
n11Rnt;1?§n~aeJuR1111'3eJnfleJ'3t11a~wutfu1utudo11tvJeJu1?§ 
7 

#iuv1zavd1ufulmuu?Hv1~111ufleN1ua'3tlffu~n11 

CV I ~ 

U1Y'ffY'ffUZ UUtfl'3 
7 

un?'ff1n11tn'M~1tlff u~n11 vi1uuti'3tafl# 726 
I CV tf4 

naVPJ'JtlAV'WUfi'Wff 
7 • j 7 

0 CV 4 CV 

a1unR?UfOJV'Wffttaz'Ja~n11tn'M~'i 

~ 

n1V'J'ff1n11tn'M~'i 

• fV 

f!at11ztiiutwau~·'3tr'3lu'111'3i1uuil'3 

I CV tf4 

naVPJ'JtlAV'WUfi'Wff 
7 ·7 7 

0 CV 4 CV 

a1unR'JUfOJV'Wffttaz?a~n11tn'effl'i 



n11nm.~n?S'V/'1SeJtlPl'J'JU'3eJfi'fleNlUa'1WU(t1'JW'Hdt1ut~eJ'VJ'J?U~l'HU'J~SUS'J'HftJli 

ttiu?Nu1~111u'fla'3ue'3VnvMn11~11vseu~n1n1wtua'1W'u( 

Study on the Germination Test of Ridge Gourd Seed to Obtain 

Appropriate Standard Method for Seed Testing Laboratory 

fV ' tl'YJ Pl '1 tf f) 

-a'tJ'll°L.!~ ~m'1~ tJtJ-rlJltl ~~ru1~r1 

Vi'111\l~ 111~'1.fl1 

Lll~l'1~'W~tntJL'Vi~m.J (Luffa acutanguta (L.) Roxb.) LU°LJ~°LJ~Yl'llfl1U!1lllJl1ll'V'l1~11'llDt1)~~ 

~'WfiYl'll vt111. 2518 ~1~uvi 35 ~e:i~tln~m1\Jl11~'1e:i'Ul"ltum'V'lLll~l'1~°L.!fi m:illl"l'l'Ul"lll~°L.!fiYl'll 611i!n , dJ , , , , , 

.c!( v .Q. qt1.cii dv 4' .d 
l"ld'Ul"lll'V'l'lJLLa~1M1m1 L f)'l!J-\911 f)';jlJ'J'll1f111 Lf1'l!!'\Jl1 ll'Vi°LJ 1'Vl \Jl11lil'1e:JUl"ltu.fl1Yl Llla 1'1Yl 'WDU'l'UL Via tJll , , , , 
tiwn1 ~~ e:ie:in LLa~'11V1'11tJn1tJ1 "LJtl1~ L 'Vl111 L ~e:i 1 ~m1\Jl11lil'1tltJL u°L.l 1 tle:i~1~t1n~e:i~ LL1J"LJci1ll1 nvi'1 ~ " , 

C::0: QJ ' I QJ 4'4 0 QJ 4 QJ I 4 

\Jl11lil'1e:J'Ul"ltu.fl1Yl Lllat'l'V'l°LJD f1allfl1Ul"lll'V'l°LJ5Yl'll '11°LJf11"l')'LJl"lll'V'l'lJLLa~')(.'11'1 f111 Lf1'l!!'\Jl1 )~'Vi')1~ Ll'ltl°LJ , , , , , , , 
'V'ln111~mtJ°LJ 'V'l .111 . 2552 i'i~ llm11"lll 'V'l.111 . 2554 li1'l9lt1tl1~'1.:il"l1~5vimll1~'1llvi'1l'1'11vi-ruu1ll11-tiLu°L.l ., , , 

15ll1\Jl';i~1°LJ"1Jtl.:l~e:J.:ltl~iJ~fl11i fiif1'l!!-1l5'Vll'1'1e:J'U 3 15 ~tl fl11L'V'l1~~1tJf11~1'11'l!!'~'U 'Vi~tl PP 

(Pleated paper) fl11L'V'l1~1~'Vl11~m~l'11'l!!' 'Vi~e:i BP (Between paper) LLa~f111L'V'l1~~1tJ'Vl11tJ 'Vl~e:J 

s (Sand) 'Vl1'1'1tl'ULll~l'1~°LJB'11'W')°LJ 16 ~')€)~1-:l L'V'l1~Lll~l'1Ltl'U11vie:iru'Vi.fllJ 30 e:J.:11111L61lm~tJ'1 LLa'J , , " 

i11mtl1~ LlJ°LJ~°LJ~tl°LJ 'V'lUl1fl11'Vll'1'1e:J'Ul"l11ll.:le:Jf1Lll~l'1~°LJB'U1'UL 'Vi~tJll~-:1 3 151 ~I. tle:i{ L~'W Wifl11ll.:ltlf1 , 

LL\Jlf1~1.:ltl°LJ'Vl1.:J'1n~vi1~~'LJl"l')1lJL ~tl~°LJ 0.0511'1tJfl111.Yl1~~1tJm~l'11'l!!'~U (PP) 1 ~A1 I. tle:i{ l.~°L.!Wifl111J 
.:ieimo~tJ~~~~i;i 96.8 Ltl€J1L~'UtJl ~~n11fl1"JLYn~J11tJY111tJ (S) LL~~fl1"JLYl1~1~'Vil1~m~l'11~ (BP) viii 

" , 'IJ 

r11Ltle:i{L~'WCJi1"111lJ.:ie:imo~mvi1ti''U 94.4 1.La~ 92.9 \Jl1ll~1~'U fl11LYl1~~1tJf11~1'11~~'U (PP) iim1 

LL 'V'l~m~lil1 tJ61Je:J.:l bl"lYl'llvi~l'1ll1tl'UL11~1'1Ue:J tJvi'11'1 LI.a~ 1inm1 °LJfl11'Vll'1'1tlUfl11ll~tlf1~°L.lvi'11'1 L Yl tJ~ 4 l°LJ , , 

~.:1'1°LJ~e:i.:itl~~fl1)j ~~ L~ein 1 m5L Yl1~~1tJm~l'11'l!!'~'U (PP) L U'Ul51J1\Jl1~1°LJ61'1Vi-ru1 i'Vll'1'1tl'Ul"l111J 

.:ie:in6lle:i.:1Lll~l'1~°L.!B'U1tJL'Vl~tJll~~LL~1''Wvi 1 f1llil1~°L.!5 'V'l.111. 2554 l.U°L.l~°L.!1tl , , 



1 

2 

3 

4 

t.t.'1~.:il"i1m11Jt.b\Jlf1~1.:i (Tolerance) '1'l'1~':i~Vll1'l~1~tJt11J~'\J 1~ ~tl'V1~'1€l'\Jfl111J'lelf1 
" ' 

0 ~ ~ ~ 
~1'U1'U 4 6111 6111a~ 100 t.1Ja~ 

e.ian 1':i'V1~'1tl'um11J.:iein"1Jm t.1J~~~'U5'U1'\J 1. VI~ ti1J~1ti151. t11~~1tim~~ 1'l!t~'\J (PP) 
' 

e.iam':i'V1~'1€l'\Jfl111l'lelf1"1lel'lt.l.J~~~'U5'U1'\Jt.V1~tJ1l~1tii51.t11~':i~V111.:im~~1~ (BP) 
' 

5 e.iam':it.'lffornVimJl°i11.o~mi.Jt1it.~'UWifl11lNtJf1 (~'UatJ'U'lJn~) "11€l'lt.1li1~~'U~ 

