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Abstract

The mealy bug is important insect pest of cassava in Thailand. The infestation of mealy
bug can lead to yield and percentage of powder losses. The analysis of mealy bug infestation
and group classification are important. The objective of this study was evaluated the infestation
of mealy bug in 4 types such as striped mealy bug, jack beard mealy bug, green mealy bug and
pinkish mealy bug. To assessed the genetic diversity in highly infestation of mealy bug type and
application of display via google Geographic Map. The studies were consisted of three
experiments. The first experiment was conducted that the survey infestation of mealy bug in
Rayong5 cassava variety in seventh provinces of East; Sakaeo, Chachoengsao, Buriram,
Chanthaburi, Rayong, Chonburi and Prachinburi, in two provinces of Norhtern; Surin and Nakhon
Ratchasima and in one province of North: Kamphang Phet. The result showed that the infestation
of mealy bugs were found in four types in ten provinces but the pinkish mealy bug was not found
in Prachinburi province. The infestation of green mealy bug was higher of number mealy bug
than other types. The experiment second was conducted to evaluate the genetic diversity of
mealy bug. The results shown that the length of mealy bug body ranged from 3.8 — 4.8 mm. in
striped mealy bug, 3.7 — 4.5 mm. in jack beard mealy bug, 2.0 - 3.0 in green mealy bug and 1.8
- 2.6 mm. in pinkish mealy bug. The coefficient of variance was 0.22 0.20 0.22 and 0.21,
respectively. The width of mealy bug body ranged from 1.2 — 1.5 mm. in striped mealy bug, 1.2
— 2.1 mm. in jack beard mealy bug, 1.1 - 1.8 mm. in green mealy bug and 0.8 - 1.7 mm. in
pinkish mealy bug. The coefficient of variance was 0.08 0.24 0.13 uaz 0.17, respectively.
Moreover, the molecular analysis of genetic diversity in highly infestation of green mealy bug by
using four markers in ISSR method. The resuit shown that the genetic diversity (H.) ranged from
0 — 0.256 and the highest in Nakhon Ratchasima province. Cluster analyses of the green mealy
bug can be divided into 6 groups: the first group is from Nakhon Ratchasima province, the second
group is from Buriram province, the third group is from Chonburi and Chanthaburi provinces, the
forth group is from Chachoengsao and Sakaeo province, the fifth group is form Surin province,
the sixth group is from Kamphaeng Phet province and the sevéhth group is from Prachinburi and
Rayong province. The last experiment developed the data system of mealy bug infestation. The
data system of mealy bug infestation from twenty nine locations in ten provinces were collected
by researcher for analyze, design and develop to database system and display via Google
Geogragiic I\/I‘aps.

