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A study of suitable techniques in tissue - culture 
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q 



fl1'iWi1~ umt'f1'i 

,, ,, ,, 
mnau"111 

~ A tf 
~a7ny1ff1d~1 Musa (ABB group) 'Kluai Nam Wa ' U'itlflflifla 

II II II II 
mnau°111 mnu 

II ... 

no 1mmu l lllU'l 

C::4 II II ... ptll 
tnlllJ€JU1~ mnuu1n Untna1a~1u Luu~u ( L1KlfijlJ1fl Lrnt o.L Gamborg, 

"' " 2529 ; U'W'l~U, 2536 

.J II .J... C:: 
'l. u sect ion Eumusa "ililV l UntJUllUcHi1flfln1UfllJ rna~~°1U1WJ1fl ~ " ~ Luumnufl 

1.cil ~ t, ~- A ~-- °' ti 4 II 11 4 
"llJlJ llJcWI lillU11ifl1'i parthenocarpy Llnt L fllilfl1'i L WmJU~1U i~Vl'l'l. '1fln1UlJ 

I !I I 

ftw~1>J1nu~;u L'Vfi1t~t1i11n'l.un1'i~uu'itV11u i~"n1'iu"1luuan~oinuluL"owu11 
~ . 

l llf.\l';llJ1fl' 2534 ) 

2522 - 2525 

Silayoi uat Babpraserth ( 1983 ) 
II I 

'i1£N1Ul 111 
II C:: 

l~fl"1fl1'ilflll'i1ll'i1lJ 

A if A.iQf 8' 

,,Ulil"11U11l'llO~ Simmonds uat Shepherd ( 1955) Wi1,-iuu,-i°1U1U"ift'i"ilJ"i'lllJ 
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.. " nui~nnN~1J ( acuminata x balbisiana ) 
'II 

I I I 

ntm ABB ri·1~11li 53 ;0V11 • 
I .. .... 
~e~11J~ Pisang Awak 

4:f I CV 4 

l 'H.lfl11'H1'H"atl 

t• 
l'H~1 

I fl II 

corm 'H~e rhizome ) ri1un1Na~'IW1l'HUe~uuut~un11 
fl 

"n°1nri1u" 

(pseudostem) 
If I I 

'H~en·~u l ~u11 ~1uullcat no11~1u0111'\ u~1.l'l~nunuu im 1 Vio"Wu~'l u • 
15 

I I 2' 

"aO~fltlUl\l1 ~U fl1J 
2' I 

,j1u~e;u 1Jn1uu1u ~huuuHu~~m.1li1~,j\nn ~1ua1~Hu~~ t .YJJ l fl~ti'Hu~ii 7-1 o 

I 

t"l!u~ti1~ca iirnft'u11 n1UNRu11 Nn"il1111u11'\natfiu~nuna1ui.U ttJ~un'Hu1ni1 
I ... .. 
ntrnunn 1 ~'Hcae 

""" """ fln1UU"111Ll~~ Llnt fln1UU01111\111 

spontaneous mutation ) °" " " .. ~~ t 
fl1~1\JU1Umtfi0Cl1£J11\ln1£J1ti l 't!U fll"a • 

2 
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I 

~on1'itii~'i'ittua::u1.1il~l;J1't1°1il1u Muon1~ij,u1~iil'1it"1t'11.10 '1nfl'i1, 2533 
• 

I fl 

fi~an1!&, 2533 > ri1uei1~1,a~na1u~'l.i,u1uViu' "Mil1uau1~~~ufta • 
ti I 

t. u1~.i n1'i,u1u~,'i~ui€Uiii t iiu-n'uu1.1 t Wi1::na1mbu'l n~iliu • 

2. • wa 

• 
2. 1 11uat>au ( peeper ) 

4 I 41 A " I t.iiill 

flflMUfl'll~ L O~i10~Ullll LL"'1JlllU1~ 

I 4 I 

2. 2 WO'l.1JllftlJWHlMU0"\1J~11J ( sword sucker) LflUMUO;~ 

2.3 11ua'l.11n11~ ( water sucker ) tfluMua~~tii~~1n~u~ 



.:. .snrm 1 

14 

I tJ 
'HUtl"l1.Jffl1~ 



' I 

15 

.... 
4. Pl1 (bud) fl1111\lU1~ 

ti ti I 

'l 'HtlrwtHU~ihnhm1v11n ~~ l flu;U'l'l~ Ll~nt,U'\ \.fij1J11fiu~i1J11mHnilO 1-2 911 • • 
• • I .. ... .. 

5. 01~l~1::lnU~l'IWLVil ( tissue culture ) 

'lu'i1v~1ul\lu~ U'itfi1~u (2529) i~na11o~n1~,u1uYni~n~1ui111 1~ 
• 

01'iltUO'HUu'H~u~°ll'H~1~U t1ui1"DIJl~101'iL~lJU-ilJ1tuLifu 10 tti1'lu~1a1 1 i1 LlU 

I 

l\lu~ Smal 1 (1961) ,U1fJ L ~>Ji~ 50 t fi1 Unt.,m~ Hamilton (1965) l\IU1U 

I ti I 

~°IU1U~UUOfJ ~~fJLQ't'l1tOU1~U~U1LifuWit~uanl\lU1~'lmV 
• 

~ I a..-t1 ~ t t tl'tl .: I " 

11fl11JJLLlllOlll1~0U~1Ufl1111U l\l~U'i~'llO~LlPlnt'HUu Llntfl1IJIULL11 l nU~'HU01110 l nu'llJ ~t 

V1°1'l tt~uu,j"HnNRlll~01 flill.fl1'Wn~n~ 'Htio~~~t'l oHHnH~1J1i,jnJ.i"1uf110 'rl"1l oH01'iHRlll • 

c:: ..:. 
m'i L nu 1 nu1 

d 
A ~ A 

( U1~~11Jl, 2526; n11~n~, 2532 ; Cronauer and Krikorian, 

1984 ; Damasco and Barba, 1984 ) 
I 

~~mi1iu~11n1ul\lo~U'it L mti 'rlu ut.111'\,5',.nfo'l.rntfllJl.Jan 1 m-1::t-f1~1mrn:: 
• 

.. 
{11 

.. 
60-70 l Will l 11111~ 
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"' " U'Vf~~U, 2536 ) 

ii ii 

1,000 ~u ~~1~Huo'lHun~~uu~~"1w s,000-10,000 ~u 'lun1~ 

ii ii ii 

l fttl~'Vf() 01~•~a°19\u~~() l ~~1eiJ()~~ULlJJ~U>J1Uft1H1000 L ilu;u., "iVJU'l fo11iln~;uij911 • 
I II ti t1 

~~'Vf~O"i~U~nLflU~U'l~" ~~~~1nuuN~;U~1ULH~1U'lun~1vanu~~"1w 30L~U~l"~~ 

( lU~~"1H, 2534 ) 

tf I I 

tuotuo"ri1u'1"1flqiou1~u~ 'lun1~n~~1nvio~~1~n~~"n1~Na~Vfu~~~~1v'u~ t~u • • 
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~°1U1'WJ1fl 

2. 

5. 

6. 

I 
4 I Q.I 4 

LWO'fi1U~Ufl1'i~~Lftufl 

I! I! I 

1i'n1'itw1~taiu~diutuo i;-iu'fl ( 2536 ) iYinri11i1uu~oontifu 5 1i' 
Q 

1. 
If If • 
4llt 4 4 A ti t 

fl1'il1'1~rna~LUt>UJt>l~'iqf (meristem culture) '1.~Uflfl1'iU"l 

I! I I 
44 A 4QI ti ti 

Luo WO L ~'iqpjR1U[JiJ~l11.l'i~fl01J~1U~1tJO~ (apical bud) LLft~"11'111~ (axillary 

bud) 
I! I 

LUOLUOL~~qpj~fl~tifu'ill~\tl" (dome) ~n~o~"i1~1u~urlou ( leaf v v Q 

primordium 
4 c:!tl ~CV ~ ~ 

'H'iu L na~·1·m~n ( scale ) t>JOl'l~LLUflOomn L mN~Uu1'H1'iM 
Q 

I I 
If 4'11 P:\ °' A 

l.l'i~flOlJ\tl1U~1'iu1'H1'i't'l~"l l 1JU~"l'H'ilJfl1'i L Vlm'l°1U1Ul'l1tJO\tlUR~ 
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apical dome· 
leaf· 

primordium 

/'8' 
t::J single shoot 

meristem 

0 ~ 

multiple axillary 
shoots 

micropropagation 

axillary bud 

'I I'/ ~ plant lets 

-~J 

"' .. "' t l; J: .Ii .. 
an~1.J'11fJfJO~'llO~mJ Lti\~(\~1J,U01''i L 'W1~ L (\fj~ Luo L fJO L nqi ; 

~111 ~vmt.1'1~~10 ff~uiu ( 2536) • 
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" 
2. 01"iLJC1::laa·ubu'fNMl ( organ culture ) i~url01"iu°1ri1u 

'llfNW'fl t~u "i1n ua~ unu~vm:: (embryo axis) 511ci::aO\lt"itu (anther) 
cu 

callus culture) " t ilu01c;;u"ifui%1u 

t 
u"nn l iUNlJU 

... I ., 

L "iun11umutn ua:: 

" " '11mc;;t:1 t ~£J\lttftaa'1'lifou'lunm'r4u1111v1tuut1a1u1u 
cu 

: fl 
4. n1c;;LJCl::lftU\IL~aau,1uaou ( cell suspension culture ) 

(shaker) 

""' ., Mnu 'i~UN1Ufl'i::tnun1-a 

U1U'1 

.: fl 
5. 01"iLJC1~LaU\l'i~"i'il'lfm1ft~ ( protoplast culture ) 

(naked) 
~ ... ~ ti • ., 
fl1>J2JNU\l t "J!Ctn'HO'H2J . . ... ... .. 

>JftDm>JlJ~"\ Ufl1'i • 
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I I 
I 4 d4 I 411:11 G.r A..Cill CV ti 

()U1~\.fU~'l. um~ l flfl'iU'iftOIJl1fl1Vl \!ltn.11>Jn1"HWW11tlfl1'i ~UO'it:lN~12J1'HlU°'UJ1"l '!! 

tl'i::'iu'!!~"l un1'it1~1Jll'i~Wu~ ltftt:N~\!1Viu~~~1~'1 t ~OV1°1 t iiu01'i~1't~m'.n ~uwi'l101u • • • 

(Halling, 1965; Nakajima, 1985 ) n~1utflUW'!!'!!U\0mrl~~~~1lJ1'i\IU"ll.11,,U1U 

2. 

ii I I 
ill ~ 4 A • I A 

W.ff. 2517 'ivm Berg lto:: Bustamante 'l.IJl'11U,,D~tUOtOOt~'iOJ 't'l()U1.J'it1W 
'II 

ii 

tlo1UUD~,,O~o~~u ~uri1u ( explants ) 
ii I 

tuotuil i~un 
I I 

1. mlv m@'lfiiuniJ\!11n·1~~ t ~~OJ ~1U'l. '11qpJOUUJJ'l.;wuo;~tt\ilnoom.n 

tttl1 'i~u t ~rvn::·nuv'l.uuftu 

119'16" Ill Ct I 

"11lJ1'iOU"ll.11'l.IJl1VI l IJlUflU Lt\il"llJflOUUUlJ t ffi1t:Vl~1flfl11 



... ti 

wnwru ua~fltl!2: , 2529 ; Hwang LLn~ Ko, 1986 ) 

l1Jqj~>J1fl ( 2534 ) 
" c:: a,, .. .,.:;, 

'l.'Hfl11>J L ttuauuauu'l.uY1"11.m-:i L ~1a1nuu11 
' 

... c:: ' 
L ~1J'ifl l '>1011 c:: ' Ll'll-:JU')-:Jf111 

' II A -=f ~ 1f M 
ua~'\1"HaNn(ll~'\U't'l~~ Krikorian Un~ Cronauer (1984) i~'>1EJ-:11UMfl11JJ 

~ 

' " a~u i~Y1°1'l.,Yiim1JJ~-:1L~;;u'l-f~tln~M L,ju'luv1,-i~~~1-:1'!-f~VLLfl1JM "'11mn R 
'II 

~ 4 C:: t q q o q C:: I 

'llO~'ift'Uf111J'l.1JL tJnVU"ltJ Lfl')tltl1~ L afliN Nanu >J'IJU tJa')tJ')1-:J L ')[J1 l aflM Ll(ll 
'II 

114166 



• .. 
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" " . " u~111~t1~~01~n~11nn1·rn~n'Huo~mn'l.'Hiii~ 'Huanm.1'l."Hiia1~ii~n~11n~ u~u1'3fl~~ 

wumn'l. um'i L vn~ 

(Krikorian, 1986) 
t <v fl ... .., I A <v fl 

uan~1nuum'i'llU1U'mt'fi~1n11au'3mJ11 L nvtm'inn1U'mt'fimn • • 
I fl 

ni1~1u 01'iOo1U~U~~~,1futlqrH1t>V1'3'Hli~'l.Un1'i'UU1Utfu~~1U1£u ~~Ul~~,~~1 • • 
'Yl°1t 1fum'i~h mH1~1l'i~ L 'Ylt1il'i'HiuNam'i't1~nD~~~mJ'hiim'ina1utiu1H'aunt; 3 u~ • 

. 
'it;tti1~n~urlouu~ou'l.u'U1vt"H~o'l.uL~aut~1t;~., L~u mJan~'l.u~1~ 'l.utHn H 

'II 

"1n ( t11~~"1t1, 2534 ) 



23 

., ., . ., .. ,. .. 
01W1~if'nrilJL~1~LftU~L\WlUO 

(2536) 

·nu'\ 1'11 t>1m~ t 'Hcn~'tliij BA t1~1n~-l1t1n1uut1viiij t i~t\! un~9imnv~nn1u t iiu 

~Vl~iU0~~~~~1tJ'ttl~U~~~ n1~l~~~~1Jft11Ul~U~U•tl~ BA ~UD1'H1~l'Hn1i10 
~ 

I 11 

0. 02-0. 2 UnftO~U~f)ftg)~ ijllU1'iWJ'l um~;mt°1~ ~ l nvim~ll~0~1~1~ l VOJ~U ll~ 

• ' " ii 

nn~11't111 01~Titln1tJUDVli~~1'ttltflU~U't~UU ~UtlU01Jft11U~lJVln~~'Hl1~tlt:IO;U v ~ 

Murashige, 1974 ) 
I' fl I 
"' ... 4 
't1~UlUD~i10 

I A II A CV I 

~~i~H~l~~U~'Hl0~01~l'lllU1H1UUDVI ( Szwevkowska, 1974 ) v 

t ., ., 
UtlOi10UUtliiU 

CV 4 J 4 ~- I CV CV II A ~ .. 

