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' " 

~1 bU'Llfl1'ie.J~\il b:W~ (jl~'Ll~nqi'1J-:i1vl'\il1:wtJ~mru~ ~e:i.:ifll'i ~-:i,!uLJ~~vi ru'1J'1Jfl'i 'ii1n\jl ~-:i:tlrn1:wtl'i::?1-:ir'i 
~1:wil€ln1.J~bzjCJ1'1J1qJ'iJ1n:wvt11'Vlt.J1Gi' CJ bb:il1~ b ~mbntl qivt1vi'-:in~111\jl mb i.J-:im'lv11 '11'Uei€l fib lJ'W 2 'J:::CJ:::f1€l 

'a::t.1:::~mrn:::'i::t.J::CJ11b~B1 Vibn(jle.J61;;11b ~'ili.'f-:Ji.'f (jl zj-:i:ihb 'U1V11-:im'abbm '1JuruV11f1t1 n1'JA'\jl b~Bn bb61:::tl1boif1~1CJ 
' ~ 'I v v t 

v fi'v cici v v QJ tr G cu 4'ci o Q.J I 

'lfl'Llnflru'tf '1'VlaJ 0111aJV1611 n'\1!611 tl'VI l'l~'Ll n m'.i:w 'ill nuum1 'il6'1e:J1.J ?11 tl'lilj'Lln bb61:: fl rum~ bl.I 61 \jl~'Ll n'Vl6'1101 rub '1J'U 
'I v q q 'I q v 

8m1 n1'i.:1€l n f11'ib'il1qi b~'U 1111 m'i'Vl'LlV11'Ll ~€l bfl bb'1::Vl'UV11u~€l"1.fl1~ bb 1\91~ €l:IJ u e:i n'il 1 fli1'il-:i:ihbe.J'Llfl1'i 

VJ~ ?1€lu?11ti~u~nqi'll-:i 1uwlii'LJViei-:itJl)u~m'.i1~ t11<iiLVJriu0115fl1'J ~1'Llfl1'.i'\J'imJ~-:i~u~Vi'1f L ~ e:ifo 'J:: t1::b 1'11 

fll'JA(jlb~€lfl?l1t.J~'U6~ b~'Ll cllV!fob U'UbL 'U1Vl1'1fl1'JA\jl L~e.Jfl?l1CJ~'U6bb61:: 1 'LlV11'1A'lJ'Ll1'LlcJ'llJ fll'JU61fl'Vl(jl?l€JLJ 
'I 'I 'U 'U 

1u1:: vi'LJ bb tl61-:itl61 fib~ m ~m::~LJ m'illil'l~'U h r1 \j1 b~ ti fl"11 t.J~'W5n ru'tl.:i~ b~'W 'W €l fl'il1 fl'd'il.:i:tl bb 'U1Vl 1.:1 f11 'J~ WJ'W1 
~ ' ~ 

1fifl15L'lilj1::'\JG1nnru'1J'11 mv1'\J5mru1J1f1ffl1 200 fifan5l..J/l 5 
'lJ ~ 

b 'Ucil'W '1J eN'11'W '\J fo'\J 'a '1~'U fii!u 'ii::: b i1u 1~ l1 ~'W CT n ru'1J 'l~ iJGi' fl~ill:::lil 'l '1Iii1:!.J A1 l:IJ ~ tl 'l fl1 'l'1J €l'11.J1~'VI 
'I 'I 'I v 

bb61:: bfl~m~ B11 b uw'J 'il~ CJ~ l'i1 A'ru'lJei.:i fl l'ie.J~ 111 n ru'll.:i b ~e:i fl 1'iri' 1V1~€l€11ii "11V1m'i:w~ ~B.:i 1off11iifl~1.Jtl~m rumn 

rirum'lilj;;it"! bb'1~'.i1ri1t1n b ~ei'1'11,,nl'~rn'\J5::;;i1'1r'i'1J,,€l'1 n11tl1 l '\J1 oif '1J€l '1~~,;vi~€lm5e.i~\iltl1~~'11m:w~\9l bbG'l:: 
' 'IJ '\J 'I 

\il lil fl~ V!l.J 1ti~n1V!'W(jl b Vf ?11 t!~'Ll~n ty'1J1~tl'llJ?ll'ib\il111'll1~ l(jl 'a bbA'Ll'Ll liJ'U e:JG'l (T etrahydrocannabinol, 

THC) 1m:w~\j1~1fl11 1 LtJdL~ul'i ~.:i1utJ'J::bvil'llVlt1nru'1J-:1~1u1V1rubllu~u5~uu1u LbG'l::~u5~1~b~u1t1 v v 'I 'I 



2 

nT'iUTv1\.i6~iJ e.i ~'if :w 11-if ~ e.i:wiJ'1J e.i'il 1 n (91 ~ l'Wt:-1 G'lt:-1 ~191 bbG'l::::rHU.fll'l"I vl\lif 'Wnwt.Jfotl'l\l~'UCT~\I b llmb 'UdVll\IVld..:i 
, 'IJ 'I 'I 'I 

l 'Ufl1 'lf1(9]'1f ei'il1 fl(?] b VI~ 1d ~:Hlm1tlfo1..h \l~'UCT€l1 "il"il:::: Lum ~CJ\I fl11A(9] L~ e:J n~u6~ L Vlm::::i?l:w LL~rn1:w ~ Ll9i'U'ZJ eM 
' ' ' 

