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Abstract

The study on population biology of ornate threadfin bream Nemipterus hexodon (Quoy & Gaimard,
1824), bigeye croaker Pennahia anea (Bloch, 1793) and sand whiting Sillago sihama (Forsskal, 1775) was
conducted during July 2009 — June 2010. The fish samples were collected from Mu Koh Bulon , Satun
Province. All females of the three species and male S. sihama had isometric growth, but for male N.
hexodon and P. anea had allometric growth. The von Bertalanffy growth parameters: Lo, K and t; of N.
hexodon were estimated as 30.23 cm, 3.41 year-l and -0.005 year respectively. The corresponding
parameters for P. anea were 31.00 cm, 1.81 year_l and 0.022 year, and for S. sihama were 29.87 cm, 2.34
year'l and -0.045 year. For N. hexodon, the rates of mortality were: Z = 12.41, M = 3.23 and F = 9.18. For P.
anea, the rates of mortality were: Z = 6.43, M =2.12 and F =4.30 and for S. sihama: Z = 10.00, M = 2.54
and F = 7.46. The exploitation rate (E) were 0.74, 0.67 and 0.75 for N. hexodon, P. anea and S. sihama,
respectively.

The relationship between female proportion (R, ) and the total length (L) for N. hexodon, P.
anea and S. sihama were R, = -0.007L° + 0.237L — 1.386, R, = -0.008L° + 0.292L — 1.990 and
R, = -0.007L°+ 0.229L — 1.334, respectively. The size at first maturity according to logistic equation for
female and male were 15.27 and 15.31 cm respectively in N. hexodon, 15.73 and 15.75 cm in P. anea and
14.56 and 14.55 cm in S. sihama. The size at first maturity according to Johnson-Schumacher function for
female and male were 12.70 and 11.89 cm respectively in N. hexodon, 12.57 and 12.73 cm in P. anea, and
12.31 and 12.29 c¢m in S. sihama. The fecundity of N. hexodon, P. anea and S. sihama varied from 7,233 -
62,420, 4,493 — 63,146 and 6,073 - 67,953 eggs per fish, respectively, while the relationship between
fecundity (Fc) and the total length (L) were Fc = 63.56L]'996, Fo = 78.05L"%° and Fc = 55.20 L**
Spawning was found all year round with the peak during February — May for N. hexodon, May — August for

P. anea and July — November for S. sihama.
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(InTs0vl uazdagiid, 2539; McKay, 1992)
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Yo ayNIHUFAN (Indo-West Pacific) dmiudszma lnenuunsnsznensnedimzmouaniunay
v ' 2 o 1 oA A 9 a f ¥y 2 ¥
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VAIBTIYT (estuaries) AUABUNI Y HAzAABAUANY VSN B@U UM MHUIUAUNT I HIAY

nywiulaau dauluawuiiszauauin 0-20 was tagwuLenwan 60 was (McKay, 1992)
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taniiaTauiithnegassdruniigavesdIua (terminal mouth) Yrnaimisadana’ld
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mntfey NuNAsIAUNUINTZANFUNTAYBIVINGS INTUU N5ZANYINTT InTa1e uazuumatuihn iy
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wmitlolauazdaivinain etaeglunguilainwiie mAuuTnamhAuMURUN I o NUNI 10
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Yulaau dudlawazdadvunaibn QU polychaetes NN calanoid copepods !!ﬁzﬂ@hfijﬂ Hudu
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(113NN UAZITINN, 2534; Hajisamae et al., 2004; Hajisamae et al., 2006) 81 1dvestlandialauiinimen
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1.) miﬂﬂ“ﬂ]‘l"nﬂﬂ]ﬂﬁ!ﬂ‘uiﬂ

= A ¥ v § o o3 4 X
mstauTa (growth) Mueds MaminvwIansoanuemazimin Wedadihlogwuan

A

¥ o 44 £ g o 2 9 @ a a3 a <3 .
ninfmvauuessaeezidn 1Usmruna3101myS 011M1 U aADA (stock biomass W38 stock

~ 1

. o a A g ' = o A a A
weight) Nfiogan olumsnaunmuaiungade 1) Wesnnmsmelassssunatasmsmeiionn
mMsmilszug
[y e d v : o
1.1) ANuFNR RS s NNeIUmematazihinn

< H o [ LY 1Y @  w d
Iﬂﬂ‘ﬂ')vl'l]!lﬁ"luTﬂ'Llﬂ“U'EN'lIa’]%zLl]uﬁﬂﬁ')uﬂ‘lJﬂ'JuJUTW\']llﬁllﬂ'l'iﬂ')'lllﬁllwu‘ﬁ‘ll@\‘i Ricker

(1971)

w = al’

o ’o‘ @ @ (’e‘ o
Taoh wo = hndnvesda i (p5y)
Y J%’ =
L =  anuenvesdadii (wudiung)
1 ~ 3 a d 9 . . .
auwazbh =  anemlalagldmsiingzriiduonnne (linear regression analysis)

9 o I a [~ - = . . A ' 1 a a 1“ 3
daunsey Tt unuu 1o Tumua3n (sometric) Ao nnmummsnmﬂnmsmﬂmmuﬂu

LY o %:‘ a ] Y] 1 o o o o /=1 a a
Fadwiulasase imin (w) wiludadiulasaseduanuemonmdsaw drdasinsndiydula
I [ = . 24 o ' v v g LY [ ¥ @
dunvudalawesn (allometric) A muavTaluyndiuvesirene idludadiunulasase dmin
(=] YN Y o w @ ' ' ' at
w) 2 liidludadaulasassnuanuenenmaeay Taenaliar b azegsenin 2-4 Finmsnaasy
=N ° aat (Y ] Y @ U =y =4
sinuumsidv e vhldTaonmsnadeunieadda bondy 3 vseld &1 b Wiy 3 uaasiimady Tadly
= v 9 Ty w 1 a [~ s ) .
uuvleTanuasn uad b lumiay 3 naasnmsdu TadusuugaTama3n (King, 1995)
VAN uazgame (2543) An1Fineinissadu Tanaznsduiuivesdainsiouas
Y @ o v Y @ d 1
N. hexodon, N. delagoae Wag N. tolu n1eAImzaduamiuveslszme Ing wuhanudunuisgnin
H \J r =
ANNY1UAONINUEIMUNVOY N, hexodon (TL DY 11.00 - 29.00 ¥UNUAT) N. delagoae (TL
IR 11.00 - 33.00 IBUAWAT) UAZ N. rolu (TL AU 13.10-27.20 iyupmas) agluzilawnis
W = 0.0166L™'"%, W = 0.0141L**” uaz W = 0.0142L"* mwdiau Imawsgay louuudalawasn
1 A - = a v o & v
U N. hexodon Uz N. delagoae @ N. rolu Himsvsaan Tanuy lo Tmuasn anudunussznan
¥ J a’l = 1 s ' s @ L] h d‘
anurAUINMInIznIuNAYeIa M IouAIma 3 gtia Tanuuanaenuesiivedidy Tuvush
BIUR LRTAE (2550) ANYIFIINENINszmsveaamsiouns1ug V. hexodon V311812 Inomauais
' v @ 1 o ¥ LK ' ~ v e
wunaNudFURUT sz INaNueIaenessmimindvestlar liuenine ey uagiwadio iy

30112 2.9810

W=0.0135TL"" ', W = 0.0148TL Hag W=0.0125TL
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Wang ez al. (2011) Anp1aNudusiusszninanueazimtindvesdarusnunsaiuld
' LY Y] o ' LY ,ol LYY
NUNANNFUNUTTEHINNANVEIUA W VIIHENAv891a1998 P, anea tazlainsioung
N. hexodon WA W = 0.0279SL>* ag W = 0.0354SL™* ey
o ~ wa o = 1 ]
N3350 (2515) An¥1¥asziAvestaniialau s sikama USHUB1 INonOUUDN WU
1Y) Y4 ’ @ %’ Y =1
ANUFNNNTIEHINANNENAUMInvesaniialau Ao Log W =2.9742 Log L - 2.0488
v A - a a a o 9 o
99g 0 (2541) AnwInissaau lamdovestlaunalau 8. sikama wsatuazimamiie lu
$ v a w W [ v o J 1 Y
NeaUAIvaazodIe Ineusnas i iaaaval nuNaNuduRUSsEHINAYeIlaeeny
,e‘ a o o o A =Y a [~ =) :) 1
windlu ldawngdidsaiy Ae msesy@u Tavestauialaudianudiuauenns19nue1n
2 =] 2.96 ' =4 A o =t P
(lolmuasn) Ao W = 0.0093TL>* Tasaauenivestauia laudioduilusniinnueimiae 16.54
¥ -~} c; =y nd' a 1 =
UANAT AUTN 2 DN Iman 24.23 WURWAT Udupa ef al. (2003) AnpiAmsidimeilszying
g =y 3 a s 1
vosdauralau s, sihama US1IU1079U0 23109 Kamataka #ou ldvesdszmadufe s1091u
Y w o [ o %' Y~ @ a
ANuFURUS T INaANuedasenuhmindunuudalawain fs W = 0.02471TL> anuen
P [~ ‘s' s = =Y =3 [ =
wavvesaurialawiieaig 1 9, 2%, 3 1 uaz 4 3 mAv 17.10, 25.20, 29.20 uaz 31.10 I¥UALAS

ANAINL

1.2) msmeigvaam
4 ° ' = o = A =t
msmeguesauieth Il lumsdszanammisidwesmsiaula § 2 7570

1.2.1) Msmoguiassvesar vz Iimadanuludanvneugu uasivanuid sz lua

aanan gangii luseutianuuenaisiuinn hlddardes)sudlddhnuaniweinia Tasmwz lu
a o o ] ' o a v =4
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. 1 <1 1] v 3 o v = 3 Y @ '
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anmadeuigungiilusevilulinnuuanarsduuinidn SelulimsngarzinnisiauTaldimu
o 2 1 =
Fawumiloutla1 luaeugu (s1ug, 2543)

1.2.2) msmegilauile hinswerguiese ludszmenvadou saudalszmalne msdnuinis
a 9 as s %’ = d' QR A [] A
wula Tagldergvesdadinlasass orafaanuaaianfougs 390N MIAI199901Y 1AuIs