"1"1ftqiunt1~~n1~11u~timt'1~ nun1u'1·~un1~,,nu·~ 11 t nviuovi t uo~v1mt'1'3lJUr1m't1 

"1"1fl~um~u1um~Ww1tiiu~t1i1'3~n~•t1~m 01~tnvi~uun~~1n (Murashige, 
v 

" " 1974, 1977) ou1'3't~fl~1un1~'t1Vlnu'3ft~-3U't"~"n1~~1•o~uovioou1fiumit>t~n1 
.:. 

i~1\W10mlJ't1 Tanaka lLn~ Ikeda (1983) 

d t .:.. AACVtA I.cl 

Haplopapus gracilis ~'3L•1vn.J11D1'H1~'t1lJ BA 2.0 lJnnn~lJ~un~~ 'iVIU'\lJlJ 

I I If fl I 

~un1~~~na~L~o~1n~~e1~1~fiL~"1~a" rr-m~un1~1w1~1au~1UoLUoi1n . v 
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I II 

1 rio~n~>Jtitofi"1'i 01ln'i~l'l'in t 'Klnt'1lJ~tlfl1'i t "t'flt t ~tJ~Llftoftn"l~ t ilu~ut'mu if'nf~1J 
'U 

• 
t mnt'12.1nuo1m'i'1"1'i MS ~~Lttlil~Yi1~2.1'\f1L u~u 3 1'Hfin~2.1 

'U 

I I/ ti I 
A A 4 ti ~ 11111 4 4 ti' 

'11'ifl11Jfl2J01'it~'i~L\illJ1"'n"\'i'(",,_.'ilJ01'iLW1tLClU~LUOLVOOCl'ltJ 
' 

ut1mnn 

I 
.. .., I 

'r1U1J11 
d I A I A ti ti ti = ~--G.# .. A d 

~t:l'i)>JU'l UOCl>J"l "lfi "'"l flUUlLnt OCl>JOOO'llUtlH 1 U°11.ltW'i 11 n L mnn~on,Ut'l'KU~ 
' . ' 

myoinositol 

" ..... 
1-3- diphenylurea LlClt leucoanthocyanin H1'il'Mn1WJfl112JH1lJ1'iO'\Un1'i 

.. ... 
tl1'i~1"1, 2526 ; 'i'l, 2537 ) 

2520) 
fl 11 I fl I I If ti 9' I 

'\U01'iLW1t1~U~1UOLUOOft'ltJ "nvru1UOLU0Yina~~ ~~UtW'i1t"lULUOLUO 

ii 4 4:11 A 

fiCl'ltJ>Jlf1'itl'it001JW1UCIO (phenolic compound) 

" ft~~~ ft1'iUlUUNilWCIOU"l~~100'itlJ'lU01'iHf1~HCl1V (metabolism) 
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" . 
L;O'i1 ~°1'l.~Ha"l"'Kn1U'1i~"'i~H1~ Un~TI°l'l.~Ln~~u·~1n'l.UNl1 NH"lU nunn'i~TIU 

'II 

(Gupta, 1986) 

L UD,!ilJ1ft ( 2534) 
,, . 
.... .... " .... .... 

t uo wonn1u111nrio i19l'itl1M1'i'llO\I Murashige Un~ Skoog ( 1962) 'H'iO 
'II 

1J I 

UtJlJ L ~un11v1M1'iit~'i MS U1\lfl~\ljjf11'i~l'llll.IM 'il'ltJn1'i l rw'11'i l flUU1\l~U~M"ll.I 
'II 

(stock solution) .. " " l.l'ilJ1Wf11'i'l. 'Uft1'iUOU 
.. ... 
1~1lJU 

" IBA iN, l.l~nv 

I II I A : .. """ I• II ... fl .. ..; 
~t'U1tJTI~'l.'K'HUOlf11'1lJ111,Ullfttl~'i~"ll'I~ LV'l'i1t'l.UU~t~'i11lJ~O'il"U"l<Jfi~"lflUU ~\I 

TI°l'l. mfli l n~n1·rn~n'KUO'l~~~u ~.;i~u~-:i 11lu~UtJlJ'l. 'liu~~m11nuo1'K1'H~9l'i MS 'l. u 
'II 

" " . ... ... .... " 
111'il~1~LfttJ\llUBltJOl1ft1U 



(1957) 

(C/A) 

x 
"llU 

26 

1. Oft"leti~lflUU l~U lfttU~U BA 2-ip ~Cl~ • 
2. n~uoon;u L~U IBA, NAA, IAA lLClt 2, 4-D • 

na"l<ti~lftUU ( cytokinin group ) • 

" CV 1111 CVt CV I I 

O"l'j1fl11>J l "ll>J"llU UClt~lil~1U"llu-.1£11'jfl-.1'10-.1rnUJ l ~u Skoog llClt Mi 11 er • 

fl fl I 

Gupta (1986) l~fl0101'jl11ilCI0-.1 L 'W1t l ~ll-.1 l UO l V0~10l.IC11lJVOlil 'il'IV'l~ 
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I t I! I I 

t O\;l'liUo~i.ii}nn lil°1U1uwo~t t V'w.Uu t>io t fuiti11m .U11-V'u'llo~ BA tiiu 5 iia~n-i'11 

" "ltllU~\! flUm'\;l NM ~tft~H'f~lJ'l~lO\;l"i1fl;,U 'lUfl1"i'l;mvi (2, 4-D) OU NM 

'\tlLU~U 

" ~I t:f Atet ti OJ d 
l UUflalJUatlJ"i1fH fl\;J'IJU 'l't!"itllt l 'ln1 10-12 f't1.IV11'H 

i-' I 

Lall~~'lll01'H1"i~'l~ BA 
• 

I .. 

nauaafl'l!U ( auxin group • 
wca tvi'tl (2537) "l~Rnt11t~u1nuuon~uuntn~11"l111 

"l um\911lJ1i"i"i11'tl1gj "'HU1~ Ufl1"iri~ L "1-i11'K'i°Ofl'l1Jfl)Jfl1"i t lil'ity l ~U'i "I • 

I 
4 ~.CC I 

Oufl'l!\l'l1lJOll 
" 

I 

t~u"l~"l~Nn\91111~o~n1ca ~~lil~tUu~o~Rnt11tiW'f>Ju~ • 



• .. 
P11''i1~'1 1 

d 
t'10'l"iHU 

.. 
( 2Jfl • /R~'l ) 

BA 1.0 

BA 5.0 

Kn 1.0 

Kn 5.0 

BA 3.5 

Kn 1.5 

Kn 3.5 

BA 1.5 

BA 2.5 

Kn 2.5 

BA 0.7 

Kn 0.7 

BA 2.5 

NM 0.5 

BA 0.5 

NM 0.5 

2,4-D 0.5 

28 

(Gupta, 1986) 

I 
I .. 

fl1 lUCUJ {%) 'lu~u 

8-13 9.5 20 60 

14-20 16.4 

4-8 5.9 100 100 

10-16 12.2 50 85 

12-18 14.9 

11-16 13.0 20 50 

12-18 14.5 

6-12 9.4 97 100 

10-16 12.1 25 60 
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I 
• l:lf4 4 

~'NVIVl'lllJn1~'UU1U 

I 

~1WnvtJ"L un)jl'lliltl1°1"L ifm~?f~ 1~ 
'I.I 

fl I t ti I 

lil1nuuu~ t 1wO'u'ln" dio too L lil'i'l! fit llutmri~l1.f 1~ovn.nuivi 1 -.."ounu 1 ,Ju tlcnu 

~10 UJ~l'l LLfllHUU11 ri1U'Uv~oW'll~Llil'ity1~1J"i.~LLnt"fl1~'UU1U'UU11'1 fitiluu'ttri~ 
I ~ 

L~U'l1J l'lvfl N" nn~~'UU1U'UU11'1 ~111n~tl11~1fl (nodules) 

(tumors) 
I I 

mm;u um 1u"Luun ;~"Lu"Luuna~nri1~('f~1~titiri;u L~Ofl11Jfl11i""Lif tfll'lfl1~i1~ • 
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t II t t 

,,1mt~~'i.UJJO"N'llO~'iao 'luiv~nri"19i'u'IJU1UOlJWu ihum~ Lflaoun'IJO~OOO~U'l.U'i10 

ii I I 

~~uu~~~'ilf"l~11n1~tflaoun'llo~oon.nutilu 
' 

I 

4 " active transport ~~1!10~ 

I 

t~u 'u~n1w~noon~t,,u 

" uov ournn"~~ ~~an~1~uuu~n1~~1v'l.,, 
' 'II 

" \WVM 

" ~'ri1u'l.~q'pin1~t~~~1~u'i~~un1~~1uuu 
,, 

t1n~~~l'l1;h~ua~l!l1vo~'Ua~m ~1~~tilun~~~~~1~oomu 

" ,,~uuu~m'i t ,,~qi 
ti I 

'llO~l!l1 ~~u·1ul'1tmri~~.;1~oon.nu~bu~urinn·1ri1v 
'II 
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I I ... 

'\JJ11\J~lJn1, 

ti I "if .:. tf d 4 tJ A °' J.11 
'\ umU\ll1~'1 lJUU1'f11t't'li~U

0

1t11'\'t!1.l,~'i[J't!U'\Un1,fl1UfllJ't'f'll '\'H L fllilon~JWltNn1'i • 
i' t1 CV fl~/:4 ti A tJCV 4 I ~ J. 

"tlil 'ililtJfl1,'\'ll'11,'1~ t fl'i1~'1fl1lJHofto1tJ€l€lfl'l!U '\'MfllfW<t1'1U'l!1~ L 101't1 L 'M111~'11J l 't'fu 

~ ti dcv I ti 

UlJ1'\'t!1.l,~'iV't!UflU€ltJ1~nl1t'll11~ 

IBA, 2,4-D 

IBA 
I If I 

t ~lJ~Un l mn~'1uijn11t Lto~ijfl11lJ t fluwwomrh NAA U€lfl';J1flUUUtijfl1'i L fl~€lU 
I 

iimu"\umflt1u.U1tiU'1111n 

... 1: .. ... ..... I A . 

,,mnnn'llu ~t2m~:1..1u9u 'HJn~~JJ'lUfl1'i L ,~n1, t fl\il,1n111n ( mrm1n, 2537) • 
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'If " • • ii 

m, l vn~ l ~u~ l ~ti l Utlfl~1tJ m.J,1U~1\ln l nuH~fl2}1Ufl~~ll ,fl"l ui1 flft. 1960 

'i\ilU Cox ua~mu:: (1960) 

!• 

~1u~~n1,;nu·11~ l nlil m~1~ "ir:1n, t vn~ t ~u~1Ja1uuu\il uot"l uu fl. R. 1974 

Ma ltclt Shi_ i 

CV t ii ~ tJ ~ ~ J. t ~ I 

i.1"'m,Uri1U\111~'1'11tNOo1U ll£11lJ1,0U01lJ1"l~ t Vn~ l mN l Uv l tJDUUlJ11Cl1UuU1~ 

m2,1,1u~1u~i~iM'finll111't'tlu "lull~ttllfl1~H1u Ma ua~ Huang ( 1982) ,1U 
'II 

ii 

'lleNWUtl 'i\ilU l~U~lJU'1\ll,tl1'Ki,~\ilLtlJ£N'llu~ Murashige ltcl~ Skoog 
'II 

I ... 
(1962) 'YI 

AAC-'tA 

2 lJOClfl'rJWIOCl\11, Hwang llo~flO!t ( 1984) 

ii I 

'Yl~fl1,l~U~Uo1UUO\il'llu~fl~1U lJU~\ll,01H1,l~U10U m.J11~12J1,0lVWll~2J1WHUO 
'II 

4=.c:I ti I SI 

"\ UU,~ l llROU l VlU Rao ltotfltll't ( 1982) "ll'IU"11.lo1UUO\il'll€N't!O\il0flflo1U 

ii 

Robusta mt~u~uu~\ll,01m,~riurnN'lleN MS vm-J1jj01,t';Ji'tytlTuttflaai.1 uci~ 
'II 

ti .J : 
ll£nm..10\il'llD~flel1U Robust a 11 t oU~lJUu1'1n'H'f\ll, MS 

'II 

I 

;~ 1 ~>Ju°llJtm11~eiua~ 

I (V AA°'IA AA4VIA 

15 ,1lJfllJ BA ';)~1U 10 2Joofl'r2J\llm'WI, tlelt IBA "
0

1U1U 5 2Joelfl'r2J\lltlo\ll, 

ii 

~~t';l;t\ltnu;u1;u~•ut~u1 ~.,~nn1,i\ilu~~uci1uuu\il~u 
I ti 11 fl I 

~1\1112J~tlfl,lJ ';J~L';l~t\lt~tl~2J1W"l~>J1fl;U';J1fl~Uri1u 1 ~u "fl1,L~tl~2J1W"l~2J1fl 
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I fl 

n11 35 mlo l"Ol~U~UU01'H1'iaA'i 
'II 

I 

tuo~o~n1'i'l~tn~'i1n IBA 

De Guzman (1980) 
I ..... " "" Lacatan UU~A'i01'H1'i MS l'IL~"U°1lJ~Yfi11'iOUo ~ 15 

'II 

I fl I 
~ A QI' t ~ I °" I n fV 41!1 

Hr;\~ BA 5 lJacUl'ilJ~ua;r'i 1.l'i10.fJ11'lU01'i~WmU~llC\~ ll.lot1U01'H1"ifl'i~JI 1 ll(\~ 2 

m'i t ~111J~>ntlH ilui1.1't~i'1>J1n u~'t uflf~~ 3 ua~ 4 n1"i LfuJuiJJ1U11 ifu"ll.ltJci1~ 
c;:: 

"i1~l'i1 Olivia ua~ Barba (1984) 
I 

i112Jl'Hl l WlJ 
• 

1.l~)J1ll!1~0~ 200,000 ~u mu'lUL1o1 10 l~OU ~V'IUJl°101'H1JftUU01'H1"i'l'HlJl10 
q 

" 'lU1J'i~LnftH111a Arakawa (1982) fln~1m.ti1n1"iLHU~tla1t1t10~'IJO~ 

,, a,.. " 

Oo1UWU!i 
I 

Santa Catarina uuaA'i01iil"i~'1LL1.lo~'IJO~ MS i11JJ1'ifllYw1J~lJ10!"l~ 
q 'II 

<t ,, 

~~ 900 AU fl1U'lu11a1 

v A .:, "' .. t1 
llfl~A1'1J1~ 6 A1 L1o1JI l \flJ1~i1lJ'l. U01"i L 1.loUU01'H1"iflO 6-8 iftJ'11'H Singha 

(1982) 
I fl I 

l~0,~1.lnOLUUn1'ift1'1.U~Un'IJU1'1'l.mY 
'II 

'ltll.l'i~ tnftriuaii11~m Jarret uo~flm~ (1985) 

• ... .. 
Saba UU~"1'i01'H1'i MS Tl L AJJ BA 

'II 

• 
'IJO~'IJU1~L~lJWU'tUL1o1 

OOVli~l~LtJU 22 
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I 

Vessey ua~ Rivera (1981) '~Rn~1vru11&"uu"llJa1uuo~~o~n~1u 

mu'luna1 2 

... .. _t:; " " " L~uu~~'~'~&uu~uua~~1"1'nu1uoontlan'~ Bower ua~ Fraser (1982) ,,u 
'II 

~ • ~ d 
~1UNan1,&au~tla1uuo~na1uwufi Williams • 

AAfUt... A ~tl.:i d °' d II II 2 "aan'"~oa~' ~~u~~Li,~&uu~un~""'Oflut1a1 4 ~tl~1~ ua~u1uoontlani~ 
'II 'II 

fi1U'lUL1n1 6 ~tl~1~ 9\a"1'lufl fl.ff. 1984 ,~n,1u~1UL~J&~"11 01~0~01, 

Cronauer u~ Krikorian (1984) 

~ d 4 V.Ufi • 
I 

4 A AA°'tA 

"uo1~1,~Wi MS~~'~" BA 5 "aan'"~oa~' 
'II 

Q..f d '". fUd.:.. "''°' 
~tl~1~ vru11na1uu~a~wu~tvwtl'"1wi~iu&n1nu • 't'IO 4 • 

I .. ... 
ua~n1'H YtU IM ~'o 

II I 

ua1~~uu~;uri1uni~'lii 
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fl fl 

rn~ogi1~1~ 2-3 m ua~9l1vtw1 1 \111 Nl;u~1uuaamiiu 4 n1u 

I fl . 