~ n~ru::::"iJ :::::iJ b Yi CJ\I b vi 1~ ~u5Su:i11'1' f1tJ.fl1'1"1 Vi~e:Jf11 'li?l~1\lf1 f1 t:.Ji?l:W b ~e.J 1 m~il n~ru::::~ ~ n119il e.J Lb~ ~'UB b oU'U 
' 'U ' 

t:.J'1t:.J~l'l?f\I ~l'WVll'U~e.J hri LL'1::::bb:W'1\I 'Vl~ci:iJri11:wviuvi1'U~el?f.fll'l"lbb 1(9]~el:W'ZJel'ltl1::::bVJ?fb VlCJ bbf!::::m11 ~:iJ?111 
'U 

THC ~1 L(9]tJfl1'l'llib'111nry 01M?11CJ~'Uq~mm1blt:-11ill'lL:W~(9J'iJ1mumn :iJu~mrui?\11 THC ~1 LLG'l:::::iJiln~ru:::: 
viuvi 1u~e.i n 111..J '1n1'W?f.fl1'1"1-re.iu~'U'ZJel\IU1:::: L viP11viCJ11'1 tY'W ~'U6~m"il1n~1\lu1:::: b viPl~iJ?fm'l"I bl 1(9]ii' e.i:w~ 

'U ' 

bbl'ln~1.:i"iJ1nu1::::bviP11 VJCJ 1~11'll::::blJ'U?f.fll'l"le.J1fl1P1 i?l.fll'l"l'ZJeJ\l«'U~ m'llG'i\lt:.J'1b Vi~m'.fru::::~1.:i I iJm1e1'ULLu1 

L(9] mu'l"l1::::~n~ru::::t:.Jf1t:.Jiill'l LLf1 ::::?111::::~11'1~~ ei~1 uG'i1'U~1\I 1 oZJeN~'UbLf1:::: b:W~ (91 iii.:im1iJmVJ(9]?f e.J1..Jlbm~ 
A' (91 L~ e.J n~u 6~ b Vim ::::?f:w Lbf1:::: m 'lt:.J ?f :w~ u6 b ~ ei ?1~1.:i f1 n t:.J ?f:w 1(9] CJ m1~ u ~~viiJ~u 5~iJ ~ n~ru:::: ~ "il ::::'1l1 ~rn (;) 

'I q 'll 'I 

th1~t.J m1l!-J~\91 Lb6l::::n11~(9]m1~'W ., 1:iJ~e.i.:i61-:iviuL V):w~'W bb~ b~€1.:i"il1nn11~\ilJ'Wl~u5v:l'lJ1'1ib 1m'Wlu m"il"il:::: H 
I ' ' 

~'U5~'ti"il1nm1r1(9]L~ ein hHdei\l~\1 ATU ~1 tJ num1~\illm?f1CJ~u5 LLf1::::V1il..:i"iJ1n 1~?f1tJ~'U5~ ~VlL~eJnVl~e:i 
'I 'U 'I 'I 

~'UTiflf1l!-l?f:W bbii'11 ~v11m1flmn~-:i15nTrn ~l'l L:w~ (9]~'UTIL ~b ~ CJ-!l'l"le:J~e.irn1:w~ e.i-:im1oZJ€1-!I bf1'Bl'l1fl'l bbfl:::: 
'" ' 

G'i-:ib?f~:w 1~bn~l'l1mu'1m~€1G'i-:i1m1-:i-:i1u~e.i 1 tJ 
" 

f1'lelU f111~1:wi'.l e.J~ 1 b U'U f11 'll ~CJ 'l::::Vll 1-!l:WVI llVl CJ 1il mL~1{) bbf1 ::::u~~Vl ru 'ti'ti n 'l 'il 1 n (;) ~-:iiJ 

i'\9lblu1::::i?l\lrlL ~e.ifi'ri b~ein?11 CJ~u5nru'lJ..:i~Ll9iu viuvi1'U L 'll°ILL'1::::6'!m'l"ILL1(9]ii' ei:w LL'1::::L ~e.J~\ilJm Lviri 1 u fa~ m1 
' ' v 

t:.Ji;'\\91L:Wa(9]~'U5nru'll..:i1 ~i1t:.Jf1t:.Ji;'\1911..J1::::mru 200 nn./l ~ zj'leJ\IAf111:w~L V1~1d~1 L llw.~1V1fom1t:.J~l'l b:W~(9]~u5 
'I v '1 'I 

nty'lJ\I bbf1::::ne.i 1 ~bn(9]1..J1:::: LtJ'lJ'Ub(9] CJl911-:i~1vtfo bn't'.ffl1m~u~ n ~u~u~.:i1'U1'11'U m1\9l11"il?fel'Uflrum 'l"I b:w~ri 

~'U5 (ll f1 ei(9]"iJ'U~LM tJ1oLJ'ei'l nu m1t:.J~(ll nru'lJ\IVl nm riG'i1t! zj\I L ll'Um1~\I L?f~:w m1t:.J~(ll L:w~ (9]~t!5nru'll\le:i ~1\liJ 
'I 'U v 'I 'I v 