&2 d ' a ’
Bhattacharya (1967 8191 Sparre and Venema, 1992) Futumsnymmanuenmasvesaunas
' g a v { v o
nquegIIndeyavsilsznouanuevelar Tasldauyigiud msnszaanudanuuvesdal
3 1o v g a 1 { o v
nquinlog@ednuilumsnsz91ouuuYUnA (normal distribution) A1AIIVYIARALAINAIAINITO
° = o 3 3 ) { 1
aunuld Tasmsudasdoyansnsznsanudnnuevesdaiihunazngquergiegluzlmsnsza
a Y v @ &y FUEY = @ o3 1 1 y o

nd Woglugdanudiusiduase sz lddoyannusmdovesdainiluudazngueiy snsiuih

[] ] v
aromashldluudasaqueigil 1§ lumsdszunammniinesmsiav Tndela/
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1.3) msdszanamiminiimeaimsanla
o ° a = 4 4
von Bertalanffy (1938, 814 1aw 5iing1, 2543) Idaauuudrassnmsdulaneadinmidas e,
YR o v o %’ o o A a 3 o A A A o
14anuin1sidu Tavesdadin WuvuudiassitionlFduuinluniedinerdszsins eanindly
° A Y] Y LY 9 9 = 7= =1 9 ~a P
HUUNRINVANE M ToANR 8N UITH 1AIN15A L Tavosdanatewiia U laseds 1 anwadiamans n
] 9 v Ao a g @ o 9 v a ) [ )
ADUUNIIY UTIUIUNITRBTHBIA Y IV NsUssuaamisiimas i la lenin
° a a 1Y a I o
HUUT1a09n15IAYIAYeY  von Bertalanffy Juuafandn Ao “msavTatlunadnives
é = [ o dy L dy
ASEUIUNT anabolism AL catabolism” FINADMHUAVDILUVTIAD9E A9
o o 1Y) 1 o 4 Aa v
1. 87131 anabolism iudadu Tasasanununa lumsgadueInis (resorbing surface)
o I~ @ ] @ g YY) A Ao
2. 97351 catabolism UdAa U TAsnTINULIAATT HIDUIHUNAIVEITINTIN
a o =N
3. msdu Tatuuuu lo Tanuasn

HUUNABIVDY von Bertalantfy Tuzilanuen fe

~K(t-1)
L, = L (- %)
P @ 6’%’ A a
) L, = ANUUIVBITAIUUNDDY t (TUAIAT)
e d'q; J%’"?; o 9
Lo, = anueMgIgandaniniuanso@nlala
o o3
t = 919UDIAA I
o J’o’ A 1 L4
t, = agvasda i ulolinnueruiiugud
s _ Q’ Y
K = dulszansmaaula
Y o
wazlugdveaihmin e
- K@t —t¢
w, = W, (1-¢ X7W)3
4‘ g @ @ e’%‘ A~
1/ w, = ihnidnvesdaduuiiolony
g o A o (%‘ 2’, = 9
We = dmingagandanhiuansomuIa'ld

¥

[ -1 ) @ W P o o a a a I'd a
a1 lsAmudmiudanhndnmsdu Tauuuda lamesn doserdenmsiimeimsdulaved
[y JZ o a g I (=1 ° a ~
d01191nUUVT10090151@1 1nv09 von Bertalanffy 111991083 luTuvusiassmsdaulnlafiamise
a = s d'g A a LY = Yy
osuwMsay Invesdaiihnimsau Ianuvdalamain laa
~ o =N a @ [
i (2523) AnwresAilszneuanuen mswsydula uazdasidiumeavestansiouas
N. mesoprion 1812 g 1adounns AN w.a. 2521- iReuiiuiau w.a. 2522 wuilamsiouaunae
T Q =Y Q( = =y 1 (% T o 1% = 1
wazialeladulszansnsnsyau Tn (K) 0D 0.18 1tz 0.22 dofey awdiau mauen

G99 (Loo) MR 19.51 LAY 15.52 15UAIAT AR
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Silvestre and Garces (2004) fNYIAIWITIMOINMTIAD Tnvostda luvTnureduiios
Darussalam U3gimeug 14 #uNUaMs0Uas N. hexodon 1az1la1970 P. anea IAIANNOIZIFA (Loo)
(MY 28.00 1229.00 lruftuns awuday BadulszansmssuauTe (K) W15 0.75 1ag 0.80 Ao

v
a o o v =Y I'4 =N =Y
U ewd ey wonaInil Jayasankar (1997) AnwmimisiiiwesmsiavInvestainia P anea JuvSim
917 Palk 102819 Mannar UszmaduRe WuNLAIANNOIGITA (Le) 1IN 23.30 IURIAT A7
o a £ = = t 1A T & A 1 s 4 voo
dudszansmaniayauIn (K) iy 1.26 detl uazaoguesdaudiefianuerminugud () midy -
A, J a 4 a a
0.08 1 11tz Cheung and Pitcher (2008) ANY1AIMI51TMDI M3AY Tnueetla1ain P. anea 1S IamzIa
L} Li L] LY =y 1 o’ oy ‘:(

Az TUDBNINANTLBVDIUNUNIAANWINIGIFA (L) 1MINY 30.00 IxuANAT AduLszansns
wIAy I (K) 1Ay 1.27 #v)

o a J =) a a ~ = 9/ a

89gilg (2541) Anvamsnsaay lamdsvesdauralau . siama iwAguazineiioly
nuamuavamazedien neusnadmiaasva 18a1auegega (L) Wiy 31.00 wufiuns
a a £ a = Y 1 A d"w =t 2 =] a A 1
dulszansnmsnsydvle (K) v 0.76 @l uenaniidslimsanuludaudialauriandy wu

a =4 Y Y =

Hyndes and Potter (1997) Anuimsianlnvestlansialau s, schomburgkii USnuaodivesosainside
wuauialau S, schomburgkii INATOUAZINARTIAMININFIFA (Loy) NI 35.00 1FURANAT LAZ

34.80 luAAS MNAIAY DAdulszansmsnsyana (K) 110 0.53 Aot uag 0.49 aell mudiAu

d
1.4) m3dszanammnimesmsme
o3 v Ao LY o‘g 3', ] %’ a o
M13918 (mortality) iutfaseivh s nadafiianas nelundvesiminuaz s1uau lunia
g‘; ] @ I~ v 4
mstlszuaiy ssisamgmsmoveanswensilszuautiu 2 auvaluglq Ae mamuiloawninnms
3234 (fishing mortality) 1482015010 1A055UMIA (natural mortality) M3MEITIBININNITTY52IN 92
[ [y A o S o Y] 3‘1 g/ ¢ g’/
Hunaduiiosnanmsnszyhwssuyusnduemineinsseuaing inlddse ol daiu veua
A aa X A4 e X ta a A '
WIoUTa veumImeinAvHsInInad Ul IuegRuRINT Sy IoUT1numMsdszue daumsag
A A A g ad d A a ¥ X '
tesnnaungouq sgbenitlumsnelassssunansay lasdenmsnslavsssumanuhituey
@ = [P=] - [ 3/ ] o o a A
nunenssudszus 1 lulinsasasanutS mamsdszue daiu A5 1Mo n1saen1es3nen

) 1 &

' @ a £ =
Uszarns Vil 3 A1 AeArdullse@nTn15m101A0s55uIA (Natural  mortality  coefficient ; M)

]
A

L} Qs = -3 . . . . 1 (-7 " Q’
MFulszANTNIAIe991n015%115209 (Fishing mortality coefficient ; F) oz duilseansnisaiy

Dy

39U (Total mortality coefficient ; Z)
= v = I o =Y v
Udupa et al. (2003) ANEINIMI5 10005 UszrInsveslannalau S sihama USIINS 0RO
=% - 1 1 -3 =y ‘Q( 1 [-"3 L} =~ 1]
11199 Kamataka aou 18 dsemadwide wuhardulszansnisaiesiy 2 wmidu 379 ol f
Q =Y QJ oy L} s L} =y 1 %3 =y ‘g 4 o
dulszansmano1aesssua (M) mnu 1.41 a0t uazmdudseansmsmoilosninmsyyszus
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Silvestre and Garces (2004) ﬁﬂmﬁm151ﬁtm®§n15mammﬂaﬂuu’%nmmmjuﬁaa
Darussalam sz 1y wuinlams1ouas N. hexodon 10z1a1990 P. anea Simduilszininisae
39 (2) Wt 177 uag 1.92 aeil audiy mdanlssansmsa 1aosssuand (M) 411fu 1.51 uag
1.56 #01] sy mdulszAnsmsmoiiosninmsrinlszis (F) 1m0 0.25 1ag 0.36 A0l mudiny
wazmdadaunsi 195z Toand (B) 1161 0.14 1ag 0.19 mudinuy uaﬂ%mﬁJayasankar (1997)
ANIAIMNTINMBS MIMere9la1919 P. anea THU510817 Palk 1182817 Mannar Ussineduiio wun
A5z ANIMIA103 (Z) sy 4.24 dotl mdulseinimsaolavsssusa (M) A 2.24 vl
mdulszansmsmoiiiesnnmsiszus (F) sy 2.00 dotl unzsdadaumsti l19dss Tond

(E) 101 0.47

< o a A o d
2.) M3ANTIINNMITAUNUSY
2.1) da@umadunmuinannueveslamazsanainumagdasmemiie

Foyadadiumasuunmuyannusvestlaazdasidumagasmalioniuise
o = 1 v T as 1 o [ 4 o [~
dinldlumsdsaiuindaluusazsnanueniidadmmeduazimadioiiuedials et Tl
' 1 IR Voo b
anasgulumsmanzmfSnamsuuiugntegluuvasiidszus i, 2536)

BUUA UazANE (2550) ANYIFIINo1nasenmsvostamsouasiue N, hexodon U381
Tngaoudrs nuniidasidiunagaomeniiolaosa midu 1 : 146 daumsanydastiadoriu
vsnuyiedsen neaeouludimdasay’ wunisasdrunadaomemiiolassau mido 1 : 0.92
(quum, 2520)

