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Abstract

Sweetpotato (jpomoea batatas L.) is one of the most important food crop in the
world and is cultivated in more than 100 countries. In Thailand, sweet potato is
considered as an important local food crop that grown in all parts of the country and all
seasons. Sweet potato are rich in dietary fiber, complex carbohydrates, proteins, mineral,
vitamins and bioactive compounds such as phenolic acids, B-carotene and anthocyanins
that have been utilized as a healthy food commodity and source of natural food

colorants. Sweet potato is also served. as animal feed and raw material for several food



\

and feed-based industries. These diverse utilizations make sweet potatoes a highly sough
after commodity with growing demand. However the average yield of swéet potato in
Thailand is quite low due to the lack of high yielding varieties. Moreover, the susceptible
to the most important pest of sweet potato, sweet potato weevil, that attacked sweet
potato roots and stems in the field and in storage caL_Jsed serious decrease of both root
quantity and duality. Thus, identifying and breeding the varieties that suited for different
end products with high yielding and resistance to sweet potato weevil will enhance the
utilization and production of sweet potato. The purpose of this study were to (i) assess
the composition and morphological characterization of the sweetpotato collection
conserved at Phichit Agricultural Research and Development Center, Phichit, to make
available useful data for breeding program as well as conservation strategies, (i) to.
evaluate the content of phenolic compound, B-carotene, anthocyanins and the free .
radical scavenging activity of white, yellow, orange and purple fleshed sweet potato and
(i)} to the determine the preference of sweet potato weevil on sweet potato roots for
further improvement of resistant sweet potato variety against the weevil.

Morphological characterization of 222 sweet potato accessions, including landraces,
worldwide and breeding clones, was conducted with standardized descriptors for sweet
potato at the collecting site. A total of 10 morphological descriptor§ with 67 attributes
compared with 19 morphological descriptors with 106 attributes were evaluated at 3
months of plant growth in two seasons. Cluster analysis performed using an unweighted
pair-group method with the arithmetic averages (UPGMA) grouped the 222 accessions with
19 descriptors into four major groups with similarity coefficient varying from 0.75 to 1.00,
indicafing narrow genetic diversity. The clustering of the accessions did not reflect their
morphological trait or geographic region of origin. Cluster analysis performed using 10
descriptors separated the accession into four main groups with 0.75 to 1.00 similarity
coefficient. The result was the same as clustering of the accessions based on 19
descriptors. However, most of the accessions can be grouped according to the general
leaf outline characters, type of leaf lobes, number of leaf lobes and the shape of central
leaf lobes. The level of morphological variation for the 19 traits estimated using the
Simpson’s diversity index ranged from 0.15 to 0.76, indicating a moderately high diverse

collection., The evaluation- of duplicate accessions across collection using detailed -of 10
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morphological characters was 18 percent. Preliminary results presented in this study show
the narrow genetic diversity despite of moderately morphological diversity of sweet |
potato accessions in the collection. But, the results need to be verified with replicates.

The study established baseline data on the flesh color, total phenolics content,
anthocyanins content, B-carotene content and the free radical sc_avehging activity of
sweet potato accessions with distinctive flesh color (white, yellow, orange and purple).
The evaluation of 97 sweet potato accessions with different flesh color in terms of L, a
and b values were measured by colorimeter. The result reveaied that white fleshed had
higher L (lightness) value than yellow, orange and purple flesh. The purple flesh had
higher a (redness) value than orange, white and yellow flash. While b (yellowness) value
was highest in orangé, following by yellow, white and purple flesh. The total phenolics
content was determined according to the Folin-Ciocalteu method using 97 sweet potato
accessions varied from 0.2 to 0.642 mg/g dry weight. High phenolics contents were found
mostly in accessions with dark orange and dark purple flash, while most of accessions
with yellow flash have low phenolics content. Anthocyanin content measured by pH
differential method was also high in dark purple flash, in which accessions namely PJ 290-
9 had highest anthocyanin content (10.29 meg/g fresh weight). Similar result was found on
the evaluation of B—carotene content using spectrophotometric. method. The résult
revealed that dark orange flash had more B-carotene content than light orange or yellow
flash. The study of antioxidant activity of 36 sweet potato accessions measured by 2,2-
diphenyl-1-picryhydrazyl (DPPH) did not different according to flash color. The averages of
antioxidant activity of white, purple, orange and yellow flash were 77.8, 78.3, 76.7 and
78.23 percent, respectively. However, the highest total phenolic content was concomitant
with the highest antioxidant activity, indicating that determining the total phenolic
content or antioxidant activity are more important than are the B-carotene or anthocyanin
contents.

