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Abstract 

The objective of this study aimed to investigate the optimum ratio of cultivation 

material on production yield of straw mushroom grown in plastic basket. The 

experiment was conducted in complete randomized design (CRD) with 4 replications. 

The experiment consisted of 5 treatments as followed: 1) 100% dry water lettuce, 2) 

dry water lettuce and rice straw with ratio - 75: 25, 3) dry water lettuce and rice straw 

with ratio - 50: 50, 4) dry water lettuce and rice straw with ratio - 25: 75 and 5) 100% 

rice straw. The incubation period was 1 3 days and harvest at 1 5 days. The result 

showed that 100 % rice straw gave the highest of yield of fruiting body ( 7 4 0. 4 6 

g/basket), number of fruiting body/basket (14.56), yield of fresh weight (12.81 g/stage), 

and diameter of fruiting body (12.44 cm/stage). Statistical analysis showed significant 

different on cultivation using dry water lettuce and rice straw (p<0.05). 
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ABSTRACT 

The objective of this study aimed to investigate the optimum ratio of cultivation 

material on production yield of straw mushroom grown in plastic basket. The 

experiment was conducted in complete randomized design (CRD) with 4 replications. 

The experiment consisted of 5 treatments as followed: 1) 100% dry water lettuce, 2) 

dry water lettuce and rice straw with ratio - 75: 25, 3) dry water lettuce and rice straw 

with ratio - 50: 50, 4) dry water lettuce and rice straw with ratio - 25: 75 and 5) 100% 

rice straw. The incubation period was 1 3 days and harvest at 1 5 days. The result 

showed that 1 0 0 % rice straw gave the highest of yield of fruiting body ( 7 4 0. 4 6 

g/basket), number of fruiting body/basket (14.56), yield of fresh weight (12.81 g/stage), 

and diameter of fruiting body ( 12.44 cm/stage). Statistical analysis showed significant 

different on cultivation using dry water lettuce and rice straw (p<0.05). 
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50 : ~1~ 50 'leJmb'IX~ 25 : ~1~ 75 bb'1~¥11~oiJ11 100% 

1.4 'lh~bEJ"IJtl~mlil1T~~hHu 
1.4.1 vi':!1u~vii.'111.l'Uei~'leimb 'IX~ bb'1:;~1~oiJ11~b V1m~i.'IJJl7ieim':!b'l~b1J b~u llil bb'1:; t:.J'1 t:.J~ lil'Uei~ 

b~\il~l~ 

1.4.2 bn'ljvi':!m'11m'Jrit11t:.J'1'll n~1'l.!1~ud1 uu':!~tinlil1 '1fl 'l.l fll':! b ')'111~ b i11i1~1~ 
q 



d 
UVIVI 2 

1'Ufl111?1'1 bu m1t11~CJb~e:i~fl11~ mn 5 V111?11t1~bV!:W1 ~ -a:w 'i~V!l 1~ vi't1 '1 B fl ntJ Yl1~6li11 ~ e:i 

t:-Jftt:-J~VI b ~"1Yl1~~ vvn::; 1 'UVl~fl~1'V'lft1'a~ fl jJ be:Jfl'a11 uft::;~1t11~CJ~ b~CJ16lie:i~ ~~d 

v ~ 

2.1.1 i;imHu::vi1.:i'VHJfl~A161m 
~mHLJ~'UB~b~"1Yl1~"il1bb'Ufl~'U'Vl1~l'VlCJ11'1'1-aVl1 e:ie:imll'U mru1~m : Fungi V!mA : 

Basidiomycota ~ 'U : Agaricomycetes 5 'U ~ tJ : Agaricales 1 ~ Y'1 : PLUTEACEAE -a ~ ft : 

Volvariella -atJ~~ : V. volvacea jjzje:Jl'Vlt.J11'11'aVl111 Volvariella volvavea (Bulliard:Fries) 

Singer zje:i-a1iI'qJ Paddy Straw Mushroom zje:i1vm~e:i b~AW1~ Vl°1m~AU1 'lle:JtJ~ruVIJJ:l'l 30-35 

e:i~l'1W1lftb61lt1-a V!t1Afl1'H'1~rub~tJLV1~e:iruV1i1:lJ~1fl11 10 e:i~1'11b'IJftb61lt1-a bbft::;-a~n11 42 e:i~1211 
'l 11..1 'l 'lJ 'lJ 

b'IJm61lt1-a e:iruVlfl:lJ~ bV1m::;-a:w~e:i1::;t1::;fl11b'1~ru b~tJ LVl'UB~ b~t11t1 b~"1Yl1~e:i~1::;V1'J1~ 32-38 e:i~1211 
9 'lJ v 'U 

b'1lftb61lt1-a 0111:w~t1 80% ·1h~e:iruV1fl:iJ'Ue:i~fl11bnAAe:im~m-J1~e:i~1::;V111~ 28-32 e:i~1211b'IJftb61lt1-a 
' 'IJ 'IJ 

0111mllt1mA~1~ pH 6.5-7.0 6tl1~e:ie:inAe:iflvi'e:i~m1mm121tJ~~viB 51 C02 mfln11 0.2% b~t11t1 
'1::; 1l.Jjjnw1~'\ilJt11b U'U"1Bflb~"1 m1m6li:w'Ue:i~u-a~ so ~n'll 5111K-rrnb-a~mmnt1 hJAe:im ~"1'1::;\?11 bbft::; 

5111K-rtJ bb-a~ue:it11 tl"1e:i fl b ~"1'1~jj~'U11 

2.1.2 'N'11:U1111"UeJ.:i b'~~'Vh.:i 

tit\! qj1 (2538) 11K11 tJ ~1'\..lb~ t.!1nm~'1'i~lVI1 m::; tJ ~fll'ib '1 ~t\l b~tl LVl'U 'i)~(')'i) flb ~A W1 ~ 
LAt.Jjj 6 1::;t1::; (m'V'l~ 1) ~~d 

1~t1::;~ 11::;t1::;!X1b~:wV1~A 1::;t1::;db~t11t1'1::;11:w~1nm~mllt1~A~'U11b~fl1 tJ'U 

l'aA~ b ~AW1~ 1 m 'Ufl1Wil~ru b~tl LVI 
' v ' ' v 

q ~~I """ ~ 1d .::::I I Q..I ~ 
1::;t1~'Vl 2 1::t1::;m::;Amftn but11::;t.J::;V1"1BflbV1"1'Ut11t.J Vl'U'U :W'U'U1Ab'Vl1nrn:wA 

' 

1::;t.J::;~ 41::;t1~1tl1~1m::;t1::;d"1e:im~Ab~mt11t11vmJ~'Ll '1'Llm~vi'~btl~e:in~~m~:w 
'IJ v ' 

ti~ BB fl b ~ "11 'U 'i ~ tJ ~db tJ 'U 'i ~ tJ::; ~ b V! :!J 1~'a:!J~Bfl11 b n tJ t:-J ft t:-J ~VI AB fl ;J 1V!Ll1 tJ bb ft::; b U 'U 'i::; tJ::; ~ 
tl1~'111'll'Uut1:wtl1:w1tl1::;ne:itJe:i1V111 

1~t1~~ 5 1::;t1::;~"11'11 V1~~'11mtl~e:in~~mbV1ne:ie:in n1'U"1Bm~"1'1::;'11"1e:in1~-a~~'Ll 
' 'IJ '\I 

1m::;t.J::;bb1fl'Vlmn"1e:in'1::;cJ~1l.Jmt11m~t1~d-a1m1ri:we:i~b~t1Vlmn"1e:in 01~tJAe:in n1t1"1e:in bdm~e:i 
~ii:w 101t1"1e:i n 11Ki"1 b'1t1 

' 
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d ~d ~..d ~,dq tj 6'1 1 
1~t.J~'Vl 6 1~t.J~V1f.lllU1'Ubi'lJ.J'Vl V1f.lflbV!V1'Vl'Ul'Ub\91J.J'Vlri1uV1e.Jfl'~~J.J?!tle.J1e.Jw11t.J 'U 

" 
f1~'Ub lJ'U~l'Ul'UJ.Jlfl 

.ll1'V.J~ 1 d':J'~1~l\9l'llf.l-:Jl~\719/'J1~ 
d 
'Vl111 : www.rakbankerd.com (2552) 

2.1.3 n1'H'il~rul~'Ub~bb6'1~cl1uu-a~ml'U6lleJ.:Jl~wivh:i ., 
'li61V11 (2553) 19111~11~~~1utl1~11e.Ju'lle.J~l ~V19/'J1~ 1 l'~~d m1b~1t1Jl~u li'l'llf.l~V1e.Jm ~\71 

9/'J1-:i bb61~ fl11b~1ru'lle.J-:Jl?i't11t.J~11J.J~1llJt111~J.Jne.Jw11t.J 1m1m1~~.&11m ~f.l-:Je.Jt.J1 t1?!.f1Tvm1V1Ae.JJ.J~ 
v ' " 

bV!m~?!J.J 1 t1~~e.J1V111 ri11J.J~t1 bb61~e.JruV1nfaV1m~?!J.J ~1t1tl1~11e.JU'llf.l-:JV1e.Jm ~V19/'J1-:ib~e.J li'lb~J.J~ 
' " 

tl1~ne.Ju9l1t.J~1u~1-:i1 (m~~ 2) 11t.J61~bBt.JV1 ~-:id 
- bdm~e.JV!~f.ltl61f.lflVlJ.J~lf1t! (volva) 1 t1'llru~~\71f.lfll~\71 t!-:i~e.Jm~~~J1\911m-ie.JV!J.JV1f.lfl 

' ' 
b ~\71 H b~e.JV1e.Jm ~\71~'Ub~e.JViJ.Je.Je.Jflm l dm~e.J~1'Ud~~mJ~1ri'UV1e.Jm~V1 ~1tl~1-:iriA1t.Jl11 me.J-:ifo 

' " " 
1riuV1e.Jm~V1lmH 

- n1t1\71f.lfl (stipe) b~V19/'J1-:i~n1t1\71f.lfllzjf.lm~V!ll-:JV!mnV1e.Jn bl61~U61f.lfl~~J.Jlf1'U n1t1 

\71e.Jn~~'ll11 t11 b~t.Ju bb61~1~~1-:i bb Vilt! 'll'U1\71'llf.l-:J n1u V1€J n~'Uei tJ nuV!m fl\71 ein mJ.Jtl n ~~m1J.J t.J11 
" 

tl1~mru 4-14 b'IJt!~bJ.J\911 bb61~~b?i't1~1Au~nm-:itl1~mru 0.5-2.0 l'IJt!~bJ.Jm 
" 

- V!J.JJfl\71ein (pileus) V!J.JJflV1eJfl'lleJ~b~V19/'J1-:i ~an'\jru~riA1t.J~J.J ~b'Vl1~eiuoli1-:iv11 

l\71 t.J bi2~1~m-:in611-:iV1m nV1e.Jfl ~ ~~~ b oliJ.J n11u1l 1ru'lleJUV!m n 'll'U1\71'lleJ-:JV!m n\71 ei n~u eJ tJ numV111 
" 

lb61~i:lm~bnV1AeiJ.J~bV!m~m.J \911J.Jtln~~~~l?i't1~1At1~11m-:itl1~mru 5-12 b'1Jt1~lJ.J\911 
" 
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- ri11J~e:in (gills) b~~vh..:i'il~5Jri11J~e:im1.'h.i'11mumn 5J~J117rnwif11 ri11J~e:im1t.Ml'11 
nub '\Ju-rf!5JJ€1'Utl1U~€1 n5J~ mrn..!~\71J-:J bbfl~~l b1t.J'U ~'U~b 1 ruri1'U~€1 fl'U€1-:J b ~~'V'll-:J'il~ b lJ'l.Jbb Vl~-:J?\~1-:J 
?tue:i~ 

- ?IU€1~ (basidiospors) ?IU€1~'U€1-:Jb~~'V'l1..:i 5J~m1ru~bllu~u1~ (egg shape) 5Jri1111 

t.J11UJ~mru 7-81111AwJm brn~5Jb?lu~1uAu8nm..:i 3-51111mblili1J 

2.2 nTm~lilb~wivh:i 

'lJ 

--- .~, (&<••) -

m'V-lvi 2 ~1UUJ~ne:i1J'U€1-:Jb~~'V'l1..:i 
Vim : B'iluJl (2553) 

2.2.1 'iJJ:::1~nTH'V-11::b~lilvh:i1uth:::b'VlA1'Vlfl 
n1db V1J1~ b ~~ 1uud~bvi1"11 vi t.J b~11'il1n n1db V1J1~ b ~~'V'l1..:i bba~n 1JVi1'\X1 b~e:i b ~~'V'l1..:i bd e:i 

'l'l.fl. 2480 fat.Je:i1'il1Jtlfhu 'llal'illdru 1~5Jfl1Jb'l'll~b~~1~t.1tibu~e:inu1bllu1?t~b'l'l1~ ~..:ib1t.Jm~~ 
9 

'l'l1nd11b~~u1 zj..:in~m~~'V'l1..:i~me:i..:i ~mJ1bu~e:inu1Vl1t.J1mba~5Jd1ri1bb'l'l..:i ~..:i 1~bu~t.Jum 1 oil'V'l1..:i 

bllu1?t~ 1 un1Jb'l'l1~ 1~Vi1n1Jb'l/-ll~ b~~ 1~t.1e:i1~t.Jne:i..:i'Ut.J~:l;Jae-Je:it.Jbn1 '1 bba~ 1 oii'vl1..:i~Vi1Jne:i..:i'U t.J ~:i,ia 

e-Je:i t.J ne:iu 'ill nJ'U~..:ine:i..:iVl1J~1 t.J bu~ e:inu15niu'Vl~..:i bb-a1d~J11 Viri1111~Ubbnl'?t~e:icJ1..:ib'Vl:JJ1~?111 
9 

'ilU n d ~vi' ..:i~ e:i n b ~~..:i e:i n e:i e:i n111 bbITT fl1J b V'Jl ~ b ~~ ~1 t.J15 m ddb Dun 1J e:i1 ~ t.J ?tu B~'U e:i..:i b ~~vl 1..:i~5J e:i cJ 
'lJ 

\711lli5JJli'll1~ ~..:iVi11 Vim db V1J1~ b~~m..:iri~..:i 1~t-rn m..:iri~..:i hJ1~B-rn bba~B-Jar..J~li1~1~nt1..:ie:icJ1 m~vl''U 
'lJ 

~e:iuoif 1..:i ~1 b 'V-lJl~ hJ5Jmd 1~'1X1b~e:ia..:i1 LJ 
lJ V'J.1'1.2481 Bl'illJ8ri1u 'llfll'illJtU 1~Vl1fl1J9'1fl'l'.J-1rlUAl1'iJU?\1li1Jflbbt.Jflb~B'U~?!Vl~ 

9 

'illn b~~vl1..:i 1~~1 b~'il bba~ 1~5Jmdr1uri1115mdVi1'1X1b~m~~'\AJ1..:i fat.J 1 oil~li1bba~ b'iJ~e:inu1 \7\mn 1~ 
5J n1d b V1J 1~ b ~ ~ 1~ t.J H''IX1 b~B vl'..:in~11 zj..:i'il ~Vi11 Vi B-J a B-J~ li1'U e:i..:i b~~'\AJ 1..:ib ~11 ?! .:i~u bba ~ 1~5J nlJ 

'lJ 
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11 \i&.l'W1fl1'J b'V'l1::: b i1l'l'Vh:i"il1n bb uumMi.'1-:.im b U'W fll'Jb vn::: b '!'.11'1~1-:.i bb uurnN b~ t.1 bba::: bb uu e:J(11i.'11Vln'J'Jll 
'\J ' 

1'W~i.'ll'l (\Jruru1, 2538) 
' v v 

2.2.2 15nTnw1:::b~~vh:i 
www.kehakaset.com (2558) 1~~oLJe:Jll'f1b~t.11nu15fl1'Jb'V'l1:::b'!'.1m<l1-:.ib'd'e:i-:.iM''Wil 3 

'\J 

15~ 115nT~bw1:::b~~'Vh:Jbb'UUbU'Um1.:i b~l!M'W11'lm(11'5t.J:l..li.'lm'W~bb'\J'\Jfl1'JUan~n t\1 
'\J 

ilfl1'J'V'l'J1'W~'W (111flbbV11'1~-:.iH 3-7 1'W "\l:::v111~bi11'l~·rn~mn 'IJml'lne:i-:.i~'WmJnuA11mV1m:::i.'lll'IJe:i-:.i 
'\J 

1i.'lvi~1 oUb 'V'l1::: 'IJ'Wll'lne:i-:.i b~t.11.J'J:::mru 30x80x30 b"ll'WO\b:!.J(i)'J fat.1mnli.'!Vlb'V'l1:::~1oU"il:::1 ~flTl:l.J~B'W 
' ' 

i.'l'I b'li'W blJ~e:im:JmhLJ:::wa-:.i 'IJ'W1l'lne:i-:.i'J:::"1una1-:.iLJ'J:::mru 40xlOOx60 b"ll'WO\b:!.J(i)'J li.'ll'lb'V'l1::: 
'\J ' 

U'J:::bi1Vl~1-:.ioli11 bba:::vi:::a1t.1LJ1~l! 'LJ'W1V1fle:J'li.'l'I 60x120x100 b"ll'WO\b:!.J(l)'J Ut.J:l..IU1li.'ll'lb'V'l1:::~~1'W 
'\J ' 

fll'J b 'V'l1::: bb u1Jne:i-:.i b~ t.1 ne:i-:.i'IJmvi na1-:.i bb~1L11mi.'lll 1 VI~ b U'Wbb IJIJ ne:i-:.ii.'1-:.i D"il"ilU'W:iJfll'J b 'V'l1::: bb 1J1Jne:i-:.i 
' '\J ' 

t.111 60x30x60 b"ll'WO\b:!.J(i)'J 

15~ 2 15nTnw1:::b~~vJ1.:ibb uu~.:i h.:ib~B'U :iJ15v11 bb urn~mn1Jfl1'Jb 'V'l1:::b '!'.1vi bb '\JIJ 

bU'Wne:i-:.i bb~v111~m'1J'W:::V1~mb1J1J~i.'11m'Jmfl~e:i'W~1~ b'li'W boLJ'I (11:::n~11e)-:i 1VI tHUt.J ti-:i~a1i.'10\n 
' ' ' 