Y = [ 1 Y =} [~ =Y [
N39%0 (2515) ANWIBAIEIMWAdaRwAdlvveslauRalay S sikama UsINO1 INuADU
A T @ A = 1 A @ v ) ] A =4 £y 1
wen UAuMA 1:1.2 WeusnWnsan luudazideusasidauwa lumiveu luinadeulimaguinna
' A A A VoA P Y ' N A T
UALIMADUITTUINANIONINATI RBUNWLINARINNTUNANY AB ROUUNTIAY IHOUANATAUT 1ADU
) b4
(HGU ABUNGHNINY UAZIADUAUITY duABUBUY woniy numaATiouInnIuney daumsAny
o Aad v o [ o 9 ~ ¥ v
V0993gi1d (2541) wuNsaTmAveslanra lnumadaomaiio lungmaudsvaazodie
Tnowsnadamiageavauiiy 1:1.2 wuiu Tuvaizh Gowda et al. (1988) Anwdasidumedaemeaniio

d o o ' 3 A a a4 a1 0w

yoalawnia lauusnuredanasinuiti Mangalore 1199 Karatana Usgimsduife a iy 1:1.45

o a v
2.2) mmﬂmmﬂnusnﬁmﬂmﬁywug (size at first maturity)
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Jd a8 a =

A o = w o o ° A
VUIAANVITIIUTNUTUIITUYNUG ﬂlﬂﬂaﬁ FHIAANMNYIIVOITAIUINIIDYLA Tmuﬁwu’ﬂ
4

(Y @ o Y 1 C4 - [
oizadiuwafFuNIg (gonad) WangszozauysememionfiozFunusg Iy Bakhayokho (1983)

] A o a o oA 3 4 A Ao v o v o
AATIINVUIALINTHIVRTYNUT ﬂﬂ‘\lu']ﬂlaﬂ'ﬂq@]ﬂlﬂQlWﬁlﬂUﬂiqqﬂﬂgiuizﬂzlﬂiiywuﬁ

A o = @ {
King (1995) Wnnumnevesvmnannueusnisuioniyiugae vinannusnndovas 50

g Vv

o <3 ' Y 4 o ¢ 19 ¥ a o &
voadadih lugeanusnvunledvsaharaduiugog ludues giug anmsanyivuianue?
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s aiufveslauitalau s sihama Uinmeam Santaszues uazuiaune sandansed
nuhwan eI nE ol yRufvenlauia aumadis Tavmdvideas so Suwaanuoney
T1%29 13.75 - 14.85 (vuRiuns (eaiid, 2540; yayels, 2545)

Jayasankar (1991) Anwistiavestarlunszna Sillaginid V3M812 Palk HazUSHINB17

o d

Mannar Uszmedufo nuhuiaanseusaisuionsaywuivesausialau s, siame maiouay
IWAGIMIAD 17.90 1Az 15.90 IURLAT AWEIAY

N7 (2533) Anunainouiesdianalszmsvetamsiouas v delagoae W0 N. tambuloides
madanziasuaiy ‘wudwummmanéﬁqﬂﬁuﬁﬂaﬁ'mzmﬂﬂiﬂ%:msn (Biological minimum size)
¥03UaIMIWUAI N, delagoae UazlaIMsWUAS N, tambuloides 7D 1640 1AL 15.80 IWUAIUAT
awaey Tuynzfiviema uazaus (2543) ﬁﬂm%ﬁ’wmmm‘%auuﬁnimmzmiﬁuﬁuﬁmmﬂmmwum
Nhexodon , N. delagoae Was N. tols  Maianziasuaiuvestszme lnowudamaeunssiia N
hexodon, N. delagoae Wa% N. tolu ﬁmummmmaﬁmaﬂﬁm"m%?muﬁ'ufm?%a NIV 15.14, 19.23 1o

20.02 EFUALUAT MUAINL FIUBILA BaZAME (2550) AN¥IFIINeIsznsvestamsiouns Ty

a - v o

N.  hexodon U381 IneasudanyNnvuianuelareniumdsnisuduiug 1Aminy 18.77
(BUANAT
. = Q. a A o d o =
Tuuli ef al. (2011) ANYIFIINGINITUNUFVI1D1999 P. anea VINUMIABUIMTDYDINZIA

= 1 ] o = o ' =
i)uﬂlﬁy wmwmﬂmmmmsmimammwu‘gﬂlmﬂmmﬂ (Lso) IMNY 14.3 IFUAUAT

2.3) ANNAN I (fecundity)
' 2 o oA Ao w . . o v Ao 23 '
anuanla vt $1uu luunnse lNfasgn (rpening egg) Tuselunoundadinenely
%’; 1 =Y 1 4 =Y 1 "o a J a
asenel (slivg, 2543) msAnwianuan 14 edszdiviuiwugdaranunsondagnjuda’lala

[

] I~ P 4 T oA
Yinawila vezdlumsmanzulSunan)anazsunumui (ecruitment) juiignivlinsonislay
BTN

Y v a v =1 a 1

N3FY (2515) AnyIauan lWandlesdaudialay S sikama USHUD12 INvasULDN
v A 1 Aan 1 1 R an oy a ¥ o ) oAy ¢
Aaeneuamizuilani liun Falidlansudienay gainiu (oil globule) luuniiiduriguinais
Uszanm 600-780 lunsou anuanldoglusae 30,000 - 200,000 Wos Tuvmz i Jayasankar (1991) A
wiinvost/arlunszna Sillaginid US1IWB12 Palk #AZUSIMNO1? Mannar UszmAduRs wuinnuan la

o v 1
voulauralau S. sihama 041U%24 6,956 - 48,373 Wo3

@ a A a = Y] 4

Hewa uazauy (2543) ANE131IN0IMssgau Tanaznisduiugvesainsiouas
N. hexodon, N. delagoae W% N. tolu Madanziaouaniuvesdszmalng wuhlinnuanlimae
156,271, 184,607 g 138,866 Woa muddy dauanuan lumasueslamsouns N. hexodon NANYN
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(w11, AN F M T R,=F/T
7-8 7.5 0 2 2
8-9 8.5 0 20 20
9-10 9.5 16 47 63 0.254
10-11 10.5 34 75 109 0.312
11-12 11.5 59 108 167 0.353
12-13 12.5 101 151 252 0.401
13-14 13.5 149 1 0.450
14-15 14.5 198 217 415 0.477
15-16 15.5 220 192 412 0.534
16-17 16.5 178 145 323 0.551
17-18 17.5 137 113 250 0.548
18-19 18.5 95 86 181 0.525
19-20 19.5 77 83 160 0.481
2021 20.5 51 66 117 0.436
21-22 215 29 57 86 0.337
22-23 225 14 54 68 0.206
23-24 23.5 6 39 45 0.133
24-25 24.5 0 31 31 0.000
25-26 25.5 0 9 9 0.000

U 1,364 1,677 3,041
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Wy 2553 203 253 456 1:0.96 0.01
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o [4 @ @ ¢ 1 YA @ = w o ' o
Wﬂﬂ']i'JLﬂi'l%ﬁ‘H'lﬂ'ﬂﬁJﬁﬂqu‘ﬁ5811')']\1ﬁﬂﬁ?ﬁﬂlﬂﬂﬂﬂ?‘ﬂi1ﬂllﬂ\3’wmiiywuﬁlWﬁlflﬂﬁﬂ%Tu’]u

9

bd H H 1]
L‘Wﬂlﬁﬂﬂdﬁuﬂﬂﬂ‘ﬂu']ﬂﬂ’ﬂhﬂ']') (ﬂ"l'iN‘ﬁ 9) Vlﬁ]ﬁuﬂﬁﬂﬂllﬁﬂdiuﬂWW‘ﬁ 19 uaz‘lﬁ’mmmmmimimu

= w Sl w0 a @ v w v a
miywu1;ﬁﬂmﬂmummmsmiywmjmmu 0.5 (Lso) MINY 12.70 ¥ UALUAT

4 ° . a2 4 . e
MmN 8 wudamsouaansiioluszey immature, mature UAZHANIITAATISYIAY Logistic

¥
equation U3MHNzY Tnay IIMIAagn AWAIABUNTNGIAY W.A. 2552 - 1ABULIgUILY

W.A. 2553
dadiu
AIVYTY  immature mature 37U mature X Y Regression analysis
i9) FI FM  FT P-FMFT L "5
9.5 16 0 16
10.5 34 0 34 0.000 10.5 n 10
11.5 49 10 59 0.169 115 1.59 mean X 16.00
12.5 71 30 101 0.297 125 0.86 mean Y -0.262
13.5 94 55 149 0.369 13,5 0.54 r 0.987
14.5 115 83 198 0419 145 0.33 slope (b) -0.355
15.5 90 130 220 0.591 155 -0.4 Intercept(a) 5.421
16.5 65 113 178 0.635 16.5 -0.6 t-test r 16.394
17.5 46 91 137 0.664 17.5 -0.7 Ly, 15.27
18.5 26 69 95 0.726 18.5 -1
19.5 16 61 77 0.792 195 -1.3
20.5 6 45 51 0.882 20.5 -2
21.5 0 29 29 1.000 21.5
225 0 14 14 1.000 225
23.5 0 6 6 1.000 23.5
245 0 0 0 245
25.5 0 0 0 25.5

U 628 736 1,364
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(L) FI FM FT P=FM/FT 72 _1 L) In(P)

9.5 16 0 16

10.5 34 0 34 n 13
115 49 10 59 0.169 2.5 -1.77 Ix 11.1
12.5 71 30 101 0.297 0.714 -1.21 mean X 0.394
13.5 94 55 149 0.369 0.417 -1 meanY -0.532
14.5 115 83 198 0.419 0.294 -087 r 0.844
15.5 90 130 220 0.591 0.227 -0.53 slope (b) -0.695
16.5 65 113 178 0.635 0.185 -0.45 I}ltercept,ln(a) -0.259
17.5 46 91 137 0.664 0.156 -041 a 0.772
18.5 26 69 95 0.726 0.135 -0.32  t-testr 5.209
19.5 16 61 77 0.792 0.119 -0.23 L, 12.70
20.5 6 45 51 0.882 0.106 -0.13

21.5 0 29 29 1.000 0.096 0

22.5 0 14 14 1.000 0.088 0

235 0 6 6 1.000 0.081 0

245 0 0 0

25.5 0 0 0

3 628 736 1,364
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WIYRUFNAFATINVRINIITYWUTINAY 0.5 (L) WA 11.89 1wufmns
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: ° . 2 4 o . .
A15191 10 mmuﬂamswumswmﬁuszﬂz immature, mature HAZHANTIUATIENANY Logistic equation