tW"ll~)JlWUO~ Hn01"iTI~CIO~vru11 ~uri1u~~nri1'lft1U1"i0Li~~tilu~ui~,U01~1"i 

fl fl 

n1'i~~ri1u11a1uuo~ ~~uo1~1ilutvfi1~1111~1~u~ou,u"i~Ut~n~1 • 

'i1U~1U"llu~ Ma tlnt SHii (1972); 

fl 

( bud formation ) 
... I I 

01"iL~1~Lau~~1Ulli11UUO~OOU 

I fl 
ti ~- QI' ., II I 

"ll!Nrnnu 'U'itf.ltU"imHaU~lJU01\'11"i~~Ulln~t'1\ll"i MS + BA + U°1lltffi11 vru11 
11 

fl 

mmt"''l a~"llluuu~m"i t ~~tyt 9i11'i111"llO~'i1n~1u ri1uu"im:m11 "ft1"ill"it um 

myoinositol, 1-3- diphenylurea Ltilt leucoanthocyanin i11"i~1~'1 rnri1 

::l:j ti I d CV CV fl W t If ti I 

U)Jfl1111~1U1"iO,U01"iO"it\llU01"iLtlJ~l~nn (i1HVntfi, 2525) ~~UUU°1lltffi11U1it • 

ti I ti I tJ u'l un1-a~~uu~1rnt L 11~uuo1~1-an~atfl~~ ~tTI'l'l mt~111wn1<a L n~\Jn t ~;iu1J1111a~u 

;~tilu"lll,UTI"1UO~L~U1nunun1"iTI~CIO~"llO~ Guzman UiltAO!t (1980) 
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(2529) 

!I I 

t ilu L 1a1u1u 30 u1n ~Vluii~ t RtN11uo1'H1'H'f\Jl5 Ms ;~ L ~>Ju"l2J~m11~oua~ 15 
'II 

I 
A A I ti 

ua~n15 t VWtl5111Mniomnu Bungulan 
I !I !I 

nlW1~t~U~"tunn1WtlnO~l~OMJ11 

I 
~A I A~ I A 41 4 

l~5~l\Jl1J~\Jl0n"OOO~Unl'H"1~~"~0n15l0~510ft0 IAA 'H50 NAA 
~ 

... ... ., 
1 JJnnmJJ 

. . ., " 
~o~~5 tnu1nu~n;u1ft11JJ1ilun5vi - ~1~ 1110~01'1i15n"L~tau~uu 

I A I ti 
~10015 L nvi'Huoiuo~mnuuu 

tUUt1n1U1U 

,, 
15 u1ii ~viutl~~uri1uovn11iu 4 ri1u 

!I I 

uu~ 2 ri1u u"'l"t1.ltm~1~u~"tuo1m5n\Jlcan"Li"Lu015'1Jt11t1'Htla u9it1furi1~rn~iuo~ 
'II 

ilp:\ G.14 4 Q.r d 
El1'H1'a'l 'H L lJU 5 'a~VllJflO 4. 5, 5. 0, 5. 6, 6. 0 lLC\~ 6. 5 LJJOfl51J 6 ntl1P11'H 

i.' I I ii I I t 
I 4 4 4111. ~ 1$ ,,_ I 4Qil q A ~4 f 4 .. A 

WlJ11LUfJLUOntaU~lJU01'H1'a~~lJfl1WlO~ 5.6 JJ01'aL~'a~IPlnn~ Oi\11fl0 JJ01~LVOJ 
~ 

lllU1VI 015ll\Jl0'HUO LLo~01'a~1L11u~U~LL <i~LL~~ "lll"L 'Htlj "'a10L fivi~u~n11n1~ 

(2532) 
!I !I I 

'\Vl'a1U~1U"t 111 
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All 9' ti ti G.1'1A A.Ai..,fA 

Ul>JU~m11·rnuat 15 U°'m1a 30 O'i2J918ft9l'i LLftt BAP 10 2JnilO'i2J918CWl'i 

Pl 6 ~1.J""1!. L '*u""' i '*u' .,.::,..,,,1 L Pl., tl;U~1~lu~•u~B1'H1'ilUU 5.6 1.J'i1n~11'lU'itU~l1ft1 u VI " u ur-~ UK 

(2533) 

II II I 
.t:i 4 di I 

'\U01'il~1tlftU~LUBLUu~U11 

~mrnt 0.5 u~ Singha (1982) 
I 

I I 2'11 If• I 

Oft1111fl112J L l\JJJl\JWll1N1U'Yl l 'H>J1t'1mo1u01'i 
q 

"Almey" LLftt Pyrus communis "Seckel" BU 
'U 

(Singha, 1982) 

0.4 

" ' " ., " 
1uu1uun~1ui;i"~ ~~uo1~1~u1~'i1t1uv~L'Hn11nuiu n"'l'l.~~uri1uvrn~JJa~'\u 

q 

'\U01'i'Yl~nu~iuo~ Romberger Llftt Tabor (1971) 
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(2534) 

I 
" "ti il«lio q °"' 

v1~1'iH~'i MS+ U'llJtWi11'ivU£lt 15 +BA 5 ppm 01Vi~1'iW1lOU10Ufl111l 
'I.I 

I 

L if um~ L ifuvi1-mui1 ft1~ l a,,n'it~1J 5. 6-5. 8 l'H2J1~H>J01JOft1U'YIO,,U~ D1~1'i • 

" " (2529) l1°101'i~1~£l{)~ 1 Vilt L ftU~iuri1u'llv~LLNu'\1J 01U'\1J ll£l~'i10 '\ Uvlm'iHVl'i 
'I.I 

II II I 

l tlU 11a1 1 l ~DU ViU-J1ii11tmat'( 1 fl(j};U,~1JULLHU'l1JL inuu Lt~ilJVi11nfhU'l1J 

II I 
Q.I> ... I II 4 II 4 CV 4 I 4lilll 

'i10 W£1~~1n1au~uua1~1'in~'ivi1~111a1 2Ja1n1'iria1uria~nuria ~~rinui111auu 
'I.I 

I I I II 1J 

LUUff~"1 ;~v1iLU8~2J1';)10H1'iW~uan niiau'lu,ua1uuu • 
II I 

n1unrim ua L uoH•11 ri1u'lmjpj'i1J~1~i,juuuou €i'n1lil!tfli\'1unu" 
• 'I.I 

" " .... 
m'ia1uu"1L n~w 

A I fl 
L n~-;i1nmm L cn£1£1 • 

i'.ini'H~uTim'i11~iilM~1 ua3:~~ L -;i~t:yL ilu~uM;\iiri112JHULL1l'im~~UTin'i'i1l'\ u~n(j} ~~ • • • 
~ ~ :.. ~ ti a,, CV t/4 t I Q.I c/4 ~ If 

UU L flflUflU-;J~ L mJ1~if'm'iU'l ,,1l'i1J1JH'VNTiVfll llVl'lULL~l\l8~01'i'UU1UViUTiVfl!UU VI0~01'i • • • 
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9' II tJ I 

'ivmi'nu"l'l H'~urillltt1iNMMw1 t ifu~u'iVIU~'i -:ii,jf'l1uu ft'1~n' L ,jun1'i L -rn~ L ~rH t uo t ua 
A I A fl 

L';l~t:ytl'11UtlfJVI (Kartha, 1981) Ll~lJ~~VlllJ' Ll'1~ftO!g:; (2536) 

ti I 

... .,, d " ... d b (2529) ii?: l 'rn~ l '1U-:I en-:i.10Vltl'10-:101J01~'1Vl'1tN'llO-:I L miJ';1"1n Ll'1~ Garn org v• 

I f ..... 

I 
4CV ti A CV t.14 

50 H~~ 01'H1~l1'!! OU"l'l 'IH OVlll tlfl€Hf'l VlflO 
'II 

..:. 
MS fl l l'OJ NM U~ BA BA l1 

BOUiN1JU01'H1~diri • 

1. 

10 tflUt1'11U1U 5-15 U1n 

3. 
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• ... ...... ... ... " 20-35 a~rf 1 L •im L &)10"1 vDMS11ll1l'lfl l'Hlll~fl() 26-30 tNR1 L 'liH &)1Ui1 ft1111 L 'VlJ'Ufl~ 
• 'II 

.,... . " ~ "' " " v1"tf15 '\ii1lfl1115~111W 5.6-6.8 "i~tJ'\~ NaOH LLft~ HCl 'rl5::111Jfl1111L'V1l'VU 

I 9' 

1 N. 11n~u~n~u1t11111Lflun5~-~1~ "na~a~ o.5-1.0 mi10 v~~~1nu~~11;0 
• . .... " U '91VIUEJ11'\ ~ 

• 
4.5-s.o n;11~aa1~15 1 H~5 (~uu11115::111w 5 n;11~ao1v15 1 H~5) fl~an~ 

(2533) 

"' .. " "115~11~11 (1U 0.6 %) • 
I 

U"lV1ii15l~ft111~1JULft~u~L'UU1 

'\uo1i-115L~a1 un1511a~11aou"115Vruoon111111n 



~ 
uomnnu 
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II t 

m'i L i;'l! L ~ll'i1J11110-mimnlbvi. ~ u~itl'l°Tl Ufl1'ill\JIO'KUO'llO~ i uo 1 uanVtM a1i 1 ilu 

II f 

"' Cl .. f "l1Ji.\il11 01'i l nfJ~tln1fJUOVl'\U01'H1'H 'Hn1 Llnt11~1JU L tl'HN L 'UU1 

"" .,,e 
'1mi'OJ'll1 (polarity) " 

A "" "" II II J_,, "" J II ~ um L \Jl'iU2J01'K1'i L 'iUlJ'iOULLn1 U°11.l'i'ii. '111Vl'Yl"H11JVl '111Vl'Yl'\l!ltl1'i l 1JU'll1~ 
~ 

II 4 A J II CV II• J I : II J I : 

um 'K'i0\1n1i1\JIO "ll~l'IUtl11lJ'iOUH~LLn~t111lJ~U'1.~Vl U"1"l1JU~'.111 Lll!O'\U'HlJOU~'.111 Lll!O 
'II 

~ fl A ti G.r 

01J'IJ1\il1J10011~ ivu1vi 11 x 6 Ll!J!U{ll LlJ\Jl'i Llnt'\Ui1ULL01 (petridish) '1"l'H'i1J 

I ii ti t 
llt/f ti Cl 4 4 .J fl I G.r 

'itUtL1n1'Yl'\1!1'\U01'iL\11tlnU~LUOLUOi10~1Utln1UUOVI '\1!1L1n1\Jl1~0U'\U 

4 .: 11 IV t I Ill J II A II t 11 tlV A 

i~ L 'ilJ~OO\JIULl'iO \il~UU01iOH11"lV111 L 1Cl1'Yl'tl!l'\U01'i l OVll'IULL'iOUU 'llUt>UOlJl!IUVl 
'II 

1,ju "" .. 26-30 O~ff1L"llnL"llUn 'K'iO 

"' 11 4 "" II "' d 
tl1itl'ill"l~'1~~H 35 ()~ff1 L l!J!C\ l 'l!U'1 tl11lJ L 'lllJ'lltl~LLH~tl'it"1tll 3, 000 nO'll uon 

'II 

.t d ..:. V Ci:• II t 
i1flU'1\Jl'ill1'K1'iLLCltHO'i'iJJU'Yl'\1!1 n>Jri1u'\um'i L nvi\Jlu fl1'i 1 i~'l!'lfO~~u uatfl1'i 

'II 

t II 

u1J1nmtomu 

4 fl t fl .. II A t lfl 

LlJO\JIUOtlUOH1UJfllJ 2-3 '\ll 'Yl"1fl1'iU1UMlJUtl1'K1'ii19l'i l V12JU\JllU1VI'\ \i"tl1 
'II 
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II .:. II Ill t..,J 1f1 1' lf1 

910~011lYOJ~°1U1U9lU fl11U°191UOOUUU9l(;lnlU,'lJOOn UHlN1 4 ,,u ~1ll1JJ,MU91Ht 

'M.111 

I I I 
4 _'f I 4 If 4 I t lf411 ~ _tf I 

'rlLUUUO~,O~MUO 1~0911•1~~~0ll1tM11~~on'U~t,~"n111~1~LUUMUO 
'II 

II I I 

1uo1vo~~1iluaR"Wl11~~oon'~M"~ 
I I' I II ... ... ... J ... ... If 

LU0~~10LUOLUOnlUU JJ011~11~~11tl1t00U 

I IJ' I I II 

'rl"l'l.M~o~,;11n1,un1,~~uu~1VoJ;u 1uo~~1n~o~1nu11a1~~n1u~1ilu'u~~,l.l ~~ 

1' I 

~l.1~1~ ~~~1nn1~n~aa~•o~ l.l1tn1ffu (2529) Yru11~t"o91~1n11LVOJl.l~JJ1w 

"' d ... ~ " 3. 6 Lfl1 'rlO 4 ~l.1~1M 110111.IU L 110ULLHt01~l'l1U10UHt 10 ~1U'U 1 tl ~t 
~ 

I 

ii .. "°' 
JJ1,,,n~ao~ ~~~O~flao~nun1~n~Ho~•o~ Cronauer UH~ Krikorian (1984) 

A,,_ °' I 

~101t>n11~~mn1 

~°1U1U~U911U~0~01~ rlouu~il.ll.lHOfl11L~U~~uauuuuo1M1,~91~ MS ~""H0~~11U 
'II 'II 

.!. II A 4 If I t 1' ... .. II 

L~O,MLn~11n l.11tJJ1W 1 L~OU 9lUOOUUU~~~~·UUHt11110~0l.11~111W ~~ll1ll 
'II 
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I I 

L~~o~U~nn~~1~U~~neu~1u ~~1U : ~u : Uu~"n a~~1H1U 
v • 

" I 4 

1 : 1 : 1 D1.nl1 L 1)10 

+ .... CV1tl (/A ltll 41' t1 

uuuL~uo~~1 0.1-0.5 n~"~ou~ 100 ~nu1flnL<JJU~t"~~ ~o~uoou~~o~un~1 
• v v 
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I 

01-ari~m:m LUH1it" L BmlU1J1~"a1tl L -i2.1~"1 L uun1-aua1111 ~ri1u 1.l<at L l1fl L 01\i~ L iiu 

I 

'\ u~,n~"i.Hn ~11i10~' nt11n1101-aNa9l 01-ari~oan LLftt2.1H~1tt1t.Nna1t1'\ ull-at 'l1fli l1u 
'U 



.:. 
Pl1'i1~YI 2 

A II 

~uYina1u 

VUL 2531-32 
II I .. ... 

LUufl 
.. 

HHNa91 

(nn.) 

45 

Vf.fl. 2532-33 
II I ..... 

LUDfl 

(nn.) 

Vf.fl. 2533-34 
II I .. ... 

LUD't'l 
.. 

