o e e e e e
Inwd | 2,742414 .0170662 160.693  0.000 2.70%833 2.775885
_cons | -1.050268 0385689 -27.231  0.000 -1.125¢12 ~.9746247
t = (b-3)Sb
t = {2.742414-3)/0.0170662
= ~15.093342

P-value Ynetadinimiiy

torob (1839, 15.083342)
P =1.291e-48
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P = a A o W
a13eit 5 AundudsiinsnTgduTavesda linem 0) Ynziaun (S paramamosain )
w) \Inziad 5. ofivacea) TuTHMEIMNIUABUTEN TN 0UIIY IO 2542

"y 1 o
Sufouiiunu 2543 1Az MINATOLANUUANAIIVDIAURTU GSI

‘E: L] A ] Lad = & ]
a3 5.1 Aundedsiinsuniyiuiavesisldynea
) nzavn

Wou $ou Mean (ounz) SE
POTQtIN 34 2.45 0.72
WOHNAN 27 2.17 0.64
Hguiny 40 4.27 0.76
nEngInY 43 4.3 0.81
gamau 136 5.35 0.47
ffueney 73 7.61 0.62
fAnAY 34 3.31 0.78
LOGELRTT 33 2.23 0.49
funnan 31 1.29 0.35
HnaY 29 4.18 0.66
quais 125 5.57 0.38
fiuau 71 6.16 0.58
994 676

W) yYnziad

1fiou fau Mean ($ou02) SE
IEY 29 3.04 0.79
wqumﬂu 26 2.88 0.85
Hnu 42 532 0.8
nINGAN 69 5.49 0.53
LT 52 5.74 0.62
fuenem 69 7.04 0.7
ARIAY 28 4.76 0.88
YQAINIBY 32 2.13 0.36
fuaAn : 29 1.97 0.52
UNTIAY 25 242 0.5
nuAntug 23 3.81 0.89
fiunAu 22 431 0.91
§9M 446
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M1397 5.2 MInAToUANNIANAYDIR URTY GSI Tundazideuvasynza

n) Unziaun

. Xi:regress gsi f.gr if color= 9711

code

gri = Hauunmau

gr 2 = Gaunniud-dunan

gr4 = Lﬁaummau—wqwmﬂu

gr 6 = Raullquite-RanAy

gr 9 = inauiutou

gr 10 = HaunaAs-Sunay

o o
Wisuiey gr 9 AAeuauT |

Igr 10 |
_cons |

-3.429592
~1.824295
-5.281884
~2.67276
-5.303032
7.610649

Std. Brr t

1.022655 -3.354
. 6388165 -2,856
.8081937 ~6.535
. 62864173 -4§.245
. 7202993 -7.362
. 5452906 13.957

~5.437586
-3.078618
-6.868782
~3.908079
-6.717348

6.539965

-1,421598
-.5689719
~3.694987
-1.43644
-3.888716
8.681333

~1.605297
-3.457589
~.9484646
1.824295
-3.478737
5.786354

std. Err t

.9269443 -1.732
. 6830666 -5.062
.4581033 ~1,852
.6388165 2.856
.5763974 ~6.035
.3327832 17.388

~3.425362
-4.798798
-1.747955
. 5689719
-4.6105
5.13293

.2147683
-2,116381
.0510262
3.078618
-2.346974
6.439777




| o 4
wiisudiow gr 10 fudieudug

gsi |} Coef Std. Err t
--------- +
Igr_ 1 |} 1.87344 .9848708 1.802
Igr_ 2 | 3.478737 5763974 6.035
Igr 4 | L0211477 . 7598188 0.028
Igr_6 | 2,.630272 .5662184 4.645
Igr 9t 5,303032 .7202993 7.362
cons | 2.307617 . 4706265 4,903

[95% Conf.

-.0603645
2.346974
-1.470765
1.518496
3.888716
1.383536

Interval]

3.807245
4.6105
1.51306
3.742048
6.717348
3.231697

gsi | Coef. std., Err t
————————— +
Igr 1 | 1.852292 1.050865 1.763
Igr 2 | 3.457588 . 6830666 5.062
Igr 6 | 2.609125 . 6744992 3.868
Igr 9 | 5.281884 .8081937 6.535
Igr_10 | -.0211477 .7598188 -0.028
cons | 2,328764 .5965193 3.904

{95% Cecnf.