1Vlru bba:::n'J:::IJ::: bU'WM'W b~e:i'V11bi.'l~"ilbb~1 fl'f1ll~1t.1'V'l'f11i.'10\n L111ui.Jll1'W~1ll 1M'M''W1il ~ll1ri 
v ' ' 

m::: hll bb'f1::: b-:ib~B'W b U'WM'W bb~1LJ·fo 1 ~bVlm:::i.'llln1Jfl1'JBBnl'le:in b~m~m~m?1'W 1t.1~-:1'1Jt.11 t.1~1 
'V'l'f11i.'10\n1~e:i1fl11'1boLJ1 1'1Dflbi11'l"il:::DDflV1DnoV1-:Jb~-:J (11:::fl~1 oLJD~ ~D i.'11:l.J1'Jti'Vl1M~mde:i-:i tl1 

b-:ib~D'WVl~Dm::: hlli.'t:::Dll'J bb'f1::: 1~0\l'lb~D fl1'Jb'Vn:::b'!'.1vi ti~'W~UDt.J ilfl11:!.Ji.'1:::1'11n 1 'Wfl1'J'Vl1 b'5t.1'U~ 
'\J 

~1t.J -:11'W1:ifo1n bba:::v111'W~1ll oLJ'm~t.1 ~D :iJ~mrn'W1'Wfl1'J'Vl1mnn11bb1J\JbU'Wn e:i-:i ilfl1'J'f1'1Vl'W 
' 

mnn11e-rn~~(i1~1~LJ1'Wnm-:1LJ'J:::mru 1 nfan~ll~m~-:i 
15~ 3 15nTnw1:::b~~bb'Uuh.:ib~B'UBlil~1V1m·n.1 M'e:i-:.iilfl1'JV1:W'nl'i.'tl'lbm::: iJt.1:l..IH 

' ' 
~1'1oLJ11 vi:::mt.JU1~ll bU~Dnbb'f1:::i-:ioli111~vi ~~1t.J Vl~e:i1?1u'W bU'WM'W 11'lt.1fl1'JV1:W'mb1JIJD1fl11"1 fll'J 

' 
v11LU'WnD'l'IJ'W1Vl 1.5xl.5xl.2 b:l.J(i)'J Vl~Dv11LU'WnD'l'IJ'W11'11m1)LJ'J:::mru 3-4 l'W M'e:i-:.in~\JnD-:Jb~D 
a l'l e:iruVlniJ LL a :::m1lli.'IJ1 bi.'l:l..ID'IJ D-:Jli.'11'1 b '\In::: "il~'WVl~~"il:::~e:i mrn1 t.Jli.'11'1b'V'l1:::1~b?1''W1t.1Li1l'l'v<l1-:i 

'I '\/ 'I 'I 'l 

L111LJtibU'WD1Vl1'J1~ :iJfll'Jn~une:i-:i 3-4fl~-:i1mb~'f1:::fl~-:i:iJfl1'Jb01l!mV11'Jbi.'l~ll i.'11'JLJfo pH b'li'W 

U'W'IJ11 tlt.1 bb'f1:::81Joill bU'W~'W 1J1-:Jfl~-:J:i'lfl1'Jb01ll"il~'WVl~~LJ'J:::bi1Vlb~mb\JflVib°5t.1 BS (Bacillus 
'\J ' ' 

subtilis) L ~e:iue:i-:inm~D'Jlb~t.11 li.'11'1~1~~l1 n fll'JVliln L~t.1n11l'i.'1viL'Vn::: ~n~ru:::~~M'e:i-:i 1~:i'ln~'W 
' ' 

LbDll 1milt.J Ull bba::::i'ln~'WVIDll L U'WM'W 
' 

\Jruru1 (2538) 1~mi11l:i-:i\J"il~m~1r1ru1'Wfl1'Jb~1:::b'!'.11'!v<l1-:i n1'Jl'lbba~n~1bi1l'l'v<l1-:i !'1(11'J 
v v v 'U 'U 

bba:::m'JUD-:Jn'W HJl-:id 
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- rn1m U'L!ml'l-~1,:i i.'lm'l"JA11m U'L!ml'l-~1,:i 1 mbt.frm'l"J1::;b ~l'l ~r:..Javitif111b'il'1'1Jb~U 1vi 

'lJt1,:Jb~V1t1cl1,:imn i:'!m'l"J pH ~bvtm::;vitif111b'il'1'1Jb~u1vi'llmb~V1rn1t1~1::;vt11,:i 6.8-7.8 

- muvtnil b ~V1v11,:ibU'L!b~V1~vi't1,:inweiruvtnilrit1'L!oLJ1,:ii:1,:i~1vtfom1b'\J'1ru b~u 1vi v),:i~'L! 
9 'U 9 'U 'U v 

1 'Ll m1 b'l"J1::; b ~l'l'ii,:i~ m1ria11~1t1'1"Jmi.'l~n b ~e:i 1 Vi'e:iruvtnili.'1,:i~'L! e:iruvtnil~ b vtm::;vie:im1b 'il1ru b~U 1vi 
9 9 '\.I 'U 9 '\J CV 

'lJtJ,:ib~V1v11,:iri11e:icJ1::;vt11,:i 30-35 €J,:]f'11b61JG1b~tli.'I 
'IJ 

- A11ll~'L! A11ll~'L!~A1111~1fl'1J vl€lf111b'\J1qJ b~U bV1'lJ€J,:j b~l'lv-11,:ie:i cJ1,:imn f111b'l"J1::; 

b ~l'lv-11,:i'ii,:i'\l 1 b lJ'L! vi' e:i,:i fla11 ~1t1'1"Ja1 i.'I ~ n b ~ e:i ue:i,:i nu 1JJ1Vffl1111~'\..!1 'Ll b ~(711::; b vt t1e:ie:i n 1 u fl11ii~'L!~ 
' 

bvtm::;i:!11vie:im1b'\J'1rub~u bM'lJ€J,:]b~V1v11,:i rn1mh::;vt11,:i 65-85 b'l.le:i4b~'L!l'l 
v 'IJ 

- bbi:'! -.:i i.'111,:i b ~ e:i ,:i'\J 1 m ~l'l v-11,:i~ V1 b lJ 'L! 'l"Jl m ~e:i 11 bba::; 1JJ~ fl a e:i bVJ a ~~od1ti1'Llni1 
~,:ibm1::;v1bbi:'!,:Jbvt~e:i'L!nu~'llV(1 11'1..l bbii'1115b'l"J1::;b~V1v11,:i i:'!1m1rit11mb'l"J1::;1VfbnV1V1€lnb~V11~ 
fa ti 1JJ vl €J,:J 1 oU bbi:'! ,:Ji:'!l 1,:J ba tin \?1111 l.bvl bbi.'l,:Ji:'!l1,:J n~A1111~1flqJ~oU1ti1 ti n11i:'!~1,:J r:..J a r:..J ~ V1'lJ €J,:J b ~ V1 

e:icJ1,:i 11nm11 il1b~V1v11,:i 1~-rrnbi:'!,:Ji:'!11,:immnu 1 u '\]::;vh 1 Vi'V1e:im~V1v11,:i~~fl~1 vt1e:i~~11~ 

,, "' 2.2.4 b~elb'\li~Vh:i 
b~e:i b ~V1v11,:ivt1t1Vl1 b ~ti b~viv-11,:i bU'L!A'l"Jvl~ r'.J b 'l"J1::; b ~l'l b~tl n 1 oiJn'L! zj,:ivtm t1~,:i b~'L! 1t1~e:icl 

'IJ 'IJ 

1'Llli:'!V1vt1mJt1vtii'n~~e:i1 u1 oUbu'l"J1::; bV1t1V11,:i vt1e:iA'L!U1,:ina11t111 u1 oUbUm~e:i'lJt11t1v11b~m~viv11,:i~n 
' ' ' 

vtmt111e:iu 1'LlnTH~t1nzjm~m~V1V11lJi.'11na b~m~l'lv-11,:i fie:i b~'Ll1m~V1v11,:izj,:ib'\l'1qJe:i~u'L!e:i1vt11 
'\]::;~zjm~tl nvi1'1tl'L!1 u b oU'\..! il1 b ~m ~V1v11,:i~1i'llt11tl a,:i 1 rnJ tlvtii' nn '\]::; b~tl n11 bbl.1 b ~€l'lJ tll ti vt1e:iVl1 

' 
b~m~l'lv-11,:i ~1'L!b~m~V1v11'11ib'l"J1::;a,:ibb'l.la,:i 1vit1V11,:i'\J::;b~t1m~m'l"J1::; (€11'\..!'L!vl, 2530) 

D'\J'\JU'Ll~m11 oUb~m~V1v11,:ib~11m n~'Ll'Vlnl''Ll 'ii'1bnl'luruvt1m11m v111 Vi'~r:..Jam::;'Vlu 
' ' v 

bV1tlV11,:]bl.nnal!UflflG1~b'l"J1::;b~V1v11'1 boU'L! [:..J(;1[:..J~V161V1U€ltl61,:] 'lJ'\..!1V11U11,:J'lJtJ,:JV1tJnbU~tl'L!bbUG1'1 vt1e:i 
' ' 'IJ 

u1m ru l'\e:i n~mmbvi~'lJml'l ban vt1e:i~ e:i~1t1 b~'L! 1m ~l'lv-11,:i b 'il1ru b ~1 v-11111 nmb Ll'Ll 1JJ b U'Ul'le:i nvt1e:i 
v 'IJ 

b'\J'1ruoiJ1 m1flbb11a,:i1umu bU'L!vi'mvtvi'lJe:i,:iuruvt1~1'L!vtd,:i fie:i m111un'l"J1e:i,:i~1'L!l'Vlt11m1 il1 
v ' v 

r'.Jr:..J~ V1~fl11ii~~'il::;fivi b~ e:ini.'!1t1~'L!5~~ bba::; bnu-rmn~'L!ITT Vlfl,:J~~flrum'l"J bba::; 1 V!r:..Jar:..J~V1i.'l,:J b vt~e:iu 
'U 'U 9 9 9 'U 

i:'!l tl~'L! ~ b~ll ~,:] b oiJ1 h bba::;i:'11m1ri unu~1 Vi'~ nvi' e:i,:ivi n~'L!V1€)'\..!1 'Ll f111r:..J~ V1 b oU'L! f111vtii' n~ ti 1 Vi'~ 
i:'111mvt11~ b vt111::; i.'liivie:i m1b'\J1ru'll ti,:i b~'L! 1t1b~V1v11,:i15m1d,:i'J.i1 b ~e:i'\J~'L!'Vl~ ~U'L! b~ e:i'L! 1 rnJ t1vtii' n 

v ' ' 

m1~1m~e:i bbanim~m~l'l V161€JV1'\J'L!~1::;uum1'lJ'L!~,:ibba::;m1'111vtt11t1~~~'L! u qJvt1b~€l'1b~m~V1 
'\]::; 1JJ~,:ir:..Ja m::;'Vlu vie:ina11u flfla~b 'l"J1::; b ~l'lv-11,:i 

' ' 
b~m'l'.1V1v11-.:i~~ bba::;bvtm::;bbnm1t111'l.lb'l"J1::;~~nl'.lru::;v1,:i~ 1 'l"J b'\Ju (2553) 1~11t1'11'L!11 

v 

rn1~~nl'.lru::;v1'1u 

- b ~€lb i1V1 v-11-lvl €),:]~ n a 11b~'L!1t1 b i1V1~'lJ11vt'L! 1 bb t1 'Un n1';jb'\J1 ru 'lJ €1'1b~'L!1t1fll111ti11 
' v 

vim~e:i,:ii.'1tl1bi.'111e:iV1ae:iV1~-.:i bba::;1.~'L! 1m~m1ii~1bU'Ll~V1'lJ11ban 1 

- 1.~m~l'lv-11-.:i~eie:imnu 1 u ii' 1th 1'l.lbvn::;'\J::;b'\J'1qJoi11vt1m'il1'1J1JJ~ b'l"J11::; b~'Ll 1m'il'1'1J 1JJ 

1.~11~ bba::; 1JJ bb ~-.:i bb 1-.:i ~1'\..!b ~m i1 l'lv-11-.:i~ bbn '\J'L!b~'L! 1t1 b U'L! V1 e:i n b ~l'l vt~e:i 'il'L! '\J V1 ~J1V11a'lJ e:i-.:i fl a 1111 fa 
' 
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?l'U ei4(chlamydospore) L~ll ~ ei Vl~ei~ m'.fru::;nm.H~ei L~~vh:i~u MT;;J'U L~J.JiJtl1 b~ll Ln~~'U 1 u ~-:i 
bb?l~'lll b lJ'Ub ~el~ bbrl bfl'U 1 tJ vr-:iL ~el~tlel'Ubb'1::; LLn1~rn"iU11 tJ1 'if 

- ~ei-:i1~i1L~ff;;i~uvi185uum~eiu b~'U 11~1 L~m zj-:i~::;J.Jei-:ib~u1~ 1~i1fl~uu~'Vei-:i 
9 'IJ 

L ~ml Uf1Vlb1CJ bb'1::; 1~iJJ.J~ Lbll'1'1 

- L~m~~~l'llJL~'UlCJU1'1 ~'U L~1tk)1~~mdei-:i1~f11"iU11tl1oiJ 
- L ~m ~~~ 1-:i ~ ei-:ia::;m~ri eiu.U1-:iu 1avit~1 fl rn1tlm~ eiu iJ fl~'UVleJJ.J'VeJ'I b ~~ 

9 

2.2.5 €11'1/iT'Hi'l~:!J 
l1ruru1 (2538) Lb'1::; muuv1 (2544) 1~i1fll"ibt:-JmLvdoLJ'eiJ.J'1 b~CJ1nufll"ibVn::;b~"1~1-:i 

v v 'IJ 

fa CJ -;;i::; 1oif1a~ mh-:i b~CJ 1 n1~t:-J'1~ bb~V11 fl ~ei-:i fll"i 1 Vil~ t:-J'1t:-J~ Vl?t-:i~m~~ei-:ib01J.J1a ~'Vu~ 5u'1-:i 1 tl11J.J 
9 'IJ 9 

~1 m ~m ~J.J51V)el1Vll"i V1~ei~~.a'urn1J.J~'Ubb'1d'mnrn1J.J1'eiu 1ull~yuu1~i1rn11oif1a~'Vu~~1-:i 1 
~am CJM1 b ~1 bb'1::;iJ51Vl mV11'i~ b ~~a1m'ititl11 tl1 .m.~~CJ Vl'i'I L1CJ fll1 mV11'i La1J.J zj-:iiJVlm CJ'VU"1 

9 

- ~1.U11 A ei ~1u~1~~1 fl fl1"i<LJ'~.U11 fl~ ei-.:i 1 i;' L l!u.U11a1'i zj-:itJ'i::; fl eiu ~1 CJ ~m~ eii;'J.J 
9 

Lll~~ bb'1::;1°1'\f\j.n::; bllu~1u1V1f1] 1~m~1flm::;mufl1'i~oLJ'111~mti'11tJ~::;Lbu-:ieieiml!u 2 ~1u f1ei ~1 
VICJlU zj-:i 1~';;)1fl fl1'ioLJ~t'J1 bll~~oU11fl~el'I bb'1d1'1::; bBCJ~ 1~~1fl fl1"ioLJ~'V11bb'1::;<LJ'~iJ'U ~1oU11lJ fl ill Al 

9 

vi1-:imV111tl'i::;fleiu~1CJ 1tl'iM'U 1'Vilu lCJmV1111Vl1ilu bb'1::;bfl~md~1-:i 1 
- 1~uu b l!ut:-J'1'\Al'1ei CJ 1~~1fl b-:i-:i1u~uuu~ bfl~ei-:i~ m 1~VIJ.Jm1 CJ'U &1 bmuCJ eiei fl 1 u~u 

'I 9 'I 9 

1~mm'imLCJfltl CJVl~m~u lCJeJeJfl 1 tJ1~Bfl flmmllu~1mbV1'1fl'VeJ'ltlmbfl'UU'U lJbll~~ LL'1::;m-:i~1u 
9 9 9 

'Vei-:i btl~eiflt:-JaJ.JmJ m-:i'i1CJ~~ei 1~'11u 1~ m1f11~tiflm-;;i bm Hiuu m b'\Al1::;b~"1 faCJm-:i bb viufl1'i1 <if 
'U 'I 'U 9 

b~CJ-:ibllumV111ba1J.J 1 ul1-;;i~uui1rn'i1 m~~m l!umV11'iba1J.Jmflfl111a~5u 1 bb~ii'11~~mb'\Al-:in 
a1m'iti 1oifmh-:i5uvi~bbV1'U1~ 

- 1~N1CJ m-:i f1~-:ib1CJ fl~N1CJ b tlut:-J'1'\Al'1eiCJ 1~~1 fl b-:i-:i1u~uN1CJv11uei-:i b~CJ1nu1~tlui1 
9 

fll"i 1 oif-:i1uvi fleJ 81-:iVl1uei-:i b~ CJ1 nu nu 1~'11m1f11~::;ti flfl11i1~u CJJ.J 1oif1ei-:i'1-:im~1fl1~'11u bb~f1 rum'\AI 
9 9 '\J '\J 'I 9 

'Vei-:i~ei fl b ~~ 1"1 CJ bu'\Al1::;ei81-:i ~-:i fl ~'Ubb'1 ::;u'i'ill'V101 ~el1Vl1'i5'i'ill'V101'Vu ~ 5u 1~1~ 
" - u CJf1eJ fl J.J'1~VllVlm CJ'VU"1b V1m::;aJ.J~~::;tl1m HVl1bllumV11'iba1J.J1~ei81-:i~ bb'1::; 