¥
Vinumnizy Inay 19IA0ga AmADUNINGIAY WA, 2552 - iRBULQUIOU W.A. 2553

o/ 1

AU
ANUYTI  immature mature  FIN mature X Y Regression analysis
(L) MI MM  MT P=MMMT L w(£-1)
7.5 2 0 2 7.5
8.5 20 0 20 8.5
9.5 47 0 47 0.000 9.5
10.5 67 8 75 0.107 10.5 2.13 n 12
11.5 83 25 108 0.231 11.5 1.2 mean X 16
12.5 104 47 151 0311 12.5 0.79 mean Y -0.254
13.5 117 65 182 0.357 13.5 0.59 r 0.969
14.5 126 91 217 0.419 14.5 0.33 slope (b) -0.361
15.5 83 109 192 0.568 15.5 -0.3 Intercept(a) 5.525
16.5 48 97 145 0.669 16.5 -0.7 t-testr 12.297
17.5 37 76 113 0.673 17.5 -0.7 L, 15.31
18.5 23 63 86 0.733 18.5 -1
19.5 21 62 83 0.747 19.5 -1.1
20.5 13 53 66 0.803 20.5 -1.4
21.5 3 54 57 0.947 21.5 -2.9
22.5 0 54 54 1.000 22.5
235 0 39 39 1.000 23.5
245 0 31 31 1.000 24.5
255 0 9 9 1.000 25.5
U 794 883 1,677
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daau

ANYTY  immature mature I mature X Y Regression analysis
(L) MI MM MT P=MM/MT (L—_le In(P)
9.5 47 0 47 0.000
10.5 67 8 75 0.107 3.333 -2.24 n 16
11.5 83 25 108 0.231 0.769 -1.46 Lx 10.2
12.5 104 47 151 0.311 0.435 -1.17 mean X 0.391
135 117 65 182 0.357 0.303 -1.03 mean Y -0.563
14.5 126 91 217 0.419 0.233 -0.87 r 0.829
15.5 83 109 192 0.568 0.189 -0.57 slope (b) -0.658
16.5 48 97 145 0.669 0.159 -0.4 Intercept,In(a) -0.305
17.5 37 76 113 0.673 0.137 -0.4 a 0.737
18.5 23 63 86 0.733 0.120 -0.31 t-testr 5.547
19.5 21 62 83 0.747 0.108 -0.29 L,, 11.89
20.5 13 53 66 0.803 0.097 -0.22
21.5 3 54 57 0.947 0.088 -0.05
225 0 54 54 1.000 0.081 0
235 0 39 39 1.000 0.075 0
24.5 0 31 31 1.000 0.070 0
255 0 9 9 1.000 0.065 0
U 794 883 1,677
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MY immature  mature  TIY mature X Y Regression analysis
L) FI FM  FT P=FMFT L  (%-)
9.5 0 0 0 9.5
10.5 7 0 7 0.000 10.5 n 12
11.5 14 4 18 0222 115 1.25 mean X 17
12.5 39 11 50 0220 125 1.27 mean Y -0.47
13.5 87 26 113 0.230 135 1.21 r 0.963
14.5 129 65 194 0335 145 0.69 slope (b) -0.363
15.5 91 151 242 0.624 155 -0.51 Intercept(a) 5.710
16.5 59 107 166 0.645 16.5 -0.6 t-test r 11.364
17.5 41 78 119 0.655 175 -0.64 L, 15.73
18.5 25 60 85 0.706 18.5 -0.88
19.5 16 43 59 0.729 195 -0.99
20.5 9 39 48 0.813 205 -1.47
215 4 25 29 0.862 215 -1.83
22.5 1 22 23 0.957 225 -3.09
23.5 0 10 10 1.000 23.5
245 0 3 3 1.000 245

25.5 0 0 0

EJeb Y 522 644 1,166
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dadu
AUYT)  immature mature I mature X Y Regression analysis
L) FI FM FT P=FMFT [ _1 L) In(P)
10.5 7 0 7 n 14
11.5 14 4 18 0222  3.333 -1.5 Lx 11.2
12.5 39 11 50 0.220  0.769 -1.51  meanX 0.438
13.5 87 26 113 0.230  0.435 -147 meanyY -0.57
14.5 129 65 194 0.335  0.303 -1.09  r 0.636
15.5 91 151 242 0.624  0.233 -0.47  slope (b) -0.425
16.5 59 107 166 0.645 0.189 -0.44  Intercept,In(a) -0.383
175 41 78 119 0.655  0.159 042 a 0.682
18.5 25 60 85 0.706  0.137 -0.35  ttestr 2.857
19.5 16 43 59 0.729  0.120 -0.32 Ly 12.57
20.5 9 39 48 0.813  0.108 -0.21
21.5 4 25 29 0.862  0.097 -0.15
22.5 1 22 23 0.957  0.088 -0.04
235 0 10 10 1.000  0.081 0
245 0 3 3 1.000  0.075 0
25.5 0 0 0
33U 522 644 1,166
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b4
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daau

AVYIY  immature mature T mature X Y Regression analysis
L) MI MM MT P=MM/MT L ’“(%“)
7.5 1 0 1 7.5
8.5 5 0 5 8.5
9.5 19 0 19 0.000 9.5
10.5 35 0 35 0.000 105 n 13
11.5 47 13 60 0.217 11.5 1.29 mean X 17.5
12.5 79 23 102 0.225 12.5 1.23 mean Y -0.53
13.5 127 48 175 0.274 13.5 0.97 r 0.948
14.5 146 90 236 0.381 14.5 0.48 slope (b) -0.302
15.5 70 135 205 0.659 15.5 -0.66  Intercept(a) 4.755
16.5 47 84 131 0.641 16.5 -0.58  t-testr 9.874
17.5 27 62 89 0.697 17.5 -0.83 L,, 15.75
18.5 21 56 77 0.727 18.5 -0.98
19.5 26 49 75 0.653 19.5 -0.63
20.5 17 50 67 0.746 20.5 -1.08
21.5 13 43 56 0.768 215 -1.2
22.5 6 46 52 0.885 225 -2.04
23.5 2 35 37 0.946 235 -2.86
245 0 30 30 1.000 24.5
25.5 0 14 14 1.000 25.5
U 688 778 1,466
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¥
function U3aimyjimzy Tnau Sandaaga dwdieunIngian  w.a. 2552 - iaouiiguioy

W.A. 2553
dadiu

77148717 immature mature 33U mature X Y Regression analysis
@ M MM MT P-MMMT §=zj In(®)
715 1 0 1
8.5 5 0 5
9.5 19 0 19
10.5 35 0 35
11.5 47 13 60 0.217 2.500 -1.53 n 15
12.5 79 23 102 0.225 0.714 -1.49 Lx 11.1
13.5 127 48 175 0.274 0.417 -1.29 mean X 0.351
14.5 146 90 236 0.381 0.294 -0.96 mean Y -0.532
15.5 70 135 205 0.659 0.227 042 r 0.727
16.5 47 84 131 0.641 0.185 -0.44 slope (b)  -0.618
17.5 27 62 89 0.697 0.156 -0.36  Intercept,In(a) -0.315
18.5 21 56 77 0.727 0.135 -0.32 a 0.730
19.5 26 49 75 0.653 0.119 -0.43 t-test r 3.819
20.5 17 50 67 0.746 0.106 -0.29 L, 12.73
21.5 13 43 56 0.768 0.096 -0.26 '
225 6 46 52 0.885 0.088 -0.12
23.5 2 35 37 0.946 0.081 -0.06
24.5 0 30 30 1.000 0.075 0
25.5 0 14 14 1.000 0.069 0

3 688 778 1,466
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14-15 14.5 419 366 785 0.534
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2021 20.5 52 78 130 0.400
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2.1.2) MTAATILHIAIN Johnson-Schumacher function
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AW dadau

g1 immature  mature FR Y mature X Y Regression analysis
L) FI M FT  P=FMFT L ln(—I};-—l)
8.5 2 0 2
9.5 22 0 22 0.000

10.5 61 0 61 0.000

11.5 74 22 “ 96 0.229 11.5 1.213 n 11
12.5 109 52 161 0.323 12.5 0.740 mean X 16.5
13.5 153 119 272 0.438 13.5 0.251 meanY -0.625
14.5 194 225 419 0.537 14.5 -0.148 r 0.992
15.5 153 259 412 0.629 15.5 -0.526 slope (b) -0.318
16.5 103 211 314 0.672 16.5 -0.717 Intercept(a) 4.63
17.5 66 161 227 0.709 17.5 -0.892 t-testr 23.914
18.5 31 113 144 0.785 18.5 -1.293 L, 14.56
19.5 16 73 89 0.820 19.5 -1.518

20.5 7 45 52 0.865 20.5 -1.861

21.5 3 25 28 0.893 21.5 -2.120

22.5 0 19 19 1.000 22.5

235 0 10 10 1.000 23.5

24.5 0 2 2 1.000 24.5

25.5 0 0 0

U 994 1,336 2,330
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(L) FI FM  FT  P-FMFT gy  In(®

10.5 61 0 61 0.000 n 14
11.5 74 22 96 0.229 2.500 -1.473 Lx 11.1
12.5 109 52 161 0.323 0.714 -1.130 mean X 0.371
13.5 153 119 272 0.438 0.417 -0.827 mean Y -0.425
14.5 194 225 419 0.537 0.294 -0.622 r 0.800
15.5 153 259 412 0.629 0.227 -0.464 slope (b) -0.592
16.5 103 211 314 0.672 0.185  -0.397 Interceptin(a) -0.205
17.5 66 161 227 0.709 0.156 -0.344 a 0.815
18.5 31 113 144 0.785 0.135 -0.242 t-test r 5.408
19.5 16 73 89 0.820 0.119 -0.198 L, 12.31
20.5 7 45 52 0.865 0.106 -0.145

21.5 3 25 28 0.893 0.096 -0.113
225 0 19 19 1.000 0.088 0
23.5 0 10 10 1.000 0.081 0
24.5 0 2 2 1.000 0.075 0
25.5 0 0 0

e 994 1,336 2,330
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daau
A214Y1Y  immature mature I mature X Y Regression analysis