NitNHfl 

(nn.} 

77,236 103,967 70,328 103,732 69,092 101,619 

" " " na1uu~11 870,149 650,693 790,837 901,401 692,367 872,040 

" na1t1'Hull 

I .. 
Pl1'i1-:IYI 3 

" na1u 

" {Na'\lJH"1) 

" na1u 

(n'i~tlD~) 

n~1UU1.l'i'i1.l 
'II 

Ji. "" 't'l"l.'l!u01"na 

88~507 95,096 60,069 

I ... 
flll1 H~U (2536) 

Vf.fl. 2532-2535 

79,976 57,728 81,888 

A GI' I fl 

Lll9l'i091U llaft1 H1UU1YI 
'II 

Vf. f1. 2532 Vf.fl. 2533 Vf.fl. 2534 .Vf.fl. 2535 

3,623 23.95 2,435 18.60 2, 140 16.99 2, 180 16.12 

245 4.73 356 6.95 387 7.95 357 7.04 

242 13.33 127 7.34 93 5.28 140 7.55 

.:. 
't'lll1 H~U (2536) 



.... - ,.., 
'lti~"ll UU01"i1~[J 

.., " 1if~ilUfl'iUI •• 

I '1 ti ti O~ f/ A, I I 

1 • tnmrnnuu°111-wuti>J~C100~ ~°1U1u 270 'HUO • 

I ~ 

ucs~Lnnn 1 'iff"1lffuwo~1,~o 

fli'IO'iO~ ua~ff1'i L i1t1n'11 Teepo 1 
' I 

ucs~ Lnnn 2 'iff",-.tfm gi~mJa1'H1cs L ,ju uo>J'im ifo>Jiu l gicsgi 

I 4' tf t 

na1monenu i.~mn IBA • 

.;. .. " 
lfl'iil~1JBU.i\~BUfl'iil • 

1. 
I t t I 

4 ., °' .. °'"" GI' l:rl 
l~'iO~n"lU"lnau (water distiller) l'WOOi'IUU"l11ff°llf'ilJlg)'itJJJ 

I I .. ... 
2. L~'iO~'~ (balance) 
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3. ( iJI meter ) 
ii ii I ... ... ... ... 

WlO'll'U0~01'H1~'\U01~lW1~lHU~lUOLUO 

4. 
I 

5. ., " ., ..... 
(autoclave) '\WW1ua~um1 '\'ll'1°11.f~uu~o1'H1~ 

6. 
., ., 
(Jl01Jll'IN 
'II. (oven) 

I 

Otl'lf.ruj 180 O~fl1lC)J6L~U'1 1ilu11a1 3 i1'"~ 
• 'II 

I .. 
YI 

., c:: ., .., c:: 
7. (JllUU (refigerator) '\'llff'nnULnu'11~a~a1u 'UO~l1\Jl01'H1~ 

'II • 

8. 

9. 

10. 

11. 

., c:: ... "'t nm11~ 1 ft11 
'II 

.,., : .:. 
(JIU1ULUOWO 
'II 

• .,... .. 
( tranfer carbinet) mu'\U"1>JlJ~~u1n1finllao~ 

'II 

(culture shelf) 1iluiu1'H~n 5 iu 
t ., • t • ., .. ., 

'UU1~'UO~~um1~ 3.6 ~\JI U11 20 ~(JI LL\JIH~'l!U'H1~0Utl~~111tll 2 Yl\Jl \Jl~'\f'l~nu • • • 
t ., .., " .,, 

1-taOVI cool white 'rln~u ft1111L'll"61JO~ltft~ 1,000- 2,000 anen '\m11~11n~ • 

~ .!. t .!. .:. "' c:: • .. 
lUOLUOft~~ll~O Li!HtlU'rl'\UO\Jl~1ft1111L~1 120 ~tllJ\JlOU1'rl 
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I 

.... " 13. Ltl'Hl~Ufll 

I I 

.... ""'""' "' " Lft'Hl~UfllYl'l'tlL~'HJlJe1m'i i.~un nncmm (funnel) 

• A AA 

10, 100 trn~ 1,000 >mac1\llca vlo1'1 

(flask) flttl\91~ (pipetle) •u1~ 0.1, 
A AA "' d 1, 5, ua~ 10 uaao\9l'i un1ne, 

A AA 

(beaker) •u1~ 50, 1 oo, 500, ua~ 1 , ooo >Jooo\9l'i "lo"I 

I I ti ti I 

.... " ... " ......... "' Lft'itl~Llflll'l'l.IJ!'lUfl1'iL'W1~totl~LUultlu i.~mn 'Wo1£'f '\JU1~ 

ti t.' 

(vival) "' "' ~1U l iltN l IJ!D (petri-dish) 

A AA ti 

100, 200 ua~ 250 lJiloo\91-amu 

I I II ti I I 

tifu'101untl~u~~1u ~~"ftn~tl~1anu~e~t'W1~t~t1~tut1iue.min1~i.tl ~~utl,~neu 

(2533) 
I 114 

flil11"l1tltl 

" .. 1. 'KB~l9riU~01'K1'i (preparation room) 

I " .... " "' ... o1~Lfl'itl~Llfll Uo~~\9l~L\9l'itllJtl1'K1'i 



----·--- -- -- -

,. 

I .. 
.fl1ml 3 

, 
.1 \, ' .. 

~' 1 
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- - --- _..._ - ·-

)I. 
i ,, ' 

.l. 
.fl1ml 4 

ti :fl I 

-Hu~ L \ll~tJuu1m·nr1'H-iu t vn~ L ~rN tlu tiimnu6\ uu1tl1~ 

., 



d 
.fl1mt 6 

50 

' .. 
--~-1 . ;."~ ~~~ 
-"*~"' 
..-: . 

"' 

-~ 
_... ~· 11 
,...._ ,,,1~" ! 



51 

" .. 1' .Ii 2. ~a~u1uLua1ua (tranfer room) 

If If I " ... .. .. 3. ~a~LHU~LuaLua (culture room) 

l~U~O~tl~U0101ft0Mfru'.j~1u~u~o~tl1~"1w 25-28 O~ft1L~nl~U~ 
q " 

I 
4 I 

Lln~ l fl10~ l 'IJU1 

Al 4 4 ~ 

l VluU9ln1fll.I Vi. ft. 2536 D~ l Vl(}\IJJU1fl~J Vi. ft. 
q 

1 3/4 iJ 

" 4 4 ~ 
LVl8U9ln1fll.I Vi.ft. 2536 D~lVluU l.IDU1UU Vi.ft. 

q q 

" 2538 11l.l1~u~11a11J1~l.l1w 1 3/4 iJ 'iviuiiur-iu~1u1~u~~u~8 
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A A"' 

UHUfl1'ift~LUU~1U1iU 

A 

n1'ift~LUU~1U 

1 ~.ft. 2536 

2 ~.a.-~.ft. 2537 

4 n.a.-~.~. 2537 
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.. ..., 
01'i'1"1L UU~1U1i[J 

t .. 
'IU l 91'itJ1101'i 

1. t~~u11Rn~1tan~1'i~1~1~trlu1;a~nu~1u1iu 

2536 
fl I 

~11u~ ~n1vmu~tlnn ~na~~u~n1'Wn1'i~~tuu~1u~uJ~iiiu v • 

50 eilll.) (~~ - 70 CJlll.) 
v 

t " 
'i11ln~au 270 wua 

" . . 
1lfl'i1fllJ 'W.ff. 2537 ftU(1\jJ-:l1U~Ulf6~uaU~n1'iL"D1U~ 16 a~W1fl11 'W.ff. 2537 • 

I fl fl 
Qf fl ~CV~ CV !t d 4 QI' J 

'i11l'itUtL1n1flO'itfl°TlU~D~tl~U~n1'ifl~nu tl'it111W 7 1'16U W'i6 31 ~tl~1~ 01'i 

.. ....,.. t "' :: ... 
~~LUU~1Utl~U~~11l~U~6U~~Ufl6 

I 

"" fl 

1. 

(2534) 



.:. 
fl1YCYI 8 
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.. .. 
II MS+ Kn 2.5 un./o~~. +BA 2.5 lJO./o~~. 

,, . ' " . 
uuu01l\11~iiu·Vi'1u1'H1~ua1"ll.lu~~1 L .nu ~1U'Huou~t111lJ~u"l~1 • 

fl I l: .. &II 

15 1luUVl~O\Jl1~1~U1 tltl!'H.fllJ 121 tl~fl1 l 'l!o l 'l!UH 
• 'II 

LifUl1o1 15 

... 
U1l1 

II 

2. 2 m~l'l~~nf!.r~ ll~ittlOtltJOL .nu~ 1-2 0111 ~Vlri1UUtJV1 

g II C. 4 I f/ 4 CV 

uo~"iflUlN '\ 'H'1Vl L '1~tJIM L'HotltlU"llU1Vll.l~~mw 2 amnffm 'l!u~ rnm ,,~~Vlllo~oun 
• 'II 'II 

t 11 l: 11 II C:: &II II dll 

01uuuo1~'tluri1umuu"11:1~u1Vl L 1J1Vl'llllJV1~1mLoanoaoa~ouo~ 70 

II II 

2.3 u~uri1u~1L.no'\u1:11~0~01u Teepol 

... 
15 U1l'l 



I .... 
.tnrm 11 

.J 
.fl1ml 12 

57 



.:. 
.1nrm 13 
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0 

' \ 
' \ 

\ 

-/ \. 
I \ 

/ ~\ 
.... _ 



I ........ 
1'1'i'rl 
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If I 

2. 6 u°1'iuri1u~~1J1aonn111on 'irimtu~ t iJu J 1i'mcaflo 

If I 

i~anfl'i'~rlou'l~ aonn111oon~unca~~~tMao~rit~i~ti1ucau'iri1J 
• 'II 

" .. ( ftft1tltln1Ur!Ui10) 

I 

I ........ 
1'1'i'rl 

L mrou1i'n 1 U~ft00011JDO 1-2 0111 mo11n11~riri1ut1oriua~ri1U"iflU 'loH rnaolil~ • 

3 'llU1i;) 

_, a,,c 4 tJ • l: Q.r I : I 

ft00011J ~rtt10i;)~~"iftU~ULMaO~U1" 1 anu1nntenu~Lll~"iUU ~i;)UlJ~,,U~1U~111ft1111 
'II 

: I : """ A I If "' ... CV .::t U1lLUu 4 ,,u u~a~,,U'lM1J~"Llil"i~0Ui;)1U 'rl"1'\Uan~Li;)U10UU'rl~ 3 i1W"i01M1"i 

"' I t 
~10U1~'rl~M11~ 90 

• 'II 'II 

CV I I 9' 

~·mu1~ L ,,unu 

" .. 
4 ,,u 
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.rnmi 14 

~ 
.ll1ml 15 
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. '"-=' 
·~ 

:-.;:~ --....a 
_,;~ 

• • 

f if t/ I 

ffl'juunnmrn1111 l llgvuul.1'1~ t ~iqrNiu1'Uo~~uri1u l uo i lionni11.1viili 
q 
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2. 

3. 

4. 

5. 

6. 

I I tf .. ~.. '., .. 
'KUO'YI t VOJllJU 'K1fl1111U\ilfl~1~flU\il111UHU01'i'Yl~aa~umJ uYfnno t 'iUa (Factorial) 



,, 

... ., 
HH01"il~lJ 

I II 

m~n~~un~n"i::111un1"i (13 JJO"i1flJJ 2537 - 17 a~w1flJJ 2537) "i1JJ"i~u~ 
1 

.... I:. X.&~~ 
1. an~ L ml,B~~uHlU uw LUBTI L 1.litlJUUllMlll 

~Uft1Ut~atba*1~JJ1~10HUB•U1\il~1~,~~ 3 ,U1~ UH::Tl"101"i~\illlU~~1JJ 

G.I I : 4 4 cl A a, ~ : II I ., tf~ 
01"ig)\illl1J~ L Utl lUB l 'WB t 1.li'IUUB1H1"i '\U~1U1~UflHU"l\illln Hll\il1HTI 1, 5, 9, 13, 

"' " 17, 20, 25, lli'I:: 28 "illl 8 H1J\il1H 
I " ., .,.. ~ 

"l\ill1°101"igJ"il9U1Jlli'l::1JUTlflNH01"i l 1.li\UU 

" "' " " tt1Jn~~1~i•a~~UH1UlUBLUB~1UUB0•1\ill'W1::t~U~ H1U1"iQH"i11fi1Yrilll"l~~~U~B 
1 
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. " 4 4 ... 6' I CV 4. 

( 20 >J. fl. 37) UIOr.\11'iW1,-i1ffl1ifi1'i9\"1UU~lN 3 115 

ti ti I II II I t 

LL1Ja~~uri1ULUOLUO"~nlfil!g:f1~1Ufla~nu nri11~0 ~uri1ueuo~LUOLUO,u1u•u1~Lfw 

!:v ci:v cv Cl:" ,., ,.,, .. • vci: 
llJUU1~ L anuour.on~ L n9l L W'\~ LL\JIU~'\)J>J01'ilt\JIO\Jl1H'iOLL\JlnHU01J'i10U\ H L HU ~pu 

llJO~L~oLrlo~N~OU'l.U01H1'i L~)Jnffu"'K111a-"1~ 'l.U~1JV11~n 01'iL\1~~111JO~~U~1U 
" 

If I I 
,. 4 I •Got I I I 4 

LUOLUOOo>J TPp20 II >Jnn~tviun11nn>Joui • • 
CV d'~ J : I : ~ ii 

H1JV11HYI 5 (15 n...... 37) fi1'i l 1Jauuu1Ja~llJO~'t!Ui.'f1U Luo LU0fln1U 

fl~~nuil1J~1~~ 1 a~~~~ Ln\Jl'\~il'l L \IU~O "01'ill\Jl09l1iU'1~tl'i10.fJ'l. ,1 L t1uL tJU~>JllJ11'1 

CV d.J q 

Htll'l1MYI 9 (11 >J.fl. 37} 

~ a,, I i'C: :; 
L 1.JoUULL1.JM>J1nun LL\Jln1'iLL\JIOl'l11J'i1fUJ"lM l M\W1fl11JU 

" t ......... '"t ..... 
~1U01M1'iH\Jl'i I' II Yl~3 'l1in1'i\Jlfll!U~lln~HUtlfln1UYl~3 llJU1VI H1"1'iDUU1J'i>J1W 

" 

" " . .. ..J .. .. .. .. 
't!Un'lU l Uu L mrn~ L MnO 2 H\Jl'i flOH\Jl'i I Un~ I I 

" " 
III 

" "' ... 
H"'ni'iUfi1'iLnU~UU01H1'i 

• 
H\Jl'i I' I I M~~\11flYl~n1'i~l'ILLU~'l.un~>JllJ0~1~n1'i~ 1 Lln~ 2 1J'i1fl.fJ1101'iLL\JlOm " . 
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64 

Q : u !' L 1' lJ 'Li j] .u ITT 1-Y\ "1 V\ (J\ "G\ ~ ~ 
c 14 SJ.fl."3~) 

i ; 



65 

I ~ fl !11 I _ I 

ft1,,m 18 n1~t~1qiMmt1,o~~uri1utuutvon~1LJ~u$J~1~~ 4 (3 ~ H~~ sub) 
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., d.J 
nu~1'H~ 17 (6 ~.fl. 37) 

II II I 

(2 ".lf. 37) n1'iL~~~1,o~~uri1uLUuLVu " 

"Huon~ 1-2.s 

~ 

l 'HU 

• 

(26 n.i'l. 37) 

t I I°' fi ~ t 
1-2 'l.U\9lu'HUu Ut'IU~ LuU'l.UlCln"jlrn~HU 

'i~o~~ 2 Lilu~u~1~~ 2 'H~~~1nL4"u~u~n11fli~u1n 'H~o~u~1~~ 2 

Q,I' """ • g 4 4 ~ If • Cl.I' cf~ 
'HM01'i\9l~L1U~lUulmH'WulUCltJUu1'H1'i "l~UOHU~1'H~ 3, 6, 10, 14, 18, 21, 

(3 n.v.. 37) 
I I/ I IJ' ti I 

tt!U1~ l ~;\W1nn111~tJ~ll'iO ~~lf l ~;U'l.U'i~~UU1UOCl1~ 51utt1u'3iuri1unN-3m.i'l. u 
'II 

I If ti I II 

B1'H1'i "ff~~L~;\W10 ~~lfl~'W1~~Uft1U~~Lalf~UU01'H1'iH\9l'i III 
'II 



' 
f 
!. . 
i' 
I 

' .:. 
.fl1'"'1 20 

I .. 
.fl1'"'1 21 
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B1ll1'H1(l]'i I I I 
qJ 

I ti I I 

n1'ilVUllfl{l~'1l,jul~tJ~UUB1H1'i'11911n III ~tlvn~ii 7(3 "' H~~Sub) 
qJ 

ti 

{luflfl1UUBU 

CV (/~ q 

~(!]')' I N{lfl1'i'tlvmu~'1tl1911'H'tl 10 (TX) ( 18 JJ. fl. 37) 



~ snmi 22 

..:. 
ll1m1'23 

68 

>; " " ' ,• ' - ···-----·--~----

01~ L~1~1,o~iu~1ULUOLUontj" TX~~~,~~ 10(2 ff ~a~ Sub) 
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I I 11 

aonoon1non~n1~111~vuo1'H1~ ~t"~~ouiun1~au~~fta~ uat'llv1vn1~oon~1niu 
11 I 11 

ff1UL~11 iuri1u~~LaV~UU01'H1~if~~ II 
'ii 

If fl 1• A a,, 

fl°1'l. 'H1IO~~tl£nui11im1~ 1 ~~Qfl>WU1 
'II 

CV cf .J 
if1.IV11'Hfl 10 

:; -=ii ti t!IC:::CV °'I .. A" fV .Ir 
•u 11~1vo~unt~1'111~~Nni~t'HU~~L~u u1~~1ou1~11iu1n~•u 1-2 iu anlftlltou 

fta1V~tl~1~~ 6 ;U~1U'llO~L~Ol~O~l~V~UU01'H1~if~~ III LflULlfln~if '""01~ .. 