9 'IJ 

~~bll'UbLVl~-:i51VlmV11'i'Vei-:ib~~~11'i1f11tifl ll'1~Vl1'\Al1fld 1~bbn J.J'1J'.i'1 ll'11n ll'11f1 ll'1m::;uei ll'1 
9 '\J 'U 'IJ 'U 'U 'U 'U 

bbfl::; b tJ u ~ u u CJ f1eimVI~1d ~::; iJtJ1m ru'V ei-:i 1u1Vl 'i b ~'UbL'1::; f11fo ei u ri ei u .U1-:i ~1 bb'1::; ~::;?Im CJ M1 
9 

mh-:ioif1 1 b~ei1i;'b~~1tJHl1ufl1"ib~1tk)b01u1Vl 
- ~ u fl ~1 CJ vi'u ~u fl~l CJ V11 J.J'V11'1 bb uuvi'uVI m fl~tl 11 tltoif b~ CJ'!?! m bb~l tl 11tJV11fl1 i;' 

9 

bbi;'-:i?tuvi~-:i-;;i::; 1 m~t:-J'1~ 

- 1 ubb'1::;~u~1uu 1um-:iViei'l~i1fl1'im~~11~CJ1oif1mbvi'imV1ei4V1~ei1oif1"111CJJ1~::;m u 

~Tv1a111eieiflm ?11m1titl11 tl1oif b lluei1vi11b?11J.J L 'Ufl1'ib '\All::; b~"1~1'11~ b lluei81-:i~ "1elflb~~~1'!~::;iJ 
9 



8 

'LJ'UlA 1VIajfll1 ti fl&l bbFl'IJ~iJ ~ b oLJ:IJ b ti ~eJ fl ~1Vl1eJ~fl~1 b lJ'U ~l'Llti'J~ fleJU'VeJ'I ~fl ~1 b ~ CJ1~ \711 fl 'll'U bb ~'I 
bb~1tl11 ti~bell b:IJ~AeJeJfl ?11:1.Jl'J~Ul:l.Jlb lJ'UeJlVll'Jb?l~:IJ 1vl'~Vl1e:i 1 '1f b ll'Lll?IA b 'l"ll~bb Vl'Ll'Vh-:i 1vl' 

' 
- ~fl\71U'll11 zje:i?111l~ Water Hyacinth, Floating water hyacinth, Java Weed 

zj e:i 1viCJ11611 ?I \71 ~ Eichhornia crassipes (Mart.) Sol ms (zj e:i Yi' e:i -:i 1VlCJ11611 ?I \71 ~ Eichhornia 

speciosa Kunth) ~A e:i ~1'Ll1-:i I'\~ fl \71 u ( PONTEDERIACEAE) iJ zj e:i Vi' e:i 'I~ 'Ll 5 'Ll 1 l 1 er fl ti 'I 

('Ufl'J'Jl'll~m), erfltieJA (Dl'IVleJ'I), ermJeJ'I (?i'V'J'J'JruU~), DlfleJCJ (b~tl'l'Jlti), erfl\71U (fl1fll?l~l'U\7lfl 
' ' 

b5tl'lbVIUeJ), erfl\7lulJe:i-:i ?11~ (mflflfll'I) bll'Llai'Ll 

ai'Uer fl \71U 'lll 1 ~Ab ti 'U'l"J'J'Jru1ihY l~iJ ~'U n1 bU A~'I b~:IJ eJ 81 'LlVllti e:Jb:IJ~ fl 11ai bil A fl l'J 
" 

bb 'l"l~m~'\11t11 tiv\'1 'IJ'Llflmmll'Ll1'll~'llJ1~'Jmb 'J~ bll'Ll~'lltl1A:1Ja fl ~hai'Ll~mb l?lfl 1rnll'Llfle:iae:it.11 ti 
' ' 

\711:1.Jtll m VlflbnA\711:1.J'/JeJfl 1UbbAlb'IJ~~blJ'Uai'UDeJ'U~timCJ1 Vlfl ~1ai'UiJ~m~ru~muJ1 e:J11;haim~t1U 
b ll'Ll~ b~ t118e:i'Llbba~ b oif :1.J ~1alm~iJ'VmAX'LlV11e:i t.111'\J~~'Lle:i 8num1:1Je:iA:1J?1:1JU'Jru'1Je:i-:i bbd.Jtl1 n1'U 1 u 

" ' " 
'l"leJ'I e:ie:ifl \7l'J-:i'lie:i-:i flfll'I m CJ 1 'LliJ~ fl'\jru~ bllmvn'Ll '111t1'V'lt1-:i~1ai'U1 ~ae:it1tl11vl' ~1alt!X'Ll iJm1:1J?1'11vl' 

'U 'I 'I 'U 

ti'J~mru 3-90 b'1l'Ll&lb:IJ\7l'J 'J1fl'll~bb\7lfleJeJfl'lllfl~l~'Ll u~nruoife:i 'J1fliJ~d.J1'l~1 ~1~'Uae:iCJe:i8u'Ue:J1 
" 

tl1U'1'1~'Ll Bl'll'll~~'UeJ81?11:1J lflfl'Ll 1 'Ll~tll~'Ll ?11:1.Jl'J~~'UU'UU fln1vl' iJfl11:1JVl'LlV11'LlFl eJflll:IJ bb ~'I bbA'I 
" 1vl'~ bbFl'IJ ~ 1d.Jvi'UJ 1 bA:IJ 'LJ t.11 tl~'Ll51vl''J1A b ~1 LA ti fll'Jbbtl fl fleJVl1eJ 1 '11'1 Vlfl '\'\JU 1vl'vi'11til?ll:IJ~:IJJ1 

' 
ti'J~ ltJ'llU'VeJ'ler fl\71U'1111 ?ll:1J1'J~tl1m b 'l"ll~b ~A'l"Jl'lb ~e:i?l~l'l'Jlti 1vl' b ll'Lle:i 81-:i~ 

2.2.6 hf"lbb6l~Al'l'H,:;111vJ1\I 
" 

ururu1 (2538) 1vl'Jltl'll'Ub~t.11nu bfl bba~~\7l'J'VeJ'lb~A'l"J1-:i llbll'LlU ruVll 1 'Llfll'Jb '\I'll~ v v 'U v 

b~A'l"Jl'l:l.Jlfl ~-:idb'l"l'Jl~ hflbba~~l?l'J'VeJ'lb~A'l"J1-:ibV1~1d 'll~fleJCJvlla1m~'Ll 1m~A vh 1 ~[:.Jfl[:.J~\71'VeJ'I 
" 

b ~A'l"Jl'lflAfl'IVl1eJUl'lfl{'lvl11 ~b ~A'l"Jl'l 1d.Je:ie:i flAeJfl bflCJ ~'l'IJ~b ~'U 1vl'll1flfll'J b'l"ll~ b ~A'l"Jl'I '11 b 'l"Jl~J1 
~b~:IJDeJtl 1 fl{'I [:.Jfl[:.J~\71'1JeJ'lb~A'll~flAfl'lb~eJtl 1 'IJ'Llm~v\''lb~A'l"J1'11d.Je:ieJflAeJfl?l1bVl~~'lfl~11bfiA 
'Ill fl l 'Jflbba~bb:IJfl'l~\71'Jb~A~?l~?l:IJb ~:IJ:IJ1fl~'Llbbfl~boLJlvllfl1CJb~A'l"Jl'I b~eJVl~flb~tl'IUtuVl1~'1fl~11 e'.i' 

" v " 

bVJ1~b~Ahlm'lb'l"l1~b~AJ1~b~:1J bflbba~~\7l'Jb~A~~1A'ru lvlbbn 
" v 

- :IJA bba~ timfl 11u11blJ'Ll~\7l'J'VeJ'lb~A~1'1~~1A'ru'11uAV1~'l b'l"l'Jl~bb:1Jfl'l'l"l1fld'1Je:iu 
" v 

enfl't1e:it11 mbtia'lb~A bba~nAilm~'Ll 1m~A 
" -1'J ?ll:IJT'.im'll~~bbfl~bb'l"l~~'Ll~1v1~1'Llu~nru~~'Ll1 nAn'Ub~t11m~Abbfl~B'Ll'V1~CJl\71~ 

b lJ'UeJlVll'J ~l'Ll:l.Jlfl'll~'l"JU b'l"J1nd1?11:1JfleJ'I bbtia'lb~A bbfl~nAn'Ll AeJflb~A~iJ'LJ'UlA b~fl zj'lneJflll:IJ 

b~ t1V11 CJ bba~m1:1J~1A1ru 1 ~bbne'.i'b VJl~ b ~Ae:i 81-:im fl 
v " 

- l'11b~A Ae:i b~A~hJ~e:i-:im'JbnA~t11'Ll'Vru~~b'l"ll~b~A~1-:i 'llnllm~A'11uA5t1~hJ1'1i 
b ~m~A~tl1mb'l"l1~ LAt1~n'\jru~vi'11 ti 'll~blJ'Lln1t1m1\7l'J'IV11e:iflA1t1V1t11AtimV1iJn 'l"lrn~e:iiJenmY'1 
~eJ'Llbn'Ll 1 ti Vl1e:i :l.Jl'lll fll?IA~ bfl CJ 1 '1f b 'l"ll~ b~A'11UA5m_n neJ'Ll 

' 
- b~ffn 'IJ~bb8'1tllbbfl~'il1Vll'J'lllflb~'Ll1m~A~l'lbbfl~A'ilflb~A~l'I b~'il'JlU1'1'1JUAvl11~ 

bnA bmbfl~eJlfll'JNAtifl&lbbnA'ilflb~A~l-'.l v111 ~~Ja[:..1~(7lf\Afl'I 
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- b fl l U 1 ~ 1U1 Vl qi bi1A';\)1 fH'l ill '\Al fl el -:i 'ri 1-.l ~ u :l.J1 flb f1 'lJlt.J ~ -.1v1'11 ~\ ~ tlll 'U fl Vi l 1 tJ 
l-;;J~rulITTU 11'l 1v1~ lla~v1'11 Vl161A~1-lil'\Al1~lL11~n~'LllVl~U 

v ' 

2.2.7 nT~ue:i.:iti'un1~f! b "aflbb6'1~A111"a"l.IITTb~f!vJ1.:i 
'U 

ururu1 (2538) 1Jl·nt.1-'.ll'Lll~t.11nu fll'iUel-'.ltlUnl~A hfllla~Pli'l'i'llel-.ll ~A'V'h-:J '11ill'itl 
v v " 

uel-:in'Lllla~n1~A1v1 ~-:id 
- fll'iUel-'.ltlWJA lla~ Lla1n umnu1At.1fl1'iD~elt.11Vltl1v11:J.J~U~rlelU-;;J~l'\All~l~A'ri1-:i 

1 61Ll Al~ Vla-'.l ';\) 1 mYuvtl l'Lllfl ~mlfl-.lvt'1el ~-:i.a' n'ri elm~ nu el tJ 

- fll'ilJ el-.1nu1'J lJ el-'.l nu fa t.Jl~ el fll61A~61~el1 A ()1~1'J'i~'U1 A'i'Lllb 'i-:J1VlvttJAl'\Al1 ~ 
' ' ' 

o&1 fl 'i11 vll fldl:l.J 61~ el 1 A.f11'liU~ lla ~~u~ \91 ael A-;;JU b~1vl16'11tJbY'1'\'.ll61A~ b lJU bb Vl~-'.l el 1PltJ1 Vlvt:J.J A 
' 

- m'itlel-:inul''lib~A 'l'.Jei-:inu1Am~eln161Al'\Al1~~61~el1A lbVl-:i bb6'1~1mJ hJm'ilnuH 
' 

- m'itlel-:in'Lll~el'il uel-:inu fam~elnl61Ab'\Al1~~61~mA 1 vtl.Jbba~bbVl-:iffu'Vl b~elm~m~A 
' 

vh-:i~1l.J~ b ~el'i1Llu b~elu bba~~el-:Jfl1'\Jfl:J.Jelruvtflil bba~m 1:J.J~u 1 Vil vtm~61:J.Jnu fll"i b -;;J~ru bITT'U 11'l'llel-:J 
'I 'I 'U v 

b~A'Vh-:imJl61:l.Jel 
" 

- m"itlel-:inu bfl6u11l.Jm'i 1 Vl~bY'1'l'.lbvt~el'llel-:Jb~Ai'lnA'1-:iel81 ubl't.la-:i l'\Al"i1~~1u~l vt~el 
" 

2.2.a n1"aflbb6'1-rmflb~f!vJ1.:i 
'U 

U'\Al~'Vli (2555) 1v1"i1 t.1-.ll'Ul~ m nu fll"iA lla-rn'l'.lll ~A'ril-.1 ~el-.1~ fll"ifll'Ufl:l.Jelillvtflil1 VI 
'U 'I 9 'U 

'\Almvtm~ m'ill~D'ITT~-:id 
-1otl'\Al6'1161ITTfl16'1vt'1el~ '11llJU'\Alal6'1ITTflbrll';\1~1'1!1JJ~ 1At.Jfla:J.J'U~b1ill~11'1bi1A'ri1-:J fld'j 

' 
"i~1-:i 1 u'li1-:i1u~ 1-3 1u bb 'inVla-:i-;;J1n n1"ib '\/\11~ l i1A '11u ~b 1 ru~11-:i l ~A'VJ1-:i~elu lnu 1 Ll1 VI bti A ~1 
'\Al6'116'1ITT fl el el fl l ~el"i~'U1t.Jfl11:l.J~elU bba~ 1 VI ell fl1f!ci1m vi 1v16'1~m fl~U VllflA blab i1A~fl';\)~ lfl'U bi1A'ri1'1 

" 
1v1 rrnJ1u 8-10 1uVla-:i-;;J1nm"il'\Al1~ 

- m1 -;;J A fl11:J.J ~elum t.11 uu ~ n ru ~11-:i l ~A'ri1-:i m"i-r fl'l'.11elruVlflilvl'11v1 fa tJ fll 'i bti A 
" ' " 

'\Al6'116'1ITTn1lb~elfoa:J.J ll6'1~'i~u1t.1m1:J.J~elUelelfl't.l'i~mru 5-10 mVi lltl1tiAHV11m~:J.J 151'l"i1-;;J6'1elu 

fl11:J.J~u 1uu~l1 ru~11-:i b i1A'VJ1-:i v1'11~At.1fll'i1oti~el61:J.Je'.i6'1~u~b1 ru16'1A b '\/\11~ '1116'1A b'\All~~m 1:J.J~u 
' ' 

el8ll6'1A-'.ll1tJ-'.l~fl11:l.J~Uel8 bb~ii'1l6'1A l'\/\11~ 1l.J~fl11:l.J~U fld'i 1otltJ1"iAtl1"iA1LJ~~U'U~l1ill~11-'.l b~A 
" " ' 

'ri1-:i ll6'1~'i~1-:i 1Vltl1rinu~l1ruAelm ~A'ri1-:i l '\Al"i1~-;;J~v1'11 VIA elm ~A'ri1-:i~ml6'1~ b L11 l~t.1Vl1t.1 
" 

- n1"ibnrn~A'VJ1-:i Vla-:i-;;J1nv1'1n1'ib'\All~b~A'ri1-:i1v1Ll'i~mru 5-7 1u ';\J~l~m~u~:J.J~'l111 
' 

b~ fl 'l lflA~'U ~:l.J ~'ll 11bVI~1d-;;J ~ b 'il~fk! b~'\J 1\91 b lJ 'WA el fl6~A'VJ1-'.l ~el 1 'tJ -;;) ~ b~:l.Jbtl'Ub ~A'VJ1-:J 1v1via-:i-;;) 1 fl 

fll'ibm~Ll'i~mru 7-10 1u ~uel8num1:J.J~elu fl1'i~';\J~bnrn~A1v16~1Vl'1eloti1 ~uel8nu15m'ib'\Al1~ 
" " 
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'UeN bb~a::riu nTrnl'llvielm~vivh:i 1Vibn'\.J~-:im::~nfaCJ1oii'ilei~rn'll11~nnt!uVl~Ub v;CJ-:i b~n~elmb~1 
~-:Jeleln AT~1::1-:i 1:w'1Vlb~u1mnvi m1m::vi'\.Jm::b'Vielu 

.. "" 2.2.9 'J::CJ::n1'JbnUe.J6'1e.J6'1~ 

l~Uru (2536) 1~n~11l1 n11bnrnrn~~\11b~vi'V'h-:J1m::t.J::vielf1~:1J (button Vl~el egg) 

b uu 1:: CJ::~ b Vl:l.Jl:: ~el n 11 bn 'll el el n-;;\'1Vlil 1CJb~11:: b ~vi 'V'J 1-:i 51 b ~~qi b&l'll b\11~-:i1:: CJ:: vi el nmu ~ ::.U 'll 
J1 tlel CJel el nm tJ el CJ~1 bel-:J v\'11 Vll?I eln b 111 b~ t.Jelt11-:i11vi b ~11 m:: CJ:: viel n \11:1.JVl~m::CJ::~ b ~viil m1ri1'1-:i 

'\J 

Vlm n l?I el n bba:: n1uviel n b~ CJ'll1el CJ bb~l bb~cJ-:Jel t11 u b~ elVl:IJ vi elf1 b ~vi bba ::~ 1'el:w~ ~:: v1u b~ elVl:l.lel el n:w 1 
'\J ' ' 

u el n ~ 1nd51 bn 'll ~a~~ \11b~vi1u1:: CJ:: 1?1eln'll1u tJ~m ru '11el-:i1tJ1~u 1 u b ~vi 'V'J1-:i~:: a vi a-:i bba:: hJ 
b Vlm ::ri:w~ ~ ::l11m 1 oii'1 u m1tJ1:: n el'lleJ1Vl11 tl1:: n el'll n'lltl1::'ll1'llu'11u 1ml]'llel'll1'lltl1::vi1u b ~vi 
vh-:i~ el tJ1 m:: CJ:: l?I el f1Fl:IJ:IJ1f1nll1:: CJ ::vi el f1'\.J1U \i1-:itf U f111 bn'\.J ~a~~ Fl fl11bn'\.J 1UFlel'Ub'1f1iJ l?I bba:: 