'\J1'ULVl~tJ1J~t.'W1~~1tJm~~1'l!t~'\J (PP) t.'W1~':i~Vll1'lf1':i~~1'1!t (BP) 1.1.a~1.t11~~1tJ 

'Vl':i1tJ (S) 

6 e.iam':i 1.i.J1ti'U 1. Viti'Ul°i11.0~ ti 1. iJ €111.~'UWi~'UatJ'U~~i.Jn~"11€l'lt.1l~ ~~'U5'U1'\J1. VI~ till~ 1. Y11~ 
' 

~1tim~~1~~'\J (PP) t.'W1~':i~Vl11.:im~~1'l!t (BP) u.a~t.'W1~~1tJ'Vl':i1tJ (S) 

7 e.ia f11':i t.i.J1 tJ'\J t.Vi tJ'Ul°i1 l.Q~ tJ I. 'lJtJi I. ~'UWil.1Ji)~ \Jl1 tJ"lltl'l l.1J~~~'U5'U1'\J I. VI~ tJ1J~ I. Yl1~~1tJ 

8 

1 

2-5 

6-7 

8-11 

12-13 

14-15 

, 
m~~1~~'\J (PP) l.'W1~':i~Vll1'lf1':i~~1'1!t (BP) 1.1.a~t.Yl1~~1tJ'Vl':i1tJ (S) 

e.ia m':i 1.i.J1 tirnVi ti'U':i~ ti~ na1 ( '<ii'1'UTUi'U) ~'11m':in'lJ':i~ 1.ii'U~'UatJ'Ufl~.:i'1 ~Vi'1 ti"llei.:i 
' 

t.1J~~~'U5'U1'ULVl~tJ1J~t.'W1~~1tJf1':i~~1'l!t~'\J (PP) t.Yl1~':i~Vll1'lf1':i~~1'1!t (BP) 1.1.a~ 
' 

1.-w1~~1tJ'Vl':i1tJ (S) 

l.1J~~~'U5'U1'\J I. VI~ tJ1J I.I. '\J'\Jl.fl~tl'\Jl.1J~~~1tJ'11 ':il.fli1 (f1) I.I.a~ l.1Ji) ~I.I. '\J'\J hJi.fl~tl'\J 
' 

'11':il.fli1 ("II) 

.ff 'U \JltJ'U f11':i~'\Jm~~1'1!t'W~'Vl 1. Yl t11-ti'VI ~'1 €1'\J fl111l'lt1 f1"11 ei.:i t.1J~ ~~'U5'U1'\J 1. VI~ till 
' 

f11':i t.\Jl1tJ1J m~~1~'W1'VI L ~i1fl111J~'UYltl I. V11l1~'11Vl~'\J l.Yl1~ l.1J~~~'U5'U1'\J I. VI~ tJ1J , 

., ' 
Q.Q I ..:::Ill .q QJ I 0 CU ..:ii 

Tof11':iV1t1m~~1'l!tt1':i'VI 1.1.a~m':it."lltJ'Ut.a"1JtJ11€ltl1'l, 6111, 1'U'Vl'V1~'1€l'\J 

1.1.a ~el f:UVI .rd1vi'l m 'U f11 ':i'VI ~'1 tl '\J fl111J 'ltl f1 
' " 

(2) 

IV 

UU'1 

12 

13 

16 

18 

20 

21 

21 

21 

IV 

Ut/'1 

2 

3 

3 

4 

4 

5 



16-17 

18-19 

20-21 

22-25 

26-27 

28-29 

30-33 

34-35 

36-39 

40-41 

42-45 

46-48 

49-52 

53-54 

55-56 

57-59 

60-61 

62-63 

64-68 

69-70 

71-72 

q ocv V~.c::i 

f111blJl'atll.Jfl'a~~1~b'W1~~1'Vl'atJ'Vl~~m.Jr1111Mtlf1~1CJ1ti BP 

m1b1J1~ m.Jm~ ~1~b Yi 1~ 1 ~ilm1l.J~'Ll'V'lm 'Vll.J1~~1V1~'U'Vl~~B'Url11l.J~Bn~1CJ15 BP 

15m1tJ~vi\Jbl.J~~ bb"1~m1~1'Llm~~1~b'V'l1~~1V1~'U'Vl~~Bum1l.J~Bn~1CJ15 BP 

m1 b :Um..i'Vlm CJ bc;'l"ll ~1'1~1~, ~1, i''Ll~'Vl~~tlu aru'Vl.nl1m-tib 'V'l1~~1CJ~'U~tl b :fiCJ'U 
' " 
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0 0 

fll1'U1 

'U1'Ub'Vl~tn.JblJ'U~"lJ\;ld~f1G'lbb\;l.:J Cucurbitaceae ~zje:iivicr11211?1\;1111 Luffa acutangula (L.) 
" 

Roxb ~~'Un1biJ~ 1 'U'\Jd~bV1131B'Ub~tJ UG'lf1n'U~.nn 1mbti'Ubm~v1~ bb'1~bm~tJ\;1~1ue:ie:im5ti.:i1~ (Jansen . " 
bbG'l~flru~, 1994) fl'U 1 viviJm.iu~1.nfltie:i~bbG'l~e.JG'lae:im u'Uern ~.:ii'.imde.J~\;l bbG'l~..J'1V1t11tiu1rn 'Vl~v~nmr1 
'\Jd~bV1131 ~.:ie.JG'l 1 ~i'.imdtJ1'u'\Jd.:i~'U5bbG'l~e.J~\;l b~~~~'U6u1rn 'Vl~tJ~b ~e:imdf11n'Ue:i~1.:in..Y1.:1"1J11.:i 1~v b ~'LI , , , 
1~'0J1n-Ue:i~G'1'\J~~1rumdt11b-U1b~~~~'U6u1rn'Vl~v~b~e:iv\'1~'U6tl Yl.131 . 2553 i'.itJ~~1ruffh 28.8 t'i''U f1~ " , , 
bll'U~G'lri1n11 28.5 ~1'Uu1vi "1Jru~b~v1n'Ui1md~.:ie:ie:im~~~~'U6u1rn'Vl~v~n11 16.3 t'i''U f1~bll'U~G'lri1 " , " 
n11 28.4 ~1'Uu1vi (~Twnmufl~~"lJbbG'l~1'?1~mdbn~m, 2553) ~.:ii!'Ub~e:i1~bf1~\;ldmertJG'lnu1u , , 'U 'U 

b 'Vl~ CJ~ 1~il b~~~~'U6~~ilflru.n1V1?1.:i 11 b V11~'\JG'1 n m~vid1 .:i bn~m bbG'l~ ?l'Vlmru~.:i n1'Vl'U~ 1~b~~~~'U5 
• , 'U 'U , 

u1rn'Vl~tJ~bllm~~~fl1u14~m~'Wd~d16lluryry1i~'U~~6ll 'W .131 . 2518 ci'1~u~ 35 \;11~'\Jd~ml31nwvid1.:i 

bf1~\;ldbbG'l~?l'Vlmrub~e:i1'U~ 5 i1ti'LI1v'U 'W.131 . 2549 zj.:,i'\Jn1ru~H11b~~~~'U6u1rn'Vl~v~~'.il1V1t11m~e:i 
1 v~ " 'I 

f11 dfl111i' B.:Jlifl11~'U~?IVliV11.:J f11tlil1'WhJ~1f1l1 9 8 b '\J e:i1 b~'U ~ bbG'l dj fl11~.:J B n 1lJ'\J B tJ f1l 1 7 5 , 
f:I I ' ~ ' ' bu'€ldb'1l'U\;l (m~Vld1.:lbf1~\;ldbbG'l~?l'Vlmru, 2549) 