• . . .. 
11100110n110U • 

(V d~ 
~11~1'Hfl 18 

(1.l~t111W 8-9 l~U~l11~~) 

(13 'W.ft. 37) 

... 
(9 11.V. 37) 

" 'Hllogjoiu i~l1°1'l.~UftO~'llO~fl1111LllU'HUOif)Jm1'J1n 
'II 



.:. 
1nrm 24 

I ... . 
.fl1Tm 25 

70 

I V 

'"ijtav~uu~1~1~ 3 ~~~ 
"' 
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1.5 

"' .. .:. 
~tl~11m 29 (3 ~.fl. 37) 

~tl~n~ 25 'i~v'Huu t i~t111 ilu~u~'1>m'i&i1~~1mu1~ L ~ui~;~ 1 ~u ij•um~mm 1-2 
'II 'II 

" 'l.u fl1'i119lfl'HUt>tl'i:::mw 1-3 'HUu~u;u 1J1'3;1m'.n-3u1~119ln l ilum\2J'HUu • 

.:. "' "' • .:. .J " • ., .. .:. fl 3 'HCN~1flfl1'i9lVIUU'3ltla£JUtl1'H1'i en~"lVIUfli11JVl11m 4, 7, 11, 15, 19, 22, 

26, 

CV dl:. 
Htl~11m 4 (7 n.w. 37) 

" " . 
n1'i1~~~1,a~iuri1u1un1uori1u 

ti ti 11fl I II II 
4lll I 4 4 d .. .. ..icv ti 4 CV 14. I 4 

,,Uff1U l Utl l Utlfl t a£J~UUtl1'H1'iff9l'ifl I 1rn::: I I 2J(\~fl(t1UfliNflU U9l,,U~1U l Uu 
'II 

I I II ti I 

lUtlnl~U~UUtl1'H1'i~9l'i III li~~1~u[Jfll1 Utlfli10UU~n~n~°'fU~tflVIU~l1W 
'II 

A I tlC:: I tldt 

li'if(iNnutlfl2J1'l.'H1'HU "[~[J1uW1:::'l.Ufl(t2J TP ua::: TPp i:::U9lfl9l1,1~~fl11 TX • 
" . " " . 

~~uiuri1u~~1au'3uue1'H1'i'19l'i III ri1u'l.mi11ifuufla~'11n~;u;~1~u n"l'l.~'"" 
'II 



..:. 
n1mi 26 

~ 
n1mi 27 

72 

ti ti •I I 

n11l~itWiwu1,a~~uri1UlUBlVB~U~tl~1H~ 11 
., 

(3 ~ 'HM Sub) 

., 
(1 ~ 'H'1~ Sub) 



I ... 
fl1mt 28 

d 
fl1mt 29 
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II 91 I I 

n1~1~~tWluu11u~~uri1u1uu16oiu~tl~1~~ 18 
., 

(2 ~ 'HCI~ Sub) 



I ... 
.fll't'f'rl 30 

J 
.fll't'f'rl 31 

74 

ti ti I I 

n1~t~5~1~u~iuri1utuutVu~u~tl~1~~ 19 (3 ~ ~~~sub) 

.4' 
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"" (25 JJ.ft. 37) "" 11 

" ti ' • " 

U1~~1uU1~tnuu~~1J1fl~1~ ~uri1utUuLUv~~L~U~UUu1'H1~H\Jl~ III 'shjW.UU1n1~ 
'II 

" "'" 't Uftfl~ l flu~rntil~n-i\~'iNH1110~U '\u~ L ;£11 l ;!11 'tW11ffi'1JJ;Uihu;~ L ~U~UUD1'H1~ 
~ 

n1'rn9ln\Jl1 

I "" """ I I 'HU011~11JJ~JJU'HU~011H\Jl~ I I 
'II 'II 

A 

(16 11.U. 37) 

~1u't'1.n\pj"Lu 1-3 "Lu 'Huon~ 1-6 t"l!u~rn\Jl~ n1~u1J1n'HuontJ~~111w 1-3 ltuo~o 
'II 

: I/ °' I i "" """ ~u '\Ufl1~~1111J~~JJ1~0Uil~ 70 ,O~\Jl1uU1~~~'H11~ JJ~1111H1JU~W~ 
'II 

(13 n. ~. 37) 

(16-17 n.~. 37 ) 

A A 
1 L"l!U\Jll11\Jl~ U11 0.7-3 L"l!U\JlL11\Jl~ 
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I I ti I 

tl~lJ1MfUO~~ L TOJ;;Utl'i~111W 358-445 'HUO ( rnaa 402 'HUO) 9\o 1 'HUO l ~2J 

2. 

II I 1111 

Luo Luofl~~u uu~oom ifu 3 iuu1vi~o 

c: II 
4 4 Al A .. 

W1~lftH lJTl11lJ~~l'HUO~UVIUtl'i~lJ1W 20 L 'l!U\il Lll~'i 
'II 

... 4 A: .. .. 
w1~na1~ lJTl1111~~l'HUO~VIUtl'i~lJ1W 50 L 'l!U\il LlJt<l'i 

'II 

II 

W1~'\1'Qf 
• 4 4 A .. 
lJTl1111~~l'HUO~UV!Utl'i~lJ1W 70 l 'l!U 91 llJ~'i 

'II 

I I II II I I II 
4 4 Cif A I 4 4 CV 6' AG.IA G.I 

L lJO'Wi1'ifll101'i L tlftUULLtlft~l\IO~'!IUH1U LUO LOO 'Hn~~101'i11tl~U~01'iTl'i~ 

ti fl I II! 

Ll'ifl LLft~'H~~i1001'i~VILlU~~Uff1U Luo LUO L ~o L au~"\U01'H1'i'l.'HJ.i 1, 2' 3 ~tlm~ 
I II 

N1uiu ~1'W'i111nt1'i1n~1"1'i~~'it1i~~~u~o 
q 

I " I/ I 

2.1 01'iLtl~OUlltlft~;U~1ULUOLUO 

., " 1 fftl1V11'H 

II II 

~uri1ui~L~~~1111u10'\mji;;u 'H~OU1~ri1uw.iiu1L~U'HUO,~U1~ "l\IU1Vl~~'i~'H11~ 
'II 
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a,, " 4QI I I A 

£111MTH 1Jfn'At'Hd1~ 1-1. 8 L 'llUl'l l2J(ll'A 

9' II ' 

11 n1'it~i~1'1Jo~~uri1u1uotuo~1uf11111~~ "n1"Ariwru1'lu1nurn1.11una1~u~111n 
u 'II 

I II °' 
( fl1U°'"ntun 2-5) 

I/ I l' 

~i'uft1111n1' 1~'lltl~~mbuil'llu1u'L mji~u 'l U'it~u1.11uno1~il~riouiU'1~mn ' " ... (fl1u°1Hun 

2-3) 
I II °' 

( fl1U
0

1'HUfl 2.6) 

' • «If °' .,,, .. 
L~Ul~U1flU (1Jfl1liitU 1.1-

I I 
.if A ,. A tit ti 111" t A 

lilitU 1.1-1.9 l'llU\lll1J(ll1) llJtl'W~11U!1~1flfl1'i'l,.,fl1U°1HUfl1.111fl.f;l11 n1'il~'it\I 

I 

~1l~~U'lU'it~1JfttlU~1~1J1fl I II °' 
(fl1U°1HUfl 3.1) 

°''" '" (V 'lU'it~1JflOU'IJ1~ll1fl (fl1U°'"nnm 2.8) 

A 

0.5-3 L'llU\llLJJ\ll'i 
I .. ' .. 

(11fl1 L\titU 

II ' 

;uri1~ri1'it~11~ 0.5-2 L'llU~11J~'i <"ri1LiaU 0.9-1.8 L'llU~l11\ll'i) 

' • " (V 4 ... 4:11 °' t " °' 
( ft1U°1HUfl 2-5) ,.,'iu1Jfl1 L\tftU'l U'it~1Jll1fl ( fl1U

0

1'HUfl 3. 9) 

A 111" I I A a,, <V II 

L i'HVMllU1111fl011~Utl~~'IJU1~ . 20 tlitt 50 L 'llU(ll l 1J\ll'i l 'it~1J '1"llt"A1Jfl1111011~ 
'II 

II II I 

'llu~;uri1u L iia 1 au 

' Qf1 al Q..o 4 I II I a,, I II °" 
1Jft1LioU'lU'it~1J1.11Uflit1~0~fluU'IJ1~1l1fll~UflU (fl1U°1HUfl 2.5) 



I .. 
fl1'i1~11 4 

1 

5 

9 

13 

17 

20 

25 

28 

I .. rnau 
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II II I 

01'iL~~qp'9ru1'11o~iuri1ULUOLVOM~OMUO 

I .Ii di A I I 

Ull~ L 1.liUJU01M1'i L110~~1'itll1~1fl'llU1~'110~MUO (MU1U : <JllJ. ) 

MUa'Uu1~20(<J1". > MUv'llU1~ 50 (enJJ. > MUv'llU1~ 70 ("lllJ. ) 

1-1.5 1-2 1-2 1-2 2-2.5 1-2 

1-2.5 1-2 1-1.5 1-2 2-2.5 1-1.5 

1-3 1-1.5 1-1.5 1-2 1-2 . 5-1. 5 
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.cit. "-'A IQ.I' t/ ti II II CV fl A t ~ : t• a,, A 

'\ Ufl1~1.l.fJ1.J\ll'31U'UU 1UtfUfiflCl 1llU°111l'IUfilJ~ fl utl '3ft~ '3U "l \1n1°lfll~U1Jll~2J1f.U • • 
' 2' ~ .i:: N • A • I Q,,t d I 1: I ~ ~~ (Vc_ : 

'MUtlrn'l1U'1 l VOJ'llU~lfl'HUtl l~ll l 'HUtl '\U't!1'3i."f1.11'11l-l\ll1'3'l\ll'3ll\ll l ~111.l{IU\llfll'i l '1'11t l ClU-3 

ii ti I I ti 

turi1u 'uo i ua ~'m~::n'3Hui1vifl1~'1"1no'3~111 s ~tu:: ~im~fl~~1111~mllll!tlana1u • • 

I I/ fl I I ii 
I ~ &!I ii ACVA ACI (V A I 4 4 Cl ii ,q 

~11lJ~'3'U0'3'MUDlVl11n'lilw.J1J\llfl1'i 1fifl1~\ll"1ilUi."f1UlUDlUfJ llClt~~'itll'Hl'in'l't!lClU-3 
v v 

:. :4 A ~ I G.I' I c: I t<V d 
~U~1U l UfJ l Utl 1.l~lJ1U!fl1~ l V.lJl\ltl-3\fUtl O\ll~1i."f1Ul\lfJ'3fl1'i l l'OJ'l UU\llfl~ilni."f1.l"11lf 

if if 

u~at1~fl1'i~\il;uihm1'3 3 1~fl1'j 
I if 

ijLt u1'iwm1~ t rru11~111oim'rnna1u i ilui1.1-i un"luu-3 t ~u1nu nii11~0 'l Ufll'i~l'lttu'3;u 

a, "~ 
( ~ll\il1'Hfl 8-11 ) 1 'MUD w~a 

if if 

1 ;u tflu 3 ;u fiviiilua\ll'i1~1u 
I I tJ I 

1in 2 (TPp) ri1u1in 3 (TX) ;uri1u~'3~t~1i111ilu"Mtlu~ai11 U'3ft'3~1.1~111tu 
II fl I ii I I 

ifi1t~lJflu 4 ;u 'lui1-3fll'j~\iluu'3tilatvuH~-3n 4 (~1.ll'l1*n 16-19) u11~111w 
I I if t 

fll~ L fumua\ll1111~fll~n 1 < TP > -i uo\il~1 1 : 4 u ~m'i~l'liuri1u\ll1111i'm'in 2 

(TPp) 

"' o'J 
( i."f1.l\il1'1m 20-22 ) 

I ..... .. 
1:2.7 lH'lt1fifll~l1 3 (TX) 

.. 
11 

I I 

ij11~111oifll'i, rru'llu'3»uu 'l u5"1~1n 
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11 I ti 111 

~o~~uo 1in1~~~;u~1u un~~~~o1w1~n~;tftV~Luo1vo 
~ 

I 

~U1~~0~WUO (CJDJ.) 

ii 
A I 

~U'11U 20 50 70 20 50 70 

TP 1 1 1 1 1 1 

TPp 1 1 1 1 1 1 

TX 4 4 4 4 4 4 

TP 3 4 3 3 3 3 

TPp 3 4 4 4 3 4 

TX 4 5 3 3 4 4 

TP 12 10 10 8 8 7 

TPp 8 10 11 12 9 9 

TX 26 26 27 26 27 28 

TP 27 25 21 23 19 18 

TPp 21 20 23 18 12 18 

TX 63 65 61 70 82 92 

TP 149 143 145 152 146 147 

TPp 157 150 154 158 150 152 

TX 445 345 358 358 429 425 
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UJtlYf~1'Hll1~10n1"i 

1-4 8-11 16-19 20-22 28-31 

1 3 12 27 149 
(1:3) (1:4) (1:2.5) (1:5.5) 

1 3 8 21 157 
(1:3) (1:2.7) (1:2.6) (1:7.5) 

4 4 26 63 445 
(1:0) (1:6.5) (1:2.4) (1:7.1) 

1 4 10 24 143 
(1:4) (1:2.5) (1:2.4) (1:5.9) 

1 (1:4) 
4 10 20 150 

(1:2.5) (1:2.0) (1:7.5) 

4 5 26 65 345 
(1:1.3) (1:5.2) (1:2.5) (1:5.3) 

1 3 10 21 145 
(1:3) (1:3.3) (1:2.1) (1:6.9) 

1 (1:4) 
4 11 23 154 

(1:2.8) (1.2.1) (1:6.7) 

4 3 27 61 358 
(1:0) (1:9) (1:2.3) (1:5.9) 
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I 
.. A 

l l.ltl'Vl~ 1"'Hl!1~1 flfl1"i 

1-4 8-11 16-19 20-22 28-31 

1 3 8 23 152 
(1:3) (1:2.7) (1:2.9) (1:6.6) 

1 4 12 18 158 
(1:4) (1:3) (1:1.5) (1:8.8) 

4 3 26 70 358 
(1:0) (1:8.7) (1:2.7) (1:5.1) 

1 3 8 19 146 
(1:3) (1:2.7) (1:2.4) (1:7.7) 

1 3 
(1:3) (1:3) 

9 12 150 
(1:1.3) (1:12.5) 

4 4 27 82 429 
(1:0) (1:6.8) (1:3) (1:5.2) 

1 3 7 18 147 
(1:3) (1:2.3) (1:2.6) (1:8.2) 

1 4 9 18 ( } 152 (1:4) (1:2.3) (1:2) 1:8.4 

4 4 28 92 425 
(1:0) (1:7) (1:3.3) (1:4.6} 
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.:. t 
l \tft£J'tN 2 

2' 

;u~1u ff~~o1~1~ 1-4 8-11 16-19 20-22 28-31 
" 

TP 147 1:3.2 1:2.9 1 :2.4 1 :6.8 

TPp 154 1:3.7 1:2.7 1: 1. 9 1:8.6 

TX 393 1:0.2 1:7.2 1:2.7 1:5.5 
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" . '" '" 4Cil GI' A. I A•4 A 4 I 4 4 0... 