'\J '\J 

"' "" "" 1 ' ba el mn 'll viel m Vlvi m:: CJ ::vi el n Fl:wri-:i Flal vi 
'\J 

2.2.10 f'IWf"i1'V11-:J b.fl61l'U1n1'J"llel-:Jb ~~W1-:J • 
1 ~ h~tl (255 3) 1~ 11CJ-:i1m~ t.Jl tl'll ri ru fi1vi 1-:i fo'llm'U el-:J b ~vi'V'J1-:i il ?111tJ 1:: urn 

' 
cardiotoxic protein ~ b~t.J n11 vol vatoxin il~ru?t:wu&\1 um1~elli11m ~el 111?1~v111 Vlbnvi H'Vl1vi 
1 VlqJ bba::?tld'Uel-:J tl'Uf111b~~qjb&l'\.J bFl'Uel-:Jb~el:IJ::b ~-:i 1.!n fo'll'Lllf111~UcJUl1f111'\.J~foAb ~vi'V'Jl-:JbUU 
tl1::-;;\'1~:: hlil1'.JruVl1b~t.J1n'll 1'UJJ'u1m~m~elviVl~el11ri~1 h ~-:i11'll11 b~vi'V'J1-:ib um ~vi~ilrirufi1~el 

v ' 

~~-:J-:Jl'U 

1tJ1~u 

1 'UJJU 

mfl: 'll 1mvi1\11 
bbAab'rJEJ:IJ 

'" b Vl;;'l f1 
l\111lJ'UtJ 1 

l\111lJUtJ 2 
1milu'11 
1um'11u 

tJ~mru 

44.0 

3.2 

0.2 

5.0 

8.0 

1.1 

0.16 

0.25 

2.00 

13.7 

d bbA;;'lel1 
n1:w 

v 
m:w 
n1:w 
ila~n1:w 

ila~n1:w 

ila~n1:w 

ila~n1:w 

ila~n1:w 

ila~n1:w 
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2.3 1'&1111b'W1~b~111v-J1.:i 
' l?l\71~Ut1:Wt11:w11 oif b~1::; b ~\71~1'1li'\!1a1CJ'lJU\71 zj'lvl\71 bb LJa'IM1:Wfl11:W b '\!1:W1::;?!:WM1:Wl?l\71~liel cl 

' ' 'U 

1uV1el-:i~u '\!1~ell?!\71~b'\!1~el1oifvrnfl1'ibfl't!M'i b'llu ~1'loLJ11 ~elfl M'uflfi'1t1 bU'UM'U 
' 

2.3.1 w1.:i-U11 b tiu1 ?l\71 b ~1::;'\!1a fl'Uel'I b ~\71~1-:i il~~trmfl't!M'im'U1 t1~1-:i.LJ11il \71 b uuvielu 
' ' 

el'\71neluzj'l 1~~1flLJmt1'Uel-:i~1-:ioif 11m\71~bnt1b~m 1 '\!1~ bbVi-:i?1uvi~bbfi'11dJLllt1fl~u zj-:i?1'i115 (2553) 
' 

1~ fl~ 11()-:iLJ~mru 51Mel1Vl1'i~liel81u'lfl1-:i.LJ 1-i LJ 'j::; fl elll ~1 ti 51M 1u1~ 'i b~'U ~el ?!'lfl el fa bba::; 
' 'U ' 

1LJ'ibbM?!b~tl:W 0.55 0.99 bba::; 2.39 bDel{b~'Uvl 

- ~n~ru~ 1111t1vh hhrn.:iw1.:i-U11 b uu~1u'Uel'IM'u.LJ11~ bVl~elVla'I m'ibnrn~t11 bba::;t11 
" v v b:Wa \71'U 11 el el flbb611 

- m1tl11u'l-fh.J1~1t1"lltl 

1) 1oifblJ'UeJ1'\!11'rnt11t1~1'\!1~llb~m1fl bba::;m::;{fo 

2) 1oifvhDt1'\!1ilfl 
' 

3) 1 oif b \'Jul'?1\71Dflfla:w~uV1a'lfl1'iV1l1m:wa~~'ll 
' ' 

4) 1oifbuu1 ?! ~ LJ fl fl61 :w ~'U b ~ el~fl'tfl m1:w'1l:w~'U'U el'I~ u bba::; 1oiffla:w~u1 u fll 'i 
"I "I "I "I 

5) 1oifblJ'Ul?!~~1'\!1fofl1'ib~1::;b~~~1'l 
' 

6) 1 oif btlu~m'\!1a'lm'\!1~el~1m::;'Viel:w 
' 

7) 1oifblJm~m~~-:i~~1V'l od1t11m'lflM~~1t1 
' 

sJ toll b uul'?!~ bb viub ~elfl fa t1t111 LJ bb '1ltl1 nelub ~el 1 Vi'V'l1'11.l:w bba ::;i'.h:i-:inum'i 5 fl 
' ' 

'U1~ 'LJru::;~mllmfl~m~~ 

9) 1oift:-.1~MbU'Ub~elm::;~1'tf 

2.3.2 ~ein zjel?11ilru Water lettuce zjellVltl1Y'l1?!M1 Pistia stratiotes L. ~~elt11m-:il'1 
v 'U 

llel'U (ARACEAE) iJzjelVlel'l~'U~'U I e1flnelfl (b:Ut1-:i1'\!1~), fllflelfl (mflb'\!1Uel), hi~b~tl (~'U-bbvl~1), 
Ml~~'I (~'Ufl6l1-:J), ~elfl1'\!1ru bU'UM'U 1~t1 ~'llbfl't!M'i (2560) 1~'i1t.Ml'Ub~t11nmelflH vl'ld 

'U v ... ., 
6'lfl~W~"lle:J.:Jl'l'U~e:Jfl 

1J M'u~elfl blJul''ll~'lJtl1'Uu1~bafl b~~rubMt11MM~nmlJufl~:waelCJelt1t1u~1J1 11 
v ' 'U 

ell t1'\!1m t1u a1M'u mt1tl 1 'U'Lll'U 1 LJ nt1~1tl1 li'i::;t1m1mbn1 bba::;li'i1fl~ elm llm11mumfl elel m ti 'LI 
' 

m::;~ne:it11vi'tl1 ~'U11 a1M''Lllim1:w?1-:iLJ'i::;mru 2.5-10 b61l'UMb:WM'i li1'\!1a vi''Ll1'\!1dJ~::;bn~~1fl1fl'LlM'Ll 
' 'U 'U 

bba::; bn~t1u 1 '\!1a M'u~e:i fib lJu~'i'iru 1li'tl1 'lJe:irnL?!-:ibb\71~ ~ \71 'lle:it1tl1~\71 ?11m'iri~t11~ ~l:w a1flae:i-:i 

'\!1ue:i-:itl1 u1.LJ11 bba::;~liJ1orr'1 'Ut11CJ~'U6~1m:wa\71 '\!1~mbMn1Vla bLa::;m'ibbt1nvi''Ll~e:iu 
' 

2J 1 mrn fl L lJu 1 rn~ m~ b~ t11 b1CJ-:i?! at1 Ln~t1~nru~1u1fl'Ll 'LJ e:i'!a 1M'm1 CJ-:i'1Je:i'U nu 

b lJuoff u I ~U~l'l'LJ el'l 1tJlia fl't}ru::; b U'U~u1 ~LJ1 ~natl ~LJ1 ll~~ bb~1(7) CJ:wl flb lJ'U~U?!lm Vl~CJ:i.J ua1t11 t1 

:W'UVI c'J fib lJu fl ~'U ~l'U 1tJ:wu 'LJ e:it11 t1 b1 t.Jllb lJu~ bb~'l JJ'U'UD fl flfl:wbb~'U 1 t1 vr'lcie:i-:i~ l'U ll~ b1ru~l'U1tJ ... ' ... 
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vre:i,HJeJ mb61~il~ mnu~e:ieJutl:uri~1t.1 n'U'\l'leJ,nl1 vh 1Vf?1111Trn61eJEJLl11~1'Uilwn:u t.111 bb61~ri1111 
' 

fl-11-:iLJ'J~mru 10-25 b"IJ'U~blll'l'J Vl~-:i1'UblJ'U~b~tne:ieJu hJilrhu1'U 

3) vieJfl';\]€Jfl €1€1mllu'1ieJeJtJLri'Ll1'U'U~nrufl611-:i~'U V1~€1€1€1fl\>1111"/J€1fl1'U n1'Ll'1i€1 
'U 

V1€1fl'IJ'U1V1b~fl t.111LJ'J~mru 1.2-1.5 b"IJ'Ll~bdJl'l'J VleJflilmmfaVl:ueJtJLJ'J~mru 2-31'U bll'Ubb~'U~ 
' 'U 

b ~ tne:i €1'Ll ~1'Ll 1 'Ub~t.J'U ?i1u~l'Ll'U€1 niJ'IJ'U61~ b~tJVlD f1f161ll vieJniJ~-:ivi €Im '\l'H"1~ bb61 ~ b 'l"Jl'Hil tJ~ bbtJ n rl'Ll 
' 'U 

€1 tJ bb~eJtJl u-dm~ tn n'Ll fa t.1vi€1 m 'l"Jl"\~€1 tJ ~1'U'U'UV1 €1 n?i1'UvieJm 'l"Jf"Hil tJeJ tJ~1'U~1-:i vieJn-;u eJm liuvi €1 n 
'U 'U '\J 'U 'IJ 

~hJil n ~ 'U vi €1 n bb61 ~ n~'U b~ t.J-:i ~Lri'Ll vi €1 n b 'l"J P1 ~il d t.11-:i r1 bb~'Ll ~ b ~ t.J1 b zjeJ:u ~vi €1 tJ b limLJ t11 tJ bb61 ~il bn ?Id 
'U 'U 'U 

b 'l"JP1 ~LJ'J~mru 4-8 n1u ?i1'UvieJm 'l"Jmilt.Jil'Jt.J1-:ir1b llmb~u~ b ~tn ~vieJtJb V1ueJ~-:i 1 ~ 
'U 'U 

4) e-J61';\J€lf1 e-J61il~n'l'.fru~bll'Ubb~'UU1-:J 1 Vl~mll'Lle-J61'1J'WV1bb'UflbV1'Vl (Bacdate) ilm'U 

Vl~eJ 1 'ULJ'J~ vl'U~ b ~ tn e:i eJ'Ll~vi €1 tJ m t.11 ue-J61il bll~vi €1 tJLJ'J~mru 2-3 bJJ~vi b:U~vi b ll'Ll~tl1m61e:i eJ'Ll il 
'U 'U 

~ n'l'.fru~ f161ll t.111 b LJ~eJm:u~viil'JeJtJtl'U 

tJ'j~bt:J"llu"lJei.:i:ijein ~'Lle:ieJu1olibll'LlmV11'J~1V1fob~t.J-:i~l'l1 b'1iu ?Im bllvi LJ611 bllu 
' 

~'Ll ueJn-;u1ndt1-:i?1111TH1tl1~meJn 1 LJ'l'liblJwJ tJVl:iJ n 1~ 
' 

~1LJmru (2559) 1~An't'.11?111u~m-:imt.Jm'l"Jbb61~briil'IJe:i-:i1'?1vib'l"J1n~vi't"h-:i v1-:im'J1-:i~ 2 
"' ' 

l?!Vl b 'l"Jl~b ~vi'l"l1-:i 

A11JJ~'Ll (1eJt.161~Lvit.Jtl1V1unl 
A1fl11llblJ'Uf1dVl - ~1-:J (pH) 

A1iueJu~-:iV111vi (1e:it.J61~ fat.Jtl1V1unl 

1 u Ll'l'Jb';\Ju~-:iVl:uvi ( 1e:it.J61~ 1vit.Jtl1V1unl 

C/N ratio 

b "ll6161 fa?! ( 1€1 t.161~1vi t.Jtl1V1u n l 
'U 

~flu'Ll (1eJt.Ja~ Lvit.Jtl1V1ufl) 

' 
'l"l1-:JoLJ11 

10,50 

8,0 

48.12 

0,78 

61.69 

39.12 

13.89 

" \>l'U';\J€lf1 

10.80 

7.9 

47.25 

1.80 

26.25 

26.04 

3.34 

m'Ll~ (2540) 1~'1'hm'JAfl't'.11m'Jb'U~t.1rn V1t.11Je-J61'1J€1-:i1'?1vib 'l"J1~bb61~mV!1'Jb?l~JJ~1-:i n'Ll ~il 
' 

~ €1 e-J 61e-J~\>!J1 VI u fl ?I vi bb 61~J1 VI u n bb Vl-:i 'IJ €1-:J b ~vi 'l"l 1-:i fl 1'J'V1vi61 €1-:J fl~ -:i d1<iffl1 'J 'V1 vi a €1-:J bb 1J 1J 2x 7 

Factorial 1mbe-J'Llfl1'J'VlV161€1-:Jbb1J'U?idJ?lll1JdtU1'Ll1Ja€1fl (RCBD) n1Vl'UVlvl1 4 ~1 il 2 U';\J~tJ 1~bbrl 
' 'U 

lJ-;u~t.1~ 1 "1JiJvi'IJe:i-:i1?1vib'l"J1~ il 2 "lJiJvi f1eJe:inl'lu"lJ11 bb61~'V'l1-:i<LJ'11 bb61~ll-;u~t.J~ 2 ?1\>l'Jt11V!1'Jb?1~11 7 
' 'U 

?i\>l'j 1~bbrl ?!\>Id 1 (11JH'mV!1'Jb?l~ll) ?l\>l'J 2 d161~b~tJVl 1.5 nfafl~dJ) ?i\>l'j 3 d161~b~tJVl 2 
'U 'U 'U '\J 

nfafl~dJ) ?ll'l'J 4 (1~1.l'U 1.5 nfafl~dJ) ?ll'l'J 5 (1~1.l'U 2 nfafl~ll) ?l\>l'J 6 (ll61l1bbVl-:J 1.5 nfanfa) 
'IJ ~ 'U ~ 'U 'U 
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bba::;?\(911 7 (:Wallbb~-'.l 2nfarrfo)1'1rnmvivimi-:i 21 l'Ll t:.Jaf\11~ff\fl\fJ'\Jl1 f\11b'l'Jl::;bi1V1'Vh-:i~'ht.J 
'IJ 'IJ 

vJ1-:i.U111 ~J1viufl?1vi bba::;J1viu fl bb ~-:i:w1flfll1fl11b'V'J1::;Ji'1t.J ~fl\91'\J'lJ11 el 81-:iilut.J~1ri'qJvi1-:i?1n"1~ 
1::;o1'1J (p<0.05) famu~mvl1nu 799 .54 bba::; 49. 77 fl-r:w~elflel-:Jb'V'J1::; bba::-;629. l8bba::; 3 7.65 fl-r:w 

~elflel-:Jb11n::; \911:w;;\'1o1u ~1'Llfl11bYn::;bi1vivh-:i\ihmnvi11b?l~:w 'V'J'\Jll ?l\911~ 5 vh1~bi1vivJ1-:iil 
'IJ 

v v ' 

t:.Jat:.J~\9lu1viufl?lV1bba::;tl1viumb~-:i bu~t.J 1,001.75 bba::; 138.94 fl-r:w~elflel-:Jbm::; mflfll1fl11b'\ln::; 

vi'1 t.J m vi11 b?l~:w?l \9115u el ch-:iilumi\1 r1 ruvi1-:i?1 il '91~1::; rl'u ( o. 05 l ~lvifo m 1 b 'V'J1::; b i1vi'VJ1-:i vi'1 t.J'VJ1-:i.U11 
'IJ v 

bba::;mvi11b?l~:W?l\911 5 vh1~bi1vi'VJ1-:iilt:.Jat:.J~\91J1viufl?lV1bba::;tl1viumb~-:i bu~t.J 1,205.50 Lba::; 
'IJ 

83.29 fl-r:w~elflm b'V'J1::; mflflllflel-:J b 'V'J1::;Ji'1 t.Jl?lvi L YJ1::; bba::;mvi11L?l~:w'll'LlviB'Llel 81-:iilumi\1ri'ruvi1-:i 
' v 

?ln"1vh::;o1'1J (p<o.o5l 

1n~uvi4 (2546) lvi'viviael-:i fl11b 'V'J1::; b i1vi'VJ1-:i 1 u h-:i b'1el'Ll 1vi t.J 1 '111 ?lV1 b 'V'J1::; b i1vi'VJ1-:i ~1-:i nu Ael 
' 

btJ~elfl~1b~t.J1 ~~1t.J l~Llu LLa::;vi::;mt.JtJT~:wtl1JJ'u 'V'J'\Jll m11~t:.Jat:.J~\9l'lJel-:iLi1vivJ1-:i\9laelvimt.Jm1 
' ' 

btl'IJ t:.Ja t:.J~ \91bU'Llb1m 7 l'Ll fl111'1JL tJ~elfl ~1 b ~ t.J1 bflVl Vlelflbi1V1 lJJ'b ~1 bLa::;mflfllll?lVJ b 'V'Jl::;'lJiJ vi5u 1 
fa t.J 1~-;;)'1m u vi elm i1vi b vl1 nu 220 .oo vi el fl J 1viu fl~ el vi el fl'lJ el-:J b i1vi'VJ 1-:ivi fl fl 11vi via el-:i hJil m 1:w 

' 
Lb\91 fl ~1-:ivi1-:i?1 fi "1 bb~1'1!~~1 t.J Lba::; l~Llu i1bbm1ti:w1~J1viu fl vi el fl?l-:i?l vi L vl1 nu 35. oo fl-r:w ~el vi el fl 

' 'IJ ' 

