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ran 1 f ? u C ( ~ i u ~ ~ s . ~ ' ~ ~ ~ d o n i ~ $ i i o r ~ i i ~ u r i i 7  ~ a t I ~ ~ a r ~ o n i ~ w d ~ 4 /  RIIPIR~IK~ 
w u  st' nis wqn~~ismflCa'mDi~u~7cl~u 

0irw;ia'n3 (Kingdom) 

ii$iy$u (Class) 

o"u<u (Order) 

asA (Family) 

?sdioi (Subfamily) 

qn (Genus) 

Plantae 

Magnoliopsida 

Asterales 

Asteraceae Compositae 

Helianthoideae 

Helianthus 

h.lluqcl Helianthus $d33.J1~ 67 Ylgm Ldu H. g d e n t u s ,  H. maximilianii, H. 

orgyalis, H. mollis, H. scabenimus, H. decapetalus, H. mullitlon~s~ H. anguslifolius 

n i u m r ~ u ~ d ~ n ~ ~ u n i ~ ~ i ~ u ~ o ~ 1 ~ ' ~ d ~ o ? n ~ i ~ i ~ 6 1 f i i  Hellanthus annuus Linnaeus fhC( 
In&; i sbk.~ri ~~riumr?u (jerusalem artichoke ; H. tuberosus Linnaeus) ~ i r u ~ a d  o $M 

1 r ~ i i s n i i i Q ~ 3 u f l a s ~ u ~ w ~  uonoinhn 2 - 3 a h  dsn~0ulhonlCd3zu U h u i  

r~GaOUGlriru?"lr4% 

niumriu~3u~a~~~~sln4~Gusn"u~ua21i7 ~uryou i~  didou mi7~5ns rilufla8rjn 

ni~dini.rdilofiini1 wnium:iu (sunflower)" uardoinu~mmf Helianthus annuus & 



B 
bqu6-1luniwin"a n m u i i ~ i i i  helios r~bbdaii naJEllfin6u13au6~ anthus 14% anthos 

A r.a 
(Grieve. 2008) r~bbdaiinnnlJ n~ubw~iln?ainiun:?u~1~ o:$udnnsn~arluo:19"u!d 

n i u f i ~ n i ~ d n a ~ a i f i n ~ d a i n ~  ndia8a ~ u n a u ~ ~ i ~ k o i n n ? ~ a i ~ n e J " d n ~ b b ~ ~ d o ~ ~ u ~ d n ~ d  

fi~ntiuoan 14~joiniuo:dnu~ r iu l lonnn~iun iu i i~n i~un~na~ni~nu"  uarlunau~iu 

o:$u~dwi~fiera:a"unn Iuuwdnounai~~uo:~un~uu~ni~fiwn:~unnn bb~nis~uo~an 

linua~dou 7 14&oininis~~u~n~a~~5aldouna:$~3~da~mnn~~i ~ ~ d a n n n o : ~ i ~ r d f i ~  
d e-A d 

n : i ~ a n n b R u o n i 3 m $ ~ ~ l ~ ? g n ~ ~ ~ f i ~ n i i  Heliotropism " rJo:~braanb3unii 
~a 2 w o  v a- 

puivinus mortor cells ' ~ n ~ ~ r a a a u n u o ~ ~ i ~ ~ a i n u u a n w ~ ~ n ~ ~ w b n u ~ a ~ ~ : i a u ~ < l l n  