-.2110918
2.116381
1.284738
3.694987
~1,51306
1,157492

Interval)

3.915676
4.798798
3.933511
6.868782
1.47076%
3.500036

) fnzam

xi:regress gsi i.gr if color= #in

code

gr1 = (AaUNGARNIEY -uNTIAN
or 2 = eunuaniis-rguaneY
gr 6 = (Aeuliguiens-Ranan
gr 9 = [Hauiuanay

gr 10 = (Raunanas

. y
wRavdiey gr 9 fnfieudu

gsi | Coef, s¢d. FErr t
————————— +
Igr2_1 | -5.996787 .713275 -8.407
Igr2_2 | -4.689857 6906209 -6.805
Igr2_6 | -2.629487 . 633856 -4.148
Igr2_10 | -3.39407 . 9888883 -3.432
cons | 8,156376 . 5313007 15.352

-7.398627
-6.057312
-3.875241
-5.337589

7.11218

~4.594946
~3.342403
-1.383733
~1.450551

9.200572

89




=~ ] 4
nﬁﬂlﬂﬂﬂl]gf1ﬂlﬂﬂﬂuﬂu1

Intervall}

gsi | Coef.
Igr2_2 | 1.29693
Igr2_& | 3.3673
Igr2 9 | 5.896787
Igrz_10 | 2,602717

_cons | 2,159589

. 6450411
.5881954
. 713275

. 9602607
L4759

(95% Conf.

.0213316
2.21128¢6
4.594946
. 7154612
1.224275

2.572527
4,523314
7.398627
4,489973
3.094903
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ms5fi 5.3 Fovazvessnuynzvrinannzed i ldud Galdszesi 4)
)] 1anm‘u‘n (S. paranamosain } U} ﬂﬂ:lﬂﬁ'l (5. olivacea ) YSms 1 iaeu

»
e

FAADINEEY 2542 D9 Rauiiuay 2543

DIRTHETGER Y

1en S $auaz
IHHI0U 11 1,23
vienay 5 0.56
NgUIY 38 425
nINYINY 36 4,02
Aaman 163 18.21
N 140 15.64
qany 43 4,80
HYHINMUY 24 2.68
funau _ 7 0.78
NN 41 4.58
nUATUT 248 2771
ay 139 15.53
79 895 - 100.00

V) nzedi

fou $um fouay
U 6 1.19
weunIAY 18 3.56
figuiou 30 ) 5.94
nsngAN 69 : 13.66
Funay 79 15.64
oY 116 22.97
fany 67 13.27
waAtniuY 19 3.76
TUNnY 17 3.37
uNTIAL 22 436
gunmius : 34 6.73
fhnu 28 5.54

Pt ’ 505 100.00
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Ynzramaiions) laun
nY Ynetaun?

. spearman gsi percent if colox==1

12
0.8601

Number ¢f cbs
Spearmants rho

o

Test of Ho: gsi and percent independent
Pr > |t]| = 0.0003

W) 1nziadm

. spearman gsi percent if color==2

12
0.,8741

Number of obs
Spearman's rho

1n

Test of Ho: gsi and percent independent
Pr > |t = 0.0002
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v w o T 1
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. spearman fmi and 1lncw if color==1
Number of obs = 1120
Spearman's rho (r)= 0.8043

Test of Ho: fmi and lncw independent
Pr » |t] = 0.0000




¥) MSUNUA1FMI adlugums

vz

FMI=0.51331nCW-0.3863

FMI Cw

0.865116 | 11.44991

0.865749 | 11.46403

0.865801 | 11.46520

0.866022{ 11.47014

0.866667 | 11.48455

0.867188 | 11.49621

0.867241| 11.49742

0.867395] 11.50085

0.867568} 11.50472

0.867658} 11.50675

0.867900| 11.51217

0.8687501 11.53126

0.868966 11.5361

0.869061| 11,53826

0.869419 | 11.54629

0.869565( 11.54959

0.869875 | 11.55655

0.870283 | 11.56575

0.871105] 11.58428

0.871508 | 11.59339

0.871723] 11.59824




Count

Average

FMI

CwW

0.871756

11.59898

0.871841

11.60091

0.872093

11.60660

0.872369

11.61285

0.873016

11.62749

0.873116

11.62975

0.873271

11,63326

0.873449

11.63731

0.873859

11.64660

0.874063

11.65123

0.874172

11.65371

0.874446

11.65993

0.874500

11.66116

0.874569

11.66272

0.874570

11.66274

0.874608

11.66361

0.874901

11.67027

0.875000

11.67252

39

0.870773

11.57701
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. spearman fmi and lncw if color==2
Number of obs = 1022
Spearman's rho{r) = 0.7070