'lJ'U1V11"111:Wfll1-'.l bba::;A11:w t.J11'lJel-:JV1el fl L i1vivi fl fl11Vl via el-'.l hJil 1"111:W bb\9lfl~1-'.l tl'UV11-:J?lD"1 bb~ f\111 i 
' 

L tJ~elfl~1 b~mil bb m 1ti:w1 ~'lJmvim1:w fl11-:i bba::;A11:wt.J11'lJel-:JV1elfl?l-:i?lvi b vl1nu 4.18 Lba::; 4.22 
'IJ ' 

b'1l'Ll"1 b:W\911 ~1'Utl1V!Uflt:.Jat:.J~\91~-:JV!:WV1'lJel-'.l bi1vivJ1-:i~el~'Ll~ 1.4 \91111-:JL:W\911 1iL tJ~elfl~1 b ~ mi1A11:W 

bb\91 fl ~1-:imh-:iilut.J~1ri'ru ~-:ivi1-:i?1fi "1nuvi flm1viviael-:i 1vit.J 1 ~J1viuflvi elflmfl~?lvi b vl1 nu 2,27 6 .6 7 
v ' ' 

l 'llt'Julli' bLa::;m11 (254 7) lvi'~mrn~m num1viviael-:i1i1'?1vi b'V'J1::;~1-:i'lluvinu 1 ufl11b'V'J1::; 
' 

bi1vi'VJ1-:JLb'IJ'\Jflel-'.lb~t.J 1vit.J1'1Jl?lV1L'V'J1::; 4 'lJUV1 lvi'Lbfl 9/J1-:i.LJ11 ~elflV!V!'LlbL~-'.l V!tUl'lJ'Llbb~-'.l Lba::;~flU-'.l 
9 '\J 'l.J QJ ., 

bb~-:i ilm1viviael-:i~-:ivi:wvi 5 Jl t:.Jafl11'VlV1ael-:i vi'1utl1viufl'lJel-:ibi1vivh-:i 'V'J'\Jll fl11HvJ1-:ioiJ111~ 
tl1V!Ufl'lJel-:Jbi1vivJ1-:imfl~?lV1bu~mvl1nu 3.46 nfafl-r:w 1el-:Ja-:imlvi'bbrl m11'1Jviru1'lJ'LlbL~-:i 1vit.J1~ 

' v 

tl1viufl'lJel-:i b i1vivJ1-:i bu~mvl1nu 3.34 nfafl-r:w vi'1utJ~mruvielm i1vivh-:i~?11m1mnut:.Jat:.J~ \91 lvi'mfl 

~?lvi 'V'Ju11 m11iviru1'lJmb~-:i1~-;;J1muvielflmfl~?lmu~mvl1nu 188 vielfl 1el-:ia-:imlvi'Lbn m11i 
' v ' 

'\l'J1-:ioif 111~-;;)'1m uvi el mu~ m vl1 nu 184 vi elfl 1vit.J 1'111::; t.J::; na1 fl11Ln'\J t:.J a t:.J~\91Li1vivJ1;ivi~-:i~ 1flfll1 

b'V'J1::; 10 1u 1::;t.J::;b1a1viviael-:i11:w~;ivi:wvi 19 1u 1::;t.J::;nmbn'\Jt:.J~\9111:w 9 1u ?11tJlvi'11m11ivJ1-:i 
' 

oif 11 b tlu1?lvi~1 ~t:.Jat:.J~\91L i1vivh-:i~~L V!m::;?l:w~tl1mb 'V'J1::; b i1vi'VJ1-:i b tlumh-:i~-:i 
' 

ul'\ll.lu (254 7) ~ fll'.:11 b tJ~t.J'\Jb V1t.J'\Jm1 b ~ ~ ru b"1'1J l\91 bba ::;tJ~mrut:.J a t:.J~ \9l'lJ el-1bi1vivJ1-:i1 u1 ?l vi 
v ' 

b 'V'J 1 ::; ~ bb \91 fl ~ 1-'.l n 'Ll vi' 1 tJ 115 fl 11 b 'V'J 1 ::; b ~ V1 yJ 1-'.l bb 'IJ '\J fl el -:j b ~ tJ 11-'.l bl t:.J 'Ll fl 11 Vl V1 a el '1 bb '\J '\J ~ :w ?l :w '\J 1 ru 
' 'IJ 

(Completely Randomized Desi15n, CRD) btJ~t.J'\JbVlt.J'\Jfl11:1Jbb\9lfl~1-:J'Vl1-:J6'1D"11vit.J1i115 Least 

Significant difference (LSD) ~1::;rl'IJUt.J6"1ri'qJ 95 btJel1b~'Lllli' i1 3 ~-:JV1V1flel'1 -;;l1'UTLl 5 Jl 

tJ1::;flel'Uvi'1t.J'\l'J1-:ioiJ11 ~fl\9l'IJ'll11?1vi bba::;viru1bb~fl ~1flfl11~fll'.:11 YJ'IJ11 na11um1Lnvi~m~vi'\l'J1-:i 
v ' 

~1fll?lV1L'V'J1::;~LU'U'\l'J1'1oLJ11 bbfi::;V!ru1LL~fl1inm 7 l'Ll ~1'Ll~fl\91'\J'lJ116'lV11inm 13 l'Ll 'lJ'UlVlL~'Ll 
' v 
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~ 1UAU tJ mi 1.:i bb1:1::;tl1vru fl t:-m [;J a \il'UeN b ~vivh.:i~ b '\AJ1::; 1 u11:1vi b 'l"Jl::;~ ~1.:J'1l'UV1 numA11JJ bb\il f1~1.:J nu 
" ' 

eJ tll .:i~u CJ ~1Aruvi1-'.l?f fl &l bbi:1::;'/ju1"1A11JJCJ11'/J e:i.:i b ~vivJ1.:i 1 ul'?t V1b'l"J1::;~~1-'.l'llU V1 nu hJ~ A11JJ 
v ' 

bb\il fl ~1.:J nUV11.:JG'lfi&l fa CJ'U'U1V1 b?f U~1Ur'!UtJf11:11.:J~HJvJ1.:ioLJ'11 er f1\il'\J'U111:1V1 bb1:1::;vm'.J1 bbc.J fl b lJUll:lV1 
" v ' 

b'\AJ1::;~1°i1bvl1n'U 2.92 2.52 bbl:1::;2.34 b'1lU&lbJJ\il'l \il1JJa1vl'\J A11JJCJ11'UeJ.:Jb~V191J1.:J~HfvJ1.:ioLJ'11 
ern\il'\J'l111?1V1 bb1:1::;V1tQ'1bbc.Jn ~1°i1bvi1n'\J 3.73 3.69 bb1:1::;3.15 b'1lU&lbJJ\il'l bb1:1::;tl1V1Uf1i:lV1'UeJ.:Jb~V1Yh.:i 
~1'1lvJ1.:ioLJ'11 ern\il'\J'U111:1vi bb1:1::;V1tQ'1bbc.Jn ~ri1bvi1n'\J 150.43 85.75 bb1:1::;32.26 n~JJ~eJ\il1'l1.:JbJJ\il':i 

mJJ aivi''U 1vi CJ?t'ltl11 vi e:im ~vi vJ1.:i~1~-;u1n1?tvib'\AJ1::;~ b lJuvJ1.:ioLJ'11 bb1:1::; er n\il'U'U11?1 vi 1 VJ vi e:i m ~vi 
' ' 

'Umvinm.:i cilu1'1:1vib '\AJ1::;-;u1nV1ru1bbc.Jn-;u::; 1 VJvie:im~vivJ1.:i'Umvi ban 
' v 

m ~ (2548) 1~ v\' 1f11'lVlvi1:1 e:i.:i b~ CJ 1n'Um1tl 11' 1:1vibVI~e:i1-ff m .:i m 1bfl'lj\il11 u VI e:i .:i ~'Ub ~ e:i 
' ' 

~\ilJ'Lll m1b'\AJ1::; b ~vivJ1.:i 1 u h.:i b1e:iu fa CJ11.:Jbb[;JU m1vivi1:1e:i.:i bb 'U'UciJJ ( CRD) 1vi CJ 1~ bb'\J.:il'?tvie:ie:im lJu 6 
' ' 

m 1JJ 15 [;J 1:1 f111Vl (?11;'1 e:i.:i '\AJ'\Jl 1 m11VJ[;J1:1 [;J a (il ~imhmu V1 eJ fl'U e:i~ b ~vivJ 1~~ bflV1'\JUli:l V1 b 'l"Jl::; f11 fl 
' 

bJJavi ~ 1 CJ [;.j?fJJ n'U er n\il'\J'U11 bb VJ~X'\J 1 u eJ\il11ci1u 1: 1 1 VJ[;J{;1[;.J a\il';\]1muvie:i n?t~~1:1vi fa mu~ m vi 1 n'U 
" ' 

107 .85 V1eJfl~eJ\il1 'll ~ bJJ \il 1 1eJ.:Ji:1 ~m ~ eJ b ~"1yJ1~~ b 'l"Jl ::;'\JUli:l V1f11flbJJaV1~1 CJ [;J ?f JJ n'U vJ1.:ioLJ'111 u 
' 

eJ\il11 1:11vimu~mvi1n'U 96.88 vie:in~e:i\il111~bJJm bb1:1::;dje:i?31n'lj1m11VJ[;Jl:1[;.Ja\ilJ1V1unvie:in 

'IAl'\Jll~ A11JJ bb\il nt911~nm::; Vil 1~ fl'J'lJJlTI~ ?31 mn fa m ~(?) vh~~ b 'IAl1 ::;'\JUl?f V1 b '\AJ1::; f11flbJJaV1~1CJ1 VJ 
' 

tl1V1unvie:inmn~1:1vi bu~mvi1n'U 1,548.94 n~JJt9ie:i\il1'l1~bJJm 1e:i-m~m~e:i mmJJavi~1CJ[;J?fJJn'U 
' 

e:Jn\il'\J'U11bbVJ~X'U1ueJ'\il11ci1u 1:1 bu~mvi1n'\J 1,524.13 nfat9ie:i\il111~bJJ\il1 bb~~1V1~'\J[;Jl:1f111 
l bA 11 ::;i-1A11JJl:l~ bQ~ CJ'UeJ~ b ~V1'Vh~ bbl:1::; A11JJ fll l~'U eJ~V1 eJfl b ~V191J1~'\AJ'\Jl1 [;J 1:1 m1?'\ fl'ljl hrn A11JJ 

" 
bb\il nt911.:i nuvi1~ 1:1fi &l 

~vi 56ti'CJ (2553) ?31 fl'ljl [;Jl:1'UeJ~ m11 off1 ?IV) b m::; bbi:1 ::;l'?f V)B1Vl11b?t1JJ'UU vit911~ 1 ~lJJ n'\J nzjJJ 

-;uauvi ~ t! bb1:1 ::;J1 VI~ n~1.n1'l"Jt9ie:i [;Jl;'1[;.Ja\ilb ~vivJ1~~ b 'l"J1::; 1 u\il::;n11'l"J1:11?1&1 n 1viCJ n11~\ilJu1bviri1u11:18 
' 

n 11b'\AJ1::; b ~vi 1u\il::;n111~~1b'Llun111u11-:ib1e:iuvivi1:1 e:i -:i .n 1A1'U1bviA1u fa 8 n 11bn'lj\il1 

JJV111vim~CJ511JJA1?t\il1 (Aut!~-:i~\il) UV1JJ51U ~'lbbt9ib~e:iu bJJ'ljlCJU 2551 - bJJ'ljlCJU 2552 
" ' tJ1::;ne:i'U~1CJ 3 m1vivi1:1e:i-:i vr~d 1) btl~CJ'\JbVJCJ'\J[;Jl:1[;.Ja\ilb~vivJ1~1um1b'l"J1::;~1CJm1Hl'vJ1-:ioLJ'11, ~ 

b~ e:i CJ ~ium1 b '\AJ1::; b ~vimbb~1 bb1:1::;~b~ e:iCJ h'.J CJ1~'1A11'l1 1vi CJf111bb 6dvJ1-:ioLJ'11blJm11:11 12 i11JJ~ 1 ml1 

Vl~n-;uauvi1t!5bBJJ (EM) 1 utl1V1~n-;u1n1:1\il1 1:1m'lJ'u1viCJ1A11:1\il1bbl:1::;bVJA 1u 11:18 bbvi-:itJ1::;b viA1 vi CJ lu 
' " 'V I iJ I iJ 

tl1Vi[;Ji:l:Wn'\Jb:Ue:i-;uauvi1t! '\AJV1 l 2 bb1:1::; 3 (f1'lJJ~\ilJU1Vl~U) b:Ue:i Bacillus subtilis (Bs) -;uin 
' 

JJV111vim~mf1'1j\il':iA1?t\il1 bbi:1nb6dtl1b tl~1 ci1u~b~eJCJ~Hl'bb~1bbl:1::;~b~e:i CJ 1 Vl~VI~ m lJunm 9 1u 

n'Utl1 Vl~n-;uauvi% bb1:1::;J1[;.J1:1mauvi~t!t911-:i 61 b6dm~mnun'Um1vivi1:1e:i-:ivJ1~'1J11 ~m111.:ibb[;J'Ll 
' ' I 

bb'\J'\J Factorial (3x5) in RCBD ~ 5 Ji 1 ;;i::; 1 \il::;n1'1 [;Jl:1f111VlV1ff€l-'.I '\AJ'\Jll f111b'l"J1::;~1CJvJ1.:i'1r11 
bb6dtl1 12i11m1VJ[;Ji:1[;.Ja\il?t·rnvi 529.40 n~JJ/\il::;n1'1 bb\iln~1~eitJ1-:i~uCJ~1A'ruvi1~?tfi&ln'U~-:i 

" ' v 

vivi;;i e:i-:i~u 1 cilmmvi'Ue:i.:ivie:i n 1~ bb\ilnt911-:inu 2) b tl~t.1'\Jb V1t.1'\J[;Ji:1[;.J~ \il m1 b'\AJ1::; b~V1'111h-:i 1 u\il::;n111vi CJ 

1'1lvJ1-:ioLJ'11bb6dtl1 12 i11m blJu1?tV1b9f'j1::; (AV1b~e:in-;u1nm1vivi1:1e:i.:i~ 1) bbt911'1J1?tvi~blJumV111bl:l1JJ 
' ' 

bb\ilnt911-:inu "1-:id Hr.n1:wfi ~~1t.1 e:Jn\il'U'U11 111:1::;b5CJvi bb1:1::;btl~t.1rnV1CJ'Un'Um1H'e:Jn\il'U'U11b9/'j1::; 
" 
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fi:wnu~b~tici~w1um1b~1~mbbaT;n:mt:-Jmbuu RCB iJ 5 ~1 1 a~ 3vi~fl111vm1'11mV111ba~:w1u 
5vi11 6% 'lJti.;itl1V1umb~'ll'avib~1~ t:-Jaflwv1viati.;i~u11 m11'1!~~1muumV111ba~:wJu1~t:-Jat:-J~vi 

' 
a.;iavi AB 572.52 fl-r:w1vi~fl11 ~1U'lJt11vi'lJti'lvitiflhhbvifl~1.;inu 3) 'Vlviati'l'Vll'Ll~mru~b'Vlm~a:w 
" ' 
'lJti'lm11'11~~1muumV111ba~:w1vici'Vlviati.;i1m)m1 2 4 6 8 ua~ 10% 11'lbbt:-Jum1'Vlviati'llb'\J'\J 

RCBD iJ 5 ~1 1 a~ 3 vi~fl11 t:-Jafl11'1/lviati.;i~u11m11'11~~1ci 8% '1Jti'l1a~b~1~ 'Vl~ti'Ll1~mru 
200 fl-r:w1vi~fl11 lJllm 1u:w1 ~t:-Jat:-J~via.;iavi 562.10 fl-r:w1vi~fl11 

" ' 
a:w'Vlu (2553) 1v1flrn~1t:-Ja'lJti'lm11'1!1avib~l~b~vivl1.;i~1fl'\AJ1.;i.V11 ~b~tici 'LlmV1ti'lbba~tt1 

' 
b~ci1w1:Wu b~m~:wt:-Jat:-J~vi'lJti'lb~vi'VJ1.;i 11'1bbt:-Jum1'Vlviati'lbbuu CRD ~hmu 3 ~1 l"Ju11m11~t:-Ja 
t:-J~ (il'lJ tl'I b ~vi'\AJ1.;i m11'1!1avib~1~~1 ml tl b Vl tl'I bbfi~ b 'Llatiflttl b ~ell w1:Wu 1 ~t:-J a t:-J~ vi 1 u'Ll~mru b vh nu 

' 
AB 132 nfan-r:w 1tl'lf1'1:!J1Atlf1111'1i''\AJ1.;i.LJ111 ~t:-Jat:-J~(il 96 nfafl-r:w bba~m11'1i'~b~tlt.I1 ~t:-Jat:-J~(ilUtJCJ 
~aviAti 84 nfafl-r:w 

' 01n~'Vlt (2558) Afl'tl1fl11H1a~b'Vlati1'1i''Vl1.;im1bfl'tlvi1~1V1-rufl11bl"J1~l~vi'\AJ1.;i 1 uvi~fl11 
m11-;(i ci'l1iJ1vifl'Ll1~a.;ir1 b ~tifl n'tl1 1) rirua:wu~'Vl1'lmtJm~ bba~'Vll'l briiJu1.;i'Ll1~ m1'1Jti'l1a vi l m~ 

' ' ' 
b ~vi '\AJ 1'1 ll~ a ~'ll 'Ll vi 2) 1a vi b 'Vla ti ti'Vl 1'Ifll1bfl'tlvi1~ ti'Ll~m ru bla ~ri rum~ t:-J a t:-J ~vi b ~vi 'VJ 1 'I 3) 

' ' 
ti.;iri' 'Ll1~ fl tiu'l/11.;i bAlJ'lJti'l l ~ vivJ1.;i~ b ~1~v11 ci1 avi b 'Vlati 1i'Vl1.;i m1bfl'tlvi1 lb~a ~'ll'Llvi lba ~ 4) ti1 u'Vlu 