man 

sin b~ur:uuain~bn"a~iJ~nas~dds:a~iblb 150-270 bq~uh~ns i3inbbuu~dau"Ui~bb~J 

~~~~~rJUrjuuiuld~iu$i~l<uiaA~ 60-1 50 L~UGLURJ  ~k~d--a u~i9wii<u!6fl ~~a:muisnl% 

~l?iu$us:iYu ijaGd6n d i~ ids= in fn i  w 

iii& d ? u l ~ t i ~ l i i ~ ~ u w ~  ~ G u i J ~ i $ n u ~ a w i : ~ i u w " u f ~ ~ ~ ~ u  ~?nmuw"ufdiGninis 
Y 

unnww uuinun~iisiw n a i u ~ ~ ~  nimnn~au~uuo~6uw"uf~~a:~niw~~anBnu A~IUEJJ 

us~~e i r :v l i i c  1-10 buns n i r ~ & u a ~ i i ~ n s ~ k u ~ ~ ~ u n ' i ~ ~ n n n n ~ ~ a i u b ~ u u  go?fh 
u'ni~ll5ud~~vjw~fs'ii<ulei~ns~n'iudnnnnlfs'oiunnnn'ua~~~~~u~n~~u~~i ~ & o a n f i ~ n i  

m-iiiaiuun~wn us:an~ru~ioiwnon~n~iduii~fs'bpi,ib~u 

'Iu ~3ulut6(sa~Annr~n"u$iu ~koindii2u~finuuunr~n"u$iuni 5 $ r h  ludtAn~& 

oiniuo:i~ninutueaw ~ i u a u u i i  8-70 ~u ; ~ i i ~ u a j l u u n n r i i ~ ~ u n i u ~ u ~  
d 

rrua~luoioii&usi~!u?dou ~!u? LL~:L!~~LQ lud~Anoonuioinniusnl~i 7 niuluo: 

o~luuwa~~oun3:~~lu inaiuuia  1 ~qIwA~uns llaiuunnordnu 7 &%m~ou~daluui~~~afi  

s:~ei~a~ui~flw;dti?~~ (u) nis~5i57~~uo~u'uinouna:~~nnnuiu ~&nn&nis~ i7duor  

anlinuas 

r a n  L ~ W ; ~ W W  ~Ann~uuniunnun~i i~u~a"n ~ n ~ ~ ~ ~ ~ i < u i ( i j b [ i W ~ i ~ u 6 n a i ~ u n ~  
A I nonai r r~ i i r  6-37 ~q~uG~uns r~~wn"uwicf~~ar~niw~~an5nu anniGn'nl)w~qu~~uulis 

won da:n~u<aunnndou~~uBiuauuin $ J L L E ~ J ~ ~  2 a% GO 
1. nanriouda~~auwonoiwnan ~ ~ w n n n d l i i ~ w a  (~iru14~u) in;unanG~~Gntr* 

2. nandoudo~~uoiwnnn ~ilunannu;s6~rupl i(ij~n~sni~dw5auo:w~ul~rinubnm 

&b!u u n r m u ~ f w n u ~ ~ n d a u ~ ~ ~ w ~ u ~ a ~ n ~ ~ o u u i n  

~uuda:oiwnnno:~nnndoua~ds:ui~ 700-3.000 man ~ u ~ i f d ~ f s ' i i a h  tiauguf 
A 
nw 7 nioinnndnufh 8,000 nnn nisuiu~~anisuriuo~nnn~:bclauoina~anuunnb~i~d~ 

~u6nai~un~non nonuw6~uuu~o:iuuint8n udri7~3u~~uu~dunnnnnuinnw~~an 7 non 



o~duu~~~R~kiinu~vi7n"u61on~ud7$iu~a"n hub1dw'ufldgn~ilunl~67 iinozblondiu 
r ~ n d i ~ o n ~ d s 7  ~ ~ o n ~ ~ u ~ u ~ ~ n f o o ~ ~ o n  ~ a : : ~ $ ~ ~ e R d i ? ~ l w a  

m l e  
wiim (nima) ~ ~ ~ t n ~ ~ ~ j u L i : d . u  (kernel) 4 ~ ~ n i o ~ u I ~ ~ a u ~ ~ ~ o n ~ 1 1 )  n u v ~  

u ~ ~ ~ d o w a ~ h u u o d ~ a n ~ o ~ ~ ~ ~ a T " d ~ d o : : d ~ d  H R A G Y ~ I R ~ M  ~ o r a @ ~ ~ o u u n n  ci?uwadni 
yi~luln6 7 i!~na7~o::ilwa~Bns~ 
~ulmniumriu udd~ilu 2 d~tmntnq/ ~ I ~ ~ ~ M W ~ ~ ~ U U Y ~ J L ~ ~ E I ~ ~ U L U ~ ~ ~ ~ ~ O  

w d o  

I .  ~uA'rilnd8onqum1 Ld8nnIu#nuid1$~iii~u7n~"sunil black oil sunflower 
Y 

~ 5 ~ 1  seed oilseed sunflower ~uihIJwn"m91h uadJ~$u;run 
2. ~ulmln~d'Ran~uliun~~dlonnz~n1::41~ Eunh striped sunflower seed vi?o 

non-oilseed sunflower u~mRi3~lni7 confectionery sunflower ~uBmri~ul~dl$u51n~~Bu 
~ u u u u ~ t u a  ua::~$~i:u~unIG~dunic (~jqmi !FRU~::KW~PIW~, 2551) 

5. %~<niucile% 

~nd?ud~dwi$hn7sw ~uw'ufniu\uqa Helianthus i ~ ( i ? t u ~ n ~ ) x d i  ~ d u  
% ~ c u ~ J  w ~ f i m p  ~ U ~ ~ W ~ O ~ ~ R U Q I U I I R J ~ F ~ ~ ~ ~ I I  h f ~ n ~ ~ ~ h ~ u i n ~ : : n ~ n l ~ ~ i ~  

d ' w  a u ' J  a b n n ~ i i u  ~ ~ n n < i f i J  uan~inuna~umunuu~ur~nudon19Munn'u uat~vil6u~~uawsalm 
16~ijluni~d~nniun::?"u~flun1~$1"1~uda::1w~~nu~~~~u8uda::u~tu~ 2530 ~ ~ u d ~ n ~ l l u k i a  
~ o d ~ i s ~ & ~ a ~ w a ~ u d a d d ~ i u q ~ d u  ~ J L U U A ~ ~ I W ~ ~ ~ I U ~ ~ I ~ ~ U ~ C ~ E ~ M ~ ~ ' I J ~ I ~ " $ ~  ihaiu 
~ ~ d n l . r ? u ~ u a t d u ~ d n ~ a i u ~ ~ u v i i u  ~ ~ i u m r ~ u ~ d ~ n ~ u ~ o O , ~ u ~ ~ u w ' u d B n w ~ u ~ d ~ u m  

~nan~n~6a~88~ul~Gufoinu^aGn~u8mw"uf1on"11u~nfl~do~~~n~iluw'ufgn w~a~3aIa.j 
mnim~6u~ui imw'~$a"d~n~uf l io~d~~ r l ~ ~ ~ ~ ~ ~ u ~ d ~ m u ~ ~ w 1 : : ~ i ~ u 8 m r J " u f 6 d ~ d d d ~ " n  u 
a:: 25 VOJGU~U&MUR ~FI ILUJR(Y~$?  2550 piid 300 ~in/fiIaniu Iudadg 2540- 
2542 w'ufll~T"unir[i~~*ud~$ u~v~uf  u~BFIR 33 Y OJU~GW ~dBPln~uSmGuf Iufl 2543 
u~Gn~u8mwif~onauh 7 I6~ir$1ru~mw"ufgnu.uuinu1 uviaiuC~f ~duCuf SH 3322 



IIR: SF 177 bnuu5GnuauqiuKu5~w"u<41n"n wlufG~lu' huu%'~~'lwh~iiu 'le~usn 

ilh 5 Inuuiljn~Gin~uinw"ufB16n %k$uiu~riwaiyoa Line LaR 278 Inu 

u ~ l j n I u ~ i R ~ ~ i < n  luri7uuaan~u'rnnis~nwn~Inu~uu"'rGuG"11Ii~GuaI~Bj I G i i ~ Q u n l ~  

diud7awir$niun:Tu~u~ga~ngi:99"~ab~~q 2529 ~ilusiuui ~~a:~~iunis iuraa~"u$~da 

dsu  i jqu~uu 2546 !n~aiiw"u<~!haI~i 1 $JLOU~"U$~?~LRSI:~~"G~ bfinoinni~%ii 

a i u k ~ a i u w i ~ ~  w~un"ubiluj "1 o:!6:n wuu~du-~ ah$iwicf;n wau~du 3 - 4 d u i  
A Y d  

ddau~~wauCiin ~ n ~ ~ a n t l a i u n ~ a 1 ~ ~ 6 ~ n w m ~ ~ b b a : n a n  uanuaa%ft?abnsi:99" bui%~o:i 

nn ipn uaz~nwesnsaiuisn~iiu!dd~n~u~~do!d!G ~~riaioB$a~9uuiad.irnis idu 

nino5q t ~ u I n  n2iuga a i  ynisaannan ! l j ~ i i ~aua  

Y 

1. %M<~I%I%&&I (Oilseed Sulflower) 

nmariwnic{~8ual~J 1 ~ ~ u w i r f ~ i ~ i u n ~ i u  Zrimau~5u2 n--diugtrda 

~iiu~&~--~d.i:uim 175 ~auR~uns Iu~Oqdvi?lo "R5iu-a f iuh.hralnfu? n'Runan'i~~8aa 

oiunanniia 15 i r u f i ~ u n ~  ~ i i n i a o u ~ n i k a  RmuGnJsruim 92 % ~ u ~ n 1 i i ~ d ! u i  

f i u im i i ah  35 % 4iu-m 1,000 ~ u ~ n i ~ i ~ ~ n b a d u  49 niu aiyb~ub~o?dr:uim 100 

i u  w awemdu 203 f i laniu~l i  4aniunzTuwirf~~oaluri i &dodpnu&uu~i uun"uw"u$ 

snwauudQFln 33 Iuctniw!i~nwnsoj~i awy: unrmssn' ~wasysd ua:unsna'tui 

wuiihaaawif ~fs'wa wGn~~a:~nwm:niani~~nwns~u~ !lj ~~mnditn'w i~dw"uf~~uahri 1 