L) MI MM~ MT P-MMMT L i3]

8.5 23 0 23 8.5

9.5 71 0 71 0.000 9.5

10.5 122 0 122 0.000 10.5

11.5 129 38 167 0.228 11.5 1222 n 11
12.5 151 70 221 0.317 12.5 0.769  mean X 16.5
13.5 162 126 288 0.438 13.5 0251 meanY -0.674
14.5 169 197 366 0.538 14.5 -0.153 r 0.994
15.5 135 229 364 0.629 15.5 -0.528  slope (b) -0.341
16.5 86 172 258 0.667 16.5 -0.693  Intercept(a) 4.961
17.5 56 146 202 0.723 17.5 -0.958  t-testr 29.297
18.5 30 109 139 0.784 18.5 -1.290 L, 14.55
19.5 16 79 95 0.832 19.5 -1.597

20.5 9 69 78 0.885 20.5 -2.037

21.5 4 44 48 0.917 21.5 -2.398

225 0 53 53 1.000 22.5

235 0 41 41 1.000 235

245 0 23 23 1.000 245

255 0 5 5 1.000 25.5

T 1,163 1,401 2,564




86

4 o a3 a 'd
ﬂ151\1ﬁ 31 i]’]u’)uﬂa’]lﬂﬂiﬂulWﬂNflu5$ﬂg immature, mature LASHANTINUATIEHAIY  Johnson-

¥
Schumacher function Uil’)ﬂ!ﬁulﬂ’l%‘laliﬂﬁu WHIATAD mumﬁaumﬂamu N.f. 2552 -

AoulguUIU WA, 2553

dadu

AINY1Y  immature mature 3 mature X Y Regression analysis

(L) FI FM FT P=FM/FT (—L_ITX) In(P)

10.5 122 0 122 n 15
11.5 129 38 167 0.228 2.500 -1.480 Lx 11.1
12.5 151 70 221 0.317 0.714 -1.150 meanX 0.351
13.5 162 126 288 0.438 0.417 -0.827 meanY -0.394
14.5 169 197 366 0.538 0.294 -0.619 r 0.839
15.5 135 229 364 0.629 0.227 -0.463  slope (b) -0.612
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225 0 53 53 1.000 0.088 0.000

23.5 0 41 41 1.000 0.081 0.000

24.5 0 23 23 1.000 0.075 0.000

25.5 0 5 5 1.000 0.069 0.000

37U 1,163 1,401 2,564
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J
gudmsaumer nsulszu,
an 1 8, ' aw a ¢ an
nsulszu. 2550. adamsdsznauralszmained) w.i.2548. nquiseuaz Iimsiziananisdszua
4
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aa v 4 Y A a d aa
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guimsauma nsulszi,
NIUGNAANARS. 2521, UWUTINZ13D9d9a 1ATITI 1: 200,000 NN B,
a o a4 a §
g3 Msananna. 2533. MsAny1FIImendosduu1ysznsvesamsonas Nemipterus delagoae
3 @ @ a o A = wa v o
WAL N. tambuloides MWIAIN@BUAINTU. 1ONA15INMIRTUN 4 nquilsziadainzia

¢ o Y LY Y]
AUgNAILIsTanzadoua iy nesseuanzia nsulseua.
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AN 50390, 2520. 321152 IA01TEMISVIUaINTWUAS Nemiprerus hexodon Tuo1 Ine. s181u)an
nihAu i 12520 nesssuamsia nsudssan,

9 NUAIUA UARTYy sTada. 2520. msﬁﬂynﬁmﬁus?;mf‘fquma?N"lﬂimmﬂmgﬁﬂiﬂu narda
umaynIBuAs WA, 2519-2520. SINUTMAMIATLR 2 NuFseSRuaswgRnssy @il
Uszuadaniagiia nesilszuanzia nsunlsea,

Baum TaRezians. 2524 anwduiussvnhenensuhminuessasdumaveslamiln
NIEADY Sepia lycidas Gray uazniinnszang Sepiella inermis Ferussac & d’Orbigny. 318914
sedl 2524 ﬂwﬂﬁwﬁﬁuﬂ noslseuanzia nsuseue.

N3950 aniiung. 2515, marnanlieSRidesduvesaniialay Sillago sihama (Forsskil, 1775).
5100 szt 2514-2515. aontidszuedivdadevar nesdisluazdunh nsudszus.
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daduaniu neatlszue nsudszus.
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Tugalne an. 19 - nu. 20. srwulamshaudui 52521, nestlszuamzia nsulseus.
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kanagurta (Cuvier, 1817) lwwminnhimiaggauazuinalndifos madmziasuai.
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MINMANUING 1 Foyasutlamieusiaimuinannuennaunlauas5ed1599 UIRUNY

o
nzy Tvay 9. aga AWAIRBUNTNYIAN WA, 2552 — 1IADUTYUIBU W4, 2553

211917 W.f. 2552 .8, 2553 U

¥y) nA. @A ng AA W LA | NA. DN LA e wa 0y (@)

7-8 3 4 0 0 0 7 4 0 3 3 0 3 27
8-9 4 11 3 4 0 10 6 6 5 2 0 7 58
9-10 5 17 9 16 6 11 9 14 6 11 4 12 120

10-11 9 17 17 18 12 16 11 21 12 16 6 23 178
11-12 9 22 17 26 15 20 17 24 24 21 12 24 231
12-13 18 29 22 34 19 30 21 30 21 24 17 40 305
13-14 17 37 26 38 17 44 28 32 25 32 24 41 361
14-15 19 39 26 51 25 50 30 39 24 35 30 48 416
15-16 16 39 24 43 27 48 30 38 25 42 32 48 412
16-17 13 24 14 28 22 39 22 32 18 38 29 44 323
17-18 11 25 12 19 16 29 17 28 14 27 21 31 250
18-19 5 14 11 15 11 22 11 21 12 22 16 21 181
19-20 5 10 10 13 13 20 10 18 10 17 13 21 160

20-21 4 5 8 11 10 13 6 15 8 15 8 14 117

21-22 4 2 7 8 6 10 5 11 6 11 5 9 84
22-23 3 3 8 4 4 9 4 11 5 9 4 7 71
23-24 2 1 1 4 3 6 3 7 3 5 4 5 44
24-25 1 1 2 0 2 5 3 5 2 4 3 2 30
25-26 0 1 0 0 0 4 0 0 1 2 1 1 10

33 148 301 217 332 208 393 237 352 224 336 229 401 3,378
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¥
THau 9. aga AWAIRBUNINYIAN WA, 2552 — ABUITTYUITU W.A. 2553

U813 .9, 2552 .9, 2553 37U
(%) AR @A AY AR WY BA. | WA AN LA Wwe WA de (@)
7-8 0 0 3 0 0 3 4 2 0 1 0 3 16
8-9 0 4 5 1 0 10 10 9 2 7 4 7 59
9-10 0 4 5 4 0 9 12 8 6 11 4 11 74
10-11 0 7 8 9 2 15 15 14 13 14 5 13 115
11-12 2 13 7 7 10 20 18 19 18 16 g8 22 160
12-13 5 16 9 7 12 24 22 27 25 21 14 34 216
13-14 19 26 18 20 27 34 28 26 26 33 25 39 321
14-15 29 36 24 34 51 36 30 37 28 36 34 57 432
15-16 15 41 24 31 35 50 31 47 33 36 37 68 448
16-17 2 20 13 2 19 37 17 35 26 32 24 4] 297
17-18 1 11 6 18 16 28 11 28 17 21 19 32 208
18-19 0 7 7 18 16 18 9 21 11 16 14 25 162
19-20 0 6 11 15 14 15 6 18 7 12 1119 134
20-21 0 5 10 13 12 14 5 17 7 12 7 13 115
21-22 0 2 7 8 9 13 4 15 4 9 4 10 85
22-23 0 2 10 9 9 10 3 11 4 7 4 6 75
23-24 0 0 5 4 6 7 1 11 3 6 2 2 47
24-25 0 0 7 3 0 4 2 5 3 4 3 2 33
25-26 0 0 0 3 0 2 0 4 1 3 0 1 14
I 73209 179 226 238 349 228 354 234 297 219 405 3,011
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9
yTvau 9. dga AWAIRDUNTNYIAY WA 2552 ~ IABUNYUIBU W.A. 2553

A1 W.f. 2552 W.f. 2553 91UIY

(¥0) AA. a8 Ny Af Wy TA | LA AN e e wea do @)

8-9 0 2 5 0 0 5 0 11 5 10 3 11 52
9-10 2 11 9 4 0 12 5 24 14 25 13 22 141
10-11 4 17 14 11 4 36 7 37 25 33 16 34 238

11-12 5 28 15 20 6 40 17 43 28 39 21 43 305
12-13 13 43 26 39 12 51 25 48 29 45 22 54 407
13-14 25 57 41 78 23 72 36 57 35 59 23 65 571
14-15 42 71 58 111 48 106 46 68 45 76 28 87 786
15-16 49 102 44 109 44 105 43 69 33 77 31 70 776
16-17 29 76 39 84 39 79 32 53 20 43 17 61 572
17-18 17 56 26 58 36 67 24 44 13 27 20 41 429
18-19 11 35 12 32 22 47 22 30 8 18 10 36 283
19-20 7 21 7 22 14 25 14 19 6 12 6 31 184
20-21 3 16 5 17 8 17 5 15 6 7 6 25 130
21-22 2 10 4 12 5 11 0 10 2 6 3 11 76

22-23 4 8 3 8 5 il 0 12 2 6 2 11 72

23-24 3 5 2 6 4 9 0 8 2 4 0 8 51
24-25 1 0 0 4 2 6 0 5 0 2 0 5 25
25-26 0 1 0 1 1 0 0 1 0 1 0 0 5

33U 217 559 310 616 273 699 276 554 273 490 221 615 5,103
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ns1ouas hinoniwe
Regression Statistics
Multiple R 0.989795
R Square 0.979695
Adjusted R Square 0.979689
Standard Error 0.10032
Observations 3378
ANOVA
df SS MS F Significance F
Regression 1 1639.312 1639.312 162885.6 0
Residual 3376 33.97672 0.010064
Total 3377 1673.289
Coefficients  Standard Error t Stat P-value