' ' 
bbfi ~ t:-J a VJ tl'\J bl 'l/lU fl11 t:-J~ VJ b ~vi'\AJ 1'1 vl 1bUUfl11l-;(j' CJ bvi tJ f11111'1bbt'.-JUfl11'1/l vi fitl'I bl '\J'\J ~:Wa:W'\J1 ru 

' " 
(Completely Randomized Design : (CRD) iJ 10 f111'1/lviati'I 1 a~ 3 ~11vl'lbrl (1) '\AJ1.;i.LJ11 (2) 

tii'mba~1u.V111~vi (3) l'Llatimba~~floLJ'111~vi (4) 1~bb~.V11~1.;i (5) b'Llatimla~~flt11b~m (6) tii'u 

1u bba~b'Llatifl~fltt1b'Vlati.;i (7) tii'u fi'1u bla~1ufla1ci (8) tii'u 1u lba~b'Llatifl~fl'Llmiiti.;i (9) fi'tiu 

b~viU1'11:!JeJ'lf111bn1~ bfl'\J t:-Jat:-Ja(il'\ll:!JV\bba1 bba~ (10) vl1.;ioif 11t:-Ja:wtii'u 1 rnba~ b'Llati fl~flt1'1 b'Vlati'I 

t:-Jf1fl11l-;(j'tJ ~'\Jll 1) 'l/lflf111'1/lviati'llJA1vivisb'uri11:w~u bQ~CJ 79.05 b'Llti4b~Uvl Alf111:!JlUUmvi 
' " 

bUu~1.;i bu~CJ 5.65 t:-JalbAJ1~~51vimV1111u1avib~l~b~vi'VJ1.;i~uri1 N, P, K bba~ Ca iJri11:w 
' ' 

bb(ilfl~1.;inuti81.;iiJuci~1A'qi'Vl1.;ian~ (P< o.o5) ri1 Mg hJiJm1mbvifl~1.;inu'l/l1.;ian~ 2) t:-Jat:-Javib~vi 

'VJ1.;iiJm1mbvifl~1.;inuti81.;iiJutJ~1A'qi'Vl1.;ian~ 'bvi m~vi'\AJ1.;i~ b~1~v11tJtii'u fi'1u bba~ 1 ufla1tJ 1 ~ 
t:-Jat:-J~(ila.;iavi bvl1nu 444.82 fl-r:w~tivi~fl11 b ~vi'\AJ1.;i~b~1~v11m'Llatimba~~floLJ'111l"JV\1 ~rirum~ 

"\! ' ' 

vitim~vibmvi A a-:iavi~-:i1ticia~ 45.75 bba~ 3) ti-:ir1'Ll1~flti'\J'Vll-:JbAlJb~vi'\AJ1-:i~b~1~~1fll'avibl"J1~ 
" ' ' 

'Vl1-:Jfl11bfl't!V11 Hi'bbrl AllVJ~bb~-:J (dry matter: OM) 1'Ll1~U'\lltJl'\J (crude protein: CP) b~ti1tJ 
'\1181'\J (crude fiber: CF) 1'1J:W'u (Fat) bfi'l (Ash) f11TIU1mvi1V1~8titJ~ltJ (Nitrogen free extract: 

NFE) bba~'\AJtiavJti-ra (P) lJf111:!Jbb(ilfl~1-:JtlUB81.;iiJutJ~lflqj~-:J'l/l1-:Jan~ (P< 0.01) bb~lJbbAal;tJ:!J 
(cal hi bb(ilfl~1-:inu'Vl1-:ian~ 4) tii'u'Vlufl11t:-Javi b~viv11-:i~ b l"J1~~1flntim~vim-:i1:we1-:ifl11~ w1u fl11 

' 
lnut:-Jat:-Ja(il'\ll:JJvilba1iJtii'u'Vlum1t:-Javi~1~avi lla~t:-Jari'1ha-:iavi bvl1nu 8 llm: 18.70 u1'Vl~eivi~n~1 

9 9 '\J 9 

~mun (2559) 1v1flm.11t:-Ja'lJti-:ie1fl(il'IJ'lJ11avi : mV111ba~:w~~~1V1fom1t:-JaV1b~vivJ1-:illuu 
fl ti-:! b~ CJ b ~ m 'Ll1cirn Vl CJ'\Jt:-Ja t:-Ja(il'lJ el'I b ~vivll'lb~m l"Jl ~vll t.1vl1.;ioif 11 bba ~~b~tltJ 1J'.J 81'1~ 11'1 'bvi CJ 1 m?i' 
uu bba~trflviu'lJ11aviblJumV111ba~:w t:-Jam1Afl'tll ~u11 m11ie1flV1'\J'lJ11avilUUm'\ll11ba~:w l~vi 
' 
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vh:iilf11'il-;;J'5rul~'U 1M 11ii'~ lla::; 1 ~t:-iat:-JaM~-:i 1ITT t.1t:-iat:-iaM~1efi'-;;J1n~b~e.it.11if t.11-:i'\1'1111bba::;~nM'U'1J11~ITT 
v 'U 

Ae.J 1,276.0 n{:1..1~eine.i-:i ~1'L!t:-iat:-i~M~1efi'-;;J1n4/Jwih1lba::;~nM'\J'1J11~ITT f1e.i 1,133.0 n{:1..1~e.ine.i-:i 
ITT'U'\l'la (2560) 11ii'~mi1f11'ib'\1'11::; b~ITT41J1-:J-;;J1ffJ~ITTb'Vlae.J 1 '1J'V11-:Jf11'iln'\~M'i bITTt.JlJlMfft.h::;~-:iri" 

' ' ' 
b ~e.i~ n'\j1i'~ITT b Vlae.i 1 '1rvrnf11'ibf1'\jM'i~~1m1ri b '\1'11::; b~ITT4/J1-:i 11ii' bba::;~n'\j1t:-iat:-iaM b ~ITT4/J1-:i~b '\1'11::;-;;J1 n 

' 
1 ~vi bVla e.i~1 '1rvrn f11'ilf1'\jM'i'1JUITT ~1-:i 1 fa t.111-:i bbt:-i'Llf11'i'Vl ITTae.i-:i lb '\J'\J ~:1..1~:1.J\j'ill (Completely 

Randomized Design : CRD) 1-ili'~ITTb'\1'11::;~-:iVl:i.JITT 15 '1JUITT vl1f11'i'VlITTae.i-:il'\Jm::;t.J::;nm~-:iVl:i.JITT 16 
' 

l'Ll '\l'l'\Jl1lJf11'ib-;;J'5qJb~'\JbM"1Je.J-:Jb~'Ll1m~ITT41J1-:J'U'U4/J1-:JoLJ11 ~-:JoV11b'ViITT ~'LloV11b'ViITT ~'Llf1~1tJ bUae.in 

ti'1b~m ~b~e.imle.im~ITTbn1 bbna'\J '1J1u5e.it.1 ~b~e.it.11m.J "1Jt.1:1J::;'\l\j111 ~~1t.1 via1t.1tl1amtla1 bla::; 
' 

b tlae.inl1u~1tl::;Vli1-:i bba::;cJ'-:i '\l'l'U11i'~ITT b'\'i1::;b~ITT4/J1-:i~1~J1Vlunt:-iat:-iaMITTe.inb~ITT4/J1-:i-;;J1n:1..11n1 tlVl1 
' 

U'e.it.111ii'bbn 4/J1-:i.V11 "1Jt.1:1..1::;'\1'1111 ~b~e.itJ1mJ btlae.inl1mhti::;Vli1-:i ~~1t.1 b~e.itJne.im~ITTbn1 ~-:i 
' 

.V111'WITT via1t.1tl1a:1..1 btlae.inti'1b~m ~un~1tJ bbna'\J '1J1u5e.it.1 bba::;~u.V111'ViITT 1~t:-Jat:-iaM vl'-:id 

492.67 423.00 422.33 407.00 397.33 383.00 381.67 363.33 353.00 309.33 309.33 

251.00 lba::; 227.33 n{:1..1~e.iM::;n11 M1:1..1~1v1'U ~1'Lll~ITTb'\'i1::;l~ITTvh-:i~hJe.ie.inITTe.in f1e.i ~-:i 
' 

'Vl 1 'Ll M ::;i'u bba::; b tJ a eJ mfotJ::; 'iITT b ~ e.J-:J-;;J 1f1l~ITTb'\l'I1::;iJ f11'i b U 1 b~ tJvl 11 ~ b~'Ll1t.J b ~ITT 4/J1-:i hJil f11'i 
' 

b-;;J5ru b~'\J bM ';\11 f1f11'il bm1::;~f111:1JbbU'iU'i1'Ll"1Je.J-:Jl~ITT b'\1'11::;-;;J1f1 4/J1-:ii11 "1Jt.J:IJ::;'\l\j111 ~b~e.J tJ 1 VlJ.i 
v ' ' 

b tlae.i nlJ'mhtl::;m~'-:i ~~1t.1 ~-:i.V111 'ViITT bba::;~b~e.it.1ne.im ~ITT bn1 1J.iilfl11mbMn~1-:ivi1-:i~~~mh-:iil 
ut.1 ~1f1qi (p>O.o 1) vl'-:itTu 1 ~vi b '\1'11::;-;;J 1ni'~vi b '\Ila e.i 1'1lvi1-:if111bn'\jM1v1-:ina11 ~-:i~1m 1ri 1 '1lvi ITT bb viu 

4/J1-:JoV11~1'\ll{'U b '\'i1::;b ~ITT4/J1-:J 1efi'bba::; 1~t:-iat:-iaM1 m::;vl'\J b~t.Jl nwl'\J 1 '1Ji'~ITTb '\'i1::;-;;J1f14/J1-:JoV11 
' 

Mariappan ( 199 5) 11ii'v'i1~ f1'\j1 b tl~tJ'\Jb V1 t.J'\J t:-ia t:-iaM"1Je.J-:J b ~ITT4/J1-:i 1 uM::; n11 bITT CJ H1~vi l '\1'11::; 

3'1JUITT11ii'bbn 4/J1-:i.V11 4/J1-:i.V11t:-i~:1..1~nM'U'1J11 bba::;4/J1-:i.V11t:-i~:1..1~b~e.it.1 t:-iaf111viITTae.i-:i 'Vi'U11 f1111'1l 

4/J1-:i.V11t:-i~:1..1~nM'U'1J11 iln111~t:-Jat:-iaM"1Je.i-:1ITTe.im~ITT4/J1-:i~-:i~ITT~~ITT bu~mvi1n'U 572.52 n{:1..1~e.i 
'U ' ' 

M::;n11 1e.i-:ia-:imf1e.i f1111'1lvJ1-:i.V11t:-i~:1..1~l~e.it.1 fat.11~t:-iat:-iaM"1Je.J-:Jb~ITT4/J1-:i bu~mvi1n'U 529.40 n{:1..1 

~e.iM::;n11 bba::;f111H4/J1-:i-U11 ilf1111~t:-iat:-iaM"1Je.i-:iITTe.im~ITT4/J1-:iue.itJ~~ITT bu~mvi1n'U 498.75 n{:1..1 
' 

~e.JM::;n11 '11u 1 ulii'1'U"1J'Ll1ITTfl11:1Jf1l1-:J"1Je.J-:JITTe.Jf1b ~ITT4/J1-:i 1~t:-Ja1J.ilbMf1~1-:Jtl'Ll'V11-:J~~~ bb~f11'i 1 '1l4/J1-:i 

i11t:-i~:1..1~nM'U'1J11 lJlbm 1u:1..11 ~"1J'Ll1ITTfl11:1Jni'1-:i"1Je.i-:iITTe.im~ITT~~~ITT Ae.J 9 .50 b'll'Ll~b:i.JM'i 
' 

Onuoha, Oyibo and Ebibila (2009) 11ii'v'i1~f1'\j1f11'ib'Vi1::;l~ITT4/J1-:i bITTt.1Hi'~vib'\llae.iH 

-;;J1f1f11'ilf1'\jM'i faml'\.J-:ie.ieimliu 3 ~-:iviITTae.i.:i 11ii'bbn 4/J1-:i-U11 4/J1-:i.V11t:-i~rn~u1m.haml1l1u bba::; 

4/J1-:i.V11t:-i~:1..1~b~e.it.1 -;;J1nm1viITTae.i-:i 'Vi'U11 f1111'1ivJ1-:i.V11t:-i~rn~u1t.1t11a:1..1J1lJ'u 1~J1Vlunt:-iat:-JaM 
"1Je.J.:Jl~ITT4/J1-:imn~~ITT lu~mvi1n'U 18.1 n{:1..11~"1J'Ll1ITTfl11:1..1ni'1-:1"1Je.i-:1ITTe.im~ITT4/J1.:i~~~ITT bu~mvi1n'U 

' ' 
3.7 l'll'Ll~b:i.JM'i 1e.i-:ia-:imf1e.i 4/J1.:i.V11t:-i~:1..1~b~e.it.11~J1Vlunt:-Jat:-iaM"1Je.J-:Jb~ITT4/J1-:i bu~mvi1n'U 16.3 

n{:1..11~"1JmITTm1:1..1ni'1.:i"1Je.i.:iITTe.im~ITT4/J1-:i m~mvi1n'U 2.9 b'll'Ll~b:1..1M1 lla::;f1111'li4/J1.:i.V111~J1Vlun 
t:-Jat:-JaM"1Je.J.:Jb~ITT4/J1.:JUeltJ~~ITT lil~t.Jbvl1tl'\J 15.3 n{:i.J 1~"1J'Ll1ITTA11:1Jf1l1-:!"1Jfr:JITTtlf1l~ITT4/J1-:JUe.Jt.J~~ITT 

' ' 
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Palitha (2011) 1~i'lrY1.'.l1nTH'l"Jl~b ~~vh:i 1vH.Jb 'IJ~t.J'U b'~t.J'UlBfll'H vnnb'U'U fl61'M bb{f-:i bba~ 

fl11b'l"J1~bb'U'U1tr~:w 1~mbD'ltitimllti 4m1vi~ati-:i1~bbn 1) vJ1-:ioil11 (Paddy straw) 2) bl"\ijb'Vl~ti 

v\'-:i\il1fl~1t.J (Cotton waste) b~t.J 2 fl11Vl~61tl'lbb1flb'l"J1~1ti~~:w 3) vJ1-:ioii'11 (Paddy straw) bba~ 
4) bl"\ijb'l/l~tivi'-:i\il1fl~'lt.J (Cotton waste) b~t.J 2 fl11Vl~61tl'l'Vl~'lb'l"J1rnm-:ibb{f-:i ~am1vi~ati-:i 
'V'l'Ul1 m1b'l"Jl~b~~vJ1-:i 1~t.J 1 '1rbY'lijb'Vl~tiv1-:i\il1n~1t.J ~v\'1m1bvn~ 1 u~:w1 ~~a~~l'l?l-:J~?l~b vi1n'U 5.38 

" ' 
f\fan1:w~ti\11111-:ib:wl'l1 1ti-:ia-:im~tifl11b'l"J1~1uvJ1-:ioil111~~a~~l'l 4.71 f\fan1:w~til'l11'l'lb:Wl'l1 bb~ 

~'l?ltl'lfl11Vl~61ti-:i1:Jbbl'lfl~1'ltltlV11'1?lf'I~ ;;11tifl11b 'V'n~ bb 'U'Uflal'I bb {f-:i 'l"J'Ul1 fl11b 'l"Jl~b ~~vJ1-:J 1~t.J 1 i 
vJ1-:JoUTJ 1 ~~a~~l'ltltit.J~?l~Lvi1n'U 1.73 f\fan1:w~til'l111'lb:Wl'l1 

' 



d 
'U'Vl'VI 3 

eiun':irubb6'1~15~1bil'Un1':i1~t1 • 

1 um11~ CJ b~ei,:i ~'il'lJeJ'1l~l'1 b ~1::;\ii1,:i'lii'Jl'1nu\iiei m1b ~~rub&i'U hm'il ::;~i;l~~\91'lJu'1b ~\i1vJ1,:i 11'1 CJ 
' v 

f11':ib~1::; 1 u\91::;n~1 il16m1il1btJ'Uf11':il~CJ (i),:i\iiu 1 ud 

3.1 16'lwi bb6l::eiumru 
' ' v 

3.1.1 b:rlm~\i1vJ1,:i 

3.1.2 1~1'1b~1::; 1Ji'bbn vJ1,:i6if11 bb'il::;~un 
' 

3.1.3 11i;l::;b5CJl'1 a1V1foblJ'UmV111m::;~uvhb~Bb~\i1vJ1,:i 
' 

3.1.4 ~n\91'U'li11~(i1 a1VlfoblJ'UmVll':ib~~:l.J 

3.1.5 \91::;nh¥rn1~&\na1V1-rrn~1::;b~l'11/J1,:i 

3.1.6 bfl~u'1o&'1~~\91€li;l a1Vlfoo&,:i~i;l~~\9ib~\i1vJ1-:J 
3.1. 7 b'VluTI:l.Jilb\91u4 a1V1fol\i1uruVlnilmCJ1um::;h:1.J~m~&\m~1::;b~\i1vJ1-:J 

' '\J 

3.1.8 utlmrua1Vlfo~~:l.Jbbi;l::;bb'lil~\i11Ji'bbrl n::;i;l::;lJ,'.J tl',:itl1 lJ(i1 
' ' 