11ifl1'jg)'1~U~1U11i'rl 2 (TPp) Un~ 3 (TX) l 'W>J'll\W1flfl11 'i~CJ 1 'W>J'llU'l U091'j1 

ri1u~'l n"1 L fitNnuft'o 1 : 7. s un~ 1: 7. 1 fl1Jm"-iu 

.. " 
"L~a'l~1in1'j~~uri1un~ 3 1i'n1'j ~uounu~tlo•u1~ 20 t~u~1"91'j Hntl'j1n.Q11 

I 

fl1'j L mJ1Joimw611o~mion"'1a i 1'ui tl'l U'rl°1U€N t ~a1nunun1'j'l i'llu1'1 20 i ~u~ DJ~"S" 

(TX) 

t I fl I If I 

fl1'j t m,,u~~tlu1m.i;u'lu5~rnri1u~'lncl' t fia~nu 'lu1i'01'j~~iuri1u1~~ 1 (TP) un~ 

91 9f I 

'l,r1i'n1'j~~~uri1un~ 3 1~n1'j Hntl'j1n~i1 091'j1fl1'jLVoJtl~"1t1Mtluncl'1a"Rn~ 

a,. ct~ 
(~tll'l1~l1 16-19) 1:3.3, 1:2.8 
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I II! 
CVl!fA A I I ti A qi 

>J1fl Ui'l~t.J~>J1.l"i>J1tufl1"i L VOJ'liUu>J1flfl1101"i'\'U'VU1~ 20 Lli'I~ 50 l °llU\ll L>J\Jl"i rnv~ 

I I 
CV I Cf ti d fV " t A 4 A CV 

'1UO\Jl"i1i'f1U'l1fl€11£Jfli'l~fl1Jfl1"i'\'U'MUO'UU1(j) 20 Lli'I~ 70 l°llU\JIL>J\Jl"i fl0LVOJ'\Uot'l"i1 

A... °' J: .J t ..... °' 
1: 2. 1, 1: 2. 1, lti'I~ 1 : 2. 3 \Jl12ntifl1"i\Jl~'UUn1U'tN 3 1ti\911>Ji'l°'m1J H1Ufl1"i 

I I II I 
A A I A4 CV tr1' I.I 

fl1"i L YOJ1.l"i>J1tlrnUO L YOJ'VU'\ UO\ll"i 1'Vl'l 0€1 

t " . ~ 
l~[J~OU'Vl~ 3 ifim"i~~imhu "i~LJLVw-iU'tUO\Jl"i1 1:6.9, 1:6.7 Lli'I~ 1:5.9 

~ 
~1flfl"i1rh'l 4 

I II! 
Ill Ir I ti A Cl1 

L>JO'l'U'MUOfl€11£J'UU1~ 20 L<)l\l\JIL>J\Jl"i l€1£J~1JU 

II! II! 

a1M1"ii'flll"i II ~1£J1tin1"i~~iuri1un~ 3 ifin1"i .., 

" " ,, ' ' " 
fl~1[Jft~~01Jfl1"ilftU~iuri1uLUOlVu1JU01'M1"i~\Jl"i I "i(j)£JLVOJ-iu'luo\Jl"i1 1:3, 1:4 .., 

LL€\~ 1: 0 
..... ., 

3 1ti\Jl1>Ja°1~u 

CV tJk 
( ~1.l\;l1'M'l1 16-19) 

I II! I 

m"i L v.~J1.1~111onn10'\ uii'01"i~~iuri1uifin 1 ( TP) 
... ., 
>JO\Jl"i1fl1"i 

ua~ 3 (TX) 
I I I ii 

CllCV A A ~ I 4 A 4 CV 

>JO\Jl"i1fl1"ilW1l'tU1.l"i>J1tu'l1>J1flfl11fl0lVOJ'VU'\Uu\Jl"i1 1:2.7, 1:3 

CV c(~ 
(~1.1~1'M'l1 20-22) 

I II! I 

u~n1"i t V.mJ~>nMtuo"tuii'm"i~\;liuri1uii'ii 2 (TPp) 
II! 

II! I ... 

UO£Jfl11fl1"i l €1£J~1JU 

• A A t 

fl1"i l VOJ1.l"i>J1tl!'MUO 

II! • 

'luii'n1"i~(j)~uri1uii'n 1 (1P) (TPp) 
II! . ... 

>J1flfl11fl1"iLaU~1JU01'M1"ii'f\Jl"i I .., 
c: II! 

tanuoa 
II! • 

u~'luii'n1"i~\;l;uri1uii'ii 3 (TX) 
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I fl 
~ 4 ~ °' 

l VCJ~U'\Uv\Jl'i1 1: 6. 6' 1: 8. 8 Uft~ 1: 5. 1 \ll11Jn'l\il1J 

I 

01'i L VoJlJ~1J1UMUtlOft1UUO\Jl'i1 

I ... 
't1 16-19) 

I fl I 

Ll~lJ~1J1W01'i l WlJ~fl~'HUfJOR'lU'\ u1i'01'i~\il~U~hu1i'~ 2 ( TPp) 

' 

(TX) 

1 : 2. 7' 1 : 3 llCl~ 1:6.8 \Jl1JJ 

I 

01'il~tl~111DMUO 

II I 

;uff1u1~n 2 (TPp) 
... 

(TX) JJ 

I fl I 

lJ~JJ1wn1'it~'HuvnR'1u'\uiin1'i~\iliuri1u1€n 3 (TX) 

I I I If I If 

1J~111wn1'it~'Htle:i'\uo\Jl'i1nt~~UJJ1nn11JJ1n ~ul~;u'\uO\Jl'i1 1:7.7, 1:12.5 

llCl~ 1: 5. 2 \Jl111Cl°'ilJ 

: 
LCIU~lJU 

~ :.,, °' • : .I ~ J G.o' d,1 - ~ : 
lJ'i10~iWl~Ufltl "\ U01'i\Jl\iltllJ~ l utH tJtlfl'i~'tl 2 ( ~1J\il11'f'tl 8-11) 1.l'i1J11l101'i l YCJ~U 

~fl~'Huan~1u"O\Jl'i1ri1utn1nun1'it~u~uuu1'H1'i~91'i I nri11~a "O\Jl'i1fl1'il.:Wt~u 
" 

" " 1: 3, 1: 4 uci~ 1: o 911111i'n1'i~viiuri1un~ 3 1in1'i1J1111ci"l~u "\ un1'i~~mtl~ 
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CV °" I g 4 ~ ~ CV d~ 
2.3, 1:2.3 llfl~ 1:7 ~rnJfl

0

1\il1J 'l'l.ln1~\ill'lll1J~LUOlf.JOfl~~'Yl 5 (('{l.ll'J1'1i'Yl 20-

22) 
I II 

1J~)J10!n1~ L MJmlomi1u u~n~'l n~ L ftf.J~n11n1~ L ~f.J~lJU01'1i1~!1\il5 I U~n15 
'II 

I iJ I I ti I 

tmJ'llu~'litloiu1~n15~1'1;uri1u1~n 3 (TX) uo\il51L~u~uu1nn11tftnuou 'il'lu1fu.i 

t!' I If I 

"lUD\9151 1:2.6, 1:2 un~ 1:3.3 \il'Um°lflu ~-n1~11m~~191uiJ~tuotutit1~~~7 
I II I °" d~ 

( '1l.l\911'1m 28-31 ) 1J~l.l1wn15t~u'litlon~1u"lu1€n15~l'liuri1u1~n 1 (TP) 

I 

mn 
.. ., 

'il'lf.J l 'MJ'l UOl'l~1 

t 
'YI~ 3 'IJU11'1 

I ,,. 
'YI 2 

(TX) 
,,. 
lJ 

I II 

1J~l.110!n151 ~)J~U'lleN'liUO"Ol'l~1ri1U"l na L ~f.J~OU~tl 1: 3. 2 Lln~ 1 : 3. 7 \il1lJn°~1J 

II I 

~l'l;uri1u1~n 1 (TP) 
I ... ,,. ,,. 

Un~11i015\1 2 1: 

°' °' °' I ~ .i. t .:, 11 
1: 2. 4, l: 1. 9 LLfl~ 1 : 2. 7 \il1lJt'l°11'11J ~'ilJ015\ill'ILLlJ~ L Utl lUOfl'N'Yl 7 i11'1V11U 

q 
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ti I 

1in1'i~V1~uri1u1in 1 (TP) 

I ti I 
I ~ fl ell CV 4 I A4:ill CV A I A44 //:1 

i11U11'lflatfltJ~flUflu 1:6.8 tta~ 1:5.5 tll'ldtifl1'iA~'f!U£f1U1ti'Vl 2 (TPp) 2J 

t t I i.' 
4 '1:f ~ A 1'1lfA4 t 

l 'Ym L l.l'HJ'lJ l 'VltJ'lJ1l'i1J10MUD'Vl l VOJ'llU ,., 1 mmo 

I ti I fltf If I 

t ~lJ 1 'HUO iiu·1111"l i'l.l~u~m'i 1~uffi ~u 'in L "u"lvi'Vl°1n1-a L w1t t ~u~;uri1u 1 uu Luo 

I ii II I 

1 ~u~1ull'i n21-atut: L 1cnnn·1n1'i t m2: 1 ~u~ Luu L vD"\ u~eNt1~uAm-a11'itmw 7 t ~ou 

experiment) 

"' d 17 '111Vl1'H 

ti I 

'HUu~~'llU1VI 20 L'llU~lll\Ol'i "tui~m'i~VJ;uibui~~ 1 (TP) uat 
v 

I ...... 
115\1 2 (TPp) 

I 

tl1'1i1'H1mn I 
v 

I ti .. ,,. 
uat L VllJ'llU 

I ti 

12.2 uat 8.8 'HUu 
.... 

l1Jula£N'lJU 

I 

"' 10.6 fl1J 11.4 'HUD "\UD1'H1'i'1\9l'in II 
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II I 

'HU0'1"1UU1~ 50 LCJIU~LJJ\Jl'i "\u1tm'i~l'l;U~1U1~ii 1 (TP) lln~ 
'U 

I I tJ I 

inn 2 (TPp) iht5JJ10MUOlfuJ~Ul\t~tl 10.6 lli\:: 9.6 'Hirn 

I I ti I 
q ~4 °' q 

tl1'H1'ii1\Jl'i'Yl I Unit: l 'MJIUU 9. 0 nu 10. 4 'lU01'Hl'i'1\Jl'iYI II 
'II 'II 

f I ti I 

1~n 2 ( TPp) i'.h.15111on.YUO l Vm~U LQ~tl 9. 6 LLC\t 11. 2 m'.m 

I .. 
tl1'H1'il'1\Jl'i'Yl I 

'II 

I II I 
- .. QI' 4:ll) 

llnt l ~lJIUU 9. 8 nu 8. 8 'lU01'H1'i'1\Jl'il1 I I 
'II 

ti ti I t I ...... 

I II .... 
L lJf.l Lau "uu 

I II ..... 
L2J8 l £UN1JU 

u~u1~,-,1'iw11i'm'i~1i1~mbutuotuo1i'n 1 (TP) Untd'fi'Yl 2 (TPp) 

I 
.. Clf °' 44,. 

lU'itl1JlVIU1Jn1J1~YI 3 (TX) 

t ti I I 

'Hutl tna l ~a"1.1uf.l1m'i'1\Jl'in 1 nn:t: 26. 2 wtl 'l uo1m'il'1\Jl'in 11 'Huaiuu1vi 
. 'II 'II 

t tJ I I 

50 tenu~tlJ\Jl'i ""~"1wtrw~ut"~a 29.o wo 'luo1'H1'ii1\Jl'in 1 nnt 30.2 
'II 

I I I 

28.0 'HUf.l 'lU01'H1'ii1\Jl'iTI I llnt 26.0 'HUO 'lU01'H1'ie1\!l'in II llntlnuu01 
'II 'II 

20, 50 trnt 
I I t I If 

C1\Jl'in 1 unt i1\!l'in II> iih~"Hn'l~u-i111onniontVG.itutW'fJ1111tt\!ln~1"num"'10~ 
'II 'II 
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911'i1~Tl 26 

TP 

I TPp 

TX 

TP 

II TPp 

TX 

12 

11 

23 

10 

10 

24 

90 

132 

11 15 

9 8 

26 28 

7 14 

10 9 

32 26 

95 100 

-
TT x 

12 11 61 12.2 

7 9 44 8.8 

23 23 123 24.6 

x2 = 4, 198 

10 12 53 10.6 

16 12 57 11.4 

25 24 131 26.2 

93 91 241 

x2 = 4,747 
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II 

TP 
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11 
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133 

5 13 

10 9 

28 26 

7 8 

11 10 

22 34 

83 100 

TT 

10 13 53 10.6 

7 12 48 9.6 

32 29 145 29.0 

x2 = 5,306 

6 14 45 9.0 

9 11 52 10.4 

26 37 151 30.2 

90 116 248 

x2 =5,698 
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TP 

II TPp 

TX 
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8 

32 

9 

9 

31 

96 

134 

13 11 

16 9 

33 27 

11 9 

11 7 

22 26 

106 89 

I 

L"u~i~tlu~~~u1~ 70 
'II 

TT x 

6 11 48 9.6 

12 11 56 11.2 

20 28 140 28.0 

x2 = 5,748 

12 8 49 9.8 

8 9 44 8.8 

30 21 130 26.0 

88 88 223 

x2 = 4,349 
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Source Of d.f. SS MS F 

Variation 53 13 

Replication r-1=4 19.111 4.7775 0.06 7.71 

Factor A(M) a-1=1 0.4 0.4 

Error (a) (r-1) (a-1 )=4 27.6 6.9 

Factor B(P) b-1=2 5894.955 2947.4775 577,32** 

Factor AxB (a-1) (b-1 )=2 8.467 4.2335 0.83 

Error (b) a(r-1) (b-1 )=16 81.687 5.1054 
. 