Intercept -4.22599 0.019847 -212.924 0
X Variable 1 2.955862 0.007324 403.5908 0

MINATBUAY b IUNINY 3 150 1l

t=(b-3)/Sb
t=-6.027
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Regression Statistics

Multiple R 0.987922
R Square 0.97599
Adjusted R Square 0.975972
Standard Error 0.082497
Observations 1364
ANOVA
df SS MS F Significance F

Regression 1 376.7949 376.7949 55364.28 0
Residual 1362 9.269418 0.006806
Total 1363 386.0643

Coefficients  Standard Error t Stat P-value
Intercept -4.31955 0.03495 -123.591 0
X Variable 1 299151 0.012714 235.2962 0

AMINATBUAT b UMY 3 130 3
t=(b-3)/Sb
t=-0.668
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Regression Statistics

Multiple R 0.99134
R Square 0.982755
Adjusted R Square 0.982744
Standard Error 0.093268
Observations 1677
ANOVA
df SS MS F Significance F

Regression 1 830.3398 830.3398 95452.51 0
Residual 1675 14.5708 0.008699
Total 1676 844.9106

Coefficients  Standard Error t Stat P-value
Intercept -4.2852 0.026433 -162.113 0
X Variable 1 2.977815 0.009638 308.9539 0

MINATBUAT b TUNIAY 3 W30 14
t=(b-3)/Sb
t=-2.302
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MU (W) UATHATDUAIIULANARIDIN 3 ¥BIA1 slope (b) 199U MR
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n 3378 1364 1677
Y X =Y In(L) 9119.503122 3741.966690 4582105765
Y Y= In(w) 12680.597972 5302.270228 6458.379934
X 24807.323302 10307.730693 12613.433026
PR'S 49274.699154 20997.552264 25717.105777
Y XY 34788.093832 14672.082741 17925.222378
mean X 2.699675 2.743377 2732323
s, 0.235712 0.175758 0.236370
mean Y 3.753877 3.887295 3.851151
S, 0.703914 0.532209 0.710016
S, 0.164228 0.092410 0.166373
r 0.989795 0.987922 0.991340
b 2.955862 2.991510 2977815
a -4.225990 -4.319550 -4.285201
S, 0.007324 0.012714 0.009638
t-test of b -6.026540 -0.667786 -2.301759
Confidence limit of b

Lower 95% 2.941507 2.966591 2.958924
Upper 95% 2.970217 3.016429 2.996706
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130 linoniwe
Regression Statistics
Multiple R 0.989352
R Square 0.978817
Adjusted R Square 0.97881
Standard Error 0.101566
Observations 3011
ANOVA
df SS MS F Significance I
Regression 1 1434.274 1434.274 139039.3 0
Residual 3009 31.03964 0.010316
Total 3010 1465314
Coefficients  Standard Error t Stat P-value
Intercept -4.31218 0.022028 -195.755 0
X Variable 1 3.006085 0.008062 372.8798 0

AMINATBUAT b I 3 3o i
t=(b-3)/Sb
t=0.755
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Regression Statistics
Multiple R 0.981275
R Square 0.9629
Adjusted R Square 0.962868
Standard Error 0.089685
Observations 1166
ANOVA
df S§ MS F Significance F
Regression 1 242.9968 242.9968 30210.47 0
Residual 1164 9.362592 0.008043
Total 1165 252.3594
Coefficients  Standard Error t Stat P-value
Intercept -4.32903 0.048314  -89.6021 0
X Variable 1 3.014947 0.017346  173.8116 0

MINATBUAT b UMY 3 38 lu
t=(b-3)/Sb
t=0.862
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Regression Statistics

Multiple R 0.989513
R Square 0.979136
Adjusted R Square 0.979122
Standard Error 0.094666
Observations 1466
ANOVA

df SS MS F Significance F
Regression 1 615.7133 615.7133 68705 0
Residual 1464 13.11992 0.008962
Total 1465 628.8332

Coefficients  Standard Error t Stat P-value

Intercept -4.35839 0.032022 -136.105 0
X Variable 1 3.022941 0.011533 262.1164 0

MINAABUAT b IUMAY 3 w3l
t=(b-3)/Sb
t=1.989
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S * 1 =1
1NUNAT (W) HAETNATDUAITNUANANDIN 3 YB9A1 slope (b) voslarmameniie

iwete] oz Tuingnime

lainonme 1wy Wi

n 3011 1166 1466
Y X =Y In(L) 8198.316837 3242.850258 4058.369395
> v= In(w) 11660.853106 4729.377482 5878.803240
Y x 22481.003906 0045.667244 11302.277331
>y 46624.893484 19435.044996 24203.408583
Y XY 32227.162924 13233.824641 16478.138054
mean X 2.722789 2.781175 2.768328
S, 0.229632 0.151481 0.214457
mean Y 3.872751 4.056070 4.010098
S, 0.697721 0.465422 0.655162
S,y 0.158513 0.069182 0.139031
I 0.989352 0.981275 0.989513
b 3.006085 3.014947 3.022941
a -4.312182 -4.329030 -4.358394
S, 0.008062 0.017346 0.011533
t-test of b 0.754733 0.861700 1.989154
Confidence limit of b

Lower 95% 2.990283 2.980949 3.000336
Upper 95% 3.021886 3.048945 3.045545
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Regression Statistics
Multiple R 0.990558525
R Square 0.981206192
Adjusted R Square 0.931202508
Standard Error 0.084025507
Observations 5103
ANOVA
df SS MS F Significance F
Regression 1 1880.282464 1880.282464  266318.181 0
Residual 5101 36.01451777 0.007060286
Total 5102 1916.296981
Coefficients  Standard Error t Stat P-value
Intercept -4.783022197 0.015809148  -302.54775 0
X Variable 1 3.005647052 0.005824217  516.060249 0

MINAABUATb 2UNINU 3 138 13

t=(b-3)/Sb
t=0.970
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Regression Statistics
Multiple R 0.98851509
R Square 0.97716209
Adjusted R Square 0.97715228
Standard Error 0.07580382
Observations 2330
ANOVA
df S8 MS r Significance I
Regression 1 5723681608 572.368161 99607.77 0
Residual 2328 13.37719987 0.00574622
Total 2329 585.7453607
Coefficients Standard Ervror t Stat P-value
Intercept -4.817740291 0.026163533 -184.13951 0
X Variable 1 3.018736733 0.00956486 315.60699 0

AMINATBUAT b TUNNY 3 W50 T
t=(b-3)/Sb
t=1.959
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Regression Statistics

Multiple R 0.99112037
R Square 0.982319588
Adjusted R Square 0.982312687
Standard Error 0.085974245
Observations 2564
ANOVA
df SS MS F Significance F

Regression 1 1052.14668 1052.1467 142344.1 0
Residual 2562 18.93720436 0.0073916
Total 2563 1071.083884

Coefficients  Standard Error t Stat P-value
Intercept -4.799105078 0.021724723 -220.9052 0

X Variable 1 3.011629537

0.007982369 377.2852 0

MINATBUAT b IUL 3 w3e'li

t=(b-3)/Sb
t=1.457
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liusnime (wedly (Wt

n 5103 2330 2564
Y X =) In(L) 13813.096404 6361.945564 6956.808761
Y y= " In(w) 17109.530220 7979.703891 8646.425327
>X 37598.226556 17433.775700 18991.662463
PR'E 59281.773045 27914.360892 30228.911865
Y XY 46938.652109 21977.777628 23809.395372
mean X 2.706858 2.730449 2.713264
S, 0.201978 0.164221 0.212746
mean Y 3.352838 3.424766 3372241
S, 0.612860 0.501499 0.646454
S., 0.122615 0.081411 0.136310
r 0.990559 0.988515 0.991120
b 3.005647 3.018737 3.011630
a -4.783022 -4.821774 -4.799105
S, 0.005824 0.009565 0.007982
t-test of b 0.969581 1.958913 1.456903
Confidence limit of b

Lower 95% 2.994232 2.999990 2.995984

Upper 95% 3.017063 3.037484 3.027275
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AINMARUING 16 Han1s IR 1ETIduasssluaumsanuduRuisenINaueItaleneny
%’ YY) a3 ]
UIMHNAve9 Yamsiguas Ya1vaa daudia lay uazsan1isnaasundua19s1n

v w a £ | 2w
3 Y9 dulsZaNTMIIINNYUYBNNNIIN (slope, b)

wiimlan N r Intercept  Slope Auflouny A t- test* guuuuns
WINTFIY 1Ib wuln
a b S,
damnsuag
ety 1,364 0988 0013 2.992 0.013 -0.668 isometric growth
A 1,677 0991 0014 2978 0.010 -2.302 allometric growth
samun 3,378 0989  0.015 2.956 0.007 -6.027 allometric growth
tawa
ey 1,166  0.981 0.013 3.015 0.017 0.862 isometric growth
owete 1,466 0989 0013 3.023 0.012 1.989 allometric growth
SR 3,011 0.989 0.013 3.006 0.008 0.755 isometric growth
dawvialau
meile 2330 0989  0.008 3.019 0.010 1.959 isometric growth
W 2,564 0.991 0.008 3.011 0.008 1.457 isometric growth
sam‘?’wm 5,103 0.990 0.008 3.006 0.006 0.970 isometric growth

* t-test YD b MOUAY ¢ FUNIAU 1.96 Rszaunimuioriu 95%

MIIN
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MINMANUING 20 Han 13T wUnFume TundaziAeuveslamsionas a1 tazausialay

-1
amsiouas a1979 aufinlny

A o a P
oy ANNLIANAY (W.) ANEIARAY (HN.) ANVBTURDY (.)