01 POI u 86~~1,~4lbu8~&f~nnilw"~fbbd%~fl  33 i i a  1 o ~r i i  (aniuu--nuwdi. 2544 uazaniGu 

e ad XOIdU cl 

?ou%.r!?, 2548) uanoinu~auuannii~u$~nwauoindiad~zbn~~ ~~aaain~i lu~i r$wau 

~qnd~i7abunsuiainisbnwns ~nmsnsaiuismiiu~uBnw"ufd~n~u~da!d!G (aniGu 

7 6 ~ i d i .  2544) a[ i ids~niu~do~oinniminnisi ib~uni~&aba~ua diada~daa~azo5a 

f i i 1 ~ & ~ u 1 ~ ~ ~ n l m m s ~ a ~ u u 1 . a ' ~ u ~ a n w a u d u 5 ~ n 1 a n a u ~ i ~ ~ 1 ~ a ~ u  q 91 lug 254312544 

ijni~rl7~h~uBnniun:iwpnwaudszuim i ,000 nir ~ a 4 i d x u i m  107 Ljiuuin(~niUi( 

â~u+ia!i, 2546) 

VllMsl~~M%pI~~~Ml~ 471 b~~ $ ~ $ t ? ~ b n n : f i ~ ~ d ~ 9 b ~ ~ ~ H l ^ a ~ ~ l ~ ~ b p 1 ~ b ~ b ~ " u  

qsui? ~iluriUf~nw~u~ilm~du~iuan"uw"uf~~uaI~ri i w-~iuga 160 - 175 ~suR~unr aan 

nan~daaiy 55 - 57 i u  ~I~LRUL~;~- -J  105 - 115 Tu uuinnan 15 - 20 rquhuns f i u i m  

iiah 39 - 41 % wawgn 180 - 300 Rbaniu/!i l ~ w a w G n ~ i n i i w i $ ~ ~ o a ~ ~ ~  i ~~Ci f iu im 

i~u 'u~n i~ r ta :~n~ i luan"u~ufLbd~~n 33 (!wwia. 2550) 



niuar<rt&$on 275 biluwicfin w ~ u u n a u i ~ n ~ o n ~ u  naiuaauoanicd3tuim 

235 L ~ U G L U ~ S  oonnon~ioiq 65 i u  OI~LRUL~~~IJ~:UIN 90 - I 00 ~u WPWZRIJT~UIN 

340 - 450 iilan?u/!i 1gii8~"u 45 - 50 YO ~ n ~ ~ n ~ ! J ~ i u i ~ n ~ f i u ~ u ~ n w " u $ a " d ~ n ~ u q ~ d o  

!dl6 

%M<UI~L~HOI~LOR ~ i luw"u f~n~~ua i i~ho ind iad~ fbn~~ L U ~ F I W R U ~ ~ U I ~ ~ ~ I  

85 % ~ i ~ ~ ~ u ~ i / t l ~ d ~ e u i m  95 Tu waw i~~ ia~u  300 ftran?u/!i ~nwn.indJ~iuisotRy 

rui?cilw'ufla"d~n%uq~dn~d!6 q PI 

a -  ~ i l u n i u n r ~ u ~ n w ~ u d ~ ~ u i t ~ u n " u ~ n i ~ n i ~ ~ ~ i t d ~ n ~ u o d n u  PI 

d y e !  
LbB~bslFl?El~Yf~~ L$u W ~ I  Ganaibn~~ A 1 2  b ? ~ R ~ l % . l  ~ U R O U ~ I ~  bbFlt00RbFl31~~ WA 

f i  d o  w~n~dod.reuim 200-400 nn./!i ~nww~uBrni lu~uac i l~n iuu i~ I~@ i? vifont~nirnon 

oinoiunnniiu aermuisont~nit b d ~ o n b d a ~ ~ ~ ~ o b u ~ n  (Kernel) f l io i~idn?nuhu 

~nawoiunonn3anaubbuu dupRk (Pendulous) ~ ~ ~ I ~ G R L U ~ ~ L & ~ U O I U  b~aaoin~~n31 

~uni3wRunibaaga (ser compatibility) ~ ~ u d i ~ u 6 n ~ i a o i u n o n  d ~ u i m  15-20 bauGbuns 

n2iupiin'w 180-200 L.OUGLUPIT IRA q W n i u n t ~ u v ~ u ~ n a ~ ~ u - i u  otiinonuiu 50 % 
t 22 ~ i i a a i q  52-55 ~u nruuuoicuq!din ~sc~niwnaiu~u;sniuoa2iu oiq~fiu~i/o2 

1 ~ 3 t ~ i m  100-1 10 i u  IUR~IW~RU;~&I~ q vYufniuntTu rnIne~riu-iu" o t i i i i n ~ n ~ u ~ n  

6ou4'iapi;a 60 n?u/i.ooo ~uBn naiuhurnudal3nnirluril~7 ~l lu hnsinGuuetl.in 

IuIilnu' o$iIubnrusi6auuiaGuin uari i~n'nuw~du~u~oauo~n~iunubb~a~uin (ybnHu. 

255 1 ) 

Y 
2. &<&~?u?%~~~aebs~af l~~ua  (Confectionery Sulflower) 

&<~~driiu biluw"ufw~ub?In oiqnsnuiu 64 Tu uuinoiunendou$ial~@ ~ g u  
i n i  19 ~auhun3 oiqb6ubi/ua 107 ?u ~ ~ w ~ w ~ n ~ i ~ n ~ u ~ ~ n n i n b ~ ~ o  309 

iiban5udoIi duuinruAw6ou$isIw@ uuin~uQn~Kantbn7= n%ax uia x MMI L Y ~ I ~  

bS!l 2D49 



anilyniniss:uiauoa~~u~aGn~Fia~$n b$u nuou~oidi&<i?bwa !hRsudnunndu 

uaafian:;e&? a d n i s d g n ~ ~ u ~ a n i u o : ~ < o ~ ~ u ~ o ~ ~ ~ i b n " a u u ~ u ! ~ u i n  bdoaoinu'nidu 

nnnCnIwi3aGanrjla u ~ ~ d n o o n m n u w : ~ ~ a d ~ i u ~ z ~ u ~ a ~ u ~ a  niun:iun$us1iaii~ioa 
a' A d  oinnundu c inao i~un?iuaunun~Iu~ud~i~n~ i iku  n5odgmdodiuwitq~du~~Ka 

(dcuirunir~tiouwq6niuu) ~aninn?auGurii!-ji uu4( ~nu~+~sr~ua~o inna iuDu~u 

G u d ~ v l Z o o ~  r i i l G n i u n : i u d s : m i l r u n i s ~ i a ~ i a ~ o a o i ~ n i ~ e  
da' $ A  

wBn (nniliuiCuWa!i, 2546) IunsruwunnrnuisnlG~i!~ rnuirnd;n~uq~~~Ka!a?nnta 

nda baud~ns:niiar~auwq~~niuu-~u61iw"ua" nniuiiiCuFia!i (2544) !R'uuzriiq$nie - d'a dgnd~vlui:nu nauno 

niun:?urnuisnroiy~Rubn~aZ~uGuddnaiu~nunu~ad~i aarmuisnnurrk 

1% bdoaoinniu~:?uisz~lusindn./ii~~"b+ds:buaPbdoin!ubasbou ~~a:n? iu i i~u~us:~u 
A 

en 7 'hY ~d&ainislG$uodiariuawo ~~ae~~aaannonn ja in~ iuh~ iuawo5 i~ inu im 

dlu$?a~o1os:lilGwew8a ninniuuRu5inldr:na6~~oriilGfia~uiau~u a in i~ r i i u  

bw!~n:n?n bba:~iuisnbn"uT"n'l?nn?iu~u!~isau~a~iluni~~i~n?"sl~du~u~u~n~au 

nisInmiuuiu n~si i rdnGuin~iu~uriuawo riou!nn-amiun$~lG~iuu niiu$unen 
"a' d nkn 1.5 fibanT"u1I-i a~ i i in i i lna :~v l~ Ind~a a i i ~ o i n ~ u ~ a i i n i i l n ~ ~ ~ s ~ n w u ~ r ~ u u  



m s d p n n i u n r ~ u ~ n ~ ~ w a ~  n-d%~uGnwic@i ua:i.i1da%4u&?iut anpd ~dalG 

~&&u~iunriuiI~~~usJwu~sblbdb~a~ddiuaum'uia~$6~nuirnu ~nodpnrnunriuumrii 
Y n?iuaulduwal asamuSnh~quar 2-3 u l n  -irozstnii~neu40 muG~uns sror 

s r n i i ~ i a ~ n ? a ~ ~ r n  75 ~bnuG~uns nauGunuidcsruim 3-5 ~bnui~una %G~bI.iuwawunas 

nkoindpnb&~$a 5-10 u k. i?ogn?iu~on iiu-aunitiali .r~u~~rnsdpnqiou nk  

o i n h  5-8 i u  ~iin13nau~onlG1aia 1 TiWny~ ~ R L ~ L : o ~ ~ ~ u s ~ w ~ ~ Y U I F ~ L G ~ M ~ D ~ ~ ~ ~ G  
n i i n i i u  rnrdpnlusturknh2 orl%~uGnriufn~un:iu~io~ 0.8 f i ~ a n i u ~ l i  uarorln' 

6uwiunriudcsruim 6,400-8,500 n'uJli 

nisdr;nuuu~~n? ~%~u8nk$dsruim 1 Rlan?u/li l%3rorsrahcan2 70 - 75 

~bnui~uns ~prnilua~unuan nquar 2 IuGn ~ r o z s ~ n i i ~ n ~ u  25 - 30 ~bnuG~uns ~ d a  

n iun r iuho% 2 - 4 $(dsruim 7 - 14 iunik~an) nou~~onlAniian~ua: 1 Fiu n n  

siu~iuua~nni l iGj,4al i  (2546) sio~iuiii%nisd~n~~uu~ilu~~na~ilu~~u~lGwawini 
d ni i i%nisdpn~wuni iu ~ u a ~ o i n m s ~ ~ n ~ ~ u u n i i u ~ u G n d n i s ~ a n d i  nuRuuarnmz 