Factor C(H) c-1=2 15.089 7.5445 0.32 

AxC (a-1) ( c-1)=2 20.066 10.0330 0.43 

BxC (b-1 )(c-1)=4 93.045 23.2612 0.99 

AxBxC (a-l)(b-l)(c-1)=4 36.858 9.2145 0.39 

Error(c) ab(r-l)(c-1)=48 1127.611 23.4919 

Total 89 7324.889 
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I 

~1~1~~ 29 (~u} 

c.v. (a) = 16.53 % 

c.v. (b) = 14.22 % 

C.V. (c) = 30.50 % 

mnv l 'K~ • 
A (M) = i1gi-;01'H1'i 

'II 

" " I 

B (P) = 1~n1-;~~;uff1UtUulUu 

I 

c = 'llU1~'11u~'HUtl 

H = fl1111i1~'11u~'HUD 
'II 



-.cu Aotll ,:. CV f/ If '11 ti ci,, fl A I 

,, 10Nnfl1'j' 'HltJ 'lti015tl l 'MJJ1t ~lJ'l. Ufl15 llJU1UVN1ifln'lUU
0

111VNtilJt nOtl~ 'i (;ltJ . ' 
~ : .:. .:. II .. "'A t II "' d 4 

015lW1tlnU~lUtJLUO 't105t't1"l'l.U'Mu~1..IOU\il01'j'51lJ5tU::L'ln1't1~~u 31 ~1..IVl1'M'M50 

.. J ti ci,, fl t 9' A CVA ~ ti C:V 

1..l5tlJ1W 7 l \ilOU ~nO\;l L'ln1't1"LIPl't1°1015ttlll1UmttiOU'l.UHiN1JtlUlilfl15UU ,\il'n"lfl1'Hll\il 
' 'II 

II If 1 
a,, fl.:. GI' ,:. A (VA t 

uu~~mbu l uo lUOli~u'MUun"'1u 1..l5tlJ1~1.J(;l1l'f'n 4 fl1U'MMlil10 l 5UlJOU\ilfl1'j'fl'j'~ 

: 4 
l uo lUtl 

ti If I I If If 

lil1flft1UUuOllJ'l\il l Wlt l ~tN'YlO~tlV11~ ~~ll~l ~JJlltlut¥!m5lilUO'itn~HUi1\;IUU 
' ' 

4' ci,, I CV 

l lil'iqjWiW1ll\ilO\il1~0U'j''llJ 

.:. .,...,.. t 
lil10L'j'lJ1.JOU~01'j'fl'i~ll'iO 

I ci,, flo,r I 1.ft:u J : -' ~ fW qcv 
·tn~i11..l\ill'MVl~nn11 ivi£1'~ l O\ilfl1'j' L 11nllUll1..IM'i'llJ 8 fl'j'~ 'Jl~01'i L lil'i~1lJn0lltll.1: 

1nui1..1'l.u't1°1Uo~1~u1nu '11JJ15~~51..1n1'rfi'1"i~~~u~o 
.... d 
i11Wll'MU'j'fl 

I "' . ... 
lil1fl't1"l01'i\il\llllU~ l 1..lftUU01'M15 

: . g 4 
't!Ut'l''l'U l UO LUO 

' 

.:. " ,cv ctl. 
'Jl~,1911lOi11..1(;11'M't1 1, 5, 9, 13, 17, 20, 25 
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ti I ti 

u~iuri1u~~ L ~tl~UUtl1'H1'Hf~'j I I I i1ijjfl1'jU~n 

d 
'UtJ1f.J'IJU1Vl'IJcN L CJ!Cln 

1974; Gupta, 1986) 
I I ti 

~~L~2.l"Of'jLlJ~llUU1Jn~iuri1u 

'II 

(Murashige, 

0- .% .:. 4 I... ti C:: t I _c:; .:. 
VGW1'1Jtl~ LUO Wmf'jtJ,2.llJn1'jllg)fl{911lJ'j1fl.jJ'\ 'H L 'HUUU U1~t l lJU t ffi1t01'H1'jH~'j,1 I I I 

'II 

"~1UNH2.l'IJB~ IBA ~12.IDV 2.5 nci~n~2.l~O~~'j, ~1'j IBA LflU~u~~2.IU;~tJV'\U 
'II 'II 

d 
'IJU1Vl'IJ€N L CJlrla 

" " .. ., 
(nqwn, 

2537) 
d • tlA • 4 4 ~ • 
~~2.INn'rl

0

1'\ 'H't!U'11U L Uu l llu'rl L ntl~lJUu1'H1'j 

ti ii I f 

tm1tiuri1utuotuou~~~,~~lJ~1'ju1'H1'jri1uouov 
'II 

: I : ~ 
'IJ€N't!U~1U L UOL UO 

11 ti I I ti tr 

LnV1~u~1a ~nmut~~na11uo1~tilutm1t 1uo'jtt1tL101u~H1ui112.11n;u ;uri1u 

I 

fl1'j l flll1fllJfl1'jU~O\ll1'ltn'.m~o L flVl'llJ'l'Hil 
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L'll~UU01\11~~'3,~LLrl'1'u~n~~ 3, 6, 10, 14, 18, 21, 25, Un~ 30 (tl11Jn"ill 

1-3 

I " ~ ... 
fliHNmm 

t ~ ... . 
ut1m11nuuu'32m1•rn(Jln'\11'll~::lJ1w 

Skoog Lln:: Miller (1975) 

I ... ... 
2Jfl1'l L l.lnUU 

1-3 '\11 

fl fl I 

L fiu~ui~uu ;ueiin11'11111~111'ln~::"11'3oon;uua::"leti91'\ flUU ~ 1'lut11"1~;iu"l "l!'i91"l T1uu 
'II • 

(Murashige; 1974; Szwevkowska, 1974) 

(Murashige, 

1974, 1977) 

(C/A) 
fl I 
4 4 _c:; I _"f fl I (:; 

LUulUOlUU"UtllUU91UuU1'3~11'll~1 
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Miller (1975) 

9' II 119' I 

n·l'Hi'u~u,hu L uv Luv.n~ Lau~uuv1'H1'li'f~'ln 111 itvrui1iift'n~ t lluuflHfti'f 
'II 

" . " . 
tn~;U111n 'i~u'lu~t1~1~u'ln'litL-i111n~~~'1 u-it1w11ul\Jv~i;uri1u.U~~~vu'\uv1'H1'l 

'II 

II I II II II I II 

'Hft~i10UUff\jl"ltivu'l1JCJ1[J~1 L m.i;u\iv-H'JJiuri1u L Utl L Vtl mv1101Jn1'i L iluuftnRi'f L n~;u • 
9J I ti I 

~~jjNnlf'1\ ~~uri1u.n~ t atJ~uuv1m'li'f~'ln 111 "lij t i-i~1u~n~1uginmiv 1 wvun11 
'II 

II I I II' I 

tln~'\UtUtlLVan~1[J"i'f1'ltl'ltnou~u~n ;~,n~~ULUO~i1ntflUNHWnOU"l~i100'lt-

LLHtn'l\jl ascorbic Unt 

activated charcoal 'lrit~Lf1it1'\Uv1'H1'i 

Gupta (1986) 
I I J II 91J 

nn1111 '\un1'lU~01'H1'lmU'H1IOU~n'l~ ascorbic it1Li'f"1~ 

" .~ d~ ~ 
011'11'l "l "1U fli'ftJ\jl1ii'rl 4, 7, 11, 15, 19, 22, 26, LL Ht 31 ~111H°'WllJ "l. U'ittJt 

= " tnnuou 

d I I ti 

i'f~'in 111 :n~ 'iluu flna'111i"ni'l t i5titw1 i'f1 , ,,~li'l u'ittJ~uni'i, i~tiwu1nn1,-" . 
I I ti I 

... A4 '°' =11 4 ~"' 4 
LtlntJULltln~LM.111ULWtJ~lnflUtl[J 01iLUtl~i1flllJUHfl~'t11~n1tJ.fl1'Vfl\JO~W't!tl'it01'l 

I ... 
'HU~ 



141 

II f ti I 

t~u OW'H.nu Ufi'l'I if'm.r11~uri1u<i'1 t~u'111uo1tt1~l1"1~n III 1J~1rnyhmnu iiJu 
• 'II 'II 

ti ti I ti 

umutt1liuMlJ~uri1u t uo t umnn;;u ~'1't>.iiJ'n1~u9ln"11u9lntttla l n~'\rntGitl~~m~'l~ • 

t I fl 

01H1~n91~n 1 II i.~11 01~'\;£11~ IBA :n'1 t fluaohl.lu'lun~2.1uun~uuu u1'\~'l u 
'II • 

fl fl I fl 

nu 'i~Ufl01'lMiuri1ut uo lUO"lJJ l ~~~1 l ilumlu lt"10"11Ll910'\1J H~uiJ'~1n l ni'J;iu 

I 

~1nn1~nU°1HU€l0~1UH'1 
'II 

.. 
3 'UU1i'lfl€l 

A 

20' 50 ua~ 70 L "l!U91L2.191~ 111't'l°1 

• ., t 
1.JU01\n~Ll910911'10U 3 n"1~UU 

'II 

I ti flt If $.11 t 

nu°12J1'\ i'u,UU~m~ L vn~ l ~r.N l uo L U€l "lJJH'l'INCl'l M~UH1U l uo l vuftm~ l tl~UULllJCl'l'IH~O 
ACV r t CVCV CV C::t J; 

01~L';l~tyl'WU1'U0'1MUOU910911'10U~~l~U M~~lHU11 ~10911~1'\'lll 4, 5, 6, 7, 

8 UC\~ 9 ~'1ttJun1~ttJ*uuutJM~uri1ut~otbo 'lu~tJ~nuu~n ~1.lm~~ 2 uci~ 
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I .:. ii a, fl I 

~1 rnnu\il1irn111J~~"\un1)~11Mu'in~~'itt-t11~ o. 9-2. 2, t.1-2 .1 unt o. 9-1. s 

ti ti I ti I 

ri1u~11"n11~,()~;uri1ULUOlUun~3 ,U1~ "~1lifttJ'itt-t11~ 1-1.8, 1.1-1.9 

.... 
l'l!U\Jll"\Jl'i 

n·-rnfu~tlm~~ 2 Uot~tl~1~~ 3 ·11Lilui.tJ"\Ufl"luO~ L~UlOU n€i11fio " 

I I 

t"o~~1'im1i1n~11~au fli 

f I I " 

lQaU'i1" Uotft1U"'mun ~VIU~1l~~U'i1"~1U~l1"ft../Jlfru~U'itM11~ 
'II 

1.3-3.2 

I 11 I 

On11"l\ill1 

I CV 

m~nu 

II I 
.. .. ell .. 

3 ,U1VI ~o 20, 50 Uot 70 l'l!U91trnll'i "1fl"m1'il'W1tlntJ../JLftO 

CV fl 
,tJ 1 tJ'WU1i 

Q 

11 II 

~ltJ1i'm'i~~~UrilUU\Jl0~1../JOU Uot L au~1JUn\Jl'i01\.tl'i~1~0U '\1.ift../JHn 
'II 

" " . . 
"\ ~;uri1u Luu Luu l nvin1'i 1 tJ~£JmttJo../JLL\Jln~1../Jnumh~ L~ui~ t-t~mn•n€i11"l~i1ij01'i 

I 11 .. .. . .. 
LYOJ•U'it\.tl1../J 1.3-3.2 l'l!U91-

. " .. ""' . 
lYOJ•U'itM11~ 

I 11 I 

1.5-4.0 l'l!U~l"\Jl'i M;Olfru;U"\U'it~1J"1n~n~ (fl1U"'mun 4.9) ~1U~11" 
Q 

II ,J I 4 Q.I' .I .. , 
011../J l~otJ'i12J'itM11../J 1-1. 8' 1-1. 9 Uflt 1-1. 9 l 'l!Ut'l l "Wi911llo'"m1J 'l!../J1Jfl1 
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I 

' '°' ~ °''" '"., Q.t U'l\-fUfll\lnU'i11J'\U'i~Yl11flOU'IJ1~2J1fl (fl1\!""MUfl 2.6, 2.5 LtCI~ 2.8 1'111Jn"Wl1J) 

I I 

fl1'in'llu1V1'1Jo~wilu t ~u <]~ifo11imgin~1~nu'\ uvi1ufl11u11~ u~i>.iri~Nn'lw 
'II 

I ti ti I 

fl1'il~-iOJl~ll'i\fl Un~fl1'il1.l~UUU1.IC1~'1Ju~iuri1UtUOlUOLt\flflii1~nuo1~ti1utm1~ 

I A 11111 If 4 CV I I CV CV 

1. 01[J'IJ0~\iUO l V1mm11iJ'l fin L flU~flU '\1Jtt\flfi\fl1~flW1flUfl • .. 
2. 20-70 L'l!UV!L1J\fl'i 

"""" 4 °' 'IJU1U'l'fU1'i'\\tl l \UJOUfJU • 

If " I -" ._. .. O,,Q I 4 4 I II .,,. .. 

3. 11ifl1'i~~~Uff1UlUOLUO'HUflflft1Uif"nt'iUlftU~1JU01~1'i 

" .... 
"l'1~°1!.!Ufl11i 

(TX) (20, 50 UCI~ 

A 

70 L 'l!U\fl l 1J\fl'i ) 

II ti I I I 

mtu1'1JiN;U~1ULUulUO '\U\ll1'i1~n 10, 11, 12, 13, 14 UCI~ 15 ;~tilun1'i 

ti If I I ti 
4 CV CV I A I 4 4 4 4Qf I 

'lfimm~~1flfl1'i\flVIUU~'t!Uff1U l Uu l [Ju L '1'10 L CIU~11U01\i1'i'lm.J 

I I 11 

ri1 rn~u'\ uvi1uf'111111"~u~e1~i~n1'i~~viimhu 
'U 

CV fl = 4 I 11111 I 

H1.1~1'Hll'ifl't!Uft1U\i'iO\iU01Jfl111Ji1~'i~\i11~ 0. 8-1. 6' 0. 9-1 . 9 LtCI~ 1. 1-1. 8 
'II 

11 I 

0.9-1.8 L'l!U~l1J\fl'i ~1Ufl111Jfl11~n1ilul1.l'\U'l'l°1UO~L~U1flUft0 ;u~1un11~1QaU 

A °' CC II ~ 
0.9-1.3, 1-1.9 trn~ 1-1.5 l'l!'U\fll1J\Jl'i\fl11JCl"Wl11 1VIU1Jfl111Jfl11~L\lnU'i111 

.. 
0.8-1.6 l'l!U\flL1J\fl'i 

~t~11~1.IV11~~ 2 trn~ 3 fl d}u'\1.l'lU'l'l"lUO~ L~U1flU n~11ftu 
11 11 I 

I .... 
L1JuVf~1'iW1 

~1nfl1111~~un~fl11un1'1~ '\ u11(9\n~i~m'i~viimbu t uo t uo i1iriou~m1rntlfln~1~nu 
'II 
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1.2-2.4 Unt 
• A °"I l!Clli ... 

1.2-3.6 LW{JIUJ~'i gj11Jn")\;J1J ff1Utl1111011-:l>JlllU1~tilnU'i111 

ti~ a,,4 I A 

'l.natflU-:10UflO'it'H11-:I 0.8-1.6, 1.2-1.9 Uf\t 1.2-2.4 L<)IUgjL1J~'i gi1im"1 

... 
l!UO 3.6) LLnt111f1 

• • " Q,,t a,, a,, .. 