ANl NgM2 NgN3 Aqu4 ngul ngu2 Ngu3 nqu4d  ngul  Ngu2  ngu3  ngu4

f.f.52 8.03 1422  21.60 - 14.32 - - - 1045 15.09 18.99 22.81
a.a.52 9.30 13.75 17.24 2323 1212 1530 19.70 11.40 15.55 20.55 -
N.9.52 10.39 1415 1871 2167 10.08 1481 1988 23.17 9.85 14.93 21.37 -
f.71.52 9.87 14.27  20.11 - 1065 1467 1829 2348 10.59 15.07 159.75 23.92
W.09.52 11.38 1526  19.82 2392 11.77 1459 1864 2275 15.36 18.14 23.17 -
5.71.52 8.50 1481 21.08 25.00 8.33 11.00 1537 2131 10.62 15.38 22.71 -
1.9.53 8.80 1459  21.69 - 9.33 1421 2049 11.16 14.83 18.79 -
N.N.53 10.44 1472 1959 2319 8.41 1135 1554  21.29 1048 15.12 22.20 -
1953 12.10 1542 1983 23.64 1167 1540 2062 2427 10.83 14.36 18.11 23.11
14.9.53 11.29 15.60 2070 24.80 9.72 1493 20.92 2445 10.61 14.61 18.22 22.73
N.A.53 11.06 1496 1892 2378 1531 15.62 2287 10.67 15.02 20.87 -

1.8.53 10.54 15.06  19.77 2207 9.31 1495 2036 2484 10.31 14.65 19.58 23.25




MINMARKINT 21 1M3UT2NUMBATINTA3IW (Z) Vo3lamagnas USHnumainzy Inay

TN IAAGATDAI Loo 191110U 30.23 1rudiuns, K 91101 3.41 asd) uag ¢

01 -0.005 3

AWEN  HOAU(AD)  BIVANL, At z(11*21'2) 1:{2‘“2’
ey

L-L, C t X Y
7-8 14 0.072 0.013 0.079 6.989
8-9 39 0.085 0.014 0.092 7.968
9-10 87 0.099 0.014 0.106 8.723
10-11 135 0.113 0.015 0.120 9.113
11-12 188 0.128 0.016 0.136 9.392
12-13 258 0.143 0.017 0.152 9.654
13-14 327 0.160 0.018 0.169 9.833
14-15 396 0.178 0.019 0.187 9.963
15-16 399 0.196 0.020 0.206 9.904
16-17 318 0.216 0.021 0.227 9.607
17-18 249 0.238 0.023 0.249 9.287
18-19 181 0.261 0.025 0.273 8.886
19-20 160 0.286 0.027 0.299 8.673
20-21 117 0.313 0.030 0.328 8.262
21-22 34 0.343 0.034 0.360 7.822
22-23 71 0.377 0.038 0.396 7.532
23-24 44 0.415 0.044 0.437 6.915
24-25 30 0.459 0.051 0.484 6.370

25-26 10 0.510
Y =-12.4100x +12.3609 r =0.9986

a=12.3609

b=-12.4109

Z=-b = 12.4109
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MINMANLINT 22 M5U52NUAIBATINTME5IN (2) veslmeda uTnumjimzy Tvau dandaaga

{191 Loo 191104 31.00 1w UAMAT, K M11U 1.81 @i0d) az ¢ iy 0.02 1

AMEN  WAYL(AD)  @IgUeNL, At z(#) 1n[§:::))J

L-L, C t X Y

7-8 13 0.163 0.023 0.175 6.316

8-9 42 0.187 0.025 0.199 7.445
9-10 55 0.211 0.026 0.224 7.670
10-11 84 0.237 0.027 0.250 8.045
11-12 122 0.264 0.028 0.278 8.369
12-13 182 0.292 0.030 0.307 8.716
13-14 291 0.322 0.032 0.338 9.130
14-15 418 0.354 0.033 0.370 9.433
15-16 438 0.387 0.036 0.405 9.417
16-17 297 0.423 0.038 0.442 8.962
17-18 206 0.461 0.041 0.481 8.525
18-19 162 0.502 0.044 0.524 8.207
19-20 134 0.546 0.048 0.570 7.934
20-21 115 0.594 0.053 0.620 7.690
21-22 85 0.646 0.058 0.676 7.287
2223 75 0.705 0.065 0.737 7.051
23-24 47 0.770 0.074 0.806 6.458
24-25 33 0.843 0.085 0.886 5.961
25-26 14 0.928

Y =-6.4278x +11.6646 r = 0.9967
a=11.6646 b=-64278 Z=-b = 6.4278
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ﬂ1§]ﬂﬂ1ﬂﬂ“?ﬂﬁ 23 115U TLUIUAIBATINTANGTIN (Z) ﬂlﬂﬁﬂﬁ']“’iﬂiﬂu ns&amﬂwm:uiﬂau

Saniaagn 101 Leo 1911101 29.87 Isu@inns, K M1y 2.34 aell uag t, 110y

-0.0047 1

AMEN  AATL(AD) NN L, At o(a:2) m[%i.i))

L1, C t X Y

89 37 0.089 0.020 0.099 7.523

9-10 90 0.109 0.021 0.119 8.364
10-11 167 0.130 0.022 0.141 8.931
11-12 208 0.152 0.023 0.163 9.098
1213 289 0.175 0.025 0.187 9.371
13-14 427 0.200 0.026 0.213 9.702
14-15 663 0.226 0.028 0.240 10.079
15-16 710 0.253 0.030 - 0.268 10.080
16-17 557 0.283 0.032 0.299 9.765
17-18 427 0.315 0.035 0.332 9.421
18-19 283 0.350 0.038 0.369 8.926
19-20 183 0.387 0.041 0.408 8.398
20-21 130 0.429 0.046 0.451 7.954
21-22 76 0.474 0.051 0.500 7.304
22-23 72 0.525 0.058 0.554 7.123
23-24 51 0.583 0.067 0.617 6.631
24-25 25 0.651 0.080 0.691 5.747
25-26 5 0.731

Y =-9.9978x +12.6087 r=10.9925
a=12.6087 b=-99978 Z=-b = 9.9978
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tlamasuasianudunus udaduasanse la

Regression Statistics
Multiple R 0.148996
R Square 0.0222
Adjusted R Square -0.05302
Standard Error 0.13397
Observations 15
ANOVA
df SS MS r Significance I
Regression 1 0.005297 0.005297 0.295149 0.596133
Residual 13 0.233325 0.017948
Total 14 0.238622 -
Coefficients Standard Error t Stat P-value
Intercept 0.471685 0.136557 3.454122 0.004274
X Variable 1 -0.00435 0.008006 -0.54328 0.596133
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MIIMANINNG 25 M3 IRTzRAINdURUT T A ImNaAliy R) AUYHIAAINEN (L) Yol

davaianudunus umaduasanse i

Regression Statistics
Multiple R 0.137822
R Square 0.018995
Adjusted R Square -0.05647
Standard Error 0.153919
Observations 15
ANOVA
df SS MS F Significance F
Regression 1 0.005963 0.005963  0.251716 0.624259
Residual 13 0.307982 0.023691
Total 14 0.313946
Coefficients Standard Error t Stat P-value
Intercept 0.45251 0.165805 2.729169 0.017209
X Variable 1 -0.00461 0.009198 -0.50171 0.624259




144

MINMANNINT 26 MIIRTIEEAMUTURUTIZNINSAT /T IUmATiS (R,) NUVIIAAIINT (L) Y99

tauitalaundanuduius luFuduasanse i

Regression Statistics
Multiple R 0.065717
R Square 0.004319
Adjusted R Square -0.06206
Standard Error 0.160432
Observations 17
ANOVA
df SS MS F Significance F

Regression 1 0.001675 0.001675 0.065062 0.802131
Residual 15 0.386077 0.025738
Total 16 0.387751

Coefficients  Standard Error t Stat P-value
Intercept 0.407886 0.136707 2.983652 0.009276
X Variable 1 -0.00203 0.007943 -0.25507 0.802131
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o 9

NIVUAUNANT Y
Regression Statistics
Multiple R 0.986942
R Square 0.974054
Adjusted R Square 0.970811
Standard Error 0.186156
Observations 10
ANOVA
df SS MS F Significance F
Regression 1 10.40796 10.40796 300.3376 1.25X 107
Residual 8 0.277234 0.034654
Total 9 10.68519
Coefficients Standard Error t Stat P-value
Intercept 5.421038 0.333164 16.27137 2.05X 10"
X Variable 1 -0.35519 0.020495 -17.3303 125X 107
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MINMANING 28 MR IIAMUTITUTVesTsIRemMA I UG Y BeT WU fvesm

VIANALY
Regression Statistics
Multiple R 0.963593
R Square 0.928512
Adjusted R Square 0.921364
Standard Error 0.381226
Observations 12
ANOVA
df SS MS F Significance F

Regression 1 18.87649 18.87649 129.8843 474X 107
Residual 10 1.453331 0.145333
Total 11 20.32982

Coefficients  Standard Error t Stat P-value
Intercept 5.710885 0.553016 10.3268 1.18 X 107
X Variable 1 -0.36332 0.03188 -11.3967 474X 107
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Regression Statistics

Multiple R 0.992211

R Square 0.9844382

Adjusted R Square 0.982758

Standard Error 0.13979

Observations 11

ANOVA

df SS MS F Significance F

Regression 1 11.15743 11.15743 570.9662 1.88X 10°
Residual 9 0.175872 0.019541

Total 10 11.3333

Coefficients Standard Error t Stat P-value
Intercept 4.630294455 0.223922 20.67812 6.76 X 10°
X Variable 1 -0.318482623 0.013328 -23.8949 1.88X 107
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Regression Statistics

K]
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o

Multiple R 0.969017
R Square 0.938994
Adjusted R Square 0.932893
Standard Error 0.348148
Observations 12
ANOVA
df SS MS F Significance F

Regression 1 18.65593 18.65593 153.9175 213X 107
Residual 10 1.212074 0.121207
Total 11 19.868

Coefficients  Standard Error t Stat P-value
Intercept 5.525008 0.476537 1159409  4.03X 107
X Variable 1 -0.36119 0.029114 -12.4063 2.13X 107
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VIR
Regression Statistics
Multiple R 0.947847
R Square 0.898414
Adjusted R Square 0.889179
Standard Error 0.413021
Observations 13
ANOVA
df S5 MS F Significance F

Regression 1 16.59513 16.59513 97.28286 8.48X 10"
Residual 11 1.876451 0.170586
Total 12 18.47159