(2551) mu~ iu i i~ ro rdpnA lGwawin~ iunr iu~~ i~m~a srordpn 75x30 ~bnuG~uns 

+iuau$iu 7,111 mirsio1-i wawiwraiu 245 fiIan?uiaIi 

msdgnhuuniiu IuTI~wirdpn 254412545 oinnisri7sao$a~aua~nsui~~n^auni'i  
rY $ 0 1  

mvnsluwuno~ninawy? ns:$ ~wa3;sd unman6 uargn'umir wuie~~nwnrn.rlnn 

n i l  85 0/. dgnniuariu~~uuniiu uarbdnislri~o1~az~i<mi"114"11 

Anonymous (2008a) si0~iuii~?iunuinituua~nisd~nnlunriuo:i w a i a  wa 
01 CId w8n ~ d u  nisdpnniunr~u~un~iu~uiuI.iu 25.000 - 30.000 6Wt8nnii orln'waw~n 

dstuim 1,ooo - 1,200 ~ ~ a n % ~ / ~ ~ n ~ i ~  u m r ~ n i ~ d p n d ~ ~ ~ i u ~ u i ~ ~ p i , u  30,000 - 35.000 

Gu1~5nnij or!n'wawSndszuim 1,200 - 2,000 fi~an?u/~5nnij 



(pa; szr - 08) luaudola~ap paas :n=r -s 
(ne 08 - cjg) a6ep 6u!~a~olj 2n:r .p m 

(ne s9 - GE) a6~s PnqJaMolj 2fl:L 'E '0 

aat sc - Z;L h~o)juaudola~ap pal :n:r -z m 

(n: GI. - ukpr!cl) s6u!lpaas 40 )uauqs!lqe$sa pue uo!leu!uJag :ox -1 



fY uano inu  Schneiter and Miller (1981) siu~iuiinis$auini~bo~yb~~lba9]aJ 

&I : Gaudasain Schneiter and Miller (1981) 



niuntiuiihmaiualinw"~d~:~nnfi~aiu~u BI& LuGn udsri i i l ru~i~i lwnf~ 

ns~aidu~Aua6uiiufl~:~n~1~nu flyrnbnua:nua~~aE~o~n~unra"wwu~aubi~ui~n~~ais 

J f l y ~ i ~ i i ~  7 idu ~uda~nlunriuM&~onDu~9o7~d~:uim 2 G a u  ulnwuilr~munr7n 

f i i a l u ~ u 8 n d d ~ n l i  w o n o l n C ~ ~ w u L ~ u a ~ 6 n ~ < i w f i i n ~  a w o u i i ~ b d ~ : ~ n n f i u l u  n i ~  
? M R l U  L L ~ ~ L L U R J F ~ ~ U ~ B J  d a ~ d a ~ ~ ~ n n a n u ~ ~ ~ ~ ~ u ~ ~ l j n ~ u f l y a l ~ u a u ~ o i : ~ u ~ ~ l ~  

f i ia iuaiunon hdlall.i:~npl National Sunflower Association ( 2008) L L I ~ J L L ~ R J K ~ ; ~  

t i l ~ ~ r a ~ n i u n : i w a i u ~ a ~ ~ : ~ z n i ~ ~ ~ ^ ~ ~ ~ ~ u I a R ~ ~ u a ~ ~ a ~ ~ ~ ~ f i i a ~ u  k d  
4 * 

1. u u a ~ r i ~ ~ n ~ a ~ 6 ~ a i u d a ~ n l ~ n ~ : a : ~ ~ ~ u & ~ ) d o  (Seed and Seedling 

Insect Pests) 

d w w  dl 
~ i ~ u a ~ n a i n a ~ w ~ u l ~ u a ~ r w K ~ d o u ~ o n r u u i ~ ~ a i  7 ~ a i u a i i n  idw nduuuec 

Wan cutworm r6lin cutworm,Euxoa messoria (Harris), digging cutworm, Feltia 

spp., Pale western cutworm, Agrotis orthogonia Morrison ~ I ~ U L L ~ . J ~ S W ~ ~  wireworm 
d a n ~ a i u a i i n  u u ~ ~ ~ ~ n { ~ ~ ~ r f i ~ ~ ~ u ~ w n i s n " ~ f i ~ ~ ~ ~ ~ ~ ~ ~ d ~ n ' b ~ ~ ~ a ~ ~  u~:,-nkfiu 

h d a u  n ~ s i l o ~ n i t r i 1 i n 1 u u ~ ~ ~ d ~ n ~ ~ z u ~ n u i n o i o ~ 1 ~ 2 0 d 6 a ~ 1 ~ m ~ n ~ n ~ u 5  M%I 

vjwm,n~ulwin~au6G~ins7r6 

2. uxlasd~:bnnvi?ala?11 (Defoliators) 

naoa~~dgna:wuuua9b~igiilalu~'uMaluaii n~iugry~hwsu i ino :Dw~u  

naiu7wumroJnlrsruin aaz.da~ni~i i l i~~WuInr~~niww:a"w ( n i n J  d 5) 
uua~~~lalu~ui~un{u91096a9n"niiu~u~ia:~uou~i~a~alu~f~ irillri printed 

lady: Vanessa cardui (L.), sunflower butterfly: Charidryas nycteis (Doubleday), 

sunflower beetle: Zygogramma exclamationis (F.)iLa: palestriped flea beetle: 

Systena blanda Melsheimer 



, - - $  -1 31 - -  1 50 ( 1 : - 1  70 1 8 0  I 90 
I '  I - 

?A If3 (%) 

I m 

V4 - V5 0 1 2 2 ' 4  4 5 @ 14 21 

V9 - V1-1 0 2 3 4 5 5 7 11 17 24 

R1 2 4 6 6 7 9 16 1 2 4  34 47 

R3 2 8 15 19 24 32 44 59 78 99 

R5 1 3 7 1fi 16 25 37 49 67 80 

C3J" 8 .  1 3 7 10 13 16 18 28 22 

R% , $ . I  2 -3' 5 7 8 9 1Q 11 

d nUi : 6abbdaJ'alrl Anonymous (2008 b) 

3. rruaan"ia7uai~raon (Head Infestation Insects) 

u u a ~ d d i a i u ~ i u ~ o n ~ i l u n ~ o ~ ~ u o u ~ ~ k u s z c i ? ~ ~ o ~ ~ ~ ~ ~ m ~ a ~ ~ ~ ~ m  l 6 u r i  
sunflower moth: Homoeosoma electellum (Hulst), banded sunflower moth: 

Cochylis hospes Walsingham, sunflower bud moth: Suleima helianthana (Rilay), 

red sunflower seed weevil: Smicronyx fulvus LeConte, sunflower headclipping 

weevil: Haplorhynchites aeneus (Boheman), sunflower seed maggot: Neotephritis 

finalis (Loew) Lr l :  sunflower receptacle maggot: Gymnocarena diffusa (Snow) 

4. ~ ~ 1 \ ) f i i 8 1 ~ ~ 7 d l ~  (Stem Feeders) 

n ~ a u a a ~ ~ ~ i i a ~ u ~ ~ s i u n i u a z ? ' u ~ ~ ~ ~ ~ ~ a ~ ~ ~ n i ~ ~ u l ~ ~ ~ i l u d ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~  

di?d~81tE!7h l&Llri sunflower stern weevil: Cylindrocopturus adspersus 

(LeConte), black sunflower stem weevil: Apion occidentale (Fall) LLl:: longhorned 

beetle: Dectes texanus texanus LeConte 



5. ssuasn°iaiersin (Root Feeders) 

n~uaua~diiaiu~inniu~tiulunni~o~u~n1~~uln~~9uds:~nw~~~~~atnuou 

;do Law carrot beetle: Ligyrus gibbosus (DeGeer), sunflower root moth: 

Pelochrista wormonana (Kearfott) LLAr sunflower root weevil: Bans strenua 

(LeConte) 

lunni;s~risni iini3$un:~iiuum~ojir~ua~naiugf a ~ u n i ~ ~ o d n " u R i ~ a ~ ~ u a ~ ~ a ~  
niuneiw ~un~6n id%nisnqmu~an~on i~~odn"u~ i~~bbuad~u~u  Seed treatment In76 
m3 thiametoxamaae imidacloprid $ ~ ; l i ~ a ~ h n i u ~ % n q n ~ u ~ ~ I a u ~ a w i e  ~ 3 6 ~ j ~ ~ l 3 T ' l l d I l J  

(Foliar spray)cyfluthrin, permethrin, carbofuran, chlorpyrifos UAe parathion methyl UDf l  
3'- d 

oin uurunis~%ms pyrethrin k ~ ~ u m s n ~ a o i n ~ a  a a e ~ b ~ ~ u n i  fiu Bacil/us thuringiensis 

(Anonymous, 2008 uarNational Sunflower Association. 2008) o ~ I J ! ~ ~ R I u ~ F I ~ ? R ~ I ~ ~ ~ ~ J  

~ e ~ u n ~ i u g r u ~ ' t u u s ~ w a w ~ ~ n i u m c i u ~ u ~ d o ~ u i ~ i n n i ~ i i a i u u o ~ u u a ~ G ~ ~ n i u ~ e i u ~ ~ u  
P 