~n~ru~~11 'l.J"IJB.:i'U1'Ub 'Vl~ tl~ 'U1'Ub 'Vl~ tl~ b lJ'U 1~bt\1 b~BtJB1tJ~'Ui'.iifobf11~°1i1tJ e.JtJ.:Jci'111i''U i1~Bf1 
' ' 

U'Jf11~YJf1~~f11G'l "lltu~'\J'j f1fldd 1~1''U bb?l.:J bb~~B ~1~ b~~~ ~CU'Vl1Ji1~b 'Vl~1~?1~1 'Uf11db'OJ~fll b~'U b\;leJ tj 

d~'Vl11.:i 20-30 e:i.:il311b'1lm~v?1 (b~~, 2541). b~~~bbni1~bvi1ti11 e:l1"1Jd"lld~ i1"1J'U1~n..Y1.:i'\Jd~~1ru o.5-0.8 , 

b'll'U~b~\;ld m1'\Jd~mru 1.1-1.4 b'll'U~b~\;ld b~~~U1'Ub'Vl~tJ~i'.imd.:!Bmb'U'U Epigeal germination fie:i 

1rniti.:i~f1tlf1~'Ub'VlUBe:l1~'U.fl1tJ'Vl~.:lfl1d.:!'€lf1"1JB.:ib~~~ (ISTA Germination Committee, 2009) 

~ QJ ' d d . 
f11dVl~?IBUfl11~.:!Bf1"1JB.:Jb~G'l~'W'U~U1Ub'VlG'ltJ~m~vi The International Seed Testing 

Association 'Vl~B ISTA n1'Vl'U~11l'U International Rules for Seed Testing (2011) i1216 fie:i f11d 

b'W1~d~'Vl11.:im~~1~ 'Vl~B between paper (BP) bbG'l~f11db'W1~~1tlVld1tl 'Vl~B sand (S) ~CU'Vl1Ji1mi 

b'W1~ fie:i 30 e:i.:il311b'1lG'lb~CJ?I ud~bn'Ul'i''Uae:i'Ufl~.:ibbdn 4 l'U'Vl~.:ib'W1~ bbG'l~tJd~bn'Ulii''UaB'Ufl~.:i?1~~1v 14 
' 

Q..I Q.I 3 d I ~Q.I' d J.I CV .::!ii 

1'U'VlG'l.:J b 'W1 ~ 'U B f1'0J1 f1'U'OJ1f1f11dl31 f1~1'W'U11 b~G'l ~'W'U ~U1U b 'VlG'l tl~?l1mdtl b Yl1~~1 tJ m~~1~'WU 'VldeJ 

pleated paper (PP) 1~~f1~1tl (eJ'OJtl~, 2552) bb~'OJ1f1f11dVl~?IB'Ufl11~.:ie:im~~~'U1'Ub'Vl~tJ~~1tJi6 BP 

bbG'l~ Sand "Wu11l1niluryV11 fie:i b~~~u1um~tJ~~b'W1~~1CJi6 BP i1b~~~bt11b~tJ'.il1'U1'U~1mtie:i.:i'OJ1n 
&' ') 4 ct. Q..I 11/ I d II IV c:ilafl1 &' 1 o o .. 

b"lJB b dfl'W"l1'lf1G'11~\;l~f1'U ~.:11CJ "lltu~Vlf11db 'W1~~1tlVld1tl~f1~uflJ'Vl1fl11~6lJ'U ~b 'Vlm~?I~ nm1flB'Vl1f1 

b\;l~f.J~Vld1vofi'Ubn'U1 i.Jl1 ni1 b~~~\;11f.J bbG'l~ b '11 b~tJ'11'U1'U~1f1 bb~'Vl1 f1 bl'l~tl~Vld1 tJ bb ~.:! bn~ 1 '\J'OJ ~v\'11 ~~'U 
BB'U"lJ~~ f1f11db'OJ~fllb~U bl'l ~.:ii!'U~.:J b~'U 1~11i6f11db 'W1~b~~~ bb~G'l~1Bil-Ue:i~ bbG'l~oLJf) b~CJ bbl'l n~1.:in'W 

~e:i.:i'\J~U~f11d?l1mdt1 b~ e:in 1 m ~b 'Vl~1~?1~ bbG'l~?lf)~fl~B.:Jn'IJV11''W mm~i1e:itj b °li'W l l'l'l~um otlb U'Ul?I~ 

b'W1~ lii'e:i.:il"i'1-U.:i~.:ilii''UvimbG'l~m1~~.:imn 1 'Umdb 'W1~ dd~~.:in1~.:ifl'Um ib ll'Ub~1V1ti1~vi~?1e:iu ~.:i-d'16~ ' , 



2 

bU~EJunu155u1 ~1tJ 
~\1'1'lJVf B\IU n'\J~ fl11\Wn'OJ?l BU fltu.fl1'V'I b:i.J~ V1-W''lJ5'1JB\I fl~:l.Jfl1U fl:i.J'W'u5Vl"1J ~1U flfl1U fllJVl"tl bb'1 ~ d.J '\ 'I '\ , q , 

l?l V1 fl11bfl~~1 fl1:!.Jl"1J1 fl11bfl~~1 1 'lJ;j1'lJ~ b lJ'lJVltJ1 tJ \11'lJfl1fl-r;j~ n1 tlU V1bb'1fltufl1'V'I b1J~~~'lJTIU1U 
q d.tl d.tl C\J q , 

bVI~ tJlJ~\l~ilwifTOJ1fl~1\lth~b 'Vl~ ~~~ b ~B'<il1VltJ1tJfl1tJ 1 uu1~ b 'Vl~ bb'1~b~Bfl11?i\IBBfl ~\1~1bU'lJfl11 
pf fl~115fl11'VlV1?lBlJ ff.l1lJ\I Bfl'1J El\! bl.I~ V1-W''lJ 6tJ1U b VI~ tJlJ bVl tJiil ~ti th~ ?l\I fl b ~El 1~15~ b VllJ1~?llJ~?l V1 

' ' ' 

1. fl1111\lbb~'lJfl11'VlV1'1B\I 

11\lbb~'lJfl11'VlV1'1B\lbbUU Completely Randomize Design (CRD) U1~flBU~1tJ 
., 

3 Treatment ~\I~ 

Treatment 1 fl11b'V'l1~~1tJfl1~m~-Wu (pleated paper Vl~B PP) 

Treatment 2 fl11b'\1'11~1~Vl11\lm~m~ (between paper Vl~B BP) 

Treatment 3 fl11b'\1'11~~1tJ'Vl11tJ (sand Vl~B S) 

fl11'VlV1'1 B\lffi off bl.I~ V1-W'u6u1u b VI~ tJlJ~ m oUU~fl11?i\l 1 VlVlB\IU ntJ°'&i fl11~11 ~ ?lBU fl11lJ\I El fl 
' \J -:..J 

0 CV I CV I C:.:: J C:.:: ~ C:.:: d 
~1'lJ1'lJ 16 meim\I meim\1'1~ 400 b1J'1V1 bbtJ\lbU'lJ 4 61511 '1~ 100 bl.1'1V1 (m'V'l'Vl 1) 

2. fl11'V1Vl?ltllJfl11lJ\IElfl 

0 ~ Q.I ' d i.I lJ 

'U1blJ'1V1'V'l'lJqU1UbVl'1tJlJ~1fl'1JB 1 lJ1'VlV1?lBUfl11lJ\IElfl 3 15 ~\I~ 

2.1 'VlV1?lBtJfl11:i.J\IBflblJ~V1-W''U~tJ1tJbVl~tJlJ~1tJ15b'V'l1~~1tJfl1~V11~-W'u (pleated paper 