'IJ 1::::~'V15.fl1'1"1:W1 f)~ ~ \j)'IJ eJ\IU'l:::: b 'V11'11'VltJ~el1 u #11 CJ b 'Vl~d ~\I b U'Ll~:W1'ZJel\l lf11\I f) l'll ~ tJ bbf1::::~\ilJ'Ll1 b ~el b ~:w 
ia1 n t.Jm'l"I n11l!-l~ fl b:W~(9]~u5LLf1::::r1(;)6~€1 n~u6nru'lJ'l~ ?11m1ti 1 Viv.i f1v.i~ "1 ?t'-11 uuw b viP11 VJ CJ 

'I 'I v 'll 



' ' 
ihui/i 1 onmt'l'!.JB 1fl':i.:Jn1'a-1:5'mim.1i/i 1 

1. ~ei 1A1.:in1'aim.1vi 1 rn'l'lN'l'llm?f1t1'lN'u.Snru'1l..:i~LV1m:::mJ~eirn·H '\f\11:::'\JG'tn h.1th:::l'v11'11 vm 
, v 'U 

d QJqQ;' 111 QQ.I' 

2. '!leJ'UffJ~EJ/f:.J'n:IJT'ilEJ 
'U 

2.1 en'il1'l'tl vi'l'. -r'lJu '\f\IVl51 
' 

~.,,,1..:i1u: ?t1'1J11'1JT~'1J1 ~ mf11'l'V1'1Jl'11?t\ilfoG'l:::L Vlfl 1u fa~ 
riru:::r.J~\ilfl'l''l':i.m1'l'bm-t\il'l' :wvi1iV1cn~t:m:wH 

rn'(J~ 63 V!:i.l 4 t11 . V!'Uei..:im'l' ei. ~'UVl'l'lt.1 'ii. b~t.1'l1V!:i.l 50290 
'U 

1 Vl'l~'V'lVl: 087-8644868 

E-mail: ratchanee _pt@mju.ac.th 

2.2 en'ill'ltl vi'l. iJVJm 1'11J1L~'U 
~.,,,1\l1u: n~m Vlfl 1u fa~rn'i"Ln·1~w1'l 

' 
riru:::1V1cnl'11'1t111LLG'l:::~G'l'l.J:::1'11?f\il{ :wV111VJt11Gi't1'U'lYn 1Vlt.J1b'(J\il'1l'UVJ'U1 

'U ' 

bG'l'(J~ 57 V!:i.l 1 \il. hm €1. vh1Vl:i.l 'ii . ~'UVJ'Ll1 22170 
'U ' 

LVl'l'~'\f\I~: 094-6914535 

E-mail: pattama@buu.ac.th 

3. 1i;iatJ"a-::a.:i~'l.lei.:im':i1:5'v 
' 

3 

3.1 b ~ei~n~1bbG'l:::Fi'vi L~EJn?f1tJ'lN'ufinru'li..:i~ilrn1L'il~ru L~'U L\il~ LLG'l :::iJLJ~mru?f11Llll\il111~ hmLflu 
' " " 

'U1D'UeJG'l (Tetrahydrocannabinol, THC) 1 m:w~vi~1~tl~n l 'U~'U~'l'1'LI (.rnt.1l~?f.fl1'\f\I bb11'1~eJ:l.J'(JEJ'ltl'J:::b VII"! 

LVIC.1) 

3.2 b ~eJ'lN'~u1?11 t1'lN'u'661nr.J?f:wnru'1J\l~:Urn1L'il~ru L~'U Lill~ bLG'l :::iltJ~mru?f 1'l'L\il\il'l'11eJ'11'1'lLLriuu11J 
~~ v v 

'UeJG'l (Tetrahydrocannabinol, THC) b'Ub:1.J~!'1~1~tl~n1u~'U~'Jl'U (mt.J 11ii'?fmmnl"l~eJ:l.J'(JeJ'ltl'J:::bVJl"lbVl!'.1) 
3.3 b ~eJ~ f1B1 fl1'ir.J~\il b:l.J~ l"l'lN''U~b'~ mhV!iJ 1 tJ b ~ bbfl bflB\il'l'fl'l' 



4 

4. 15~1biJ'Um-:i1~t1 
4.1 6!m'Ui!i~1b'i'.J'Um':i1'1t1 

?lm'W~v11b U'Wfll'l'l~mb '\.Jr;i-:i'Vli?lG'leN f!ru~~~\ilfl':i'l':Wfll'l'bfl~\il'l' bbDG'l'Vli?lmN flru~flru~11"11m1:w bbG'l~ 
~I'! ?11V1 m 'l' :!Jbfl'loJ-m vh fa e) 1 biHJ Yr~' 11 l.l VI 11'VI m ~tlbbJJl ~ bb'1 ~Vf ei\l'\.J ~ti~ m 'J b vn ~ dh1 ,ad m~ ei 

Vf eN'\.J.i)'u~ rn':i'V11-:i b'Vlfl 1'W1a~~hm'Vi flru~flru~1'Vlm1"!1?f\ilfar;i~P\a'\.J~l'11?f \il{ :W'\111l'Vlt.J1~t.J\j':i'l'i1 l'Vlt.J1 b'll\il 

~'W'Vl1J~ 
' 