Keywoids: Mealy bug genetic diversity Google Geographic Maps
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msa"'\Lmnﬂ'nwmn%mmmow"ugnﬁu (genetic diversity) Imul‘ﬁ'm%'ammw%a marker
“Ila\‘iédﬁ’f’?ﬂVlgﬂﬂ’ldﬂ%&l']mtlﬂ:ﬂmﬂ’]wE)’]’«JL'ﬂuﬂ’ﬁ"ﬁ’]I.Luﬂﬂ’l’\NLLﬂﬂﬁWGl%i:Wﬁ’]dLLﬂ:ﬂﬂHluﬂﬁ‘iﬂr
(between and within species) s¥ndnauazmeluilszans (between and within populations) %38
3xWIUAnEA2 (between individuals) (Frankel et al., 1995) snunsasunwnlalasiaIosnansnig
§MgIWINyn (Morphological marker) 1831USpuifinusnyaemenannssugIwinemianig
/373NN Lm:m%'ammﬂmﬂmaqa (Molecular marker) Lﬂ%'mv\mUmﬂutaqalus:ﬂ”uﬁl.ﬁul,a
s‘ﬁom’aaaaummLmnwhwaaa"wm“uﬁaﬂﬁiavlﬂﬁluiumqammﬁl,ﬁmaLﬂuﬁﬁwammwwmﬂ @
Lﬁmam%'awmuﬁlﬁfms DNA-DNA hybridization 1% FISH (Fluorescence in situ Hybridization)
uazinTasnurpdiiuieilsi8n15R4en¥ (PCR: Polymerase Chain Reaction) 13% SSR (Simple
Sequence Repeat), ISSR (intersimple sequence repeat), RAPD (Random Amplified Polymorphic
DNA) uaz AFLP (Amplified Fragment Length Polymorphism) |
mﬁmﬁ:ﬁmiw”uqnﬁwmmemiﬁhLLunmwvxmnﬂmnmaw"ugnﬁu (genetic
. diversity) laalfiaTasnanena marker fin1sldifatsziduanunarnnansuazi1riaanasg
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vasuanIdadou (Landry et al,, 1993) uazuanIIUNa L4} (Haymer and Mcinnis, 1894) Thongphak
(1999) "l@Tﬁ)"m'hLmné'nﬂmzmaw”uqn'sswaaLmaaﬁ"; lawldinafia RAPD-PCR 211 14 ngy
Uszrns wudhanansaudeldidu 4 nga da nguie Usznaudandinia smiaiu smiauns
uszdsniaidessy nguid deznaudrsdiniaifoslng dmdadie Sandanzien danda
ga3pn# FInTanuasny uazianiaguansmi ngudg UsznauaIgiIniauaIwny uazngud
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A"I,Vn ) % o A’ v‘l o . s aos g 1 X 4
nInasadildinnsdmamadhiansuaswasuiluddenasningizees 5 luiui 7
[ s as -3 9 o . Ao ¢ o =) ) o =l A’ o
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s ar s =3 a s s A [l
sawialunnaziusanifoaniiafia g3unt uszuassadan uazwia 1 dnianeglumaniade
o Pl o v a Y k1 o ) & k1 A
funawTs (@597 1) Tufinmadivhasseanisudlasvhnisguiuduwniouds 4 sile
- 1 .. . P I T a I A1 '
f9 iwRsulaane (Ferrisia virgata (Cockerell)) inwRpudsdndrlznasnisutiuiadosidoniod
: . . X %o, .

N1 (Pseudococcus jackbeardleyi Gimpel & Miller) iwasulind)znasmden {Phenacoccus
. . tx k1 a g as . )
madeirensis Green) LLa:Lwamtﬂawumﬂ:moﬁ"mw“ (Phenacoccus manihoti) TERafon
o I3 s o J k1 1 )
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| - - (. 2" I °
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1 q. Fuuznga a. ARBINIA 9. B3zUTA §I=Un1 (SK1)
2 . TWINe 8. AWIZBN 9. A3 q3zU2 (SK2)
3 a. Jwuysnk 8. Sauysol 9. qszuh g3zum2 (SK3)
4 Q. YIWIZE 8. IWNTHIIR 9. aziFauns 2z139ns11 (CCS1)
5 . INZURU 8. WUVENTAN 9. aziBane azIPIINI2 (CCS2)
6 @. W% 8 WUaIeN 9. azlBINm 2L FINI13 (CCS3)
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13 | o wwpd1a 8. e 9. szp0d J28892 (RY2)
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15 | o gazfndow 8. wikediaa o, 78Y3 78131 (CB1)
16 | . wuadsmn o. Yauds 3. ﬁﬂq%' TRY32 (CB2) l
17 | @ nuaslng a. wuaslng 2. ey’ 7@1)33 (CB3)
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27 . INTITUN 0. TnFUA 9. SuwInTs NUNILWNTIT (KPP1)
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waadiwiauling 4 siiade wlnuilany (Ferrisia virgata (Cockerell)) wRpudasiugrdznad