Damaging observation in term of preference of sweet potato weevil (Cylas
Sormicarius F.) on 219 varieties of sweet potato was conducted at collection site, as well
as laboratory preference test using no choice method, the relationship among infestation
level, sweet potato color, % dried weight latex, % dried weight tube and containing of

phenolic. compound. were: also conducted. The result showed sthat, the sweet potato
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weevil infested various colors of sweet potatoes with non-statistically significant
differences at 95 percent. Out of 14 varieties were infested with low level, less than 37.5.
percent, such as Edok, Mon Triyoke, Pakan-2, Monkhai Trad, Monkhai Nakomn-2, Kanlasin,
Monlheung Banlung, Monkhai Chaingmai, Banyang, Banyang-9, 50183, CIP-35-5, BB95040-16 |
and CiP-14-1. The infestatioh levels were of negative correlation with % dried weight latex
and % dried w ’

eight tube with the statistically significant difference at 95 percent as well as were of
negative correlation with phenolic compound with the statistically significant difference at
99 percent which showed the correlation coefficients, r =-0.55, -0.60 and -0.83,
respedively. The obtained study provided important information. in order to improve

resistant sweet potato variety against the weevil.
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mUiuﬁuﬁ:ﬁuLﬁam%'aﬁ'uéﬁaaﬁuﬁqLﬁuﬁaﬁﬁﬂﬁmlﬂuadwﬁa (Tairo et al., 2008)
msduunaneiugsuddausarilalagldnvusmedugine fannsnandwou
aneugaldnoud 1 9uls 99 aewug shildansuinvesuas WusiusadeRugnssumdn (core
collection) vesaneWugiumenlg (Peruvian accessions) 910 1,939 anewuganiu 673 anewug
eandau 673 aneiug aunsaiiothlUldlunsdmdeniugls 85 wug Fadumsliusslend
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Wik (Huaman et al., 1999)
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AJ LY < (4 ! ’s a . aaa !
YINTTIUNENUAEINANRUGNTTUWEIRE MR LasusdnvasaineinUfisenssning
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agwlsfnin nslidnvasmsiudaugiuinerlunmsdaduuniiuiussunidnt Tasawe
o w v ) > @ ar . . . .
dwmsunislduseleviannieiugnssuiion1suiulsesiug (Singh and Tripathi, 1985, Smith and