Test of Ho: fmiab and lncw independent
Pr > |t| = 0.00006
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count

average

¥) MIUNUA FMI asluauns

Unziad
FMI=0.60821nCW-0.5239
FMI cwW
0.8764 9.9972
0.8767 10.0021
0.8770 10.0074
0.8773 10.0133
0.8776 10.0182
0.8777 10.0199
0.8780 10.0240
0.8784 10.0309
0.8788 10.0372
0.8805 10.0651
0.8813 10.0780
0.8813 10.0780
0.8824 10.0962
0.8825 10.0994
0.8826 10.0998
0.8826 10.0999
0.8831 10.1085
0.8836 10.1167
0.3836 10.1174
0.8837 10.1189
0.8839 10.1216
0.8841 10.1256
0.8841 | 10.1256
0.8846 | 10.1335

24
0.8809 10.0723
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inziad

. ranksum cw, by(color)
Two-sample Wilcoxon rank-sum (Mann-Whitney) test

celor | obs rank sum expected
————————— +—————«—-su-—--—-————-——-—-—-—-———-—-————.—-.——
1| 3% 1716 1248

2| 24 300 768
————————— +-—-—-—-—-—.———__—__._......-u—.————————_____
combined | 63 2016 2016

Ho:; cw{color==1} = cw{color==2)

z = 6.624

Prob > |z| = 0.0000
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nAenszaeg a1 (=10 /A7) iIneiad (=10 #2)
(x31.)
6.85 7.71+0.34 8.2610.19
7.45 10.51£0.13 11.070.29
8.15 13.68+0.30 14.58+0.31
9.00 27.56+1.80 30.72+£0.42
10.65 41.220.46 52.8142.17
11.85 83.5143.38 95.63+1.56
12,25 97.8142.57 130.80+3.13
13.05 137.3543.42 170.6343.99
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VHIRAMIUNTIINTLABS = 6.85 (FURIAS
Two-sample t test with equal variances

4 ]
ﬂ']S‘i’lﬂﬁﬂﬂﬁ"ﬁ‘[ﬂﬂﬁmmaﬂiullﬂﬁ3‘111&1ﬂﬂ’3'131ﬂ’3’"|\1ﬂSﬁﬂﬂﬁ

6.673276
7.668787

8.744724
8,859213

Variable | Obs Mean Std, Err Std. Dev
_________ e R T e e e s e e e e e e e e LA s S T
wwt | 5 7.709 . 3730396 .8341418
bwt | 5 8.264 L. 2143794 . 4793669
————————— e e e e e e e e e e e e e e e e e S T s
combined | 16 7.9865 .2229201 . 1049352
————————— o e e e e e e e e e e e L R L R TR R S e e e e
diff | -.5549997 .4302523
Degrees of freedom: 8
Ho: mean{wwt} - mean(bwt) = diff =
Ha: giff < 0 Ra: diff ~= 0
t = -1.2899 t = -1.289%
P<t= 0.1166 P> |It] = 0.2331

wmmwn%’wmzﬂeq = 7.45 (FUANG

Two-sample t test with egual variances

10.15406

-1.391253

10.92257
11.9839%4

.27152529

-1.5442

Variable | Obs Mean std, Err, Std. Dev
————————— e e e e e e e e e e e e e e e e LSS s e e
wwt | 5 10.511 1482346 .3314626
bwt | 5 11.069 .3295353 1368634
o e e e e e e e e e e e e e 4 e e e e e
combined | 10 10.79 ,1940719 .6137062
_________ +——h_ﬂv——————_—-————————H—'H—H—"D“-"““wﬂn.—uwH———H'———;——————————————'——-———
diff | ~-.558 . 3613406
Degrees of freedom: 8
Ho: mean{wwt} - meani{bwi) = diff =
Ha: diff < 0 Ha: 4iff ~= 0
t = -1.5442 L = -1.5442
P<t = 0,0806 P> |t] = 0.1611

PAAIINNINNTEADY = 8.15 IYUAIAST

Two-sample t test with equal variances

o

0,8194

Variable | Obs Mean 5td. Err Std. Dev [955Conf.Interval]
uuuuuuuuu A e e e e e ko o ok ok e ke e e ke fk fak kA et G Lk At
wwt | 5 13,681 . 3362269 . 7518263 12.74748 14.61452
bwt | 5 14.579 .3429009 .1667487 13.62695 15,53105
————————— e ot et e T S AR R AF L S R S L A R AR T AR MR Ak e o e b b o ekt o o o e et ke Bk S8 B e £8 S ket
combined f 10 14.13 .2713874 ,8582024 13.51608 14.74392
————————— e e R e e e e e e e e e e e e — —
diff | -.8980001 .4802391 -2.005433 .2094332
Dagrees of freedom: 8
Ha: diff < 0 Ha: diff ~= 0 Ha: 4diff > 0
t = -1.8699 t = -1.8699 t = -~1.8699
P<t = 0,0492 P> |t] = 0.0984 P>t = 0.9508
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YHIRATIINIINTZABY = 9.00 (FURIAS