4.2 a1£Jviu5 . 
b:W~i?l~'WBfo':ieJ-:J'1leJ\l?lt11tJ'Wl~mbr;i~~IJ).J'W1~'W~?l-:i ~1'W1'W 4 ?l1t.J~'WB b:W~i?l~'WBnru'IJ\I (certified 

'I 'U 'I , <U 

seed) 'il1nrmu1b.if1'i11n~1-:i'\.J1~b'Vl1'11Ji'bbrlb:W~i?l~'WBnn 1 '1J-:i'il1flt.J'W1'W '\.J'i'~b'Vll'l~'W ~1'W1'W 9 ~'W5 bb61~b:W~i?l 
'-' 'I oa:: 'l.J 'I 

Q.I $' Q.J ~ v 
'l'i'Woflru'1J-:i'Vi'W1J 1'W 

' v 

4.3 15~1biJt1m-:i1<5't1 

4.3.1 m1An'l!J1bb~:::~l?lbaeim11t1~'U5nru'll.:i~ilmwil~rub~u1G1iJi bb~:::il~:1J1ni THC b'Ub:1J~l?l~1 . ~ ~ 

1) nT'a'VlliHlel'Ub'UU.U~'I 

u1 6l.l~i?l nru'1J-:i'\.J'1flL'W?fil1'V'Jbb'l.Ja-:i bb'1~Ai?lL~ein~LJ5til1t.J16ri'1?1L~eim1l.l (mass selection) b\ilt.Jfll':i 
v 'IJ ' 

Alil~wfhj~ ~u5~Lll'W 1 'Jfl Vl~eiil~n~ru~ 1:iil'l'J-:Jm:wfl11:w~e:i-:im'J~\I LbG1~Ln'Ub:W~i?l'il1fl~U~~VI~ eiil!Kfl~ru~ 
~Ill €)\I fl,1'l''l'1:W n~ 'il1mTuv'i 1fl11'\.J ~ n 66!;1 ~A\il b~ tlfl'\llG'l 1tJ1 'J tJ1J 'iltl m~vi'-:i~ fl~ru~~ ril tl\I fl 11il fl11:W?ftl 1 L?f:W eJ 

1Vf 6nrn:w~1?1'il1nril'W~rilei-:irn111:wnmbr;i~eieimllu~'Wtl1 '\ll:J H'b 1mAi?lL~eifl'\.J1~mru 3 tJ (?fmi.Ju1~mbr;i~ , ,, ' 
~IJ),JtJ1~'WVi'1\I , '11.:'l'V'J) 

'IJ 

m'JiJt1VifloLJeJl.l'1 li''WVin1u '\.J '1 n 1wrnn 1ueieinlileifl bba~l'ubn'Ub~cn v\'1m'J1.Tu~1mulli''Wbnub~t.J1 
'IJ 'IJ 

L 'WLb '\.J61-:i~ ei tJ 11il tJ 1:J11:w l'i''W~ ei~ bbm'l'eJ'U'W ei fl 'il1 mTmJi?l bbG'l ~fl eiLJril'W~'Wm Iii' i?l bbt.J fl ril'Wbb6l ~ir1 eiei n'ill fl n'W 
'IJ , 

'il1fl,f 'Wu11 '\.J~1-:i v'i111116nu.1f ei:wr;i ~-:id 
'IJ 

1. fl1'l'b'il~ru b~'U 1()1 1tii'bbn m1:w?1-:i'1Jei-:i~11li'u l\il'il1fl 1fl'Wlli''W:U1?11~~u~u~ 'W~-:i'\.Jr;i1t.J t.JeJl?l?l\ilVJ1t.J'1leJ\I 
v 'IJ ' 

~1ril'W bllm'1f'W~b:w(l11 

2. ~a~~(llbL61~€1-:i fi tJ1~n€1u'1Jei-:it:-1r;i~~(l11tilbLritl1'\llun?11?1ril'W tl1'\lluncii'mbVf.:i tl1'\llum:w~i?l '1l'W1i?l 
C::0: d IV .c:il r=,; d , 

bl.l'1\il 1l1G1'1l1il1'Vi (biomass) \il'1J'Wbfl'Ubf1t.J1 (harvest index) 

3. b uei {b~'Wl'irn1bn i?l hfl bnu.if ei:wr;i1111bni?l hfl L 'Wbb '\.Jr;i-:ibbr;i~li''WVifl 
'IJ 

4. tl~mru?f1'l' THC b(ll~t.J:Wb:W~\ilvll e:J~1\lbbvt\I bbG'l~Hf THC Test Kit 'IJeJ\I ?l1Vi?f . 

fl1'l'lbfl'J1n~.if mrn t!1.ifei:w'1V11-:i~ru~1t11'Vlm ei-:ir1'\.J1~neiu~r;i~~(l1 ~r;i~~l'l bbG'l~'\.J~mru THC m 
'IJ 'IJ "" 

'\111~ 1LQ~ tJ 'ii 1 fl,r'Wl bfl'l'1:-;v1rn 1:Wbb '\.J'J'\.J'Jl'W'VI 1 \l ?l~~(l11:!Jbbt:-JU fll'l''Vl\ili;'I €1-:J bb 'U'U RCBD b '\.J~ t.J'U b Vl CJ'U m l:W 

bb(llfllii1..:i'J~Vll1\IPl1bu~tJvl1tJl5 Least Significant Different (LSD) bb61~'\111'1'\ll~~~'UB (correlation) 1\iltJ 1'1i' 
1tl'l'bbfl':i:W R bbG1 ~ ?1.;f1-:im1 '\"J til1t.J1tl1bLm:w Microsoft Excel 