Smith, 1989 )
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Ussilummduiusmeiugnasuiidauadendafuresaneius sulludimsuSoudisusi
uAnAaRugnssuYesEslidin 1laseindnvnsmaduguinendufdiddguast
arusmglunsazaneius Fafieinduituguiiddyveimsinsaurannvaiemeiugnas
wsrzifuisnsAnuniinldieuaglidisan aunsadunmiulsogrsdmaulngldanenilunis
A519aday (Karuri et al,, 2010) 35n15AINa181U150 LRSI U NBAIEAEUBNTS DA NBMENI
dugminervesiunalalasnisiuiindnvazaigusn 1y dnyasveant Tu aen wassIn
(Manifesto et al., 2010) ANMSANHIAMIAINMAIENIIRUGNTINVBETUNAYES Tairo et al.
(2008) Tngldnuusneduguinerfuidenugnismessemaweiiios i 136 mewug
fisrusldinanunadwgniifidnuaueniagimansunndeiu 3 unds Ao vdnuguuith
Victoria  USnauiisiugeniansiusen uazunammnsulivesusemauwueniils wuindieny
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Wenfu  wasmnmsAinwaumannranemaiugnysuvssumaluuszmaauend iy 89 fug
wudnildune 23 zﬂaﬁut}ﬁﬁé’nwmsiﬁm'wumnvi'mnﬂnejuﬁ"aéehaﬁﬁnmﬁﬁﬂ's'\wmﬂﬂmEM'N
WuGNITNGS %awaﬁl@’imnmsﬁnvﬁagaﬁugﬂwaaix’umnmd'lﬁ'a'lmsn‘l‘ifuusﬁﬂL%'aﬁ'uﬁ,niiuﬁﬁ
'luﬂszmmﬂua'lﬁa'1minﬁ'fhﬂ%'ﬂsz‘[wﬂumsﬁ'}mU%’Uﬂqqﬁ’uéwialﬂ‘lﬁ (Karuri et al., 2010)
ﬁ'm%’umsﬁﬂmm'mvia'm‘mmamaﬁ'uqhssmaaﬁ'umﬂﬁLﬁu'lu%'nm‘l'ﬂwaaﬂmaaeﬁﬁmmi
L«‘z"s'aﬁ'uqnssmmamﬁ'uﬁ%’ﬂa'mﬁqmwluﬂsa:L‘vma'\%ww?\ﬁ'\i'mfm 310 aeRusTeUszneuing
mewuiiuidiosasszmaetiiauiun aeaindussina Hugnisi wazaneiiuguiviy
%a1nmsﬁﬂtnwud'lﬁumeﬂﬁuafﬁmﬁaw'emJszmﬁaﬁwuﬁﬁwﬁmmwmnwaﬂﬂﬁﬁaﬁ'uqnssm‘hmn

v

4 @ v o a w ¢da & P o Qv
LﬁJEJWlFJUﬂUﬁ’]EJW‘UQGI’N‘UizWIﬂ IﬂﬂLﬂﬂmiﬂsuasNUiIﬂﬂquﬂuwuﬁ‘ﬂuLuaaﬂiuwsaﬁlwﬁaQﬂ'ﬂﬁi

v

Y 4 ar e -3 ' [l .
ugnssuiuiiosUseneudsaneiudifivednsuiasdmasaudulug) (Manifesto et al,

2010)

3 [ =] L4 = =3 14 = o)

aefUsznaumeaiadl Viunusnsiueyyasadss wasianssunisdusandinduly
A

(¥ v ' P ] o '3 <

fnuasnaldifuuvdesanvasarsamvaisvin uealsfivesd wailauesnuay

4 a 4 o o a [ 27 a ] v ]

asUsgnevfluednauq Jediamautalumsiuaisiueyyadassasurng TIUanANTULT
yaamsiinlsavaanidentiala syyadasewuldvhlundnssisluinmeasuyudisnniinisaiie
= :’1’ ’ =S a A a o ] .
iintumaeanailagiunszuiunismels waslindanaiialivaie 3y 1yu superoxide, hydroxyl,
hydroperoxyl, peroxyl wag alkyl tdusiu (Ames et al., 1993) Tnevhlusssueifasiiouls

o -3 do o L3 : o o L 4 4 . -
wangriavimihidneuuaddss (antioxidant enzymes) loun superoxide dismutase (SOD),
catalase waw glutathione peroxidase Laulasiivariiszidnluissnisaauiinmvesiifdiannseu
] . 1 aan a a a a X
199 (oxidants) luduusng wasUfiteinsiineyyadassiintunieluead (Maxwell, 1995)

1 3 2/ = o a4 a 1 1 a o
seslsfimuasiusyyedassiieglugiresennsivilanaunsadielioyyedaszegluaniusi
' w o v & o da Y a o o s o

Tifusunsiesasnme falunsudlnpewnsnfiansiueyyadasslussiuigaziivandunsie
l:‘ = d’l aae, = L4 L= 1]
Mzintunnufisoeendnduveseyyadaselustmeld

fumagaulufioundevesarsens mnle Innliu ussis wazarsiueyyadass

i da ) . ' R . .

