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An optimum method for testing sex ratio in aquatic animals: A case study in

blue swimming crab
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Abstract

This research has 2 objectives namely: 1) To analyze population structure of BSC in Thai Waters by sex
ratio, and 2) To propose an appropriate statistical method for sex ratio testing. This study used secondary
data from the published manuscripts. The results showed that, the sex ratio of BSC both in the Andaman
Sea and the Gulf of Thailand was 1:1 except the paper of Kunsook (2006) which studied in Kung Kraben
Bay, Chantaburi Province. The distribution of sex ratio data was found that 5 from 3 papers were normal

distribution. The result from effect size testing showed that, proportion test is the appropriate test-statistics
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for sex ratio testing under the assumption of the large number of samples which normally distributed. For
non-normal distribution, binomial test is the appropriate test-statistics for sex ratio testing.

Keywords: Sex ratio, Blue Swimming Crab (BSC), Effect Size, Proportion Test, Binomial Test
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WeAnIINNNFIAY TnglanengAnssunisivgranius vesdniviusazvidn aunguives Zar (1974) wuin
Snarduvounadnitlasdnlug madmeds andu 11 wifliauely ieswndriiusdazeinasdngingsy
\donaiiunnsreiy vsiaingdnssumsdsanuuuimendandlaaziinnnindnma Aefsgadunelameanis
vioiiaannisdsunannmanislugdnmanis Wednadulnfsuia viodudnithiidmswdsumeuuy
neing (5483 LazouIANA, 2550) lun1snaaaus asIdmmAvesdnithazinnamaasvaiduuulaideaos
(Chi-square) Bawsngandmiunmageusnndudiiifegsdiuumnn waeilnudnuueidosnmmageuinnnia
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2. ifeyaiidunilaudnieadunsnsly Microsoft Excel 2010 uagdnszidoyarisiunniglusunsuens

[ o

1995%u 3.4.0 (R Development Core Team, 2017) M13finduKaNTIAT1EAlFAT p-value Tisedutad iy (@) 0.05

BmAaneideya
1. NMIMAFBUNITUINKAIMUUUNAME Shapiro-Wilk test (W-test)
Shapiro-Wilk test i unsmageuniswanuasuuuUnailasuanudensn (g3ua, 2553) G943l Source code
voslUsunsuo Sl
Shapiro-Wilk
>name=c(M;,M,,...M,F1,F,....F.)

>shapiro.test(name)
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Wanaaaun1suaNkIWeIdayakdmInnudl Yoyatinisuanuaswuuuni agldnisnaasudadiu (proportion

test) wazyndniswanwasuuliung agldnisneaeulanindsass Wisuiun1snaaauniIuy (binomial test)
2. NMSaaERUdAndIY

AsNAAaUARdIUYeIUTEINSR Y7 LT UN1SNAaR ULl 9 99N 15NIIUIIEREINTIUTEIINT WinTudadIun

maaziuliviselil Inenisnwiandndiuvenaduiiegns source code vadlusunsuasilinaaeume
Proportion test

>prop.test(F, n, p=0.5 , alt = c(“two.sided”))

3. NMSNAFRULANIAIEDY LALAISNAABUNIUIY

dadunmsveaeuedndiuveavgnisaiiauly uwazldldnudeyannuinsin source code voslusunsuensnily
NAADUAD

Chi-square test
>name = c(M,F)

>chisg.test(name)

Binomial test

>binom.test(F, n, p=0.5 , alt=c (“two.sided”))
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il M= druauyines
F = S1uyinmendle
n = wuydmiaun (naguazinedle)

4. ANSAUIUANVUINDNTNE (effect size)

TunsAnuAdvSnavesiazn1sNegay azeunlaelyd Microsoft Excel 2010 taawuady 2 nsdl Ao

4 4 v « - . P—value of Proportion
1. Wen15wanuasaNdvesamatduwuuun® azauInlay ;
N P—value of Chi—square

o 4w . Ca e P—value of Binomial
2. L&JE]ﬂ’]iLLﬁ]ﬂLLﬁNﬂ’J’]@Jﬂ‘UEN‘UE]@JaLﬂuLL‘U‘UhJ‘UﬂG] "wﬂ’]uﬁﬂﬂﬂﬂ -
N P—value of Chi—square
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M13°99 1 /1 P-value INNTNAFOUNIINTEABVBITBYA (0L=0.05)

a. Non-normal distribution

Reports P-value
Songrak (2015) 1.43E-07
Jindalikit (2008) 0.0002
Raungprataungsuk (2009) 0.0414

b. Normal distribution

Reports P-value
Sanlee (2012) 0.0883
Rungsirimetakul (2007) 0.3282
Jindalikit (2002) 0.6252
Kunsook (2006) 0.0570
Kunsook (2011) 0.5186

2. N13M5RERUITNTNWINTEY
WoneasaAl p-value 20301535 ERERTdUNAlLLA Az IS Vo918 UINaRAnuiY Fdluiidas
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