h ~ ~ ~ ~ u n i 3 4 1  1nn3e~un?iu ~ G ~ Y O ~ L L ~ ~ A ~  aae~do~~~mni3'1,6$n6od Iudid d s e ~ n ~  

uuehIGGnis(u~s2oCu~~ua~ huuuedilGGiun~~odyu n i an i s~Wu~~uuQn~~~n  oio! 

f l l ~ q @ l R 3 2 ~ ~ ~  10 9R I w L L ~ R E ~ R R ~ ~ ~ C I J  5 - 10 ~ ~ ~ ~ ~ I T ~ ~ ~ L ~ u % ~ ~ L L A ~ ~ I ~ ~ ~ L L ~ ~ ~  

naoaouse'unisiiaiu orhuil%Rinun3egui~13w~iio ~d ~do~oin!lj?~ni3an1)7m 

~ y ~ ' t u u o ~ b i ~ o i n n i ~ i i a i u u o ~ ~ ~ ~ a ~ < ~ ~ ~ ~ F i ~ e a f ~  ~ i ~ n ~ ~ ~ ~ e ~ u ~ ~ s w ~ i i P d ~ n u i e n u h  

n i s i l e ~ n i r ~ i 4  uua~<~2 f i g I un iu~ t~u  niu~n~~-jnrii~dmi~o~u~ni~~ut~iI~"iinis~u 
ad d d  

n i ~ n i i ~ r u a ~ n s d w u n i ~ s : u i ~ ~ u ~ ~ ~ ~  ~ ~ ~ U ~ J R ~ ~ J I O ~ ~ ~ L R U ~ L ~ ~ ~ ~ I  Action Threshold 

d3rnnuni3~a8doYjunl34ljib~uad (Anonymous, 2008 b) 

ni~~nwin~iuniuniuue~wiu~ta"uw"uf~Qu~Inlj r uat$uf;nwau 1 o m o w i f  
d o n i ~ ~ ~ i i i ~ i u u o ~ ~ ~ u a ~ ~ u . d . ~ ~ d i ~  7 w u i - ~ o u e ~ ~ ~ d ~ ~ i v i i a ~ u w i u ~ e T u R L J ~ ~ i o i ~  1 

~i iauouii~~iiu~du2 !G~bri iwiu:ujn$u iww&~!d ~~eeuua~njui2 w"ufdwuni3~$iii~i u u a ~  

~ ~ u e ~ k n h ?  !Ri~ri Kufoig~sa uerudQRn 55 ~ u a ~ d w u ~ u i ~ i a i u ~ o n ~ o ~ w ~ u ! d ~ ~ a e  

~wiudau $ J $ u ~ ~ w ~ L ~ I ~ I R I U ~ ~ " D U ~ U ~ ~ ~ ~ ~ ~  30riUf: DI~LEIR U R L ~ ~ R L M I U  I (nsu5alni~ 

~nww3, 2549) 

oinnisrh3~ouua~Gaiwiuat~u ~2u$dni~ns2o~onmswuii1ud~c~w~!nuiini3 

3ruinuod LL~RJR'~;MBI U%QR !&~ri n~ou~o i tnuo Aiu (Helicoverpa armigera (Hubner)) 

~uo~n3r(Kn (Spodoptera litura) nueanse@ o u ( ~ ~ o d o ~ t e r a  exigua) nuauuiulu ( 

Archips micaceana (Walker)) nuaulj?du& (Hedylepta indicata (Fabricius)), 
A ' , . . &  

Lamprosema diemenalis Guenee) L W A U O ~ B ~ ~ I ~  (Amrasca biguttula biguttula (Ishida)) 
3' 3' 3' 

LW a u!d ill lr (Thrips palmi Karny) LWR U!A (Thrips hawaiiensis Morgan) Lw R 
3' A' 

(Frankliniella schultzei Try bom) LW a o!d (Megalurothrips usitatus Bagnall) Lw R old 



Y d 
(Scirtothrips dorsalis Hood) LW A u)1d (Mic~~~ephalothrips abdominalis Crawford) LLUB JM7 

a 
TI?? LII !U (Bemisia tabaci (Gennadius)) ~ 8 r  l ~ t 8  (l Ugil (Dysmicoccus neobrevipes 

Beardsley UlrPhenacoccus solenopsis Tinslay) ~uaumeh$u$ i7~wm (Ostrinia 

fumacaiis Guenee) ttaru~ufJu (Nysius sp.) usidwu~eu1a~in~llud3e41d~~03 3 60 
L W ~ L I : ~ ~ ' ~ U R I U  L ~ ~ ~ I ~ ~ I D u ~ : ~ ~ D ~ L F ~ I z I ~ o ~ I ~  ( ~ n i o ~ ~ n ~ ~ ~ e a u a .  2538 ; 

~ i i a d a A ,  2537 ; L ~ D u % ~ ,  2543 ; dau$md usenme, 2544 ; L # O ~ $ R ~ U A : E ~ W W .  2550) 

t u ~ a n m ~ ~ ~ u a i l . 1 ~ u a e ~ ~ u m n i ~ $ i i u ~ ~ ~ n u i  i i ~ a ~ 1 ~ 7 n u i  ~ ~ a r ~ ~ u a n i 3 I u n i ~ i 3 0 ~  

n i f i i < m ~ o ~ u u a ~ ~ i r $ h ~ ~  ~aamauuua~p in~~n imi~a10dn~ iu~6~ IB ; l~au ina~da  

~ ~ u u ' a a p l u n ~ d n w  ~io6un3'1SC d ~ d m u a : ~ ~ s ~ & d  

Y Y L  rrra~onoui3is (Cotton leafhopper) 

Ammsca bigutkrla biguttula (Ishida) 

Cicadellidae 

Hornoptera 





u~~nia~~n7s5nan'Hdige\ 
d u  ci d ' v L  ~ ? ~ d n ~ u m : i u ~ & ~ o n o u f i ~ o i ~  2 ~ t o u  ~ ~ u d ? ~ n n i u n i ~ ~ e u i a u o ~ ~ ~ ~ ~ u o n o u ~ u  

d ' U L  
k3J M I ? ~ ' ~ ~ I L ~ U ~ ~ I J W U € ~ ~ ' ~  ~ 1 ~ ~ m f a o ~ u ~ ~ d o ~ ~ w ~ ~ 6 1 u ~ n o ~ f l i ~ ~ ~ n n 1 ~ m ~ ~  30 6M 7 R: 5 

lu firru~~dou~wiuo'n~urad~ 2 K ~ / b  i~fi7ni3dumm~a~~eauslm~~d 

- imidacloprid (Provado 70%WG) i h ~ 7  2 n?u/& 20 Emf 
- thiamethoxam (Actara 25%WG) ~ W T I  2 n?~ / i i  20 Emf 
- dinotefuran (Starkle 1 O%WP) &IM 10 n?u/di 20 h'l. 

- acetarniprid (Molan 20%SP)  TI 5 n%l& 20 Gn7 

- buprofezin (Naparn 20%WP) $am 20 n?ul& 20 5 ~ 3  

$O,IG~ LYJ&l~dfll fJ (Cotton thrips) 

%o3nu7~iera;r4' Thrips palmi Kamy 

uonoin~wi~ldi37 u ~ ~ a l u n i u ~ 1 ~ 3 " u o " ~ w u ~ w ~ ~ l ~ v ~ a ~ u ~ n ~  o v ~ a  'lK~~ri ~ w & ~ l v /  (~hrips 
d' d' 

hawaiiensis Morgan) LWI Uld (Fmnkliniella schultzei Tryborn) LM €3 dd (Megalurothrips 

usitatus Bagnall) lwio\V/ (Scirtothrips dorsalis Hood) LwfUld (Microcephalothrips 

abdominalis Crawford 

334 

~ M G ~ J  
Thripidae 

Thysanoptera 



~dii~~nlmmzuar8-adsza"S 
d d 1; anw u i a d ~ r ~ ~ i m  0.25 UU. Gatbuaisl.~ilu~ioslosludou ~in:An~ilu& 

niolu 3-4 Tu 
.idnu n i d o u d d n s s n o i n ~ i i i Z ~ ~ ~ G o s d ~ u ~ ~ ~ Z ~ n G o a  2dai-a nliiuiu n& 

% A  A oin8nduGadou~bli2 2-3 a"pb 0ra0nn~iun6sw~us 6adoua"erdaos Bi%n~osou~4ua~aar 

or~d~uu~ilob9~~~ast$u6u tio~nliaonnfiunfsdaos dsaraonngiu~$soinnfstt~n 2-4 

a"u &2iaua"odaiuotfl~~nGas~4~ ~~ar~ilu$iTs~nml6ii &flsluimbmniiGa~f ~a"u n$soin 

aannnunfsCi~osuii? 1-2 h iugn ((wing pads) qnd~in~osn~isriia$t~iruua.-&dou 

s~"noo,~n~ou~~a~oondim"aiauaasTu~rgn dsniwdi~3uaro.-rioua$iGrr u6 -ia~~fIuiYadou 

o i  6-10 TU aonnnu 4 nfs 

gnkd ni%oinb$i~nibba 12-18 & ~ U J  ~ ~ ~ n n r s l o i o ~ l ? o a n ~ i  l n l l ~ & ~ d m i ~  

iiG~ouuia~~i~5o~uiau~aa~~ao,i&iala ~$smrl~$iGnb~Ga~th 24-36 $abus Bslugn 

~ 5 . ~ 8 n 7  Z1w1~1~~armi~~uZ~bm~d~in~aps"~ps"u~6~m~ilsa n$silini$i6nbbG 2-3 ?vU Oraan 

bil~G2bGaJTf.J 

6 3 l G ~ l j ~  L ~ U L L U R J Y U ~ ~ L ~ ~ O ~ ~ ~ - ~ ~ U ~ N  1-1.15 UU. B'ln 2 ti L ~ U ~ L M ~ E I U Y U U ~ ~  
P OQ 

ai~&~fua"uIuGasd~umni~ 1-7 Tu 

uuamw"lnisilosn"prfii%m 
a' h: 