: ht ] A . . . A’ ¥ o

wdsuludnomadnIafinn  (Pseudococcus jackbeardleyi Gimpel & Miller) iwRBuilaain
o s " . J L1 as o s
fznasfidien (Phenacoccus madeirensis Green) LLﬂ:LWﬂULL'lJoammﬂ:ﬂmﬁ’mw“ (Phenacoccus

. O‘J’ s v A‘ v b Qs
manihot)) IMBWINTUINAMALTY LRSAMUNINYBILNR ST RGRIGEET]
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o & ' 2 A G | | A - R T )

manuaadianieuliNunnnImesadn 1 (@3en 1)Tmnqmnumamammmu

X % ¥ X L Xow oo, .
YaWauuING 4 wiiafa wApwileae (Ferrisia virgata (Cockerell)) IwapuLU9dudUznauda

=t ' . R | . X ¥ @ 4 o

\HumadnIafing (Pseudococcus jackbeardleyi Gimpel & Miller) wRtuLawdUznasdann
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o & Y o @ ow ' . . | PN @ & o
dundsuthanduioluld Microcentrifuge Tubes Wiufigannd 25 °C (uim 2 34 nnudhe

v &

1u1& Microcentrifuge Tubes aulnal LLazlﬁlugLﬂuﬁqm‘vaﬁ —20°C

2.2.2 SHa0UNSENR DNA

iaathawdoudefildinada DNA lagldga kit Genomic DNAfrom tissue 91n
MACHEREY-NAGEL GmbH & Co. KG June 2012 / Rev. 012 laai5sanaasi

1. Prepare sample Taamsiasousratamasulalwle 25 mg. L&l microcentrifuge tube

2. Pre-lyse sample 1@l 180 L Buffer T1 Uaz 25 L Proteinase K naalwidwidtataznmi
Fusamwvaanioutl Tasmsns vortex uaz 1l Incubate 7 56 °C ausaethawdsutoazane
nua

3. Lyse sample @191y Vortex 8nass udaidin 200 ML Buffer B3, anniuin’ll
Vortex 8nas9 uaz 1l incubate 7 70 °C 10 w1,

4. Adjust DNA binding conditions 1ine2at149'1) Vortex 5nR39 UAILE 210 L ethanol (96—
100 %) uszaniwinlal Vortex anasa

5. Bind DNA #hasazanpldlu NucleoSpin® Tissue Column into a Collection Tube i]’m‘tfu
sl undn e 11,000 x g 1 wifi ina1sszatwln Collection Tube Mauaztnguanla
NucleoSpin® Tissue Column AL

6 Wash silica membrane .

8190397 1 16ia 500 UL Buffer BW ﬁnnﬁ?um"lﬂﬂamf'maﬁ 11,000 x g 1 W7l INRITASANE
T4 Collection Tube fauastinavanls NucleoSpin® Tissue Column 715

f19n937 2 168 600 AL Buffer BS to the column 91ntiwil1tumdsedt 11,000 x g 1 Wit
insnsazanslu Collection Tube fauazinnauanla NucleoSpin® Tissue Column Mda

7. Dry silica membrane fb’]vlﬂﬂv:umfalmﬁ 11,000 x g 1 w1

8. Elute highly pure DNA 181 NucleoSpin® Tissue Column & 1.5 mL microcentrifuge tube

o [

waaalwa uazifn 100 AL Buffer BE (gufi 70 °C fiawifin) el Mamnniives 1 wifi :mnnuily

o A ]
Uwiwdwaf 11,000 x g 1w
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2.2.3 nMsdszniinanunainuanglagnisizinaia ISSR

asazanp@ldnie DNA lagldga kit Genomic DNAfrom tissue 97 MACHEREY-
NAGEL GmbH & Co. KG June 2012 / Rev. 012 Uszgneanifues dnd (2548) lapfiseanden
aadh

1. UpAsefidens

a;u'l,‘n“"lwsmai‘ ISSR primers 91nU31M Operon Technology Alamada Us YIRUATIWIL 4
lwswef @19197 2)

a15191 2 SravfiaedleIndvasinwesnltlwl§isonAGenslasinadia ISSR

Primer anuzashaailalng Tm Ann. T. (°C)