Coefficients  Standard Error t Stat P-value
Intercept 4.755018 0.547875 8.679026 2.99X 10°
X Variable 1 -0.30196 0.030615 -9.86321 848X 10"
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dialaumeag
Regression Statistics
Multiple R 0.994788
R Square 0.989604
Adjusted R Square 0.988449
Standard Error 0.122389
Observations 11
ANOVA
df SS MS F Significance F
Regression 1 12.83275 12.83275 856.717 3.09X10™
Residual 9 0.134811 0.014979
Total 10 12.96756
Coefficients Standard Error t Stat P-value
Intercept 4.96182 0.196048 25.30925 1.13X 10
X Variable 1 -0.34156 0.011669 -29.2697  3.09X 10"
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MINMANUINT 33 S1u0u uazefidudmsins yrusvestlamssuaanalonazinag USnurging

4
yIvau Saniaaga AAROUNI NYIAN WA, 2552 — IABUNGUIU W.A. 2553

(Wetidly (WP nlofigudmandaiug
dou  lundapiug wlasiug s TdeSeping wSapiui 5w meusly WA
.52 25 21 46 46 35 81 45.65 43.21
.52 64 40 104 87 62 149 38.46 41.61
1.8.52 42 37 79 62 53 115 46.84 46.09
A.9.52 71 54 125 101 77 178 4320 43.26
W.0.52 43 40 83 62 53 115 48.19 46.09
$.0.52 82 72 154 106 96 202 46.75 47.52
1.9.53 49 39 88 64 55 119 4432 46.22
N.N.53 49 104 153 55 113 168 67.97 67.26
11.0.53 36 67 103 37 63 100 65.05 63.00
11.8.53 42 110 152 41 110 151 72.37 72.85
1.A.53 31 81 112 27 80 107 72.32 74.77
1.0.53 94 70 164 105 87 192 42.68 45.31
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¥
1 oy TaMIaaga AIAIABUNINYIAY W.A. 2552 — IRDUITYUIOU W.A. 2553

enily iwete] nloSiFuamsindyiug
wou  hinSeiug wSefuf s hinSeptug  eSeiug s Ao 1WAy
n.n.52 9 27 36 10 26 36 75.00 72.22
.0.52 24 60 84 29 62 91 71.43 68.13
n.8.52 36 33 69 45 40 85 47.83 47.06
.n.52 50 44 94 56 51 107 46.81 47.66
n.0.52 53 46 99 67 60 127 46.46 47.24
5.0.52 65 59 124 87 80 167 47.58 47.90
un.53 41 38 79 58 52 110 48.10 4727
n.n.53 68 61 129 9 85 181 47.29 46.96
1.9.53 44 37 81 65 57 122 45.68 46.72
1.0.53 50 43 93 84 74 158 46.24 46.84
n.A.53 28 75 103 26 71 97 72.82 73.20
flu.53 54 121 175 65 120 185 69.14 64.86
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iwenile inete nhofidudnmsndayiug
@ou  linSapiuf  wSapiug s Tiedepiuf wdasiug s imeniio W
f.7.52 31 79 110 30 77 107 71.82 71.96
a.a.52 83 202 285 72 189 261 70.88 72.41
1.9.52 33 111 144 39 106 145 77.08 73.10
f.A.52 59 252 311 71 226 297 81.03 76.09
N.9.52 24 114 138 27 108 135 82.61 80.00
5.A.52 182 136 318 210 150 360 42.77 41.67
0.n.53 70 55 125 81 66 147 44.00 44.90
l.N.53 125 101 226 152 128 280 44.69 45.71
n.s3 68 43 111 90 57 147 38.74 38.78
14.9.53 120 83 203 153 100 253 40.89 39.53
N.A.53 51 39 90 67 53 120 43.33 4.17

11.0.53 148 121 269 171 141 312 44.98 45.19
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Regression Statistics
Multiple R 0.985547
R Square 0.971302
Adjusted R Square 0.971263
Standard Error 0.077884
Observations 735
ANOVA
df SS MS F Significance F
Regression 1 150.4904 150.4904 24808.86 0
Residual 733 4.446374 0.006066
Total 734 154.9368
Coefficients  Standard Error t Stat P-value
Intercept -4.38302 0.053917 -81.2925 0
X Variable 1 3.013872 0.019135 157.5083 0




152
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1a1974
Regression Statistics
Multiple R 0.982099
R Square 0.964518

Adjusted R Square 0.964463

Standard Error 0.08212
Observations 644
ANOVA
df SS MS F Significance F

Regression 1 117.6872 117.6872 17451.57 0
Residual 642 4329422 0.006744
Total 643 122.0166

Coefficients  Standard Error t Stat P-value
Tntercept -4.21566 0.063896 -65.9765 33X 107°%

X Variable 1 2.974881 0.022519 132.1044 0
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Regression Statistics

Muitiple R 0.988483
R Square 0.977099
Adjusted R Square 0.977082
Standard Error 0.06696
Observations 1335
ANOVA
df SS MS F Significance F

Regression 1 255.0073 255.0073 56875 0
Residual 1333 5.976699 0.004484
Total 1334 260.984

Coefficients Standard Error t Stat P-value
Intercept -5.06522 0.036353 -139.334 0

X Variable 1 3.108061 0.013033 238.4848 0
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Fod1529
iAo 501 392 583 50 4 mie
0.9, 52 28.19 +0.27 28.16+0.16 28.36 + 0.30 28.28 +0.33 28.24 + 0.27
.9, 52 28.97+0.05  2898+0.10 2877+0.12  28.55+0.10 28.82 +0.20
§.9. 52 28.96 + 0.05 28.94 +0.11 29.08 + 0.12 28.99 + 0.12 28.99 + 0.11
LN, 53 2923 +0.12 29.38 +0.20 29.37+0.21 29.33+0.15 2933 +0.18
134.9. 53 30.82 +0.37 29.77 +0.10 29.91+0.20 29.88 + 0.08 30.09 + 0.48
1.9.53 28.91+0.19 28.81 +0.21 28.94 + 0.11 29.04 + 0.05 28.93 +0.17
PR 29.19 + 0.86 29.01 + 0.54 29.09 + 0.53 29.04 + 0.55 29.08 + 0.63
2. AMAN (131A9)
o159
iAou 391 592 593 39 4 mie
a.9.52 10.33+2.45 9.9242.63 8.41+0.25 9.64+2.21 9.53+2.14
.9 52 8.83+1.06 11.28+2.82 9.21+0.58 8.17+0.16 9.37+1.86
5.9, 52 7.27+0.71 8.07+0.55 8.35+1.11 9.64+3.29 8.33+1.92
.. 53 10.80+2.61 10.37+2.57 10.39+2.88 9.59+1.40 10.29+2.37
13.9. 53 11.71+2.24 12.03+1.33 9.67+1.36 10.08+1.86 10.87+1.96
1.9.53 9.13+1.17 9.45+1.47 9.74+3.09 10.81+2.38 9.78+2.17
39U 9.73+2.34 10.09+2.31 9.30+1.99 9.74+2.19 9.72+2.22
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3. anuTdsatas uas)
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39d1579
1Ho 591 592 593 504 mie
a.9.52 4.01+0.91 3.77+0.92 3.28+0.09 3.70+0.73 3.67+0.76
9. 52 3.69+0.78 4.36+1.03 3.90+0.43 3.23+0.05 3.79+0.76
5.9.52 2.83+0.21 3.15+0.40 3.52+0.52 3.82+1.21 3.33+0.76
N.NW. 53 4.50+0.89 4.14+0.88 4.20+1.21 3.89+0.59 4.18+0.90
1.9, 53 4.60+0.75 4.83+0.29 4.06+0.63 4.00+0.57 4.37+0.66
1.9.53 3.58+0.46 3.84+0.62 3.88+1.15 4.23+0.88 3.88+0.82
32U 3.88+0.92 3.98+0.87 3.80+0.82 3.8540.79 3.8840.85
4. ANAY (ppt)
591599
iAo 501 592 393 504 mie
a.n. 52 32.34+0.13 32324020  32.01+0.15 32.5440.07 32.31+0.24
A.0. 52 32.13+0.12 32.18+0.17 32.42+0.13 32.03+0.10 32.19+0.19
5.0.52 31.97+0.15 31.97+0.15 32.54+0.07 32.28+0.21 32.19+0.29
f.W. 53 32.8140.19 33.29+0.36 34.06+0.12 33.94+0.11 33.53+0.55
1119, 53 34.13+0.11 34.08+0.11 34.31+0.22 33.89+0.18 34.10+0.22
1.9.53 33.94+0.17 34.17+0.22 33.96+0.14 33.64+0.16 33.9340.25
33U 32.93+0.88 33.05+0.93 33.26+0.94 33.12+0.79 33.09+0.89
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s. anundunsailuain

156

F8d1579
iAoy 581 592 593 504 mig
a.n. 52 7.01+0.07 7.39+0.45 7.57+0.15 7.30+0.39 7.37+0.38
f.7. 52 8.09+0.07 7.91+0.12 7.36+0.14 7.99+0.05 7.84+0.31
5.9.52 7.9140.27 7.94+0.16 7.55+0.15 7.44+0.11 7.7140.28
N.N. 53 8.36+0.04 8.23+0.17 8.29+0.11 8.32+0.06 8.30+0.11
1.9, 53 8.4140.10 8.51+0.14 8.45+0.11 8.55+0.10 8.48+0.12
1.9.53 8.01+0.10 8.04+0.06 7.79+0.21 7.63+0.16 7.86+0.22
PR 7.96+0.50 8.04+0.37 7.86+0.42 7.86+0.51 7.93+0.45
6. s umeenFnuiazato
591379
R 501 592 {593 50 4 imie
a.n. 52 6.33+0.11 6.01+0.09 6.04+0.17 6.13+0.15 6.08+0.22
f.a.52 6.03+0.12 6.18+0.14 6.92+0.10 6.99+0.09 6.53+0.45
5.9, 52 5.58+0.18 6.08+0.04 6.00+0.11 6.49+0.35 6.04+0.38
.. 53 5.310.05 5.53+0.29 6.15+0.03 6.19+0.07 5.80+0.41
130.9. 53 6.07+0.13 6.23+0.05 6.48+0.14 6.38+0.49 6.29+0.30
1.8.53 6.95+0.07 6.94+0.16 6.31+0.14 6.79+0.35 6.75+0.33
PREY 6.05+0.56 6.13+0.47 6.28+0.31 6.47+0.41 6.23+0.47
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