3.1.9 m::;huvm1~&\m~1::;b~\i1vJ1,:i 

3.1.10 utlmrua1V1fol!uV1n6ifu:1.J'il b'liu ~:l.Jl'1 tl1nm bJ''U1Tvi'l'1 nufo.fo 
' '\J ' 

c::i..ct 0 .c:i., Q, (LI 

3.2 15Wl1b'U'U\11'U'J"'i!EJ 

3.2.1 'J1\lbb~'U\11'U1~Ei 
11'lbb~'Lln11 'Vl \i1 i:1 €! 'l bb 'U 'U ~ :l.J ~ :l.J \i 1 ru (Completely Randomized Design : CRD) 

tJ1::;nu'UJi'1CJ 5 ~'l'Vl\i1'ileJ'11 i;l::; 4 J1 (7)-:Jd 

~'l'Vl\i1'ileN~ 1 ~umbii''l bvi1n'U 100 % 

~'1'Vl\i1'ilfr.'.l~ 2 ~umbii'l : vJ1,:i6if11 bvi1n'U 75 : 25 

~'1'Vl\i1'il€l'l~ 3 ~umbii'l : vJ1..J6if11 bvi1n'U 50 : 50 

~'1'Vl1'1'ilu'1~ 4 ~umbii..:J : vJ1-:J6if11 bvi1n'U 25 : 75 
~'J'Vl(i1i;l€)'l~ 5 vJ1,:i6il11 bvlltl'U 100 % 

3.2.2 15m11~Ei 
- 1.h vJ 1-:J 6if 111 tJ bb 6d J 1 b lJ m 1 'il 1 2 4 i 11 m bb 'i1 ::; t.11 ~ €! n ~ \i11 tJ m mb \i1 \i1 b ~ €! 'i1 \i1 

m1:1.J~u 1 ii'bV1m::;~:1.Ja1Vlfom'jbV'n::;b~\i1vJ1-:J 
- vi'u~n\9i'U'li11~1i1h1'blJ'Ll~'Ub~n 1 b~uloVblJuu1Vl1'jb~~:1.Ja1V1forn1::;b~t'1vJ1,:i 
- ilnnu'Ub~m~\i1vJ1-:Jh~\lJu~'Ub~n 1 t.11mfl~mfl~1n'U11'f1::;b5CJ\i1tl~mru 5 n-r:l.J 

\iiuVl~'lnuu ~1n~uv11m'jbbD'1b~m~l'1uumlJu 4 ?i1'Ubvi11 nu 
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b'1l'U~b:JJ1911 bbl:l~rw11VlmJu 

- 1?ie:J n l9l'U'li11~1*mbl11 b U'U€J1Vl11 b61~mBu 1 '1J€J'U 1 u191~ n11 b~l~ b ~~ 'Ill ntJutl1 

b~m~~vh:im bt11€J'U 1 Vi'u hluumV111b61~:JJ 1~mifubt1~'11€J'U191~n11 b61~'\l~um1bm~m~~offu 
d 
Vl 1 

- vhoffu~ 2 ~1tllBf1111911:JJoU€J 3.5 '\l1ntJubt1€l1Vl11b61~:rnb1:1~Vl1b~m~~vh:i1VI 
~1Vlif 1191 ~ n11 bbl:l~u~Vi'u~1t11'61~b~1 ~ b ~~vh:i bb~i:l ~~,:ivi ~1:1 €J,:i 

' 
- iJ1191~n11b~1~ b~~ hh1Afouoff umt11um~1'1lrn~1~b~~ 'll'U n1~~.:Jb~~ 1 VI 

- m1~bbi:l~mn1m~Vl11,:ib~l~b~~'\l'l1,:i 1~t11~J1u~nru1€Ju 1 offu11,:i191~n11 
b~l~b~~ b~€J~n'tf1A11:JJ~umt11 um~ h:JJ bb1:1~v11m1btl~m~ hrn~e:i1~u1t1mml"11Bu vin1m~B 

' 
Ad'UA:JJ€JillVlfliJ1 f1'€lt1b 'U~l,:J 33-35 €J,:Jl"11 b'lli:l b:St161 

9 9 'lJ 'U 

., "" "' 3.2.3 f11';iU'UVlf1"l.Jel:!Ja 
'IJ 

- m".iU'LIVin-U'ei:iJa~!h'U~a~~~ '9l,:i~€J 1 tJd 
'IJ 

1) '11mu~€Jn~€J191~n111~t1v11m1bn'U~€Jnl9l:JJ (1~t1~1tlhll 
'J 'J 

2) tl1V1un~B~tin (n~:JJ) 1~t1o&,:itl1V1un~Bnl9l:JJ (1~t1~1tl1 ~l 
'J 'J 

3) tl1V1um1:JJ~,:)Vl:JJ~'1J€J,:)bb~1:1~~,:ivi~1:1eM (n~:JJ) 
4) '11u1~b~u1€Ju1,:i '11 €J ,:i ~ €J m ~ ~ ( b 'll 'Ll ~ b:JJ 1911) fa CJ v11n111~~€Jn191 :JJ 

'J 

5) tl1oU'B:JJ1:1~1~'1l1nm1vi~1:1€J,:i 1~bbri '11mu~Bn~B191~n11 tl1V1un~B 
'J 

~e:i n tl1Vlu m1:JJ~,:)Vl:JJ~'1J€J,:j bb~1:1~~,:ivi~1:1€J,:i bbi:l~'Um~ b~m€J'U1,:)'1J€J,:j~€J m ~~ 1111 tl1 bA11~~oLJ'B:JJ1:1 
'J 

1~t11mtl1um:JJ SPSS 

- m".iu'LIVin~a~!hmtmmn~6"ei11 '91,:i~B 1 tJd 
1 ) 1 ~ €J ru Vl fl ii bb 1:1 ~ A 1 l:JJ ~ 'Ll fl 1 t11 u n 1 ~ 1 'll m ~ 1 ~ b ~ ~ 'V'l 1 -:i 1 ~ t11 '15 

' 'J 

b vi tiTI:JJil b191ti~ bb uu n1~ b u1~ blJ t1 n bbi:l~ n1~ b'U1~ bb Vl,:i 

2) 1~tl1u~nru1€J'U 1 offm1,:i191~n~1b~l~b~~ b~B~n'tf1A11:JJ~'Llmt11u 
m~ h:JJ vi n1u 1u 1:1 ~61 e:i-:i~,:i611m11:11 b~ €J Al'U A:JJ A11:JJ~'Ufl 1t11'Lln1~ h :JJ~ 1:1161~n~1Vl~'U 

' ' 

3) bu~ m~ 1'1lm~B1~u1CJti1 ml"l~ti'Ll vi n1m ~ €JA1'U A:JJ €J ruVl flil1 VI ml 
9 9 9 'U 'U 

1u~1,:i 33-35 €J,:Jl"llb'1li:lb:SCJ61 
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4) 1~A11moLJ':w'VD'1bb?1'11VfD~'lh~mru 40-50 ~n'll b~'iJ'1'il1m~~'\fJ1'1~~ 
'V 

D~1 unzjm~m-1 bb61~ 1~:Wmrn hYJ61~~~1t.J1 'L!fl1''li1''1bfl~1~l-1bb?l'1bVllJD'L!nuyj'lJV(1 I hJ bb~ bb?l'1?!l1'1n 

iJm1:w?\'1fiflj~~1tJ1 um~?!~1'1t:-J61 t:-J~ (91'V'iJ'1b ~~ ~1 b ~~'\!J1'11~fo bb?l'1?\l1'1:1J1mn'L!1 'l.J'il ~v\'11 Vl~'iJn b ~~ 
'\fJ1'1JJ~flJ1 Vl~'iJ~dh 

- n1':i\9lbb61~1'Ub':iflbb6l~bbl.161.:I 
" 

1) v11A11:w?t~'iJ1~'1J~b1ru~'iJ'IJ I m~h:wb'vn~b~~'\!J1'1 

2) bt.J?11~n1~~:w~bb6l~bb:W61'1u~nru~Du 1 m~h:w 



. ....... ... .. . 
tl'11.ltl'.J'l"Hi.:·,;,;, .. ,, ,,.• '.'.lt~;/'1'liltJnHl H"i)"Vi.t 

d 
'U'Vl'Vl 4 

e-J~n111:5'~ 

\11 fl m1i>lm~18\1111~1u~ b vtm~?lm~vt11~\Jei fl bb 'tX~n'Uvh:i'1f 11 ~ eJe.J'fi e.J~\11 b i1~rvh:i~ b vn~ 1 u 

\11~fl~1'V'lm?l~fl 1~rnHle1m1~1u 191-:id \JeJmb'tX-:i 100% \JeJmb'tX~ 75 : 'VJ1~'1l11 25 \JeJmb'tX-:i 50 : 

vl1-:i'1l11 50 \JeJmb'tX~ 25 : vl1~'1l11 75 bb'f1~'VJ1-:i'1l11 100% vt~~~1m'V'J1~blJm1'f11 13 1u fat1 

eiruvtni'lmt11 um~ h:weicJ1~vi+1~ 33-35 mV'11b'1J'f1b'1it1?1 e.J'f1fl1':il~tJ'V'l'Ul1 
q 'IJ 'IJ 

4.1 <il1u1u~eirn~~~ei~~n~1 
vt#l-:i~1mnvi b?l'u 1t1 bb'f1~vieimi1vi 1 m~ t1~1tl1 ~~1fl m16 'V'l1~b lJunm 13 1u ( 1~t1~~ bn'U 

'IJ 

e.J'fie.J~\11) ~1fltTmn'\Je.J'f1e.J~\11&\vi~einublJunm 15 1u 'V'l'U111'tX'll1muvieimi1vi~ei\11~fl~1bb\11fl~1~nu 
vi1-:i?t~&leicJ1~~i1mi\1rl't\j (p<0.05) 1vit1m11oife1\1111~1u vl1~'1l11 100% 1'tX'll1muvieimi1vivJ1~mfl 
~?lV160~tJ 14.56 vieifl~eJ\11~fl~1 1ei-:i'f1-:imfiei m1Hle1\1111~1u \JeJflb6'tX-:i 25 : vl1~'1J11 75 '111mu 

q 

vieimi1vi6o~tJ 8.31 vieifl~eJ\11~fl~1 66'f1~ ~eim6'tX-:i 50: vl1-:i'1l11 50 '111muvieimi1vi6o~t1 1.43 vieifl 

~ei\11~fl~1 \111:w~11'1'U ~1t11'?1vi6'V'J1~6i1vivJ1-:i~1lJ1'tXe.J'f1e.J~(i1 fiei m11oife1\1111~1u \Jeim6'tX~ 75 : vJ1-:i 
' ' ' 

olJ11 25 66'f1~ \Jelflbb'tX-:i 100% (\11111-:JVJ 3 bb'f1~.fl1'V'JVJ 3) 

\Jelflb6 'tX-:i 100% 

~eim6'tX-:i 75 : vl1~off11 25 

~eimb'tX-:i 50 : vl1~off11 50 

\Jelflb6'tX~ 25 : vl1-:i'1l11 75 
vl1'lolJ11 100% 

F-test 
CV(%) 

0.00 d 11 

0.00 d 

1.43 c 
8.31 b 
14.56 a 

* 
27.16 

11 lil'lb'fi'lJ 1t!b6t!l~~~~e)fl~':ifl'1tl'Ubvt~eiunu1lJ~m1mb\11fl~1-:inum-:i?1~&1 (p<O.O 1) 

* fi160~t1~m1mb\11fl~1-:inum'l?1~&1eicJ1-:i~i1mi\1rl't\J (p<O. 05) 
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,....., 16 
r 14.56 

•tr> 14 c:: 
n 
G: 
r.> 12 -i;;: 
c:: 
r.> 10 5 8.31 

1.43 

0 0 .. 
'ilBfl 100% "ililfl 75 · vh~ 25 "ililfl 50 : W'H 50 "ililfl 25 . Wl~ 75 w1~ 100% 

4.2 ihvrum~~rvh:i~e:i~rnn 
Vla,r;;nmn~b~'U 1mba~~eimi1~ 1 m~t1~'.itJhl'11nm1b'V'J1~bth1b1m 13 1u ('.i~tl~~bnu 

'\! 

e-.Jae-.J~vi) bba~bnue-.Jae-.J~vi&l~vleinmliuna1 15 1u 'V'Ju111Vftl1Vlumil~vh.:ivlei~eimbvinvl1.:inu'Vl1.:i 
?1~&lmh.:i:!Jut1 ?11flt\:l (p<0.05) fa t1 n11 Hi'vh.:i'1J11 100% 1 Vftl1Vlu n~Bmil~vh.:imn~~~ bu~ t1 
12.81 n-r:1.Jvi€l~Bn '.ima.:imAB n11Hi'eJ'm1~1u '1€lmbVf.:i 25 : vl1.:i'1J11 75 tl1Vlumu~t1 6.96 

n-r:1.Jv!€l~€lfl bba~ '1€lflbbVl--'l 50 : vl1.:i'1J11 50 tl1Vlumu~t1 6.12 nfavi€l~€lfl vi1:1.J'11v1u ~l'Ul?!~ 
' 

b'V'J1~bil~vh.:i~hJ1Vfe-.Jae-.J~\?1 AB m'.iHleJvi'.i1~1u '1€lflbbVl'1 75 : vl1.:i'1J11 25 bba~ '1€lflbbVl'1 100% 
.d d (V11'.i1Wl 4 bbfi~.f\l'V'JVl 4) 

,, 
~.:ivi~aei.:i l11V!unviB~ein (n-r:i.J) 

'1'iJflbbVl'1 100% 0.00 c11 

'1€lflbbVl'1 75 : vl1.:i'1J11 25 0.00 c 

'1'iJflbbVl'1 50 : vl1.:i'1J11 50 6.12 b 

'1'iJflbbVl'1 25 : vl1.:i'1J11 75 6.96 b 

'V'J1.:i'1J11 100% 12.81 a 

F-test * 

CV(%) 21.81 
11 ~1ba'IJ1 mb m ~.:i~ileJ'n9j'.in1nrn Vl:!Jeiunu h.iilf111mbvi n vl1.:i nuvi1.:i?1~ &l (p<O .o 1 l 
* ~1 bu~t1:!Jm1mb\?1 nvl1.:i nuvi1.:i?1~&lmh.:iilut1?11flt\:l (p<O. 05) 
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~ 
14 12.81 

c::: 
r.> 12 6 
r.> 

-i;;: 
ri 
~"" 

10 
5 

8 "7 6.96 r 6.12 ~ 
6 6 
~~ 

0 0 

'"n 100% 

4.3 tlTV1um1iJ"!leJ'llileJmifol'vh:i~ie:ilil:m~1 
V1a'l'll1mnlilL#i'u 1mLfl~VleJm~Vl 1 m~t.J~'iuhh11nt11'JTvn~Lth..inr;i1 13 1u ('i~t.J~~Ln'\J 

" 
i;..ir;ii;..i~(?I) LLfl~Ln'\Ji;.Jfli;.J~(?IM(i)MeJnmuunr;i1 15 1u 'V'J'\J11 J1Vlum1:w'1JeJ'IV1€lm~Vlvl1'1MeJ(?l~n~1 
LL(?lnM1'1nuvi1'1'1i:'1MeJ81'1iJut.J~1A'qJ (p<0.05) 1Vlt.Jt11'i1'livl1'16if11 100% l1Xtl1V!um1:wVleJm~Vl 
vl1'lmfl~'1V1Lu~t.J 740.46 n~:WMeJ(?l~fl~l 'ieJ'lfl'l:IJl~eJ t11'i1.ffe)(?l'i1~1'Ll 'ileJmL'iX'I 25 : vl1'16if11 75 

' 
tl1V1um1mu~t.J 231.03 n~:w LLfl~ 'lleJmL'iX'I 50 : vl1'16if11 50 tl1Vlum1mu~t.J 62.24 n~:w 
(711:1J~1\91'\J ~1'Lll'1Vlb'V'Jl~b~Vlvl1'1~1:w1'!Xi;..ir;ii;.,i~(71 ~eJ fl1'i1.ffe)(?l'i1~1'Ll 'ileJmL'iX'I 75 : 'V'l1'16if11 25 lbfl~ 

' ' ' 
'iltlmL'iX'I 100% ((711'i1'1Vl 5 blfl~fll'V'JVl 5) 

'iltlflbL'iX'I 100% 
'lleJmL'iX'I 75 : 'V'l1'16if11 25 

'ileJmb'iX'I 50 : 'V'l1'l.LJ'11 50 
'iltlflbL'iX'I 25 : '\'\l1'1.LJ'11 75 

'V'l1'16if11 100% 

F-test 
CV(%) 

,, 
tl1Vlum1:wMeJ(?l~n~1 (n~:wl 

0.00 d 1/ 

0.00 d 

62.24 c 

231.03 b 

740.46 a 
* 

21.81 
11 ITT'1Lfl'IJ 1 mL m~-:i~iJB'mj'in1nrnVliieJunu hiiJA11mL(?lnM1-:inu'V11-:i'1~M (p<o.01) 

* r11 LQ~t.JiJA11mb(71 nM1-:i nuvi1'1'1~MeJ81-:iiJut.J~11"1qj (p<o. o5) 
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800 
\.) 