2) m1Am~1~1mV1F11'u16'1£i;i'lmvi 

fll".iPin'tnlii'l'UbVlfllul6'1~~1.fl1'W bbU'lblJ'U 2fll".iVlV!mM11ii'Lbrl 
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2.1 m".iPifl~1oLJ'B:tJmfo6nru'1J-:i~iJ~fl't1tu:;u~mru THC ~1 'i11rnri~ei-:iV1mt.J1m6'1fl6'1 u'l'U 
'U 'l v 'I 

~1€Jtl1-:i 1 'IJVl~8 blJ~ lil'1J 8'1 n ru"1i'l b ~ €lvl1fl11?! n vi~ bB'U b€J bb6'1:5vl1fl11Vl VI?! €!'\..I ~1 tJ bfl ~€J'IV11J 1 tJ blJ b6'1 fl6'1 ~ 
~ . 

I.I I I I I 

u-:i:Ui:i-:im1:1Jbflt.JloLJ€l'ln'l..l~fl~ru:; THC ~1 lillmlt.J'll'Ul-;ij't.JVJbnm.LJei-:i 

2 .2 fl1':i'b~1JU~mru~eiull~'U6lii'1t.Jfll':i'L'W1:;b~t.J..:ib'dmri€J lilllJlB'1J€J'I Ren et al. (2009) 
' 

4.3.2 m-a~w.1'U1a1'-l'W''Ui56lne-Ja:unru"l1.:i 
"' "' 

tl1nru"1f..:i~'U5~1Ju~mru THC ~1 m'il'i1:5bll'U~'U5tl1boff1'i11flt>i1..:iu1:;bvil'I ~?t1Jn'U~'U5~mi'l8-:i Vl~B 
u , 'I 'I 

~'UBVl €l'l~'W L ~ €l'l'i11mlJ'U~'UB~?ll:UTH1u1'1..1ii1 bb61 :;vi'U nu?tmmb 1vi~ €l:IJ'1l eJ..:i'\.J1:; b vi P11 vm v\'1 m1~?1:1Joii'1:1J 
' ' 

~'W6~~?1:1J6'1:; 50 vieifl 1vit.J H'fl11~?tmb 'l..l'l..l'W'l..ln'UVl:tJvi bdB~-:i".i:;t.J:;b 1mbn'UL~c.n 1 Vf u'lu b:t.1~vi 1 'Umsau 'W~ei:i.J . " ' 
nub ~t.Jm1tJ1;1:; b~ t.Jvi'lle:i-:ii:1 fl mrn bb1;1:;11m11J Lnu 111 'UVf e:i-:i Li'lt1 b ~ml 11 tJ ri'vi b~ e:ifl~t1BLL 'U'Uut1VifltJ1d~ " . 
(pedigree method) 11:1Jn'lJfl1".iflVIL~€lfl~fl~?f1J 1vit.J1ifbfl~€l'IV!mt.J blJb6'1~ 61 (Marker Assisted Selection, 

MAS) Hnm~~n.n~'UB6'1fl~?!:1J'\J':i':;:1J1ru 5-10 ti 
'" 

4.3.3 m-a~~lilt:u~lil~'U!i • 
~'U~fl1':i'~~lilb:i.J~vi~'U6 fleivh{:1J:1JV111vit.11~mL:iJH' rl1biHJ'W~11 'l\'1'U1'U 211 tl1L:1J~vi~~1um1 . 

1'1111 L~ e:ifl V1~eiu-ruu1-:i~'U6 LLi;'l:;~uvi:; L -Ut.1u~u6bbii'1m'll en t.1m:tJVI~flm1~~ Iii L:tJ~ 111~u6'1J ei-:i ?11'W?l. Lbi:1:5 
'I 'I 'I 'I 

~lilbb'\JG'l.:i 1 Vf b V1m:;?J11nu~u~ bL6'1:! 1 Vf'Wm Vlt.1.:il'it1m111~t1.:im1'1Jt1.:i 11.:i.:i1u 1 ufl111.Ub:tJ~111fit1 
1) fl11~~\?lblJ~vi~uqri'vi (Breeder seed) 

tl1bl.l~ vi~u5~~'W'Vl:5b iJ t.1u~'U6bb~1m'\Ji:1fl1u11.:ib~eiu b~ m'.J B.:inu m".i~ ?J11'111m:;V1-J 1.:i~'W5 lil':i'l 'ii 
'I 'I 'U 'I 

u~mru?l11 THC ~'Ub'l'H"1Lilcmt>i6'1:;\i)u bb6'1:5Ulbl.l~Vllii''Ub'V'H'1LiJt.J~iJ'\J~:J.Jlru THC ~ll.lTrnJnULlJ'Ubl.l~Vl~'UBrlVI . 
2) fl1l~~lilbl.l~Vl~'UBVl'1fl (Foundation seed) 

' 
'l11blJ~lil~'U5ri'~n.111.Ji:1fl1'U'~{'U~'IJ€1 ·.:Jl.l'V!1l'Vll'l1r:i'tJ 1 ~'Ufi~ei 1 ~'U~ V!~e"J~e:J\llJ':i'~m~ih.:i'IJe:J\ILLUrl\I~ 