( fl1U°1'HUf1 4. 4) ~11Jf\")\;J1J '1°1'H'i1Jf11'i L tlnUULLtlM 

II I ti a,, I a,, cf~ #II I I II °" 
'111-:11110 (fl1U°1'HUf1 2.6) U~'l.Ui11..lvl1m1 3 1Jfl11J1f) (fl1U"1'Hun 3.6) 

I ti I/ I 
Clft fl A ..J Al 4 41111111 ti 1111 °" I 

01'i'tlfl1fl1111'1-:iuatfl111Jf111-:l'IJO-:l~Un1U Luo Luo 1Jfl1'l. On L flU-:inu'lUlL~nt 
" 

I I If If 

L tlaUULttlM L ~~qrMw1Uv1n~1-:inu U~01'i L tlaUULttlM'H~O L ~~~1 iuo-:iiuri1u Luo 

I ti dt ti 

111 nffh L m1t dfo~uri1ut1n~viutl-:iuat"l~~1101'H1'i'l. 'Hli L <)lnn~1-:i'litflf1f1'itg)Ufl"1 
" " q 

" " d • d J: .:. : • ~ .:. ... 
'l.l!U"1o1'H1'i"ltl'l.~'l.Ut11'i'IJU1UL<)lftftllntLl1J-:it<)lnn111fl'llU LlntL1JO~Uff1ULUOLU01J'IJU1VI 

" " 'l.llti!H~o'Huo"'IJU1~'l.ll~;u tl1111~0-:in1'iu1'H1-auo11111n;u ~-:iri-:iNa'l.H01ll1'iflnu"1it1 .. 
II II A A I ~ A A G.t : I 4 I • 

'l.~'1'i1-:i01'iL~'i~l~1J~~uU1-:i'i1~L'i1 01'ili'i~L~1J~~~1'1JO-:i~Uff1U'H'iO'MUO~-:iff-:i 
cu 

I II I II 

lMJ;\UJ10'l.U~tlV11~n 2 Ltnt 3 if1'H~1J~1Uft1111n11-:i'IJO-:liuri1ul!~O'HUu '"'IJU1U 

. " 
• 4 ' ~ 

'IJU1~L'Wll1110'1JU U1~tlUUL~'i1t 
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I 

" " ... .. 
i'f~TI I MS+ u·w~~'i11 15 % + BA 5 lJO./n\Jl'i • 

I .. .. A 

i'f"''iTI II MS+ Kn 2.5 11n./n\Jl'i + BA 2.5 >Jn ./n'9l'i ., 
I 

A 

i'f"''i~ 
A 

III MS + Kn 2 . 5 110 • /iWl'i + IBA 2.5 >Jn. /nl'l'i ., 

t fl II I I 

mm1lOU101Jfl112J'1~'11tl~;uri1udfotuow~oHUOOcl1U '\ui111~1~ 1,2 Un~ 3 Ha~ 
'I.I 

I I ti fl 

911'i1-\Jn 16, 17, 18, 19, 20 Uf'\~ 21 m.Ji1fl1 rnau\1l1Uft112Ji'f-IJ'llO~~U,hu LUO 
'I.I 

I !I !I 

Luo "l21flomjfl11>Jtt9l11~1-1Jnul1~'i~Hi1~~9l'iti1m'i '\u-li'n1'i~~;uri1u t ~u1nu H~o 
'I.I 

I !I 

~IJJ'i01H1'H ~t11nu u~ l~tJ1i'm'i~l'l.;Uft1UU\Jlll~1-\JtlU ~1m.h~ L ,ju '\ U~111'11~Ll'iOHa~ 
'I.I 

I II fl I I fl I 

'1-IJ l iit~tl'lf()-IJ.;uri1u l uo l UtJH-i'O'HUtln l ~U~1JUi'f\Jl'i01H1'in I' II ua~ II I '\u11im'i 
'I.I ., 

!I I 

~~;uri1u11i'n 1 (TP) 
... I I 

2.Jfl1'i~H11-\J 0.8-1.6, 0.9-1.6 lift~ 1-1. 7 
.. 

l91U\Jl-

ii I I 

l>J\!l'i ~rnm·~u ff1U1fi01'<i~\'l;ut1'1u1in 2 (TPp) nfl112Ji'f-IJ litaU'i~'H11-IJ 0. 8-
" 

!I I 

1. 7' 0. 8-1. 8 Un~ 0.8-2 L91U~L>J\Jl'i '\u1in1'i~~;uff1u1in J (TX) 
... 
11 

. 
... I A 

f111>J~-1Jrnnu'i~H11-1J 1-2, 1.1-1.9 ua~ 0.8-1.7 L<JJU91UJ\Jl'i 
'II 

I ... 
1JU()1M1'i~\Jl'in I, II Un~ 

'I.I 

-

~ 
'\Ull1'Hi\U-\J 
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,, " ' 
01'i1~~~11ilui1.1'l.ufl°1UO~l~U1nu~o ftl11JH~,o~;U~1UlUOlVOH~O~UO ,"ftOU 

'II 

" " . 
1i'm'i~lilimhu1 uo iuau1J1n~1~nu 

.., 
nu 

• I II t 
4 A 4 ~ C'&.I t/ CV A A IVA 41 

11Jtl'itUt L 1~1 L 'VOl".iUllJU 1, 2 lli\t 3 Hl.1~11~ ~tN~1fl l 'ilJ1.l~U\ll01'i mo 

II II I I I 

~a'3~1nm'iillil11u'3.;uri1u i uo t vo i ;io 11.1~uuo1m'i'l. m.i 

• Got dJ . " ... .. .. 
l VoJ~U l flu ... 

~\Jl'ifl I flO o. 9-1.8 L "JIU\11 l 1J\Jl'i 'l.UH1.llil1~1"1 2 1-2 L "JIUl'I 11J9l'i 
'II 

CV cf~ ~ i1 .. • .., " ... 
uat~1.ll'l1HVI 3 l 'YW L u 1.5-4.2 L "JIU91 l 1J\Jl'i a1~1'i~\Jl'in II '\ Ul1'1.ll'l1'1nL 'i01J 

'II 

• ., "~ L~LtJU 1.0-3.1 fl11"'1''3lu~U'il1J'itH11'3 
A 

0. 9-1. 8 L "JIU\ll L"\ll'i '\U~1.llil1'HVI 2 
'II 

(V d~ .: ~ 
Ll~t'l. U~1.l\il1~l'I 3 L 'YW tlJU 1. 2-3. 2 

.. 
l "JIU\JI l 1J\Jl'i 

.:. ti If I I fl I ti 

YI III n1'i1~~~1,u~~uri1u1uutvai>.i1~~u uu1111a1~tt~~u 

.:. .. 
'rl 2 1Jfl1 

A 

0.7-1.2 L"JIU\JIL1Jl'l'i 0.6-1.2 

. " .... 
( fl1U°1Mun 3.9) 

I ti 
• A 4' C'&.I I fl 4 CV I 11 G.t 

"fl111J'1'~ t 'MJ,u'\ U'it\ilUfluu,1~inn 1 ~ounu ( fl1U°1Mun 3. o ua~ 
'II 

3.2) (ft1u°'mun 3.7) ~'u 
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I If CV 

( ~nu°'mun 1 . 3) 

l! ti I f 

"l~vi°'ft 'li~uri1u t uo t vti)jn1'S L t1~umtt1ci~mni1 "Lui;\'1ut"111"H~u\9ln~1~nuil'l t ~u 'i~a 
v 

I 11 If 

Llfl~ 519l'S~ I I ij€ll'H1'Stlfl~~~ri1U'IJO~t1€lfi>Ju tfl'H~Utn'S L ~~qrVWU1'11€l~~Uft1U L Uu 
'II 

I 
di ,, 4 Cl.I 

L U€lflCl1VflCl~flU 

I ~ ~ k tf I Ill 

H\ilnt'lua t YOJ'llU \911lJ'l1 Gupta (1986) "l~na11i. 111 

I 

01'SL~~~1~1V \911"~ tl1~~1\91 (2526) 
... 

ua~ 'S~l (2537) 
If I If 

"l~ma11i1 

11 11 11 ... 

L m1~U
0

'Wtffi113.151'SVnn myoinos i tol 1-3- di phenyl urea ua~ 

(H1'S'SW1, 2520) 
~ 

I I ti If I 
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37 

37 

37 

37 

37 

37 

37 

37 

37 

37 

37 

37 

37 

37 

37 

37 
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I " A A""A ... 
l 'ilJll.fJ'lJ\rlfl1'i (13 ".ft.37}L'rf1~LoU~'lJUu1H1'i 3 i'ir!'i 

'ii 

., .. 
'lJU11flNn (26 >J.ft. 37} 

..... 
UU'l'lflNn ( 3 fl.ft. 37) 

I t• ... ... 
tllouuu1H1'i (8 n.w.) 1 vn~ L au~uuo1m'i 3 l1'\ll'i 

'U 

..... 
UUllflNn (15 n.w. 37 Sub 1 check 1) 

., 4 

UU'l'lflNo (22 fl.ff. 37 Sub 1 check 2) 

., 4 ... 
'lJU'l'lflNn ( 1 >J.ft. 37 Sub 1 check 3) 

.:. ... l• ... 
3 l1'111'i tllnUUu1H1~ (5 >J.ft.) l'rf1~LoU~'lJUu1H1'i 

'U 

., .. ... 
Sub 2 check 1) UU'l'lflNCl (11 2J.ft. 37 

., .. ... 
Sub 2 check 2) UU'l'lflHCl (18 11.f'I. 37 

... .. ... 
Sub 2 check 3} UU'l'lflNn ( 25 11. ft. 37 

I " ... ... 
ltlnUUu1H1~ ( 3 tll.U.) lff1~loU~UUu1'H1'i 2 l1'rii~ 

'U 

., .. 
( 11 check 1) UUllflNo rn.v. 37 Sub 3 
' ., .. 

UU'l'lflHo (18 l>J.U • 37 Sub 3 check 2) 

., .. 
(25 Sub 3 check 3) 'lJUllflNo 121.U. 37 

I ,, ... ... 
ttlnUUu1H1~ (30 l>J.U.} 1 vn~ t ou~uuu1H1'i 2 £'friJ'i 

'U 

., 4 

( 6 ..... ft. 37 : Sub 4 check 1) UUl'1flHo 
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• 
~1~1~HUl~ 1 (~O) 

18 "' .. 13-19 ,..,fl. 37 ll'UflflNg:j (13 Vf.fl. 37 Sub 4 check 2) 

19 20-26 ..... fl. 37 "' .. ll'UflOHfl ( 20 ..... fl. 37 Sub 4 check 3) 
I " ... ... 

2 i1~'i LtlftUU01H1'i (26 Vf.fl.) t vn~ t au~11uo1H1<a 
'II .. "' .. .. 

check 1) 20 27-2 11 .f.J. 37 11unnNa 2 11.U. 37 Sub 5 

.. ., .. .. 
Sub 5 check 2) 21 3-9 2J. fJ. 37 llUflONfl 9 )J,U. 37 

.. ., .. .. 
check 3) 22 10-16 lJ .u. 37 ll'UflONa (16 11.U. 37 Sub 5 

• t• .. ... .. ... 23 17-23 11.f.J. 37 Ltlftf.JU01H1'i (22 11.U.) l Vf1~ l fttNll'U01H1'i 2 i1"1'i 
'II 

24 
.. 

24-30 11.U. 37 
., .. 
llUflONn 

.. 
(27 11.U. 37 Sub 6 check 1 ) 

25 1-7 n. fl. 37 "' .. 11uflnNa ( 1 n. fl. 37 Sub 6 check 2) 

26 8-14 n. fl. 37 
., .. 
11uflnNa (6, 13 n.fl. 37 : Sub 6 check 3) 

.:. ~ 
2 i1"1'i 27 15-21 n. fl. 37 LtlnUU01H1'i (18-19 fl.fl.)L'n1~laU~11U01H1~ 

'II 

28 22-28 fl.fl. 37 
., .. 
lJUflONfl ( 26 fl. fl. 37 Sub 7 check 1) 

29 29-4 i1. fl. 37 
., .. 
11Ufl0Nft ( 3 i1.fl. 37 Sub 7 check 2) 

30 5-11 i1.fl. 37 
., .. 
llU~lflNfl (10 i1.fl. 37 Sub 7 check 3) 

31 12-18 i1.fl. 37 
., .. 
ll'UflONfl (16-17 B.fl. 37 : Sub 7 check 4) 
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Rep.-Media 

Total SS = ~ x2 - C.F. 

Rep.SS 

A(Media)SS 

= [ 122 + 112 ...... 212] - 22,721.111 

= 30,046 - 22,721.111 

= 7,324.889 

= (291)2 + (284)2 + (289)2 + (271)2 + (295)2 

(3) (3) (2) 

- 22,721.111 

= 409,324 - 22, 721.111 

18 

= 22,740.222 - 22, 721.111 

= 19.111 

= (718) 2 + (712)2 - 22, 721.111 

3 x 3 x 5 

= 1,022,468 

45 

= 22, 721.511 - 22, 721.111 

= 0.4 
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Error(a)SS = ( (145)2 + (151)2 + ..... ( 148)2 

B analysis 

3x3 

- C.F. - Rep.SS - A.SS 

= 204,941 

3x3 

= 22,768.222 - 22,721.111 - 19.111 - 0.4 

= 27.6 

B.SS = ~ 1.!J. 2 -C.F. 

rac 

= (309)2 + (301)2 + (820)2 - 22,721.111 

5 x 2 x 3 

= 858,482 - 22,721.111 

30 

= 28,616.066 - 22,721.111 

= 5,894.955 

(Ax B) SS = 2: (MP)2 - C.F. - A.SS - B.SS 

re 

= (162)2 + (148)2 + (408)2 + (147)2 + (153)2 + (412)2 

5 x 3 



Error(B)SS 
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= 429,374 - 22,721.111 - 0.4 - 5,894.955 

15 

= 8.467 

= z (RMP) 2 - C.F. - Rep.SS - A.SS 

c 

-Error(m)SS - B.SS - (AxB)SS 

= (31)2 + (29)2 + (39)2 + (28)2 + (35)2 

+ (29)2 +(35)2 + (26)2 + (26)2 + (32)2 

+ (85)2 + (87)2 + (81)2 + (75)2 + (80)2 

+ (29)2 + (25)2 + (31)2 + (28)2 + (34)2 

+ (30)2 + (32)2 + (26)2 + (33)2 + (32)2 

+ (87)2 + (76)2 + (86)2 + (81)2 + (82)2 

= 86,260 - 22,721.111 - 19.lll -0.4 - 27.6 

3 

- 5,894.955 - 8.467 

= 81.687 



170 

c analysis 

C.SS = z. c2 -C.F. 

(AxC) SS 

(BxC) SS 

rab 

= (469)2 + (44)2 + (467)2 - 22,721.11 

5 x 2 x 3 

= 682,086 - 22,721.111 

30 

= 15.089 

= 'I. (AC)2 - C.F. - A.SS - C.SS 

rb 

= (228)2 + (246)2 + .•.•••. (223)2 

= 341,350 - 22,721.111 - 0.4 - 15.089 

5x3 

= 20.066 

= ~ (BC)2 - C.F. - B.SS - C.SS 

ra 

= (114)2 + (101)2 + •.•.• (270)2 - 22,721.111 

5 x 2 

- 5,894.955 - 15.089 

= 287,242 - 22,721.111 

10 

= 93.045 
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(AxBxC) SS = ~ (ABC)2 - c.F. - A.SS -B.SS -C.SS 

r 

- (AxB)SS - (AxC)SS - (BxC)SS 

= 143,950 - 22721.11 - 0.4 - 5,894.955 

5 

- 15.089 - 8.467 - 20.066 - 93.045 

= 36.858 

Error(C)SS = Total SS - (the sum of all other SS) 

= 7,324.889 - (6,197.278) 

= 1, 127.611 