IﬂEJLQW’la’flunanmiaﬂ’J’l scavenging LU phenolic acid, anthocyanin, tocopherol, B-carotene
WAy anthocyanin (Woolfe, 1993) Tasansiusendiedunguilszshmihidudilisianaseuud

a 4 o ¥ < a o v v PO |
ayyadaszivedudimsAsBidnassuanluanaidmanebue Tngllutanavesindueendindud

aydedidnasaulufunaniueyyeiiliilideufiisen vililimunsaluasdianaseuresluang

<
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4’ U 2/ Qs G“ ] - ) lﬂ. U
muratnvatevesdiiersudrdaisudusdumaiy hee du une uas daune Fassdvanu
v a d 1 ¢ a
WuvesduasUiinmuansieyyadassannsasundadlumuanmuinden gaumall uas uas
Fuy oo ww < a < A NS > " w W <
anutuls ibidumaivgnluuauginiaiuanseiuliuSinaasiuenateiy wu Sunaivgn
b e P n“ 1 a a W ' A g L4 U ' 4
Tusausdniiusuniuednsiud 0.14-0.5 fadnSusansudmninan dyuiumadiehugaly
< a & =3 &'; ' —q A: U ! u ‘o‘ L
gUuiivTnaueulvleeiudue 0.4-0.6 fadnsusiensudmiinan (Furuta et al, 1998) uas
s & < = a v a a o a !
Tumeleduasiivgnuauilies Andean ifianssuiusyyadassuasulinmumsilusiingsndma
= - 3 v a ] v .
ugLue3 (blueberry) udunaliinfiansiueyyadassAsudiegs (Cevallos-Casals and Cisneros-

Zevallos, 2003)

waulnlyeiiy (anthocyanin)

deata

ueulnlwefudunduussnningviieamsdiiiduadusuivithadediniu (Mol et al,
1998) woulnleeniufiuasifiasarethls dnoelundumanliuess (Ravonoid) amnsawulsly
drusnaq vesfivdugs Tnslamzdrunenuasnaiiidinuasduns Wy aandnts nasquuad
naLeidviinseg Wudu suddumeiiideindmuidasueulnlsenfiuguiensuiednid
Aheriindu 9 (etfud, 2552) galgtinsuslnpemsinansamardundunauulnelineliiin
dunsele q desene  Fensdusyyadastiviinauuandnsiuluivusassda 39InmsAne
Uainnensiueyyedase Iiud arsuevlnleniiiu uavansussnouituednlundunssiGeuuneiug
fe 9 wudh UsinmansueulnlesndulunssifevuasanyiuaznsziSeuunsveuunuiigegn Ae
439 uay 442 fadndude 100 nfuthuiinui nwdidu dmdvuimaasiiuednnudafia
aelsving 196-095 GAE (gallic acid equivalent) Hadniusiensudwiinuiia (Ladu uasaoss,
2553) uaganmisfnwAun Imsmavdsuanaieiugdednilussaznann (Funwvisna) washa

s <

(Hhed1 50 Waesidud) uaswagn (Firednimwa) wuirlivTninarsussneviueinivanuas

ansusulnlzeniuintunussssaNNEnTewNaaiaw (isnyIu uazane, 2551)

anudiRusshediiorutSinameulnlveniy

weulvlvenfuumsussnoulnalales dneglunduvesarsussnaufiuedniimmn (Abdel-
Aal and Hucl 1999; Hu et al., 2003) wewlvlwerduiddusdihtuduluanmzidusie (pH >
7) Ashadlaliunans (pH 7) uazenudsududundduldluanindunse (pH < 7) 9nnsiine
AnuAsanmvesansanaueulnlyeiusneawii wui weulnlvenduasatanwatisunslanly
asasaeiitiguiifunsa Ae pH 3.5 uardszdeuuvadluidleasasaedien pH \intu Tneasiid

11duane 4 Tuasazanedgrsilueie (pH 10.5) (Riweg wasgiyan, 2544)
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a a ) a ' ) '

Unfignsueulnleenduszsnuldmlvluiufounneidauseziitosunlufividiuididendu
wdn wywdldansmillufianssudn 9 andunauiu wu aulvelddihRuanndunendydui
yuy audulddvesudenliinarluliiuvnelinlunsfeudlvilideineg uasynglsulddanualiiy