~ w a d v l o r ~ f i ~ i a i u w i u m r a " u m s ~ ~ i ~ a a ~ ~ ~ u m r a ' u ~ $ s s o n o u ~ s o ~ ~  2 L G ~  L ~ W  
d y a d &  

bWu?$u bwaoonou ninflnissuim3;u~t~s61~~u6osvj~a1~ ois~%aisahuar~nsi~s< Y 

- imidacloprid (Provado 70°/oWG) $~SI 2 n?.U/~.ii 20 h s  
Y 

- thiamethoxam (Actara 25%WG) sm4i 2 n?~/Gi 20 h 3  



- dinotefuran (Starkle 1 O%WP) 

- acetamiprid (Molan 20%SP) 

3. ~ ~ a o a s ~ 7 z ~ a J a ~ l e r  
da,l&J trlwouboie~uafliu (Cotton bollworm) 

trluau~oirfin~ia~~m (Corn eatworm) 

Helicoverpa armigera (Hubner) 

Noctuidae 

Lepidoptera 

niwd 8 ~ueunirauoi3iu 

~ ~ i u d i ~ q u a r ~ n ~ 1 u r n i s ~ ~ ~ 3 1 ~  

n ~ o u a ~ m ~ ~ ~ u w u r ~ 1 s e u i m ~ i ~ 1 a i u ~ ~ ~ ~ i 0 Z ~ " n " ~ i 3 i u l u d r e ~ n ~ l n u l ~ ~ ~ d ~ n ~  

2508 uacrrm6asioniynQ siaui2inimiuuiua:dr"u<afiu~~oi~i~l~~ai~"11Gm wan 
d oinu"u"~aii~naiuihuniusiom~nii~ua~l$iotii~~am~"~a o ~ l i l l i i ~ i l u ~ a ~ d ~ < ~ A ~ w ~ a ~  

ni~Jgn6r~r~fioaa~0aiimZu~00,1J"u nirfla~nifiia'~ar$ia~Z+~~n5"11~ni'11~~~ rdu 

sio~I+msriiuua~Ifif~n'~~iia Ean u~mtriuZu$a~~jrrard~trluit~lu ~ a s i o ~ i l o ~ n i ~ i ~ m w w  

~ ~ u o u ~ u u i ~ ~ i j n l ~ r f i u ? ' ~  3 

yJhaalnwuruar33 J s r R  

Id 8 ~ 8 a o n i ~ l d ~ 0 u d o ~ ~ & q  aiuri?udouuo~Eiq ~ d u  uwludou niulu n8u 

monuaeaiudiRiniuaeiuu I d l i ~ n w w n a u n < i n ~  i f  o~oinuamfi~~iu 24 i a ~  ~ h d i  

fudn~i~damnr  0.4-0.5 un. ldai~lmdq OkiauaarQuuir tdo~do1$3ruiru 36 k 
Y d  ~ u ~ o e ~ a ~ & m i m 8 o u ~ a u d ~ u n a i ~ ~ o ~ ~ d  I ~ a e ~ d ~ u u ~ ~ u ' n i m i m ~ ~ u ~ u c ~ ~ l u  ou~iiau 

d~r$a\ngqn hifhiq 2 - 3 k ~~or8noon~flu&auau 



Sf Uf 'YIPIOPI 

a 
aooli ~ K ~ o i n ~ u a u p S n a a n o i n I i l ~ i  i i < ~ o r i h i ? u ? a  diGau13 

d-iruim i .41 uu. rdaaanoinIi~~ior~nfiur3~~anIiua~~ura~  at Au~~u~IMI-~L~~~ 
Y 8 

rRu~nouiai; 3 4  i u  d~aann-nuni~fi 1 

a'od 2 ~ ~ ~ o i n a o n n ~ i u n ~ ~ r r - i n r r ~ a i i < a u i a d ~ r u i m  3.83 uu. aaiuniu 
a , d d  O 

niorrbuuri lwl i ia ieiou rdu~r~aiuui?nai~di<a .a"nr~u j u u u ~ ~ ~ u n i i n i a r < u  
W d y  W 2'4 

r&Gdi wxminia --~uuuai;d-iruim 2-3 ?u ~ ~ a a n n 3 i u n f ~ d  2 

?'ui 3 di<?ui1 8.4 u a ~ .  i i~~rd6uurilui~imiadur$ua ~ iu~ iud i<? i l r  

.a"nnutt#u juudr3uouri ia~di n i r d i eu r i l u i i r n~s~ i~m~ i i n i a  niuIuiud 2 i u  $3 
Y I 

aonn3iuni~fi 3 

< U d  4 ~g~oinaannaiunt~d 3 di<?ui? 15.4 uu. ~ I K ~ ~ ~ ~ ~ u ~ o ~ ~ I I J U  
w w  d w d  

rBu? dmu ln~~~ in i aw inn iuu iaua~ i i nan '~na~31~  uarurnunhniana~r~uwi~niu 
u  2 

u i ? & u ~ &  nuau1u-i:u~u"du~uai~i~~~~fl~11~6%rfinnaiur~uniuin l u ? u u ~ u a u ~  
Y I 

$?nod 2-3 ?u &mannnun?Jfi 4 

?-od 5 n~~oinaann3iunfJd 4 rrg? ii<?uia 24.9 uu. d i h r d ~ u w i l u i  

L juuJrnda~du'Rburi nkmnsannnurrh 1 i u  aiuf i~uamaiadin iorrd~uur~u 
C1 nni 0 ~uau~u-ieuru"fiu~uin ~nedi~r~nf i~ua: r~u~:ur6f l ina iur~u~iur r r i6"11adi~~uu- i~  

dF Iuiuu"nuauori5?nad 5-7 i u  ~~aann-i iunLd 5 rdar$iKnrrG riauruiKnrrhuau 

u i~dxu in r  35 uu. aa:I%r?ai 14-19 i u  uars~ureue~qnfiuainirnju 16-22 ?u 
d  

mamuaulnnkaannnun~~6 3 (id 4) utduwuiirunndi~Ku aisriluiir5Iiua 

d  0 a G n i a I ~ f i  G~PSUU k f i u n a u  n%~d-i:uim 4.56 uu. u i?~~~:u im 17.75811~. aiuKnnu6 

d=iruinr 10-12 i u  d~pSnoanrilu~r8a 

oi?i."u<~ r~u i j r <ana i~~u  2dii.stIou ui-ad-iruim 18 uu. rdanai~gninn?iu 
WB 4 4  ' uialn' 32-38 uu. ~jr iu3n~nri i"Riniadurrn~ rundi~n"u&~r~unriiniadur$ua rau 

~ ~ n a i ~ ~ n ~ ~ r i i r 8 n 4 u ~ ~ n ~ ~ i n i a ~ b u u i n 1 a n i i ~ a r ~ u ~ ~ a ~ n a : n  r a u ~ n ~ d n i ~  

da ie~nr~nr iau i i r rou i~ in ia r3uwin~ i~~ua i~3nr ra~ i~n~~~aud i isu tnun iuuoud an 
d d  d  ~~k iuou i~ in iadda iu3nwine ian"u3n~~r i i  i i ya~dn(~ r i i r3un i ign inK~  niunnu? 

w  Ad " 
unudi rdair~<arnira~nundnw"~na~~:w"u~~:nun"u~ilu~d~K~ni i r r~aor? i~ l i n r i~mn 

annoingnu6 2-3 ?u Cnn?l.s~iyniu r n u i r n a i ~ ~ 6 ~ ~ t p ! n i i ~  700 vls~daiu naan%?n 
d A ' u  

ua~f l r ;a? i~~r i r l r :m 685-2.062 v l a ~  I % r ? a i - - ~ i ~ l ~ i  4-8 i u  w ~naa--~~ijui)i; 7-1 1 i u  

Gag 15-18 ?u 



~%01%415 

ni?~nlot ni?uiu2 thriw~ni ihilnui2 h2lwn u i p  win ne~iio r iut iu~n2iu 

n:i~~Guwiun' nnsa~u& lGninonbYd3r6u dreuinr 30 aPn muukmuni n t i j i a r a a ~  

&~555&l%lft 

1. Chlaenius bimaculatus (F. Carabidae) 

2. Ophionea indica Thunberg (F. Carabidae) 

3. Ankylopteryx octopunctata (F. Chrysopidae) 

4. Ankylopteryx sp. (F.Chrysopidae) 

5. Chrysopa basalis Walker (F. Chrysopidae) 

6. Chrysopa sp. (F. Chrysopidae) 

7.  Eriborus argenteopilosus Cameron (F. Ichneumon idae) 

8. Geocoris sp. (F. Lygaeidae) 

9. Hierodula bipapilla (F. Mantidae) 

1 0. Cantheconidea furcellata Wolff (F .  Pentatomidae) 

1 1. Harpactor tristicolor Reuter (F. Reduviidae) 

12. Sycanus collaris Fabricius (F. Reduviidae) 

13. Carcelia sp. nr mtilla Rodani (F. Tachinidae) 

14. Phorcida sp. (F. Tachinidae) 

15. Tachina sorbillans Wiedeman (F. Tachinidae) 

16. Trichogramma confusum Viggiani (F. Trichogrammatidae) 

17. Trichogrammatoidae bactrae Nagaraja (F. Trichogrammatidae) 





~ ~ ~ ~ U % Y O J M U O ~ L ~ I : ~ I ( ~ ~ V ~ ~ ~ W ~ L ~ U ~ ~ L # ~ ~ A ~ J G U  vtnan.1~3n~lud 

n?id 3 iquti~umr ~ ? i u u i a k h  1.5 L'IIURL~RS ~nfJu3nho~ucl~ ii?cldn&t9 2 7rn o i  