Vl~B PP) 



... . 

v v 

2.1.l ~Vlm~V11~b'V'j1~"1J'LI1VlffJ1-:J 4.5 tJ1 X tn1 16.5 tJ1 ~TUTU 2 bb~'U 11-:J 

ia'Un'Ubb~1~rntJ'U~u 1~ti~'llm~~uth~,,nru 1 d1 ~uviubtJ'U~B\l~1'U1'U 10 ~a-:i tl'ubtJ'U 1 'Vl~Vl 
(m'Vl~ 2-5) 

3 

2.1.2 t11m~~1~'Vl~Vlbb'll1ml1?1~m~b~B1~m~~Tt~~'U (m'Vl~ 6) uuJ1aamnn 

m~~1~u1'1?i1'U b~a 1~m~~1~~fl11J.J~'U'Vlmvi:i.n~bb6'1~ hibbu~"il'Ubn'U hJ (m'Vl~ 7) 

2.1.3 t11bJ.J~~u1rnvi~tiJ.J 1?t1 'U~a\lm~~1~~8\l6'1~ 2 bJ.J~~ 1 Yl~vi1?i1~ 20 bJ.J~~ 
1?t1~fl1'U s 'Vl~Vl "il~1~ 100 bJ.J~~l?ia 1 ~1 (m'Vl~ 8-11) 



:. 

4 

8 

10 11 

" " 
2.1.4 '!AeJVI~ 10 'W~V1~1tJm~~1~~'U b~tJ'Um~~1~~1tJ~'U~m~tJ'Um~~1~btJtJn 

L~tJ';j~'IJV1mm'161J~"Jfl~1~, Ji, 1'W~'Vl~~fl'U bb'1~fltu'Vli1ii 11~1'Wn'1fl~'Wm~~mb~1D~~11 ~~il'Vl '1'11 
q q 'U 

" " ' 
b-d'U'Ll~1eJ~1~'1~ 4 6111 (m'WVi 12-13) 

i11'W~ 12-13 ::Hjn1';ivlflm~~1~'W~'Vl bb'1:m1'H~tJ'Ub'16/J~"Jfl~1~, .J1, l'U~'Vl~~fl'U bb~~'€llli'Vl.Qilv1'lm'W 

n1';i'Vl~~fl'Ul'l"J1lNfln 



5 

2.1.5 tl1n~e:i\l~1~~1n.Ue:i 2.1.4 hJ11lu~b~1~b1l~~~u5e:iruvt.nil 30 B\ll"ll 
\I ci 11 \I 

b61l61b~tJ61 b~e:itl1e:ie:inmth~&u~'UBB'Url~\lbb dmde:i~1'U 1 i.J 4 l'U'Vl~\lb~l~ bb61~tl1e:ie:inmi.Jd~bi'.ltl~tl 
BB'Url~\l~~Vf1mde:i~1'U1i.J 14 ltl'Vl~\lb~l~ (rn~~ 14-15) 

2.2 'V1~61B'UWJ11l\le:Jflb1l~~~'U6u1u b Vl~ tJ1l~1til6b~1~d~Vll1\lm~m'l3 (between 
' 

" 
paper Vl~B BP) ~\ltJ 

2.2.1 b~~tiii~1e:i~1,m.1~~~'U6u~61'Vl~ (Pure Seed) t11m?iiiurn~B'V1~61e:iuri11ii 
' ' ' 

' " 
\JB n"\\' 1'U1'U 400 bi!~~~ Bg B ~ b Vj Bvl1 f11 d'Vl ~'1 B\l bb~ '1 ~~ B ~i'.J"\] 1'U1'U 4 61111'1~100 

~ ~ ~ 
(1 6111 b~1~ 2 1l1'LII~~ 50 b1l'1~) 

" 
2.2.2 ~~m~m'l3b~1~6!J'U1~nl'1\l 10X16 'Ll1 "\\'1'U1'U 40 bb~'U~e:i 1 ~1B~1\l 

(rn~Vi 16-17) 

2.2.3 bvnl1i.J~ii1ru 500 il'1~~~d'1\l'U'Um~m'l3b~1~ bb~1dff'il'Utl161iii~1 
bb~'Um~m'l3~\l 40 bb~'U bb~1~\lm~m'l311\l-il1\l'\.J'U 2 bb~'W (m'V'l~ 18-19) 
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~ .,j 111..:::.1 I I 

2.2.4 11-:ibi1'1~'\J1'\Jb Vl'1 tJiJ'\J'Wm:::~1~b ·11n::: bb '\J'\Jm:::\11tJ VliJ';i:::tJ :::V11-:i·rnV111-:i 

biJ~~bvi11n'W (m'V-rVi 20-21) 

.. - -- , ... . . ". . . . .. " 
, " 'Cl •• . . -... 

• • 0 • 0 

• - .. 0 .. . . 
• • 0 ' 

2.2.5 tl1m:::m~ 2 bb~'W~~'1~'Wvl1fl1-;iU~~'\Jbil~~ bbiKTW'\Jf1W~1~-;i1il~'1VliJ~1~ 
1~1il1'W1'W 5 bb~'W oW'\JUmtJ~1'W~1'161Jfl'1m~~1~~'W 1~m1'W61Jfl'\J~1'161Jfl'1m~~1~'\.J';i:::i11ru 1 .01 if1'W 

m:::~1~\11 n61Jei'\J ~1'Wsif 1tJ 1 u61J11\l'W61~m1ii m1 m:::~1~ m ';i';i:::1-:i hi1 ~if1mb 'Ll'WV!~ei'Vlmii bn'W 1 tJ v11 
' v v ' 

b'li'Wll\l'Wfl';i'\J 8 6111 (if1'W) (m'VfVl 22-25) 



.. 

7 

.d 
(.fl1'WVl 26-27) 

m'W~ 26-27 fl1'H~CJ'Ll'V!mtn~61J~1eJ~1-:i, s81, 1'Ll~Vl~~fl'U fltu'V!i1iJ~1.rrb'W1~~1CJ~'Ll~m~CJ'Llm~~1~ 
' 'IJ 

bUCJ fl bb6i'1t\'1if1'Llm~~n~1?it1-:i'Wm~~fl 1 mb 'U1~-:i 
' 

eJ-:il"11b61lm6/!CJ{;1 b ~e:it\'1e:ie:in:J..1Tth~ biJ'Lll'i''LlBfl'Llri{-:i bb 'jmde:i~1'Ll hJ 4 i''Ll'Vl~-:i b 'W1~ bb'1~t\'1e:ie:in:J..1Tth~ biJ'Ll 

l'i''Lle:ieJ'Llri{-:i~~Vl1mdeJ~1'LlhJ 141'UV1~-:ib'W1~ (m'W~ 28-29) 



: 

8 

2.3.1 b~~ti1.11'11e:i~1~b1J~\?l't~'tJ'BlJ1'\Jb'Vl~CJ1JlJ~?IV1B (Pure Seed) ~11J1?11JtJ'\Jb~eJ 
' ' ' 

0 c:-' I f{j/ .d 0 I ~ qo ~ ~ 
Vl\?l?leJlJfl111J~eJffil11.J11.J 400 blJ~\?l~eJ~eJ~ b"i'l'EJV11fl1"jV1\?l~eJ~bb~~~~eJ~1J"il11.J11.J 4 61l11 ~~100 bl.I~\?! 