R [3 = J ) ] Q@ P a
(wild berry) sntdlumsyiun Faansding 9 walidulngudidusyiuswiweweulnlesiiy
A QA g = ) 1 = 1 ]
nulsilusssuwAgalidundu #iae uasdues arsnguueulnleeniuiidiulssney 2 diu fe
N aa . fe 3 o d @ . 27
arsuaulnleenfifiu (Anthocyanidin) wagihma Tneusulnlzeniuiivivundesdinuassalidan
msvihanevesisddanslilaian uasiigvddueyyadass mnnsidewuhasnguueulnleeniiy
o Sv a @ w = . v o QW ¢ as a o oA
figvadneentinduresluliuueaiuea (LDL) uasdvhliwadynimasaideniinnusauiu ns
= Y vdaa 8 a -] a LY @ -

vilaadnuasnalimigiinduuasiihdeannsovzaemainlsalviugaduluvasaitenuaslse

4w ¢ wuyy a da a o ' P 4 v Aa L
vaemdoniilandeild fvndueulnleenduinnuasngulnituea deansnguillignsaeyya
= 3 P ¢ o S v v al ‘o’ = 1 [
faszuavtieysananmuidentenyasd FmuuTnaveensiludnaaliniidi(uuasdiag
nenaUang aduuns gand gnnu gnina 1aues il Pramilean Mues 0 usdenns

el v @ < a <l & v
ugiuess Sty wen uazumeaiine Wusiy

dusnanasilulduseloninag q Minuuiloasazgulaauda ddadudnunsdsing

]
=2

snuznialtlumsvadiwaunmessingiumenisinens nsliaseiiugnssiludnuitiad

< =K ' LY 1" v 9 va v o ad
diuazddiainussmaneuing wudramisadnngudninudnldinseild JsEnuaniesnin

Re

L4 3 (Y Qr L7 = Y oo -~
rpsdMtuIusgivaeiuiuesin 1in uazﬂ'%mmsaﬂ'mqwuaq“lumﬁﬂ (Bellido and Beta,

v hJ
8

2009) wenanil Usunaiilusanvisuasasy3unaaisueulnlegniudsannsatdlunisduunngy
2 v 1 ar b o 3/ v ¢ ) ) b e ) v daa a
Tlduiu FnrenisAinwlutn 51 Wug lnsudengudeanitiu 4 ngu Ais TnRlidwAs i
do W v v @ 4 a ¢ ) PRy a ) ™
A1 9Mndsd Lazdde Wedinginusinaiuedniaintazuaulnleeitiy wuasann
' Ao . ) a U a ’ @ VY M o raa I
PInnguinidivinaiivednvivuauavieulvlesniiugindiasadanguinliid lnedn
o o a a d v 1 174 <4 } 74 [- -7
 wndlpaiiiviinausulnleeiugeiign seswn e 41 diduns wagdnndes audasiy
< - < ) YR oo 4 ¥ oo o a6 a
USinauweulnlserfiuasinasannuivuduvesd iesnnwandinniivsuaseulnleseiiumiasd

dunsgou drumdadnifivsinaueuinlesfiugaeifihady @insn uagiwad, 2553)

wnls¥iuaes (carotenoid)
= ¢ @ o 4 ¢
walsiiussiilussninginulunaslsnaraduasiaslunaias (chromoplast) veslu wa
& o v < a o ed o 1Y & ' P
wazaenvesiy wazdmuldludnivazqiunidndaasiziuals srueamsie ualsiiueed
anusouuseeniiu 2 nguvdn nguusnAs  ualsiiu (carotene) \Uuluanaves acyclic CogHse
< Y 3 d P w 1 9 )
carotene filsznaumsasusurazlslasiau lnsmsusuazdeusiefiuuaeenidoiuses uas