' " . 
'\Jrifll'i1.:i~u6nt1e:i~1.:itit1t.J 5 fi1'1 Llllil':i' cimn'U!il1€J~1.:i1ut.J€Jvi1 u1:;t.J:;€Jt1flvi€lm~€Jlil':i'1'ilu~mru?J11 THC lii''U 

" ' ' .Q{ ~ d i:::;; v ' Q.J 

L 'Wl'lbl.l tJ bbG'\:5 bfl'lJ bfl t.Jl blJG'lVl'W'UliVIG'l fl 
' 

3) fl1':i'~~lilL1l~lil~'UB'1Jc.11tJ (Extension seed) 
' 

tl1LJ.J~Vl~'UBVl~flmtlrifl b1ncJLfl~lil':i'mtliJ€l~ 'W~'U~'IJ€1.:!1JVl1lVlt.J1'1t.J 1 ~u5t>i€l 1 ~u~ Vl~t11ii't1.:iil . " . 
1:;t.J:;v\1-:i'1Jei-:ibbtl'1.:i~'\J6'1 fl~u6~bblilfl~1.:inut1~1..:itit1t.J 1 ilbml.llil':i' ~milu!il1mJ1..:i1ut.Jt11ii1 m:;mrnt1flV1€Jfl 

'" ' ' d "1~ 'U d ~ d d Q.) ' 

b Yi €llil':i'1'ilu':i':J.Jlill?f11 THC lil'Ub Yi l'ib:W t.J bb6'1:; bfl'U bfl t.Jl b:W6'1Vl'W'Uq'1l t.J1 t.J 

4) fll':i'~~lilll.l~vi'W'UBfo':i'ei.:i (Certified seed) , 
tl1b:w~vi~u6'1Jmt.Jl.l1tl'1fl 1vimfl~mmtli'l8~1 u~u~'IJ€J.:J:WVl1l'Vlm~ tJ 1 ~u6~t1 1 ~u~ Vl~ei~ei..:iiJ . " . 

1:;t.J:;ih:i'1Jei..:i LL'll61..:i~tl6'1 fl~u6~bLlilflM1-:i nut1tl1-:iiJeit.J 1 ilbm:wlil':i' ~:wbnu~1ei~1-:i 1 'Ut.Jtilil l 'W".i:5t.J:5t1eiflvit1fl 
'" ' ' 

L~Bm1'iltl~mru?J11 THC ~'UL'Wl'lbi'lt.J bL'1:5bnuL~t.J1L:1J~vi~'U51mB-:i 
' 
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5. <i'U'l.h°:::lnru bf'l':i<inT;i1:5'£i 

bbN'Un1':i 1-tl~1EJ'l'Uth:::111ru'!HN bf'l".i'lnT~1:5' t11'U bf'l".i'ln1".iEieJEJ~ 1 

'11'U1'Ub~'U ('U1\11) 

~1.Uei1:5'£i~ 1: m1An~1bbfl:::~~b~eimrn.1-Wucrnf1J'll.:i~iim1b':jl~'1JL~u1GJ~ ufl:::iimmru THC 1uu.1~~~1 
1.1 m".i\ll~aeiu1'UbbUfl.:i 

1. ~oii1t1Wcn~ihfiruru1~1 
\I ~ v v 

(1 A'LI x 12,000 tJ1Vl) 

" d bb'1:::bf1'\Jbf1CJ1 

4. fi1'5'1..:ibvtlJ1lLA'Jl:::~?ll'J THC 

(1 fl'U x 12,000 'U1Vl) 

(1 A'LI x 15,000 tJ1Vl) 

4. A1~1..:JLV!lJ1lLA'J1~~?11'J THC 

5111 

1. ~otl1t.11~m~tl5ruru11vi 
'U ~ v v 

(1 A'LI x 15,000 tl1Vl) 

" d Lb~~ bf1tJ Lf1 C.11 

144,000 144,000 144,000 

50,000 50,000 50,000 

30,000 30,000 30,000 

50,000 50,000 50,000 

180,000 90,000 90,000 

454,000 364,000 364,000 

144,000 144,000 144,000 

158,000 35,000 35,000 

302,000 179,000 179,000 

180,000 180,000 180,000 

24,000 24,000 24,000 

24,000 24,000 24,000 

24,000 24,000 24,000 

24,000 24,000 24,000 

276,000 276,000 276,000 

0 0 180,000 

0 0 24,000 

0 0 24,000 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

144,000 144,000 

105,000 35,000 

249,000 179,000 

180,000 180,000 

50,000 50,000 

30,000 30,000 

50,000 50,000 

90,000 90,000 

400,000 400,000 

180,000 180,000 

24,000 24,000 

24,000 24,000 



4. f'i1~1-'.IL'V!ll1lll'l'J1~~?11'J THC 

1. f'i1L&i'UV11'1 boLJ1~1lJ'Li'J::'1Jl.J'J::'V!l1'1 , 
Ui'.Jmlll'l'J-'.lfl1'J (lutJ'J~lVll"l; fl1'JiJtl 

1'VltJ - .ffuth::V1cJ'1i1) 