(nucleotides)

ISSR1 ACACACACACACACACACCG 67 62
ISSR2 AGAGAGAGAGAGAGAGG 54 49
ISSR3 CACCACCACGC 50 45
ISSR4 GTGGTGGTGGC 50 45

[

rnunseniigerslaefidonilsznaunh

2x PCR Master mix Soln 10 lulasaas
Tempate DNA 2 lulasias
ISSR primer 2 lalastias
Gv Q: 1 J -

inauange 1.2 lulesdas
Solution 333 20 lulasdas

2. Wanlawasljisufidans
o a v oAy o aaa  da ed & 4 o e ]
iansazmolufngudhnududy  nlfaseidersifeifudsinmdiiue Taomsls

d‘ 1 dl aaa Lo | Y
10389W TS $1 MJ merson lanfiTaulyvesdjAseiGonfassald

Tunou 1 predenaturation 94 eyLTMGE 1.00 Wl WU 1 J0U
TuAauA 2 denaturation 94 adeuaalies  0.30 Wi
primer annealing  Ann. T. ad@naalGs 0.30 WAl WU 40 TOU
extension 72 dUTALBEE  0.30 WAl

& A . .
TUAdNUN 3 primer extension 72 DAY AT 50 Wi
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3. N3 run agarose gel electrophoresis
=} a as a B v a 9 [ v L]
LA3HADIAFIMTUINIIA IRUUITILLRE IR T#iSpuseulanfadin 70% ethanol U1

LY ~ :l 0‘4‘ ;:‘ [V
fsazapazmlsran ity 1.5 wWasidud nnasulaslflalasion aniufsl3lwiduss Ussanm

@ K ad ¥ aq

-~ w A a v A = ' 4
50-55 adenaaLies uanasuuwananiedoyly iWaeandedn Gendifousan ugriunldlunIos
fmiuhBiialasInida in 0.5X TAE buffer TR¥i9u MAUuiNNT pre-run finudnadng 100
Tarl e 60 Wil us2%9th nAaAMeTRLEWE (DNA product) usamsaaaslylugasuaausin

d a ) <, . . od N 2 I a A
L%ﬂﬂlﬂiﬂ&lvh JIMNUUNINNT run electrophoresisiaNUAIEnNE 100 I’Jﬂ'ﬂ L'ﬂunﬂ'] 60 N LUD

a

AU 60 w1 s e ldutianmaeulusludiudw 0.5 lulasnsudadagans wWwnan 10 wift

2 o

1 1Y o v 4 . . 1
. aouﬂﬂaaagunuﬁlﬁmam:J'lml,maam'\vl'ﬂamm ABLATDd UV transilluminator LRZHNUATNLIR

Y 4 : , w [V
AAULAFDINIENTNLIR (Gel documentatlon) WIDNUUNININ

[ ¢ Vv
MIIATIERD DY
a o o = [ oW o a w® nld
anwazmaluans Reonshawaefed DNA - anlwazusumaifaunadiduefd
imiinluiana (molecular weight) Liieami lae 0 nanefidlifuoy waz 1 nansfnlsznguna ud
daysundianzimanasinuiszadedind s las3s cluster analysis dplisunsa popgene
32 (population genetic analysis) ﬁ’lmmw:ﬁ’mizwhdw"uﬁqnﬁu (genetic distance) (Nei, 1972)
uaza$9 dendrogram 10835 UPGMA (Unweight Pair-Group Method Aritmetric Avreage) §iae

Tdsunsu MEGA 2 (Molecular Evolution Genetic Analysis, Version2) (Kumar, 2001)