P 2 I S Al Y o a I o' & - v
Vl‘l.lﬁ']El‘ll'\ﬂlﬂ‘ﬂ']\‘l%ﬂ\i%iﬂ‘ﬂﬂaBQ‘II'NQE':N'EJ2’19\all‘ﬂﬂﬁﬂ'ﬁUﬂu&l'\Lﬂ'\%’:ﬂuLﬂu’)\‘lﬁE}ﬂ'ﬂ ’NLLW'JUI@I’E)IU“
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(ionone ring) Meehatu tusualsfiu (B-carotene) ueanuAlsiiu (o-carotene) uaslaleiiy
(lycopene) Wluy nduitassie ueulnlad (xanthophylls) Wuuelsfiuessiuanayssnausie
miveulalasioy uaslimsiiineyiusveeendiauiuesduseneu Wy Alay (C=0) leasend
(-OH) Fuguitu (CHO) terlaluu (echinenone) uAuUMUBUTIY (canthaxathin) ~ giiu (lutein)
uazuoavNUYUTIU (astaxanthin) 1Uus )
ansualsiusediiwulaehludnilugifndumnaswdualsiu Sdwinluena 5369
Tidahauns uitegluansasmemnluiuszlidiviesseutisdy uasﬁ"}aq'lumsazmafﬁ%‘lﬁﬁﬁu
uelsiueeddifimsAnulassadraudafinnnda 700 Taana wuldvidlulusssund dwiuunum
ddgrealsivesdlulufivasvimiiigandundinuuasitedsrslugmaslsiiadlunsyuauns
Fuaszvinas u,asLﬁuﬁ’ﬁu%'aﬁé’amﬂa‘imamﬁaﬂnﬂmﬁ%mnﬂﬁﬁ‘%maan%m%'uﬁwﬁaamnu,-ae
(photo-oxidation) wasdlasfunisvitanewadaneuyadass (free radical)  wenaniignin
wihindesfivannanmeilivanyan Wy Weiauausarienssnuiulaunnssguusaiie

asfumsinialazmsvinalsainuasien Gszdng, 2548) sy

d17Usznauiuedn (phenolic compound)
P a & s o ° v o '

a1susenaviluedniduarsiaiinguniisngnihanldiusdeunnlunianisinuasuas
amamnssy Tumegeamnssuasuszneufiuedngniunldiduansiinans (intermediate) Tu
ASHARWaaRn g1 & 153U LLasqmmwnssu?ﬂmmﬁ drulumanisinenswuingnsussnay
< = [] =Y ] () -&' U oy dlu Q) 5 dl = 174
Huedngminnldlumsuanenguuas ersindest  wazerlestumsiaie dadudiedingly
ga1sUszneuRuednfuuindsulinnansenuaataninidiwinasy Insanizegndadgnn
o P H o r - P - P 2 . ' a o w
Fuadauniain ssennisvassinnfivsuinaasysenaufivednluileusinnnin 1 fadnsy
| a - ) o H F e | a aa o v O
dodns  fmasgraunnlunisviiatgnniamyesiy usnainidiinaidededdidineuq Ay

a a o Py A daw o o o

a1susznauiivedndegniniiuaisuaivifisunsiauiniigaussinnnilen EPA. (The US
Environment Protection Agency) ldiausliiimimuauanunwesilaeiivSinumsuseney
< Py 1 o a o 4 1 = <t <t o 1 n' A 2/ g
Huednlsigeaaliiiu 1 Sadniuseting Fefimnudnlusgndsivzdodimsnsvgeuauninyedl
' < = a v @ - o 'Y o % i
Milviinaesussnauiluednegluseaudusmevieliernuvaendelumaihuianliusslend

(N3INa Lagay, 2551)

#13AUBYYADETE (antioxidant)

asUszneviluednluiistuguinly souislutiune defiguant@mduasdeyyadass

Qs a P

Tasvuinndnouyadaseyiu Reactive | oxygen ' species 411 superoxide, . hydrogen
T
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. . - o < o 1 ' .
peroxide (H,0,) uag singlet oxygen (O,) Tagvihwmihidasiusnanauysdannisanie (Chronic
acid) (Hayase and Kato, 1984), Isatalauasvaeniden (cardiovascular) waz Tsassuuyszam
(neurodegenerative) (Hang et al., 2004) waglsamusideu (Alzheimer) (Diaz et al., 1997)