2.3.2 ~1VJ"j1CJ~~1un1"j~t1mi'1 ti~~bbm~~e:imb~11~m~ll~ t:rnml11 VJVJ"j1 ti:W 

m11.1~mh~1.11ru 60 btle:i{b~u~ L1?1ti~~bfl~~1ti15n1vi"j1CJ1 Vlbbtimb~1flmtii1e:ie:ie:in f\1vi"j1CJ~L.Jl'l1 blJu 

ne:iu L\?lti 1~:WJ11 Vl~e:ie:in~11.1~11.1'61i1e:i ~ffi1vi"j1ti,!ui1fl111.1~u~m Vl1.11~ (.n1~~ 30-33) 



9 

2.3.3 'l11'Vl~1CJ~~?fmb~11~~-:i1tJfl~ei-:i~m?f~fl vttJ1i..b~mru 2-3 ~1 bfl~CJ~1vt-U'1 

1 Vtb?t:wei (.m~~ 34-35) 

2.3.4 t11b:w~~u1rnvt~CJ:w"il1tJ1'1.J 100 b:W~~ 11-:i~-:i'U'l.J'Vl~1CJ1~CJ11-:im~-:u1CJ1Vf~1 
~1vt'W'1'Vl~1CJ bb~1'l1Tv1~1CJ~:i1rn1:w~m61im~mntJmfl~u bfl~CJ1 Vfvtmi.h~mru 1 '61 bb~1u~e-J11 Vf?t'Ll'Vl 

" " ' 
'Y11b61itJi1\?l1ei~1-:i~~ 4 61!1 (m~'Vl 36-39) 



10 

2.3.5 b~tJ'Uvtmm~6lJ~1elti1-:i, ~1, l'U~Vl~?ielU brn~~ruvtJJiJ1·%'1-:in~el\l bb~1tl1 

n~el\l 1u11-:i111 'U~b ~1~b1J~~elruvt.niJ 30 el\ll'11b6lJ~ b611tJ?i b ~elU1elelnmtl1~biJ'U~'Uelel'Ufl#\lbb 1m~ele-i1'U 
'U ' 'U 

hJ 4 l''Uvti;r\lb'Vn~ bb~~°Ll1elelnmtl1~biJ'U~'Ueiel'Ufl~\l?i~Vi'1m~ele-i1'U1tl 14 l'Uvt~\lb~1~ (m~~ 40-41) 
' 

m'V'l~ 40-41 i;rm.oJ-ru~m1b~tJ'Uvtmm~"LJ~1elti1-:i, "51, i''LI~Vl~?ielU bb~~elruvt.n:W bb~1oJ1rnfo-:i1tJ11-:iH 
' 'U 

1'LI~b'V'l1~bll~~elruvt.n:W 30 el\ll'11b6lJ~b611tJ?i 
'U ' 'U 

3. m-atl-a:aihJ~'UeJeJ'U 

vti;r-:i:u1m 'V'l1~ bll~mnu H~elruvt.niJ 30 el\l\'11 b6lJm611 tJ?i L11 bll~ ~el el nm~rn:ui!u1 bfl11~~ 
' 'U 

m1-:ieln"LJel\l~'Ueiel'Ufl#-:ibb 1mdelmu 4 i''LI vt1n 1~?i1m111tl1~biJ'Ue.J~ 1~~-:ivt11~ 1~bnu11tJ1~biJ'Ue.J~fl#-:i 
?i~Vi'1m~e:ifl1unT1~'U~ 14 l'W 1~tJ~:u11ru1:u1rn11'Utb~ne:iu~1fi'ru6lJe:i\l~'Ueie:i'U 1~bbtl 11n ~1~'W bb~~ 
' "' 

1rnitJ-:i zj,:i?J1m1mwntl1~b.f1V161JeJ\lbll~~bb~~~'Ueie:i'U1~ s tJ1~b.nV1 ~-:id 
3.1 ~'Uelel'Utln~ (Normal Seedling) ~el ~'Uelel'U~ii?i1'U~1fi'1lj hlbbtl 11n ~1~'U bb~~ 

1 u bi tJ\l?illU 1W?i1m111 b :u ~ru b~U 1~ b ll'U.W'tf 1vll 'U?i.fl1'V'l bb 1~6l elll~ b vtm~?ill 
'U "' 

3.2 ~'Uelel'U~~tln~ (Abnormal Seedling) ~el ~'Uelel'U~ii?i1'U~1fl11J1~?ill~1ru 

~:u11ru1 bb~1b~'U111~?i11111m:u~11Jb~U1~ b U'U~'U-W'1ftln~1vll 'U?im'V'l bb 1~~elll~b vtm~?ill 

3.3 bll~~bb~\l (Hard Seed) ~el bll~~~iii;rn'l<Jtu~bb~-:ihl?i1m111~~JwLJ'11tJ.n1tJ1'U 
'U 

bll~~ 1~:u'Wvi11~bll~~1~-:ie:in 

3.4 bll~~?i~hl-:ie:in (Fresh Ungerminated Seed) ~e:i bll~~~:Wm1~~J1bb~hJ-:ie:in 
'U 

3.5 bll~~~1tJ (Dead Seed) ~el bll~~~mtJvt~mth :WmwJ~tJ'U~vt~e:i:i:lb:ffm1 
tlnfl~11 bde:iu'lJ~b11~~:u~i.lm~~ 

' 'U ' 



O ol 'Q ' 4. n1'~fl1'1..!1Wbue:J'Wll'IJ~flTUJ~e:in 

t111"11~tJBe:itJun~ ~tJBe:itJ~~un~ bl.l~~?l~hJ~e:in bl.l~~bb~~ bl.l~~mCJ ~1~'0J1nm1 

Yl~!.'fe:i'Ul.l1r11tJ1ru1°11btltJbue:i{b~tJ~ml.l~m~~.Q 

% x 

5. n1'~'j1~Nl1'1J~ft 

11 

1 ~'j1CJ~1tJfi1~1~ I blltJ'11tJ1'Ub~l.l vt1nfi1bu~CJ 1~bll'Ub'161l'Vll3!i1CJl.l 1 ~u~fi1~l.l1nn11 o.5 

:ffmtJ'U 1 bb'1~u~fi1~~1n11 o .5 bll'U o b-d'U 99.75 u~bll'U 100 bb'1~ 99.25 u~bll'U 99 bll'U~'U bb~ 

~'111l.J61le:i~fi1.X~vtl.J~'OJ~~e:i~1~bfi'U 100 mrufi1~r11tJ1ru1~i1bl31~'Vll31UCJl.J 0.5 bVhntJ1~u~fi1~i11°11l.J1n 
~?l~:ff 'U ne:i'U mrui11"11 bu~ CJ b vhn'Ubb'1~i1'Vl 131i1CJl.l b vhn'U 1 ~'W'OJ1'jru1u~ l°i161le:i~ bl.l~~i1~1~:ff tJne:i'U 

' 
ml.l'11~'U~~d t'i'tJeie:i'U~~'\.Jn~ bl.J~~?I~ 1~~e:in bb'1~bl.J~~~1CJ ~1l.l'11~'U 

b ~e:Jl°l11l.Jbb Llh11~'1 fl1'jm'J'OJ?le:J'U~'Ub zje:i~e:i 1~ 1 ~m1'0J?le:J'U ~el 1 u11 1°111l.Jbb~ fl ~1~ 

'j~vt11~i1~Ln~:ff'Ue:i~1mnru6il~CJe:il.Jfo 1~vt~e:i 1~ t~CJ~'j1'0J?le:J'U'OJ1nfi1 Tolerance ~n1vt'U~ t~CJ !STA 