2.3 aanuULsEUY Wl sunsn nagauLazfined Google Maps AP
nnmsdfivnumsiafivtayarssmswunazidriansuaswiouls MIgaLaTIEi
uazaanuuuszuladvhnseanuuszuugudeys laodnmswamenansn
1. System Development Life Cycle : SDLC #afinmihmannisvas FnFnain(SIX SIGMA
DURING) 1w nausamlumswamszuy Tasutisaaniduduasudnsg eud
1. WIANUABINMTVBITZLL
2. ATlazIzYRNdBINTIBIT LY
3. 29NUUUTZUY
4. W TzULuaRang
5. NAFBUIZUL
6. thyssnmszyy



13

laganmsmanudsinisvasszuy Haglafomduimunmuassanadssmsueszuy
lavls wuudrassgunaaluas (Unified modeling Language : UML)

2.Lﬁmﬂ%'aoﬁaﬁanmﬂumsaanu.‘um:uuL%d';“ﬂqlm”lun'ﬁn'ﬁﬁﬁmma:ﬁ:w g
mmmmmaanm'\ugns’i’ao'uaoszuuTmﬂmaamnmsaammm:uu Gfo;ﬁﬁ]"ﬂvl,@mmum‘imaa'l'ﬁ'
Tunsefunelumsiieseiuazasnuuuszuudunalaszunsy Idurd Use case diagram, Activity
diagram, Sequence diagram W8z Class Diagram I@m‘l’ﬁlﬂ%}adﬁa

3. Star UML Faudln Iﬂmnwﬁﬂhulum‘saaﬂme:wmsaummﬁﬁmq LAZEIUURIANT
sanuuyluaataya (Data Model) ldl% E-R Diagram lasld’

4. Tilsunsu DB Designer lumsasnuuugutays
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wmuwaﬂu,ﬂamy"luwumiw'\mmy'lmamm:naouawaq%‘mmu 2 AUALAZIINIG
a o ' X 4 & ¥ & oA & A A ' ¥ o
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waauflsuia
| adiddniad
AnAd1se masuileans | wasudodiden ngﬂttﬂoﬁmwu
F3zURa 1 1 1 1 1
f3zuna 2 1 1 1 1
f3zuia 3 1 1 1 1
aLFUNT 1 0 ) 1 1 1
RLLFAUNT 2 1 1 1 1
ALTUNT 3 1 1 1 1
Usawy3 1 1 1 1 0
Usanys 2 1 1 1 0
Uniuy3 3 1 1 1 1
N3 1 1 1 1 : 1
TNy 2 | 1 1 1 1 1
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J28ad 3 1 1 1 1
183 1 - 1 1 e
78T 2 0 1 1 1




A 15

783 3 0 0 1 0
y3ue 1 1 1 1 0
Y3 2 1 1 1 1
Y3ud 3 1 1 1 0
giund 1 1 1 1 1
gIuns 2 1 1 1 1
FIuns 3 1 1 1 0
WATITRIN 1 1 1 1 1
UATINTRIN 2 1 1 1 1
HATTRIN 3 0 1 1 1
ALNILNTT 1 1 1 1 0
AUNILNTT 2 1 1 1 0
AUNILNTT 3 0 1 1 1
9 22 28 29 21
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v a dy
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wRsuilvane
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v
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o A 4d ey A o a5 1 o 16 A A | o
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a
(Mwfl 7)
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NnETIRBAINDIISsaRsTwImNEr L RdpYNAD 12,69 dadady uazdiduan
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anuNITBNaLLuTasRIERSa R Td L af Ny 1.46 Safluasiazdnguilse
r=% a ¥ s 1 i 1 J 1 1 [} a =3
andaunlsysiuivinnu 0.24 ﬁmmﬁwauma:wuﬁaglumo 1.2 — 2.1 §afwas lapdaau
[ 4 A’ d' i v o A’ d' a =Y [y nl
n’mmngm’luwuﬂmmrm Lm:mwmwuaUqﬂwnluwuﬂmqﬂLLa:qsumz (@1597 4)
9 g Y Ao o P | w a a A a o
ANUNIIVBNNFBRIIF I Td Rl uINY 1.32 Saduasuazidrgulsz@niainy
> ' = ' X 4 f A A 9
uilsdsauyinnu 0.13 ﬁmmaUmaauma:wuﬂagluma 1.1 — 1.8 fafwas lasdaruntronnn
o X 4 Py v v X 4. o
ﬂqﬂluwuﬂs:ﬂaas LLa:wan’muayq@wuluwuﬂmLLwot‘w'ﬁﬂ (1790 4)
2/ A‘ u ] A ] o o =3 ] s o =
m’mnmwauwamtﬂaﬁ*ﬂuwﬂﬁmmammnu 1.2 Iafnasuazdaguilszaniaing
1 Qs o tdl ] J H 1 1 s =y 1 9/
wsdsamvinny 0.17 ummnumaauma:wuﬁaglwma 0.8 — 1.7 adues lapddrnnuniieunn
& 4 a oy v w & 4 =)
qﬂluwuﬂamomiﬂ LLa:ummwn’muamgﬂ'luwum:yaas (M990 4)