Two-sample t test with equal variances

Variable | Obs Mean Std. Err. Std. Dev. [95% ConfIntexval)

____:;;;]+ _______ s é;i;;;;———;;}ﬁ:;i;;___;iE;;;;;;_‘-Eﬁig;ﬁgig—_?gilg;;- bwt |
5 30.72 L4733316 1,058402 29.40582 32.03418

combined |10 20.141  1.107943  3.503644  26.63264 31.64736

a1 aaseont  zoossizs “7.527225 1.611228

Degrees of freedom: 8

Ho: mean(wWwwt) - mean(bwt) = diff = 0

Ha: diff < 0 RHa: diff ~= 0 Ha: diff > 0
t = -1.5269 t = -1,526%9 t = -1.5269
P <t = 0.0826 P> |t] = 0.1653 P>t = 0.9174

'umﬂmmn’?wmzﬂm = 10.65 IUALIAG
Two-sample t test with equal variances

Variable | Chs Mean Std. Err Std. Dev [95% ConflInterval]
""" w15 4l.2za  .s118948  1.144632  39.80275 42.64525

bwt | 5 52.808 2.422498 5.416871 46.08207 59,53393
combined | 10 47.016  2.256062  1.134295  41.81243 52.11957
Taee T “il.sed 2.475092 T17.29365  5.874355

Degrees of freedom: 8

Ho: mean{wwt) - mean{bwt) = diff = 0

Ha: diff < 0 Ha: diff ~= 0 Ha: diff > 0
t = -4.6785 t = -4.,6785 t = -4.6785
P<t= 0.0008 P> {tl = 0.0016 P>t = 0.,9992

wmmmn"ﬁwmsﬁm =11.85 wuﬁmm
Two-sample t test with equal variances

Variable | Obs Mean 5td. Err. 5td. Dev. [95% ConfInterval)
'''' we |5 83.513  3.778410  8.448782  73.02245 91.00355
bwt | 5 95.629 1.738807 3.88809 90.8013 100.4567
combined | 10 89.571  2.814625  8.500625  83.20388 95.93612
e 12116 4.159307 | -21.70738 2.524618

Degrees of freedom: 8

Ho: mean{wwt) - mean(bwi) = diff =0
Ba:; diff < 0 Ha: diff ~= ( Ha: diff > 0
t = -2.9130 £t = -2,9130 t = -2,9130
P<t = 0.0097 P> |t] = 0.019% P>t o= 0.9503
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wmmmn%’wnsmm =12.25 |BUAIIAT
Two-sample t test with egual variances

Variable | Obs Mean Std. Err Std. Dev, {95% Conflnterval]
"""" wit |5 97.805  2.878186  6.435815  89.61365 105.7961

bwt | 5 130.795 3.494057 7.812949 121,0939 140.4%61
combined | 16 114.3  5.897926  18.65088 100,958 127.642
Taiee T azies a.saessz | ~43.42894 22,5108

Degrees of freedom: 8

Ho: mean{wwt) - mean(bwt) = diff =0

Ha; diff < 0 Ha: diff ~= ¢ ° ] Ha: diff > 0
t = -7,2876 t = -7.2876 t = -7.2876
P<t=0.0000 P> |tf = 0.0001 P>t = 1.0000

PAANUNINNTZAB = 13.05 lyufLaS
Two-sample t test with equal variances

Variable | Obs Mean Std. Err Std. Dev.; [95% Conflnterval)
""" Wit {5 137.353  3.822020  £.546317  126.7413 147.9647

bwt | 5 170.633 4.459141 9.970943 158,2524 183.0136
combined | 10 153.993  6.199223  19.60366  139.9694 168.0166
T aee T “33.28  s.872076 -46.82311 19.73689

Degrees of freedom: 8

Ho: mean{wwt) - mean{bwt) = diff = 0
Ha:; diff < 0 Ha: diff ~= 0 Ha: &iff > 0
t = -5.6666 t = ~5,6666 t = -5.6666
P<t = 0.0002 P> |tl = 0.0005 P>t = 0.9998
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