I n 6 ~ 6 u ~ h  uouilnii~aicRkmiua?ia ~i3uais~ncl~uc~u~&~m~liu~~~~n'11~~1u;irn huilnd 

n&i%ou si?~iiuQai~ld~llunw fie 10 - 80 ~ ( O J  Idudaedotn~huhrnn'iu~nfcldni 
8aBuuuit ~~~(~ IJ IMJ~ iihiauaa nauuuu 'h8nniulu 3 - 4 iu  rrund8nfnomIi 

h d q  ar~~nr~umiufia'lu ~ a : n 1 e ~ ~ m u ~ ~ ' L ~ r r " T ~ h ~ 6 ~ ~ ~ o ~ u ~ ~ d o u  Gqrruoudhi? 41 
iYadnnquii?uuuuiauw ~in:~rrnn'niinia~i r r u o u o : ~ ~ u ~ ~ i t ~ ~ i ~ ~ ~ ~ i a I w ~ ~ ' ~ u ~ ~ A  2 - 
3 ua~w~u~~~uo~rnu~ud~$iu~unx$~~ilu<nu6 rruo J n ~ u d e i ? d r r u i  2 

8 
~mr6i~uw.r d~nih~~uar i i~c l~6 im7ur~ id i~a"a~~uu"u M U O U R O ~ F I ~ U  5 RTJ TZB:WU~U 15 

Ycld " - 21 A < ~ U R U ~ I R ~ R ~ ~ U  17udn3h~~/iOefluk7a(uodzo~ 7 3:u:6nuG 5 - 7 5% $4 
d Y 1  r~wnaouuo~n81diudow~l~~~uf uanifiuuluAtrdalrIufiado~d 



a A d  ~ ~ u a s R ' n ~ m ~ u n m n u d ~ r ~ ~ % n i w i a u n a ~ 1 ~ u d . r r ~ i n ~ " ~ o s ~ u o u ~ ~ i r i i 6 u  

$i?lwm i iMslua~m~sd3rLnn~a~i  (predator) U R L & L ~ U U  (parasite) 

1. bbuasM19M~u Proreus simulans Stallen (F. Chelisochidae : Order 

Dermaptera) 

2.bbuas%lsgnla Mallada basalis Walker (F.Chrysopidae : Order Neuroptera) 

3.bb~~~9%19 Chrysopa basalis Walker (F.Chrysopidae : Order Neuroptera) 

4. bbuss~nLr~s%uas6 Anthicidae $u$u Coleoptera ii$n33616rn$iuum noucm 

Tiun~u~~uos~wau~~irdi6uGialwm3. 

5.  bbmub~uu!i as6 Trichogrammatidae 3 %fim !6bLfi 

- Trichogramma chilotreae Nagaraja of Nakargatti 

- Trichogramna chilonis Is hii 

- Trichogramma australicum Girault 

6. LLuJuu Cyclosa sp. EI$u?sR' Argiopidaeusr Hippasa pisaurina o$uas6 

Lycosidae 

nam~n~6usni~d~nniumriduu~dsd~nGialwm adisbrimulu~~~dsdtn 9. 

nwy? mry~'susrun~aass6 ri?uuindi~ilu6~sd~n~iumta"umiu~~sQia~wm &&unwr3n1 

na~sskum.sao~~dasodisa~i ~auo ~ i n w u n ~ ~ ~ t u ~ m ~ ~ a t ~ ~ ~ i l u 6 o s ~ u m ~ ~ i ~ l % ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~  

~ ~ u c ~ i ~ u n i s L l  o s n " o d ~ i ~ m ~ u o u ~ G m ~ ~ u $ i a f i w  m ~ i u  
Y 

- fipronil (Ascend 5% SC) Gm31 20 Gassm31Gl 20 



- chlorfluazuron (Atabron 5% EC) &In 25 fi8~ftn31I.ii 20 3913 

- R ~ ~ ~ " ~ ~ L ~ I R I U ~ N ~ ~ ~ I U L ~ U ~ ' U V D ~  azadirachtin 'lM"l4' 50 - 100 h u d ~  

Riudau(ppm) 
- ~ ~ a u u d ~ u  Bacillus thuwensis o'nn 80 - 100 n%Jl$l 20 An3 

. uonoin6rn.r~uur~11uni~ilo~n"w~1ok~uou~oirau of l iurnui~n 'L~ i la~  
nlirfi1$61~~~~~oir~iduY'ia~wn~6 

i uonainuua~~niuneiunndl?ui~~g? k w u ~ ~ u a t i n ~ a i s a i r n  idw ~ ~ a ~ a ~ d o u  
d' no J (Hypwneces squamosus (Fabricius)) $la111\u~B:aannlwm U R ~ ~ W R  UU& 

(Phenacoccus solenopsis) 

Y nmd 12 uar 13 iwluufltalu Phenacoccus solenopsis Tinslay 

ua:A'n%wn73iia70 



d nlrrn 14 LLuaddounod Hypomeces sguamosus (Fabricius) 

1. o i n i s ~ s ~ ~ d ~ ~ ~ o l  (Nonparasitic Problem) 



1 .a oinisb~m~minaisn"i~ma'%d% (Phytotoxicity) oiob~a~u16oinni-s 

~ w i v  a ~ ~ u u m ~ v i u a l ~ ~ i t a a " ~ i . n ~ u i a ~ u  nis iurnsf i i ta iaiad 

i ~ a - s i ~ ~ ~ i i u I ~ ~  n i n n i s v i u n i s f i i ~ i n i ~ i ~ d I r i u u ~ ~ i I u m u a ~ j ~  
wiuw~iuotdou~~oeioai-sfii4aa".nd.nd-st~nwna"sa".nd.nson 
(Postemergence) biu 2,4-D, MCPA, picloram, dicamba, bromoxynil, 

A 
bentazon, glyphosate bbatparaquat &n?u 2,4-D bbat dicamba ! t .L¶bhb 

aisfii4ni.n~an~uCu~sni-s~o?y~5u~avosd.n (Growth regurator) a i r  

~ ~ I ' L $ w ~ ~ w ~ F ~ R @ ~ R J  25 - 80 % ~ U ~ U ~ ? ~ ~ ~ L ~ Z ~ I S L ~ ? ~ L ~ U ~ R V O J  

wiuar iu aini-spnfliaiuot3;uu-ss6i~iiaiaswiuat~uGaaiaon 

oini'sorfliln"b ~ iu~~ar i~~u~ason$so in IC?ua i -s f i i t a%da  

~~-s tu im 24 - 48 i?abus wiuatiuot~~aasoini-s6Iu~ou~~at"l1t~nni-s 

b'il?tLJb5~l9l UIJ~DIORI~~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ L L S J ~ I U ~ ~ ~ U O I ~ L ~ ? ~ L ~ E ~ ~ ~  

b ~ ~ d n ~ ~ l ~ ~ ~ ~ 1 ~ f i l ~ ~ ~ ~ d ~ ~ n ~ ~ 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ ~ 1 b ~ ~ ~ ~  

oin1.roeiisdu6oio~u~Coin~mosai~fii~aa"ad"11 Ybg~~ri inaiuoiu 

nanIuiiiuGuaCu oiuaan;diisijndn~ fiaGn~uliaIriGiu uonoind 

n i s ~ i i ~ ~ m a s a i s f i i 4 ~ d d u n ~ u a i ~ d ~ t  bnw Cufsnis~smnrinma 

B L ~ ] ~ U  (Amino acid synthesis inhibitor group) mi[un~u~?$bbfi 

chlorsulfuron, metsulfuron, prosulfuron, imazethapyr, chlorimuron LLar 
2' 

thifensulfuron m-s~un~uuhu~n~-stut~aai~~wn6is~u5u~Cuiu bnu 
A -  2 ~awizluluu~fird~uidi p~ as ~ ~ a r f i u i m ~ i u i a  oini-swbnavu 

I 6 ~ r i  lubnias bi?u~ui%bniori?r nnIribo5y 6u~~n.r:un.r~ uatuia 

iauoio8uCuaiu (Anonymous, 2008 b) 

4 4  
2. o i n i s b ~ n u d o a i a ~ q  (parasitic Problem) 

2.1 IsRsinabarI~uaGi (Root and Stalk Diseases) Iueiisd-s~~n~Bmu 

siu~~uanir~-snnnuarlnu~pi,16~naiu~$oairn~ ~ i u  

- b~oslluafp Pythiurn bbat Rhizoctonia ~n'atbiia<¶J LUBR LLRE$'~J~ISJB~~V as 

buda b$o-sibndi$b~tb seedborne LLat soilborne otfl iI~~udw~Jiriouson bbatCu 

douoiootaiulu~as i - 2 i?daiina"sson ~ u ~ i ~ a z ~ u o r ~ ~ a a s 0 i n i ~ 6 ~ u n ~ i  

damping-off - ot~iiaoinis~rii6u~~am~nu~uIn~fia~u ~BL~~RDI~ISL~IU?L?IW 

-sin flilGCufs"n5u 



A' X - ~aanlun?a Plasmopara ~ ? h n o n  dmnn soilborne ~iiu~$omln?l3nnzi n i ~  
d' 

(Downy mildew) ~n~n~~odnn ludas2  - 3 ~dni$~~3n~&son o:i i~$~Rnoini~ 

Inu ~uoinlua:~dduu~3u~~~ua i u u  ~w"aslnu~awirnPa~am~Cuna1~1~1 i i l d u  

rnZosGn ~~a:Gu~~n-r:~~nrn 