~~m'j1~~ 1 zj~!.'f1l.J1'jtim1'0J?1e:J'U 1~1'i'~d 

6.1 '111"11 % m1l.l~e:in 'OJ1ni1~?1~~!.'f~ '1'U~1CJ1°11i1~~1~?1~ 1~Lll'Ufi1ri11l.lbb~n~1~ 
'U , ' 

6.2 i11fi1Lu~CJ % m1l.l~e:in 1'IJL'IJ~CJ'UbViCJ'U1tJm'j1~mfi1m1l.lbb~n~1~?1~?1~~CJe:il.J~'U 
'U 1 

1~ (tolerance) 'OJ1fl~1'j1~~'U1fl~ 1 

II I I.I ll I I d O .::!ii I tJ' 
6.3 t11f11'0J1fl61Je:J 1 'UeJCJm1m tolerances 'Vl ISTA fl1V!'U~ t1e:J11fl1'j'Vl~?le:J'Um~'U 

' ,, 
6.4 '11A1'0J1floLJeJ . 1 l.J1nn111°11 tolerances Vi !STA n1vt'U~ ~e:i11~'1fl1'j'Vl~!.'fffu-Ui1 

1°111l.J bb'IJ<j'\.J'j1'U 1~vl1fl1'j'Vl~?le:J'U1 VI~ (retest) 
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ti II 
0 0 0 ~ 

"il1'U1'U 4 '1l1 61l1"~ 100 bim'll 

ti d. ti .c:il 
... 

b'l.Jei·nllll'U~f1111i.:rnmu~rn ri1f11111bb~nlJh.:i~.:i~~ 4 6111 
\I ~ 

99 2 5 

98 3 6 

97 4 7 

96 5 8 

95 6 9 

93-94 7-8 10 

91-92 9-10 11 

89-90 11-12 12 

87-88 13-14 13 

84-86 15-17 14 

81-83 18-20 15 

78-80 21-23 16 

73-77 24-28 17 

67-72 29-34 18 

61-70 31-34 18 

56-66 35-45 19 

51-55 46-50 20 

7. mcauuVim.Jftbbfl::1bfl'51::~~ft'Vl1.:J~5~ 

7.1 D'LIVinri1~'UBB'UtJn~ ~'UBB'U~'lltJn~ LlJ~'llbb~.:i LlJ~'llG'!'llhi.:iein bb"~LlJ~'ll~1EJ t11 

1"11.ffi~mri'1t.11ruri1b U'UL tJei{ b~'Uvl r\'1'U1ru1°11bo~ EJ bb~~ L 'IJ~EJrn ViEJ'Ul°11 bu~ EJ'Vl1.:JG'!~~~1EJ16 DMRT ~ 
CV d ~ 

'5~'1l'Ufl11lJL'1!8lJ'U 0.05 

7 .2 D'UVi n~ 1'U1'U1''U~ G'!1lJ1cam.J ca~ bi3'U ~'LI BB'U l°l # .:iG'! 'l!Vl1EJ1~"1l ei.:i fl1':i b vn~ bb~ ~ ~16 • 
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1. rn1vi~~e:i'Ul°l11lJ-:l'tlfl"1JB.:JblJ~~~°LJ~'U1'Ub'Vl~CJlJ~1CJ15b~1~~1CJm~mi;~'U (PP) 

bl.l~~~"LJ6'U1'U b 'VI~ CJl.l~b ~1~lil'1 CJ m~~1i;~'U (PP) i1rn1 b\l~ru b~'U 1~~~1m1'1tl1~ blJ°LJ~°LJB'tl°LJ , ~ 

l°l~-:lbb ':ifl bbG'l~tl1~blJ°LJ~°LJeJ'tl°LJ 1~~-:l'Vll.l~ bdm vn~ 1~ 4 1"LJ ~fli;ru~fl11b'1~rub~'U 1~"1le:i-:i bl.l~~~°LJ6'U1'U 
~ , 

b'Vl~CJmb~G'l~~1i1m1l.l~~1b~l.le:i (n1~~ 42-45) bbG'l~~'Ubl.l~~~~hJ-:ie:ifl~~e:i-:i~-:iHb~e:itl''Ul°l~-:i~~Vf1CJ 
i! e:i tJm fl °LJ e:i fl'11 fld rn1 b ~1~1fid EJ'-:i~1m1'1u e:i-:i n°LJ 1l.l 1-X b :ff e:i11~ bil~~°LJ'11 fl bl.l~~V1-d-:iG'l fl ml.I 1 tJ EJ'-:i bl.I~~ , 

1 "LJ"lieM ~°LJ 1~ (n 1 ~~ 48-52) vh 1-Xi1'1°1"LJ1ml.I~~~1 CJ~ b ii~ '11m:ffe:ib1°1Yl"1!~ ~ ~lJ 1 n'U bl.I~~ i! e:i CJ 

(~111-:i~ 2) ~-:idm'1 bll°LJb ~11~fl11'U11'j bl.I~~ 1"LJ-de:i-:i~1l.l1wue:i-:in"LJrn1~~111°1'11flbl.l~~'Vl\i-:i 1 i.JEJ'-:ibl.l~~ 

1°LJ-de:i-:i~°LJ1~ 

' 
t911eJ~1~Vi tJlueltJ'UtJn~ 

1 98 

2 98.50 

3 99.50 

4 95.25 

5 100 

6 96.25 

7 98.25 

8 95.25 

9 96.50 

10 99 

11 93.25 

12 93.50 

13 96.25 

14 99 

15 96.25 

16 98.25 

1 

0.50 

0 

1.25 

0 

2 

0.75 

0.50 

0.75 

0.75 

5.25 

2 

1.50 

0.50 

1.75 

1.00 

0 

0 

0 

0 

0 

0.25 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0.50 

3.50 

0 

1.50 

1 

4.25 

2.75 

0.25 

1.50 

4.50 

2.25 

0.50 

2 

0.75 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 



.. 

~ 

""" \.... 

14 

47 iuaaua~uni 48 



• 

15 

49 

51 

' ' ' 
.nTv-r~ 49-52 ~n~ru:::-ueNb&.J~~wntJ-umu1'\JbVl~tJ&.JVibvn:::~1tJm:::\911~~'\J (PP) 

2. f111'Vl\9161e:ium1&.J.:ie:in-ue:i.:ib&.J~\9l~'UTI'U1'\JbVl~tJ&.J~1tJ15b'l1'n:::1:::whmw\911~ (BP) 
' 

b&.J~\9l~'U~'U1'\J b VI~ tJ&.J~ b'W1:::~1tJ15b'W1:::1:::V111.:im:::m~ (BP) jjf111b~~t\jb&i'U 1\?1~611&.J11'1 

tJ1:::biJ'U~'UBe:J'Ufl#.:ibb 1n 1~bdm -w1::: 1~ 4 1'LI b&.J~\91 bb~'1:::J1jjm1&.J61tl1b'1&.Je:i1 tJm1.:ie:ini!e:itJ n11 m1 b -w1::: 

~1tJ15 PP (.n1-w~ 53-54) bb'1:::-wrn&.J~\9161\9lhJ.:ie:imhtJ1'Umn (.n1-w~ 55-56) ~.:i~e:i.:1Ei\9lnmum-w1::: 

e:ie:in 1tJ~ntJ1:::mru 8 1'LI b~e:itJ1:::biJ'U~'UBB'Ufl#.:161\91VJ1tJ v\'11Vf~e:i.:i1-ff nm'Vl\91'1e:J'Ufl11&.J'le:Jfl'U1'Un1115 
' 