3. f'i1~~fl 1t1m1L&it1V11'l1 U\i1 LLU(;l.:J 
~ 

I J" d a Q.J I 

'l/l\i1{;18'11'11'1'Wtl'VI bb{;'l::bfl\Jl'lltltl1'1 

4. f'i1~\i1v'i111CJ.:i1w'm:i..Jn11V1u1LL{;'I:: 

'l1m1uu~'\J"'iiv.1ru 

v 

8. ~1nt1?11'1-:if1L'W1::'LJ(;1nV1'1l 

0 0 

0 0 

0 0 

10,000 10,000 

20,000 20,000 

12,800 12,800 

2,000 2,000 

2,000 2,000 

50,000 0 

800,000 0 

1,000,000 0 

120,000 120,000 

1,256,800 166,800 

2,288,800 985,800 

7 

90,000 90,000 24,000 

90,000 90,000 24,000 

408,000 408,000 276,000 

10,000 10,000 10,000 

20,000 20,000 20,000 

12,800 12,800 12,800 

10,000 2,000 10,000 

2,000 2,000 2,000 

0 0 0 

0 0 0 

0 0 0 

120,000 120,000 120,000 

174,800 166,800 174,800 

1,401,800 1,223,800 1,029,800 

V1:1.m.1bV1\i1: 1. l.l'Vl11'Vlt116i' mb1ri:'11. \.1m';ii;i,Jui;iuuf'lru::1,Y ti 1.1.i;i::~u~'l:um';i'Vl\i16'leM 
' ' 

2. n1'J'Vlli1'1eN LLii't::~mh::l.11ru1u1fl1·m1'J1~E.1VeJE.1~ 1 hiJ1~eiulA1~m11~E.1VeJE.1~ 2 
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3) 'iJu1vi'iJei'lbt1~vi-Wuli <ila~bt1\9l1): f'l11iin-~1'1/fl11iim1/f'l11iiV1u1 
' 

~m11~111~u5nru'll..:i1mL~f1:;15m'JtfoJilJ'J:;bih.i 3 ~n~ru:;vi1..:im8m~ ~B mi11nl'i..:i fl1i~wi1 
' ' " 

bb'1:;mi:1.J'Vl'Ui'1JB-.lb:1.J~111 v\'i 4 Ji I (;1:; 10 b:1.J~111 '1limYutlimLJ1:;dlu~n~ru:;'1lei'lbiJ~111 
4) f'l11tlLL~'lbb 1'1'lleJ'ILtl~i;J-W''UB • 
4.1 ni'JV111l~eJ'\Jf11'SbbVl.:l'J1fl 

4.2 n T:i'Vl l1l ?te:i'\J iil'l1urn1m e:imb'1:;iil·if'w f111:1.J bb ~.:i bb 1 .:i 

4.3 f1 1'Jl'l'J1'i16'181.Jfllim 11 l 'Uf11'J'l8fl 

5) m1d'lei1miiai;i-W'us 
' ' 

L\i18ni1i1iL:1.J~l1l~u5nru'll-:i L 'Ubb~f1:;15m11'11 uri.:i~i'1Jui\i1 1 Ox20 b'lf'U~bllm nrn-i'\Ju1>1:;66m.:i~eicJ 
q Cl.J q 'U 

l'Un~e:i.:id.:imc.1 mc.11'Un~ei.:iihhu~mru 100 il'1~~1>11 bl1l81Vl1:;!il'l..Jtl1eicJ~1n111>1:;66m-:i 2 b'lf'LI~6111>11 lll1l ' '\) 

n~ei-i 1 Vi'11'.JV1bb~1i111 LJlrlutild-:ie:i1m11~11l~u6~eiru'Vl.nil 40 ei.:imL'lfm~c.1~ f111:w~'Ll~:1.J~Vl5th:;mru 100 
'U q q q 'll 

LlJei{b~'Lllil Lllm:;8:;nm 48 '8'11:1.J.~ '111mlm1'1b11~l1l~'Ll~mm1'i1G'IB'\J fl11lNBfl bb'1:;f111:w6111um1.:iein 
" 6) u1V1\Jn 100 bt1~11111ii'u 

rj11\9l'l1'il'l1'\J~1mm11~11lnt1J'll..:i'Vl~.:iu'Jn v\'i 4 Ji 1 (;1:; 100 L11~11l 'il1ni!uu1:;Li'Jm.m 

1) L'l.le1{b~'U~b:ua\il~u~:;b:ua1?1baa 

rjlw111'ilu'\J'i\'1mu611~l1l~bLfl:;b11~vib~CJ'1JB.:inqi'l1-:i v\'1 4 J1 I (;1:; 100 b11~11l 'il1ni1mh:;d'lwrn 

8) N6'lN~\91b:!J~lll/lii''U 

~111>111 'ilu'U'i\'1mm11~l1lnru"IJ.:i'il1mYu'l11m'lJ1:;d'Ju~6'1~~1'1 b11~1111vi'u v\'1 4 J1 '111 niiuu1:; bi1'W~'1 
' " 