U
AMNNIVBIRINNNA BTl
& A1 ) a y o a o Ay e a a
anupINArLUIaIBddafeIYINAY 4.22 Gafasuasddrguyszaniainy
1 as 1 i 1 J :i 1 1 a_ a 1 9/
wsiswmyinnu 0.22 ﬁmmﬁwamma:wmaglwma 3.8 — 4.8 fiafuas lasdeaanuniiunn
X 4 o Ay v X 4 a o a
qﬂluwuwmzLLmsLm:ummwn'muanqﬂ'l.uwwnﬂiwuqﬂ (@17197 5)
g ¥ % o € A A 4 4 | e a a Ay w
AMuEedNABLLIIAITERIRERTa RN TR AR uNNY 4.15 Hadluasuazddaulsy
a a . o L A B P R S ' a a A
fnanuudsisuyinny 0.21 ummawaotma:wuﬂaglwmo 3.7 — 4.5 §aduas lapddiainy
W Z A 9/ = 9/ v A’ A o A
n’mmnqmluwmm:um3LLa:ummwmwuamg@'luwuwa:mamﬂs (3197 5)
= ¥ A oA o a e A a oy a a a
aupNMvTaNNRsRlIRIlBIldafeYianY 2.29 Safluasuaziidaudsziniainy
[] bt 1 A ] A/ i [l a A 1 2/
wUsUsymyinAD o0.22 ﬁmmaﬂmaal.ma:wuﬁaglwha 2.0 — 3.0 fafwas lagddrarnunirsunn
A‘ c‘ o -] v U A’ d' s =t o a}
qﬂluwuﬂummuﬂLm:ummwn'muayq@luwuﬂwﬂqsz FTHBIBUATAIUNINTTT (AT
5)
m’mmwauwﬁmma?{wwﬁmmﬁ'nwi'm”u 2.19 Jafluasuazidguls=@nsaig
1] s 1 A 1] A’ A 1 ~ =) 1 o
wsdsawvinny 0.21 ﬁmmawamma:wuwag,'lwﬁn 1.8 — 2.6 Aaawas lasddraunirenn
X 4 A v X 4 a a
zgﬂ'l,uwumzyaasua:ummwun’nmaquluwuﬂammmﬁa (MW 5)




b

19

ai Y o w & * a A g k1 & ¥ = g 16 A A
AT 4 AUNIRIGIU DI WAL 4 sHhAALNABLUIRAE LWE‘]ULLﬂJLL%ﬂLUUaLaU'ﬂ?aﬂL'ﬂ'\

dv L1 ; ¥ 5 A‘ ‘:: Qs Qs
waswleFdnn Lwammaﬁ’mm AnwuluNu 10 93976

AMNNINAIAD (NARINAT)

wasuilouSaew wasuiled

Anildsam wmasuiloans IWguIaIm wasuiledidan BUN
TSN 1 15 2.1 1.3 1.2
q3zum 2 1.4 1.8 1.4 1.2
q3zum 3 1.3 1.8 1.4 1.3
DLLTINTY 1 2 1.2 1.7
ALLTINT 2 1.3 1.3 1.2 1.1
TN 3 1.4 1.4 1.4 1.2
Usawy3 1 1.3 1.3 1.5