~'LI (\?1111.:i~ 8) 'Ue:in~1 ndcY.:i-wu11m1b 'V'l1:::15db ~e:i11vibi'i\9l;ff 'U-:u1m&.J~\91V1-d.:1611m111'1nm&.J 1 tJ cY.:i b&.J~\91 
' 

~'LI11~ (.n1-wvi 61) v111VfjjbtJe:i{b~'U~b&.J~\9lmtJmnn11m1b-w1:::~1tJ15 PP (\?1111.:ivi 7) m~bllm-w11::: 

b&.J~\9l'U1'\J b VI~ tJ&.J'U~b 1 ru~1'U~1.:i-ue:i.:im:::\911~b -w1::: 1~-ru e:ie:in68 b~'Ui! e:itJ~.:i-wu b&.J~ \9161\91hJ.:ie:inu~b1 ru 

' "' ' 
~.:in~116ii.:ie:i~~1'U~1.:i-umm-wm'1&imb'1:::jjfl11&.J:fi'U61'l (m-wVi 54) 

'IJ ' 'IJ 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

97 

97.25 

99 

95.25 

99.25 

93.75 

91.50 

93.25 

86.75 

92.50 

83.25 

89 

93.25 

97.25 

96 

94 

2 

0.75 

0.50 

1 

0.75 

0.50 

0.75 

2 

3.75 

4 

11 

4.25 

1.50 

2.50 

4 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

0.50 

3.75 

0 

5.75 

7.75 

4.75 

9.50 

3.50 

5.75 

6.75 

5.25 

0.25 

0 

4 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

16 



17 

I 

55 

60 61 



18 

~ Q.J ~ d ii ..:::::t.-=:f ii 

3. n15'VIVJ~vtJfl'J13FJe:Jn61m,mJ61~W'Wo'U'J'Ub 'l1rn m.Jm tn ob w1~vrn.1'Vl'.l1 CJ (S) , 

bl.l~{;'l~ti6'UTU b VI~ tll.I~ b 'V'l1~~1 tJ'Vl'.i1tJ (S) ijf\1'.ibl\l ~ru b~'t.J 1~~'i;'l1ln"H'li.h~ biJL.lt:.J'flflr~ bb 1n bihi 
' " 

bYn~1~ 4 l'U b:W~Vl~'UTI't.J1rnvi~tJ:wbb~'fl~~1nm1:wf;'ltl1bf;'l:WB1'Llm'.i~Bmnnn11mwtn~bbi..l't.J BP bb~ 
' 

i1mrn11m1rn1~bbi..IU PP (.n1~~ 62-63) ~rn:w~vif;'lvi1lJ~eJntl'mJ~~f;'l1m1ti'IJ1~biJwii'L.leieJL.!1vi\~~vi:wvi 
~~ bb~'Lli..!rir~bb 1n bb~m1b ~1~16-dvi1nnm1b~~CJ:wV111CJ~nm1:w~'U 1lJf;'ltl1 b'i;'l:weJ b"li'U V111 CJ bbu~ bn'U 1 'IJ"iJ~ 
'V\'11 ~ij"i\'1\!1'Ub:W~ VI b <J1 ~1 tJ{;'I~ ij fl1'.i b "iJ ~tu"l.18~ b ~f.l '.i1 V!1fl b~ ~ tJ:W'Vl'.i1 CJ bb ~~ l\l'Ubnl.l 1 i.J n"il ~'V\'11 ~~'UeleJ'U 

" " 
bl\l~tll b~'t.J 1~ hJmJ1 b?llle.J ~e.J-:i bbnl"l.l 1vrn m'.J1 ~tl1'.J~vi11-:i'.Je.Jfl1 '.itl'.i~ bi'.iu~'Ueie.Ju~-:il\l~'V\'11 ~~'Ll1ii' 

L"il~tlJb~u 1~ b ll'Wtln~ 15d~-:inm1l.l~-:imn 1 um'.itll)u1i-:i1'Llmnn1115~L.l 

' ' 
m11-:ii'l 4 t:.J'flfl1'.iVJV1f;'leJuri11:w-:ieJn"l.lmb:w~vi~\!Tii..11'UbV!~CJ:w~1CJ15b~1~~1CJV111CJ (S) 

' 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

98 

96 

91.75 

94.25 

90.25 

96.75 

96.50 

93.50 

95.75 

98.75 

96 

95.75 

93.50 

91.75 

91.75 

95.25 

0 

0 

0 

2 

5.25 

0 

0 

0 

0.25 

0.25 

0.50 

0.25 

0 

0 

0.50 

2.75 

0 

0 

0 

0.25 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

4 

8.25 

3.50 

4.50 

3.25 

3.50 

6.50 

4 

1 

3.50 

4 

6.50 

8.25 

7.75 

2 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 



' ' . " •• 
69 

' ' ' 
mv-rVi 69-70 ~rr1~mJ~'VeJ'lb:1..J~~l'l1tJ'VeNtnrn'Vl~tJ:1..JVlb~1~~1tJVl';i1tJ (S) 

19 

70 



20 

71 

4. nTH'l.J~m.JbVJCJU15'Vl~'1ffum1ii .rnrnii~~~'U~u1ubvt~CJi1 3 15 
I I I I 

b~m tJ~CJu b VI CJ'U ri1 bu~ CJ b tJ8{ b ~'U ~ m 1m8n"LJ8.:J biJ~ ~~'U~u1u b vt~ CJ ii VI b -w 1~ ~1CJ15~1.:i "l -wu11 

m1b-w1~bii~~~'U6u1rnvt~CJi1~1CJm~~1~~u (PP) 1~ri1b'l.J8{b~'U~rn1i1.:i8rnu~CJ'1.:J~'1~ ii1nn11m1 
' " , 

b'W1~1~vt11.:im~~1~ (BP) bb'1~b'W1~~1CJ'Vl11CJ (S) (~111.:i~ 5) bb'1dhtJ8{b~'U~blJ~~~1CJiJ8CJ~'!~ 

(m11.:i~ 7) ~1'Uri1 b tJ8{b~'U~l'i''UB8'U~~tJ n&iihi'8CJn11m1b -w1~~1CJ15 BP bb~i11 nn1115m1 b -w1~~1 CJ 

'Vl11CJ (~111.:i~ 6) m1iidJm-w11~m1b-w1~~1CJ15~.:in'111'11m1mnum1ii;fi'U bb'1~iim1ri1m'Vlmmi31 

1~~n11m1b-w1~~1CJ15~'U b"li'U m1b-w1~bb'U'U BP bil~~~8~~1'U'11.:i"LJ8.:Jm~m~1~~u88n~b'1'Ui!8CJ 
" 

n11~1'Uu'U~.:iii b tJ8{ b~'U~ biJ~~"~ hl.:i8 n8 ~mn 1'18.:i bnu 11tJ1~ bn'Ul'i''U B8'Uri~.:i~'18.:i15~.:i n'111~.:i 1 i 
" 

b1'11'Vl~'18'U'U1'Un1115~'U (~111.:i~ 8) "Uru~~m1b -w1~~1 CJ'Vl11CJvt1niim1e.J'1iitl1bbu~ bn'U 1 Ulil ~v\'11 ~ 
bn~ bii~~ b t11 b ~8.:1'11 n"LJ1~88n~b'1'U bb~ '11e.J'1iitl1i!8CJ bn'U 1 '\J1ii~v\'11 ~'Vl11CJ bb ~.:il'i''Ua8'U'1~"1l~~nn11 

b'11qJb&iu 1~v\'11 ~mn bbnm1'\J1~bn'U 

m11.:i~ 5 ~.mm1btJ~CJ'UbVJCJ'Url1bu~mtJ8{b~'U~m1i1.:i8n (l'i''UB8'U'\Jn&i) "LJ8.:JbiJ~~~'U6u1rnvt~CJi1~ 
' 

b'W1~~1CJm~m~~'U (PP) b'W1~1~vt11.:im~~1~ (BP) bb'1~b'W1~~1CJ'Vl11CJ (S) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

pp 

BP 

s 

98 99 100 92 100 97 98 95 97 99 93 94 96 99 

97 96 99 85 99 94 92 93 87 93 83 89 93 97 

98 96 92 90 90 97 97 94 96 99 96 96 94 92 

96 

96 

92 

16 

98 97.0a
11 

94 93.6b 

95 94.7b .. 
L\lmJ 97.7 97 97 89 96.3 96 95.7 94 93.3 97 90.6 93 94.3 96 94.6 95.6 