9) N6'lN~lllbll~l1l/li 

~11\91'J1'il'l1'\J~imm:u~l1lnru'll.:i'ilimTuuimlJ'J:;Li'JwrnN~\91b11~\i1/l ~ vh 4 ~i 'ilini!uLJ'J:;biJUNfl 
' " 



s . .:iuth:::1J1rutf'l'HnTa1"5't1 

Lb~t1m11-N~1t1.:imh:::1J1ru"lleN tf'l1-m111"5't11t11f'l1.:im1tiern~ 2 

.:iuth:::111ru~.:ilf'l1.:im1 (1:::t1:::n611~1Lilt1nT'a 12 L~€J'W) 
11EJn11 

QJ ii Q,Q./ .J d QJ t(QJ 

Vi1'1J€J1liltl'Vl 1: n111il11li!61€J'UflWfl1'V'lblJ61\11'V'l'U5ntlJ"ll.:i 
' ' I ii ii I C.,O.I SJ ii .:t.dil 

1. f'l1lil1.:i~"ll1EJ1'1t11J,61:::b'11Vi'Ll1'Vl€J'LI "1 

1.1 ~'1i1tJl~tJ1~!hfit1]t1]1!91~ (3 l"l'U x 6 b~fl'U x 12,000 '\J1Vl) 

2. fi11-N61m.1 
I iJ ~ Q.I ~ 

2.1 1"110J1'1b 'VllJ1!il'J10JG'f€J'\Jl'}illJl1'1"lbW:l\ilV'fU'B 

2.2 ri1:5'1.:ib'Vlll1bfl'\JoLJfl/,J611<1rum'l"lb/,J~V1~u5 
" ' ' 

2. 2 ri 1 ~ vi'Vi' T'n tl'l 1'U m 1/,JnTl'Vlii1 bb61 :::'J1tl'l1 'U uD'\J G'f /,J\j'l ru 
2.3 ri1:5'1-:ib'Vlll1lbA'i1:::~?11'J THC 

3. fi11'61~~tln1i:Y 

3.1 ri1nwm~b vn:::vi\il?it1'Llflrumm:1.J~\9l~'UITT 'UVJei-:iLJl]u~m1 

3.2 ri1n~ei-:1b'l"l1:::vi\il'1fl'\Jr]rum'l"IL1,J~vi~un1u~eN'\J!)U~m'i 

3.3 ri1m\ilb '1"11:::b'1"11:::1<1111,J'leim:1J~\9l~u61u1 'l'lb~eiuvi\ilflei'I 

3.4 ri1n~ei.:id-:imm1,J~vi~u5 

3.5 ri1u1mL~flLL~'I 

11ll 

~1°1Je:J1:&'ti~ 2: nTatl~n'Vl11161ei'l.lnty"lf.:i1ub~·rn11fl'1'U€J'l611t1~'Ll~1.hb°lJ1~1mh.:itl'a':::b'Vlf1 
I II I.I I Q. QJ II II dd 

1. f'l1'11'1~"!11EJ1~tlbb61:::b~1Vi'Ll1'Vl€J'LI "1 

1.1 ~'li1t11~t11~'\J~qjqj1!91~ (2 fl'U x 12 b~fl'U x 12,000 '\J1Vl) 

2. fi11i61€JEJ 

2.1 ri1:5'1-:ibvim'\J~n 1!1bbflbb'l.Jfl-:ivivi'1B'I LL61:::bnuL~m 
2.2 ri1 :5'1-:i b'VllJ1bnuoiJBl,1611 mb '\J'1-:i'\J'1 nvilil?JBu~uq 

2. 3 ri 1~vi'Vl111m1u m 1:!Jn11'!.llii 1Lb61:::11t1-:i1 u uD'u ?l:!J \.! 1 ru 
2.4 ri1~1'1b'Vl:l.l1lbm1:::i.foT'i THC 

3. A11'61111'1tlmru 

3.1 ri11'?11iJL'l"l1:::'\J~nvi1-lm1Ln~vi1 

3.2 ri1~t1 

3.3 ri1m'JbA:Uu fl'! nm :ff €111 bb61::: bb/,J61.:i 
' .,; 

3.4 fllfl'U 'l 

'i'l11 

fh1i~1EJ~\J "l ~b~t.11.ij€J'I 
1. fi11'611iJ1hun.:i1u 

1.1 m:::vi1~ A4 

13 

'ii1t11t1L~'U 

('U1'Vl) 

216,000 

30,000 

30,000 

20,000 

50,000 

50,000 

20,000 

20,000 

20,000 

5,000 

461,000 

288,000 

30,000 

30,000 

20,000 

50,000 

200,000 

50,000 

20,000 

50,000 

73B,OOO 

10,000 



1.2 lil~'UV!i.ln1'Vlm'Wei1 brother \i\'1 

-=/ 
1.4 el'W 'l 

4. ~'W 'l 

n1':itl6lnnqi'tl ,:i bvieinw:.J~(;) b:i.J~(;)Vl'Udi. m ~'I n1':i~1 
1 l nT'l\il'l1'116'181J~rum'V1 b:W~\il~'W~n11J'11~?11ti~'W~ 
U1 b od1'111f1~1~U'l:::b VII'! 

2J m1vi\il61ei~u61nnru'tl~6'11ti~'W6u1b od'1'111n - ~ ' 
~1~1.J'i°:::bVll'! 

1-2 3-4 5-6 7-8 9-10 11-12 

14 

20,000 

10,000 

10,000 

20,000 

20,000 

20,000 

20,000 

100,000 

120,000 

350,000 

1,549,000 

\il'l. '1imY1~,; I 

\il'l. 61'11-rlilu 