Y 
- ~aunlu~qa vertici~~ium m~aqT3n verticillium win aini3o:~finGu~$uadasuon 

2'4 
nun ~fin<u~kw"s&L~u?n;ob~un!u o:u~nsuundluii?udis~~4a~~u~s~u Lumua 

~:niis~ciuZudu~nga~ oiniuLdiuuL~uiidnia Iu i?n~~Gas iignZiiniuiiGu 
wdy , 

lnu~awirdadnawunu d~n~uu~sfino:niudasoonnon (Anonymous, 

2008 b) 

2.2 T ~ R Y I I ~ ~ J  (Foliar Diseases) ~ ~ i l ~ d 3 : ~ ~ ~ i 3 1 u ~ 1 ~ b i ~ ~ n " u b 3 ~ ~ 1 f i ~  
a 

ui~amluuosniun:a"ugr\aiu~~ohxi~nq ~ d u  

Y 
- ~aonlun?a Alternaria m~a?bnlu?n aa:oini~~diu~soiunon fin~finludasd 

A' - L ~ O T I  ~clerotinia s c l e f ~ t b ~ m  ~il uL&I31i w u LLW inai uw"aT3n m bn9~3n31~ia 

(White mold) niunca"uo:~LRnsoini~~~~skub~ua ~ n u f i o h h ~ d i  ka:ni3~%ii 

uosoiunnn lsn6o:iilvl"~fin~~~a~~iniaui~amTnsbGu ii'bsiiuon~dua 1uA~~'ias 
Y A ~~a:t.~$sniu ui~am~~wao:~~~Kuluhiauos~ao31 ~ I I S L L W % ~ S : O I U ~ G ~ I ~ ~ ~ L L ~ : ~ I  

l ~ a l g  (Anonymous, 2008 b) 



5.2 nisilasrYu~snlu?a ~ Y a l u l ~ l i  nqn~ulariaudanhums captan Ka3i 2 

n?~lL~i?i@~ 1 filan?~ M " s l . a ' ~ i 3  mancoceb t k 3 i  48 n?ul$i 20 i n ~ ~ i a w u  

ainis$s l~nlu~aCn~:uinuinlus l~~u 

I. nisSmnisiaGan'a~d;nniumeiHaaerio~iaGa~on (Prepiant uae 

Preemergence) 



i .2 n s ~ w u T a C i a ~ u s a n r i a u d ~ n  lumi~o~uPsniuu:J-1'b~9"b.a"m~R1~~a""11 
A B 

$iwds:rnn!ribionflia7u (Non-selective herbicide) !6bbi paraquat lIsa0nt)Wli 
A 

LHkrritnQu~?a glyphosate -%~aant)n$R~u (Anonynous, 2008 b) 

i .3 nsril.a"ia~k$i~ojlrisanaiui~nl.a"ai~Ri~~ia~awioud~n~~o~9~s 

~uan~u ln$s~ i l ud~ :~nna i~~u  biu alachlor ~9:a metholachlor &I31 600 
0, - 0 ,  

iia8ln=i/!i /liu~~snusn~u8mriou~~uAno:san (aniuu--rauCi.dli. 2548) 

w e 4 4  

2.2 ni~~~aisii iKmTw4w~nsawwwsan (Postemergence) r:Gas'hkaiu 

3:~~3:a"9 ~ ~ a : % . a " a ~ s ~ a w ~ : d ~ ~ w : i ~ ~ u w ~ ~ ~ : i u  ~ ~ o s r i n f l ~ i u ~ i u i i a i ~ ~ i ~ ~ ~ w $ i w  
A d P  2 

f i iWf iRf iw (Phytotoxicity) nii~uniun:iw biu atrazine -%tuwyuuss wanoinw 

ni3%3 glyphosate i ~ ~ ~ l $ s ~ ~ ~ ~ : ~ ~ ~ a n b b ~ a r : f l i ~ p s " u a ~ ~ d u a ~ a : a : ~ n n ~ ~ ~ ~ ~  
d d P  

bh~6n ~awai3a9dnbnmfiw<uniun:% IGbbri 2,4-0, dicamba bba: beyond biluGu 

(Anonymous, 2008 b) 

3. ni3l.a"biusnj (Mechanical Frightening) ~u~i i~d3:m~~n13~w~u~sbia&sb~us 

!iun 

4. nis'l..a"~~wn:Gou ~ i u  ~nw~m~dK~ninaw~3l.a"~~ejws~"u6nGa~a ( ~ ~ e j u  CD- 

Rom) $~+ii~nuga bn?urjlilu3:u:~uudasniua:a"u ~ds~~~~mn:vinu!bun 



5. %ni~l$rna~n; % ~ ~ i d d ~ : ~ ~ ~ ~ n i ~ ~ $ b ~ d ~ ~ ~ 0 ~ ~ 3 d 3 ~ n 0 ~ 9 1 0 d  4- 

aminopyridine (Anonymous, 2008) 

nistn"utffu3 siqnis~fiu~~ua8un"uEn~m:dsz4iw"uf i~a:aniwoinin wif 
ad a- 

r i r u d ~ r i  i i s i  ! ~ 6 u r i a ~ d z c u i m  95 - 110 i u  (nniuu?ouihlLi. 2545)niumz?uWi(f;n 

WRU ~:~~u~iuaI~~dusniumziuiusiqI~ 95-1 20 i u  ~Edn iumz jW3and3z~ im 90 TuIu 

~ ~ a z o i u m a n o : ~ u r d ~ u u ~ b ~ ~ a d ~ ~ u ~ $ i m i a  n ~ u 3 a d ~ a n d ~ l M ~ a d  LL I (RJ~ IL~JU~ZUL~~L~~  
nltsilua?3inui(3rs: R9) (Schneiter and Miller. 1981) n&oln~u~ubba:~lumanozb~$d 

~ ~ a : ~ d ~ u u ~ B u ~ $ i m i a  ~us%Goiuman~~a:~~~imr~$~iuslEJ~nd~r~l~im 1 - 2 Zdmii ~ i h o i n  

n i ~ r 6 u ~ 6 u a ~ m z o i ~ m a n ~ ~ ~ ~ Z u s ~ ~ ~ a G i l d a m n a i ~ < u o : i - ~ l G ~ u i m ~ u  ~ t h r n " u ~ 6 u a m i n  

LL~~%$LL$J 1-2 r~mmriou ~r5aQsuam (anisJ"u5$uG"11'1,<, 2545) 

d W d  n i - i ~ a m n i ~ 1 m ~ T ~  oiumusn~rr~~m~r5aaiui~n~firn$asuamlmul.a"bn~osuamQ1"a 

~~susd~;at-?a~i~d ~n$a~+iiiadid L ~ $ ~ s ~ ~ ~ " u ' ~ ~ ~ ~ Q ~ ~ ~ I u L ~ ~ ~ o ~ L ~ $ ~ J I G L M u I : R u  n a ~ i i  

n a i u a : a i m s ~ i m l ~  amnaiu~ulmuni~G~lddsummlG~~~anaiuDud~:81im 10 - 12 % 
2 ~rrr:na~u33~nzc~nutfiula"bu~~ai~d~a~n"u~~mm h d u  ua:~ruaaPinzlG uusn~inuniulu 

~ ~ a i ~ n a ~ i i n a i u ~ : a i m I ~ ~ ~ ~ u b m ~ ~ a w i : ~ i n ~ ~ ~ i m ~ r i i ~ ~ a i ~ ~ ~ a ~ ~ ~ u ~ u  d e i o ~ i l u u ~ ~ t i c  
d A d  

azauvosb-sn aLuas (anisJ"u^aquA~lf, 2545) ~un~mn~ni~bf iub~~mbf iunj i  6 ~~usuna3am 

n ~ i u & r i o u L f i u ~ $ ~ a u n i i  8 YO h~iu~u8n~iuwicf6wZim$i~u dauaiu~ufd! i l$  

hniuw8m~iuitna~1Gnai~~u~usanii  10 YO (Anonyoous, 2008 b) 



nsuqanlns. 2551. f iuinrLbar~ari lr i1 b $ i i h $ I " i  bn13a3n33ug 2549 - 2550. 

( ~ r u u 0 ~ ~ 1 ~ 6 ) .  http://www.oae.go.th/statistic/import/QVlmp.xls. (1 11051255 1 ) 

d w - w  w X  nu& Biuau'mn u i a n u  %!a: yn~san Cune~oj uaauu TJNJ auLiln y a ~ i i o ~  

ua:iiuio f i i i .  2551. n i~~nwi , l r~a :s~us~u~"uf~ iun:Tuf iu~u~n~~onis  

d?ud7d%k$. ( 3 t ~ u ~ i l h 6 ) .  http : I I ~ ~ ~ . g e 0 ~ i t i e ~ . ~ 0 m / u b f c r c / l 4 . d o c .  

(1 21061255 1) 

p i g  niwbric. 2550. niune% : n?iwnoiubdd* iod~d~u~~~ i~dbbdndu~onou$~  

sin. a.~nwnsnssuaiR. 10 :2i-24. 



f i3~1u.  2551n. ninbuimwiumziu (Sunflower seed meal). (szuusau!a6) 

http://www.dId.go.th/nutrition/exhibision/feed~stuff/sunflower~seed~meaI. htm 

(221061255 1 ) 

icsuiu. 2551 u. nni4inrilu~u$nw"ufdsr413 2551. (sruus sula6).  

http://www.pacific.co.th/pricelist. htm. (1 2/05/2551 ) 

mluiri&fia!i. 2545. n i u n t i u .  wadiui<ufia!i 2545. ~onmsii ialnis 

nniuiri<uGdi nsuimninnwns.  n7Jrnw.l nrii 36 - 38. 



'€06 - LO6 : CZ '!3S do13 

'sa6els ~~MOJFJ JaMoUunS 40 uo!ld!~3saa '~86~ -Jall!m '4.r pue -vv 'Jayauq~s 