' ' ' 
OMRT V11~~um1m:fi8iJ'U 0.05 



~11'n~~ 6 ~" f\TmJ~mJ b V\mJl°11 bQ~ tJ b i.Jv{ b~ti~ ~tieJelti~~i.J fl~"Uel-:1 Ll.J~~oWti~tJ1U L VI~ tJl.J~LYn~1'11tJ 
m~~1~oWLJ (PP) bVl1~1~'Vl11-:im~~1~ (BP) LL'1~LVl1~1'11tJVl11tJ (S) 

.... 
1'5 

21 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

pp 1 0.5 0 1.25 0 2 0.75 0.5 0.75 0.75 5.25 2 1.5 0.5 1.75 

BP 2 0.75 0.5 1 0.75 0.5 0.75 2 3.75 4 11 4.25 1.5 2.5 4 

11 
1 1.2a 

2 2.5b 

s 0 0 0 2 5.25 0 0 O 0.25 0.25 0.5 0.25 0 0 0.5 2.75 0.7a 

... 
Lilm.J 1 0.41 0.16 1.41 2 0.83 0.5 0.83 1.58 1.66 5.58 2.16 1 1 2.08 1. 9 

11 fi1 bo~ tJ~n1nLJ!i11tJ1'115 n~1~ bb(;l n~1.:intii1 m1l.J bb(;l n ~1.:inti'Vl1.:i'1f i1~ bdv b LJ~ tJLJ b VitJLJ fi1 Lo~ tJli11 tJ1TI 

d Q.I d ~ 
DMRT 'Vl1~~LJl'111l.JL"1lm.Jti 0.05 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

pp 

BP 

s 

1 1 0.5 3.5 0 1.5 1 4.25 2.75 .25 1.5 4.5 2.25 0.5 2 0.75 1.7a
11 

1 2 0.5 3.75 0 5.75 7.75 4.75 9.5 3.5 5.75 6.75 5.25 0.25 0 

2 4 8.25 3.5 4.5 3.25 3.5 6.5 4 1 3.5 4 6.5 8.25 7.75 

4 3.7b 

2 4.5b 
... 

LU'1CJ 1.3 2.3 3.08 3.58 1.5 3.5 4.08 5.16 5.41 1.58 3.56 5.08 4.6 3 3.25 2.25 

' ' ' 
DMRT V\1~~LJl'111l.JL~v&Jti 0.05 

(;1111.:J~ 8 ~'1f\1'~LiJ~tJULYitJU1~tJ~L1'11 ("ii1ti1tilti) ~'111l.111t1D'j'~LiJti~tieJBtifl~.:1'1f~Vl1tJ"IJB.:!Ll.J~~ , 
' ' 

oWti~LJ1UL'Vl~tJl.JYiLVl1~1i11tJf\Wm~-wu (PP) LVl1~1~'Vl11-:im~m~ (BP) LL'1~LV11~1i11tJ'V111tJ (S) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

PP 

BP 

s 

4 

4 

4 

4 

9 

4 

4 4 

9 11 

4 4 

4 4 

9 11 

4 4 

4 4 

9 4 

4 4 

4 4 

6 6 

4 4 

4 4 

6 6 

4 4 

4 4 

4 6 

4 4 

4 

11 

4 

4 4.0a
11 

11 7.6b 

4 4.0a 

4 5.6 5.6 7.6 5.6 7.6 5.6 4 5.3 5.3 5.3 5.3 4 5.3 7.6 7.6 

1/ I d d 0 CV II Q.I CV d I CV .cal I Q.I QQ d .c:al .cal I d ti Qd 

fl1 LQ'1 tJ'Vl f\1 nu ~1 tJ (;11 a f\~1'Vl LL(;! fl (;11.:J f\til.J m 1l.J LL(;! fl m .:i f\ti'Vl 1.:1'1! t1 ~ Ll.J el L iJ 1tJLJb'VltJLJfl1 LQ'1 tJ mm l5 

d Q.I d ~ 
DMRT 'Vl1~~\Jfl11l.JL"1lm.Jti 0.05 
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Btiuw~'\Jfl~ bb"~ b1J~ ~1'11CJ bbl'lfl~1-:inuvn:i~'1~ 1~CJfl1'H 'V'l1~~1CJm~vi1~°l~\11 ~~1b \JB1 L~'U~m1ii.:iBn 
btl~CJ~-:i~~vi 96.s LUtl~L~'U~ ~-:if111miLY'11~~1CJ'V1i1CJ LL~~f\1iL'V'l1~i~V!1·Nm~vi1~~n~1b\JB1L~'W~ 

~ ' ~ 
' f111lMBflbtl~Clbvl10'U 94.4 Lb~~ 92.9 11111J'11~'U bb~~f\1ib'V'l1~~1tJfli~V\1~~'Unf\1iLL'V'l~fli~'11tJ"UB-:! 

1 if1116l!~~~1J10'\JL1J~Vli!BCJ~~~ 1-tln~1 l 'Wf\1i'V1Vl~B'Uf1111J-:!Bfli!BtJ~~V\ ~-:iJ'U~B-:JU n-U~fl1i"1 ~-:) 
' ' d.J 

b~ tl fl 1 i1~L 'V'l1~~1 CJ m~m~~'U L tl'Ul~1J1l'\i~1'U~1vt-r'U1 otl'V1~~B'Uf1111J-:!Bfl"UB~ b1J~~~'UTI'U1'\J L V!~tll.J 

(PP) 

(BP) 

~ ' 

al '°' ii I 1"~ 2. ui~Ll.J'Ul'\'UtlB'U V\Li1 

3. '\Ji~biii.!l'i''UBB'U 1~41ti 
..:::ii II I 0 

4. 1Jf1111J'1fll'\B-:!LL1J'UtJ1~-:J 
~ ~ 

I JI 
5. "~fl1ibL'V'lifl)~'11tJ"UB-:Jb6l!B 

1if1~~V\1J10'Ub1J~~1~ 

1. L'V'l1~41tJ 

2. tli~Lii'Ul'i''UBB'Ub~41ti 

., ~ 

2. l'\'WVl'Ut111 
' 

ii I 

2. ~'W'V1'Wf11f\i~~1~~-:i ' ~ 
~ I ~ 

3. bf\~f\1iLL'V'lifli~'11tJ"UB-:Jb6l!B 

hri1~41CJ 

1. l'i'ti-:JlotlbLi·N1'Ul'Ufl1iL'V'l1~ 

2. tJ i~ Lii'W ~ 'W el B'W tJ 1 fl LB f\1 ~ 

Ui~Lfrutj~'V'l'11~~-:J 
~ 
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