sullufansdudimaifinanegfiduiuunwissnidelda HIV (Zhu et al., 1999) nmsanen
. : T " o
984 Huang et al. (2004) wuansussnevilueinuazarsdus awululiuwmea dnalnnisvinniu
a o . ae v & s Y] - - o o
vy (synergistic)  lunisfudsmsimuimsvesigasueiis lutagtuiisneaunaisadui
nambaunumvesensduallutunalidnenmlunisiluansiueyyadass uasdaaSunmsviinu
) 1 ) l#l 1 aQr . J Q‘: P=3 ‘J al
vaeeuneg Tudauguawlusramenyed JamuirseAuvesnmsdudeyyadassawuludume
& (XY v € @ X & d acl . L) ] -3 ] 1 s
Fuseivanewug Snwasdiile Wuilgn uasiBnsugnuazguasng eglsinuiinenuiissiu
v 8 a v a < o < a va o o
vaansdudaruiinuasiusyyadassinvluiumaiviinauasyssansawlnalAgsiuiny

Tuuasen Ungn andey uasihulse (Cao et al., 1996)

msﬁnmmaﬁ'us:ﬁ'umaﬁé’mmudaé”nwaﬁumﬁ (Cylas formicarius Fabbricius)

nsuamsunaTnyseautgmmsidivharevesuammeiia Adidglaun feseume
(Cylas formicarius Fabbricius) ¥uaulangaiunea (Omphisa anastomosalis G.) Wasyuou
fdewmien (Aerius convolvuli L) (Attajarusit, 1999) Iﬂa%ﬁﬂﬁﬁﬂﬁmﬁqﬂﬁaﬁwmaﬁumﬂ?iaﬁ'u
wefuunasegludusu Coleoptera 23 Curculionidae  wumsssutaldiinlan Data et al,
1996) uaganansnThatennszzmsaiadvin Aevihaenly wn wasth shildiRaeansuanlls
uiaiies wazu (Attjarusit,  1999) | iledasarsstuinadiangyanesiumaasdeeidules]
pectolytic  Fshiumaaznavauasisnisviiatelaensuanans terpene  phytoalexin 38
iporneamarone Fuduansiisisauy Snduwiiu ilinanaliveusu wagmnfimsvhanesnnduas
liumeu Wuddgsuas Tufuiiifinsssuineiehinasdademeguusann aul
sulsiannsafiufsmandnldiae (5-97%) @esniuazetiud, 2534; Capinera,1998; Capinera,
2008)

Shuazvasinenaiund Wuiadnueundn Indthdum rediimauns dauk
gndusanuiuns MnMsAnasTinveshsnaiumauusuneiugan wuhindiumea
fisvesliiade 7.2 Yu szeviisdeuiaie 20.2 Tu wasssesdduisvesnaduasiwaiiowds 83.0
wag 95.1 fu sudrdu (@minduasane., 2545) uanmnﬁqquﬁﬁLﬂuﬂmé’aﬁﬁmﬁﬁmaﬁiams
13giulnvesnisnsiung 31n51897uve4 Capinera  (2008)  wuinldvessvediumall
szusia 56 Yu lugg¥eu uaz 11-12 Yu Tuggvum dru Sutherland (1986) Seuiiigamail

20, 25 uag 30 avrmwadea svesliliengiade 7.7, 5.7-uaz 4.0 70 audiu ssezinooulisng
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d‘ Q [-] a Qv 4 N - [} 7]
8 582, 23.7 was 16.2 Tu muawiu szezAnusliongade 10.7, 5.0 wag 8.6 U AuENY

1 ¥ &

s 't < - 1y o ar & 1ct
seeznouiinioasdlifiongede 7.7, 6.5 wex 4.5 u mudiu Tasegsumausiszesli
o o ) as o w
svezfifafiieannsarnlilavidu 84.5, 40.9 uay 333 Ju musniu
W ' v a 1 4 < v v
dnvaiznanddivesiinsiumamadsnddadueansiq luginanzlilndsesde
J 0 °_ ¥ P> ] (I 4 C Y [ L4 < M v Qr 1 o 9
sswirevuazd iy Wensliudnslaviumeya ilkuesiuldldenuasdesiuliaindash
wdnliasyduiseudsdidddsmuasivhduihmatzasdiluluasiume vinlviand
v v ot d o o Y a o Y v o 4 o & w
Snuauznguuan wiluawaduihiume udnsdgdvimbudnualusiiy wediduiedn
LY ¥ Y <3 ) 4 a dv
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