Uinanys 2 1.4 1.3 1.3

Uiwy3 3 1.5 1.3 1.2 1.2
TUNY3 1 1.3 1.4 1.2 1.1
INYT 2 1.2 1.8 1.2 1.3
3289 1 1.4 1.5 1.2
2004 2 1.4 1.4 1.3
32889 3 1.5 1.3 1.8 0.8
7813 1 1.4 1.2 1.4 0.9
783 2 1.3 1.3 1.2
7813 3 1.3 1.1
y35ud 1 1.3 1.4 1.3 1.2
y3sud 2 1.4 1.4 1.3 1.3
y3sug 3 1.4 1.3 1.4

uns 1 1.3 1.3 1.2 1.2
§Iuns 2 1.4 1.2 1.3 1.3
giuni 3 1.3 15 1.3

WATINTIN 1 1.3 1.8 1.3 1.2
UAINTHIN 2 1.3 15 13 12
uATTFIN 3 1.4 1.4 1.3
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AUWILWTT 1 1.4 13 : _ 1.1

ATUNILNTT 2 1.3 1.4 1.3
AUWILNTT 3 1.4 1.3 1.2 1.1
Auade 1.36 1.46 1.32 1.20
SD 0.08 0.24 0.13 0.17

A A & dn o, & a8 %
V]N'\ﬂl“ﬁ!: 'ﬂaﬂ']'NY]VLNN“HﬂHﬂLWS’]ZW%Y]VLNWUﬂqilm']VI']ﬂ']U’I]ENLWQULL]J\T

P o o X A1 a A - 1 S S e A
A1T9N 5 AMVBNIBIAIVDILNRBLLY 4 FUaN LN LLUIRY LWﬂﬂLLﬂdLLﬂﬂLUﬂﬁLaﬂﬂsaﬁlﬂ’]
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INRBULUIRIYBY LWﬂULLﬂdﬂ”ﬁNw‘l ﬂWUluwu'ﬂ 10 99K

AMNLIAIRT (NARLNAT)

wasulls | wmasuiudaides mAasudeR
AniAd1s9 ang 1WgnIamn wdsuledifen BAY
RIzuAa 1 4.6 3.9 22 2.5
qTLUMI 2 43 42 2.4 2.3
fyeum 3 4.8 45 2.3 25
ALTINT 1 3.8 2.2 2.5
ALPINT 2 4.5 3.9 2.1 2.3
ALTUNTT 3 4.3 3.7 2.4 2.6
Uanys 1 3.8 4 2.3 '
Usadwy3 2 42 ' 4.1 2.4
Usiuys 3 4.1 4.3 2.3 2.2
TUNY3 1 : 4 4 22 2.2
N3 2 4.1 4.1 2 2.1
JzHad 1 4.1 2.1 : 2
328199 2 4.2 2.2 1.9
2H8d 3 .4 3.9 2 1.8
783 1 | 4 4.2 22 2
783 2 4.3 2.4 - 2.3
7813 3 2.2 2
y3sug 1 4 4.2 2.3
yTue 2 4.2 4.3 2.2 2
u3Tue 3 4.3 4.2 2.4
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FIuns 1 4.3 4 2.3 2.1
F3uni 2 42 4.1 2.3 2.1

FIuns 3 4 4.2 2.2
UATINBRIN 1 43 45 3 2.2
UATITHUN 2 4.2 43 2.8 2.3
UATMTRAN 3 4.1 25 2.1

AUNILNTT 1 4.2 4.5 2

AUNILNYT 2 4.3 4.4 2.1
ANLWILNTT 3 4.3 2.4 2.1
Anaidy 4.22 4.16 2.29 2.19
SD 0.22 0.20 0.22 0.21
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