-i;;: 
700 

)~ 
5 600 
"" r 
~ ......, 500 
c;;; r u;:: •Ir" 400 c:: c:: ~~ 
\.) G: c;;; 300 
~ 
C" 

231.03 
Ir" 200 c:: 

);I 
::;;: 100 r 

•·;I 0 
0 

62.24 

0 -
\Jiln 100% 

4.4 "l.l'U1~LGl'U'HlU'J.:J"l.leN~Bmi1~rvh:i 
V1~-:i'il1mnviL~'U 1mLa~vieim~vi 1 m~t.J~"JLJ1 ~~nntlT;ib'V'll~bll'Llnm 13 1'Ll ('J~t.J~~bn'IJ 

'U 

e.Jae.J~lil) LLa~Ln'IJe.Jae.J~lil~vi~einmll'Llna1 15 1'Ll 'V'l'IJ11 'V'Ll1V1b~meim-:i'Vei-:ivieim~vivJ1-:i~m111 
bb\il n~ 1-:i n'Uvi1-:i~()~ ei tJ1-:i~um=h ri't1J ( p<0.05) 1vi t.J toff vJ1-:i.U11 100% 1~'ll'Ll1 VI L~meim-:1V1ei m ~VI 
vJ1-:1111n~~Vlbu~t.J 12.44 L'lJ'U~bll\il'J "Jei-:ia-:1111Aei m"J1'1i'51il"J1ci1'U 'ileJf\bb~-:i 25 : 'VJ1-:i.U11 75 

' 'V'UlVIL~meim-:iLu~t.J 9.30 b'lJ'U~bll\il'J bba~ 'ileJf\bb~-:i 50 : 'VJ1-:i.U11 50 'V'U1V1L~meim-:iLu~t.J 8.11 

b'lJ'U~Lll\il'J \11111~1(9)'\J ci1'Ul~Vlb'V'll~L~V1vJ1-:i~hl1~e.Jae.J~\il Aei m"J1'1i'51il"J1ci1'U 'ileJf\bL~-:i 75 : 'VJ1..:i 
' iJ iJ d d 

'V11 25 Lba~ 'ilBmLm 100% (1i11"J1..:ivi 6 ua~m'V'lvi 6) 

'ilelflbb~..:J 100% 
'ilelflbb~-:1 75 : vJ1-:i.U11 25 
'ilelflbb~..:J 50 : vJ1..:i.U11 50 
'ilelflbb~..:J 25: vJ1..:JoLJ11 75 

'\"J1..:i.U11 100% 

F-test 
CV(%) 

0.00 d11 

0.00 d 

8.11 c 
9.30 b 

12.44 a 

* 
19.43 

11 v11La'll1mLm~..:i~~eYnB'Jn1n'\JbV!~ei'Un'U hrnA11mb\iln~1..:in'Uvi1..:i~()~ (p<o.01) 

* ri1 bu~ t.J~rmmblil n~1..:i n'Llvi1..:i~() ~eitJ1..:i~ut.J~1ri't1J (p<O. 05) 
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' 
'U'VlVi 5 

e.J1lu11EJ bba~~1ue.ian111~Ei 
' 

5.1 ei.fh.J·:rn.1~6'1 

\llfl f111Afl'i.'11 eJ\9111~1u~ bV1:i.n::;mJ1:.:;vi11-:i\le:iflnu'vJ1-:ioLJ'11~e:i waw~\91 b~~'vJ1-:i~ b'\f'J1::; 1 u 
~::;fl1'1'Wm?l~fl faCJ 16li1?l~b'W1:.:;~bb~fl~1-:inu vi~-:i\l1m ~~e:ie:ifl~e:ifl 1 m::;m~~e:ifl~:mba::; bnuwaw~~ 

' 'IJ 

blJuna1 15 l'u 'Wu111~wabb\91fl~1-:inuvi1-:i?l'1~ b~CJm116li'vJ1-:i<U11 100% 1~'i\'1mu~e:im~~'vJ1-:i 
J 1 viu fl~ e:i A e:i fl J 1viu fl 11:i.J bba:.:; 'll'Ul ~ b~ u 1e:iu1-:im fl~ ?l ~ b ~ e:i-:i \l 1fl'vJ1-:i<U 11~ 51~e:i1vi11 

' ' 
LJ1:.:;fl e:iu ~1 CJ 1u1mb\l'U 'VJe:i?l'vJfffo bba::; 1 U1bb~?1b~CJ:w (?11115 ,2553) ~-:i~-:iwa 1 ~~e:i m~~'vJ1-:i~ 

' 
Gl' fl'l.'lru::;~e:ifl 1 viaj bbfl::; b dmb tlu bbfl::;cJ'-:i?le:iAfl~e:i-:inu-:i1u1~CJ'1JeJ-'.l hic'Jul'l bbf1:.:;m11 (254 7) 1~viAmi-:i 
H1?l~b'\!'J1::;~1-:i 01J'uAnu1um1b'\!'J1:.:;b~A'vJ1-:ibbuufle:i-:ib~CJ faCJ16li1?1Ab'\!'J1::; 4 'lJUA 1~bbn 'VJ1-:i<U11 

' ' 
\lei flvivimb ~-:i viru1'llmb ~-:i bbfl::;e1'flu-:ibb~-:i 'Wu11 m1H'vJ1-:i<if111 ~tl1viufl'1Je:i-:i b ~A'vJ1-:im fl~?l~ bu~ CJ 

'U 'U v 1 "I 

bvlltlU 3.46 nfafl-r:w 'UeJfl\llfltfo'-:i?leJ~flaeJ-'.ltlU-'.ll'Ul~CJ'lJeJ-1 ?lVlG'liCJ (2553) 1~Afl'i.'11Wfl'lJeJ-'.lf1111'1J 
' 

l?l~b'\!'J1:.:;bbf1:.:;l?lAeJ1Vl11b?l~:lJ'lJU~~1'161 ~1:l.JtlUfl~:lJ\l~'UV1'1tJ bbfl::;tl1V1~fl~lfll'W~eJWflW~~b~~'vJ1-:i 
" 1 I 1 1 

~b '\f'Jl::; 1 u~::; fl11'Wfll?l~fl 1Am LJ~CJu b VJCJUWflW~~b~~'vJ1-:i 1 um1b '\!'J1::;~1 CJm11off'vJ1-:i<if11, ~b~eJCJ~1u 
f111 b'\f'Jl::; b~Am bbalbb[l::;~b~eJCJ 1iiCJ1-'.l'W111 'WUll f111 bm:.:;~1CJ'vJ1-:i<if111 ~WflW~ \91?1-'.l?l~ 529 .40 

'IJ ' 

fl-r:w~e:i\91:.:;fl1'1 bbf1::;-:i1u1~CJ'lJe:i-:i A'U'Wfl (2560) 1~viAae:i-:i1?l~b viae:i 1 '1Jvi1-:im1bn'l'IV11~?11m1m vn::; 
' ' 

b~A'vJ1-:i1J11ACJAn'i.'11B-JflB-J~\91b~A'vJ1'1~b°v~1::;\}1fll?1AbVlae.J1oiJVl1'1f111bn'l'lm 15 'lJiJA 1~bln 'Vh'1'1111 
' 

'1JCJ11::;'\!'J~11 ~b~eitJ1viJJ b'Uaein~u611LJ::;vi~-:i ~~1tJ ~l~Bmri1~b'\!'J1:.:;b~Ambba1 .a''1oLJ'111'V'JA vi::;mtJ 
' 

LJ 1 ~ :lJ b LJ a 8 n ~1 l ~ tJ1 ~'U fl a'W lb fl 61U 'lJl'U B eJtJ ll6'1:.:; ~u<if 11 bYJ A vll f111VIA61 'iJ'I l lJm::; tJ:.:; bl 611 

~'IVl:i.JA 16 1u 'V'Ju11 l'?1om~1::;~1~tl1viunwaB-J~V1ABm~"rvh'1111n~?1AAB '\Al1'1oLJ'11 lu~tJ l'Vi1nu 
' ' 

492.67 fl-r:w~ei\91:.:;fl1'1 

?!1vifom11 off1?1A b'\!'J1:.:;b~A'vJ1-:i~1J.Je:ieiflAe:imlf1:.:;v111~b~'U1c.1hJ~m1l\l~rub~u1~ f1ei m11 off 
' v 

\le.Jml~'I 100 % bla::; \le.Jml~-:i 75 : 'vJ1-:i<if11 25 l~B-'.l\llfll?lAb'Wl::;~m1l~e:it.1tJmlf1:.:;lu1b~t.1v111~ 
' ' 

1JJ?11m1mnAb~'U1m~A'l/h-:i1~ bba::; \leJfl~tllblJ'UB-'.lAU1:.:;fle.JU?l'1 85-95 bUeJ1l~'Uii bba::;~m1t!Bt.1 
'IJ 

?la 1t.11~ l 11 ~1me:iu1'll:ih~B B tJ1 u ei ru vi niJ ?1'1 ('\!'J 1'lit.1 bba ::;firu:.:; 2555) ~~~ -:iwa 1~l~'U1m ~A 1JJ 
'U 'I 'U 'U 

?l1m1mnA1~u1?1~b'\!'J1:.:;'lJuAii 
' 

5.2 6l';i'U~f;l 
' 

\} 1 fl f111 A fl'i.'11 e) \91 'il~l'U~ l vim::; ?lm::; Vil 1'1\l8flnu'VJ1-:i<if11~8 w aw~ \91l~A'vJ1-1 1~ bbn 1) 

\leJflbl~'I 100% 2) \}'i)flbb~-1 75 : 'vJ1-:i<if11 25 3) \leJflbb~-1 50: 'vJ1-:i<if11 50 4) \leJflbb~-:J 25 : 'vJ1-:i 

.U11 75 bba::; 5) 'v'J1-:i.U11 100% ~b'\!'J1::;1uV1:.:;n11'V'Jfll?1~n 1Am1-:iblwum1viAaB-:illUu~:w?l:wmru 
' 'IJ 

(Completely Randomized Design : CRD) llD-'.lBBmlJu 5 ~-'.lVIAfleJ-11 a::; 4 Jl Vl~-1\llflb'v'n::; 
blJ'Ub16'11 13 l'UbnAblJ'UA8f1b~A1:.:;tJ:.:;1LJ1~ bbf1:.:;bnUB-JflB-J~V11~blJm::;t.J::;b16'11 15 l'U 'WUll m11'1J 

'IJ 
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9tl1~oif11 100% 1~~1'UTLll'lelfH~l'lvl1~ tl1'lt1Uf1vlell'lelf1 tl1'v'!Um111 mi~ 'l.l'Ull'lb~'U'rnU'Nlllf1~6'1Vl 
9 

~1V!1'u 5vi11~1'U'l.lel~l' 6'1 l'l b vn~~hfo11111t-i bnvi b~u 1m ~vi bb61 ~el el nvi el n 1~ ~el n11 Hf';\) el n bb ~~ 
' 

100 % bb-a~ ';\JelfHb~~ 75 : 9tl1~oif11 25 \i\'~Ju~~611tl1~11m11ivl1~oif11 100 % bllu16'1vi~1ibm~ 
' ' 

53 -ilm61'Umb'U~ 
5.3.1 1~rn11 ivl1~oif11~bnu Hmu L~11~'<\J~~~e-J-avieim1bnvib~u 1m~vivl1~ 
5.3.2 1 m~V!ll~ b~l~ b ~l'lvl1~ L~eieiru'Vlnil1 um~ h116'1~A11btlvi1~u1t.1rn111~eiu 

9 'IJ 'IJ 

5.3.3 b~Al'J'JV1tl11~flfH~'U1m~Vl b~'J1~'<\J~~~e-J611~b~'U1t.i~eJ 
'IJ 



m·ml'vr1. 440 VJu1. 
' 

:http://wwwkasetorganic.com/forum/index.php/topic,86.0.html. 
~'\Jfl'Lll~tilt!~ 16 f1'rnD1rnJ 'VU'L 2560 

1n~t!vi1 bb61.:im.:ir1. 2546. fl11b'i/\11::;bt'.1V1vh.:i1t!1'rn~t1t! 1V1t11 oUb'U~t1n~1b~c.n ~~1t1 1~t.lt! bba::; 
' 

vim m.J1~inl1ilt!. 1vit.11Y'l161\i11uru.n\i1 611'111°3'1!1 bfl'tf\i11Y'l161V11 :wVJ1'3vit11~m1'1li1'!)11a t1 

t1a.:imru1 'U'i/\11::;mm1'1l'\.Jil:wil. '\.Jvi:w51\1. 49 VJu1. 
" ' 

'1laV11 11"ilt!'VllTVi'Vll~. 2553. fl11b'i/\11::;bi1Vl'Vh.:i1t!b.:ib~tlt!. m.:JbVl'l/\lfl11~:w~. m.:ibVl'i/111. 
' ' 

190 VJu1. 

1'1lcJ'Uvl Y'l°11~t1na bba::;m11 bzjt1.:i~h 2547. m11oti161V1~1.:i'1!iJV1nt!1t!m1b'i/\11::;bi1Vl'Vh.:i 
' ' 

fltl.:Jb~ t1. U11JVl1~ bY'l'tf 611'111l'1!1 bfl'tf\i11Y'l161V11 riru::; b v11•1 fo fat1m1bfl'tfm 
v v .:::ii v 

61m'\Jt!11'1lJ\i]bV"J'1!Tl~1. 46 Vl'U1. 

:01'\.Jmru r\'1VJt1:wna. 2559. m1~n'tf1m1mllt!1'\.J1~'11t1.:im11oti~nvi'\J'1!11 ~mt1n bba::; 
~ ' 

~'Ui5'\.J f11~b U'Ul61 VI b V"J1::; b t'.1VI~ 1.:J. 1116111l'1!1fl11:!JVl1lVlti1~ ti 561 b Vlfo btl b ~ti 
" 01 ' 

uU'\JlVlt.11Y'l161V1faa::;bVJrifofat1. 10(2): 61-73. 
Vlt!V"Ja ~\i1zjt!. 2560. ~fl'tf1fl11b ·vn::; b t'.1Vl~1.:J"il1fll61Vlb Vl~eJ 1 otivi1.:im1bfl'tf\i11. '\.J~ruru1 

'l 'l v v 

~~'U1m1bn'tfm. 142 VJu1 

t!'Vll~vi5 ~t1.:i{)1. 2555. m1V1bbfffo'tf1. ~111n~:w~:w~'1lt!. m.:ibvi'i/111. 192 VJu1 
" ' 

LJ1::;611'U ~:!JD tit!. 2542. b i1VI bba::; fl11e..J~(i)b t'.1VI. riru::;b VlA 1 t! fat) fl11bfl'tf\i)'J 

61mum1'1fi1n1bt1t1a.:imru 1'Ll'Vll1::;mm1'1l'\.Jilml. '\.Jvi:w51iJ. 120 VJu1 
d.J " ' 

UfiJfiJ1 1'Vlli~~-r\i1u. 2538. fl11VliJfll61V11'Ufl11b'i/\11::;bi1Vl'VlR ~:!Ji4A~.:J~ 2. ~1b~CJ1. 
v v d.3 'l 

m.:ibvi'i/111. 421 VJu1. 
' 

'Vll1otiu 1 'Vll1mru. 2555. m1fi' VI b~e:inii1'1!~1 '!X b"IJaa fa6161.:i~1VJfo b llt!l'V111~'\Jvi1.:i b~t1n 1 'Ll 
'U 'U 'U '\ 

n1u'l/\l.:Jbl61t!. 37 vtu1. 

V"J1 b viV"J v'1t!61na. 2546. b V"J1::; b t'.1V1'Vl1.:i 1t!b.:ib~t1'U1Vlu H~ t1\i1'\J'1!11 bb61::;61\i11t11vt11b61~:w 
' " 

~1.:Jtlt!. U11JV!1~ lY'l'tf611'111l'1!1 lVlA fo fa t1m1lt1'1'.l\i11 riru::; b viri 1 t! fat1m1bfl'tf\i11 

61mum1'1li1!]11at1t161.:imru 1t!'Vll1::;mm1~'\.Jil:wil. LJvi:w51\1. 46 vtu1. 

1V"Jb"IJu v'1t!?1~?1ml 2553. AWA1Vl1.:Jln'1l'U1'1Jtl.:Jbi1Vl'VlR bfl'tf\i1161tJ1:!JDA. m.:JbVl'i/111. 
' ' ' 

104 vtu1. 
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bi:11:wvi1~nt1. l1/lCJ1U'l"J'UBl:11'iJ1l'lJ1~1l'VW1 :Wvt1l1/lt.J1~t.J:Wvt11:11'iA1:W. :Wvt16'11'iA1:W. 81 
v 

Vl'Ul. 

t.11~ 'lJU'i~Jlll'i'itu. 2548. fll'ifin'ljlfll'i'l.hfovib Vl~el 1 oU1/11~fl1'ibfl'1~H~1'i L 'UVlel~~'Ub ~el 
' " ' 

~w.J'Ulfll'ib 'l"Jl~b ~vivh~ 1 uh~ b~eiu. riru~bfl'ljV\'i\"111:1vi4 :wvt111/l t.Jl~t.Jeium1'lJn1u. 
' 

(eieiu1au). bbvt~~~m : www.tdc.thailis.or.th/tdc. ~ufi'm~ei 
l'UVl 10 lJLl'Ult.J'U 'l"J.l"l. 2562. 

' 
www.kehakaset.com. 2558. b 'l"Jl~b ~viv11~b U'U fl1'iA1vl11#i'l~c.n fl. 11'i6'11'ibAVlbfl'ljV1'i 

(eieiu1au). uvtr:i~~m : 

https://www.kehakaset.com/articles _ details.php?view _item= 168 
¢1V~Q..Jd "">. 

6'19JA'Ub:Wel 1'U1/l 10 :WLl'Ult.J'U 'l"J.l"l. 2562 
' 

Vl1''l"Jt.J1mn'i'i:W'lJ1&1 :wvt11Vlt.J1~t.Jl:1~'iJa1uri1uVl{ 1:1~'llm. 226 vtti1. 

1ut.J m"ilu1u1:1~1~. 2559. fll'ib '\"l1~ b~vi'\111~ 1ufl~m1vi tJ 1 oif11:1~6 'l"J1~vi1~ nu. Dt1Jvt1Ylbl"l'lj 

6'11'iJ1l'lJ1 bfl'ljVl'il"l16'1V1{ Atu~ b 1/lA b 'Ufa EJ fll'ibfl'ljVl'i 

1:1mum1'lJ.rl~11at.Jeia~mru 1t1'l"J'i~mm1~u~w1. u'Vl:wn1u. 36 vtii1. 

6'1:W1/19J U1'UV11~bbfl1. 2553. b u1t.Jrn Vlt.JUe.Jm.J~Vl'iJel~ b~Vi'\111~ bVlt.J 1i11:1vi b 'l"J1~t:-.16'1:Wel1Vl1'i 
' 

bl:1'i:wvi1~nt1. u1ruru1u'l"lt161:11'1J11'll1~11Vlt.J1 uru~vi1Vlc.n~t.J :wm1Vlt.J1~t.Jm'l"J1. 
v v " 

'lJau1. 64 vtii1. 
' 

1:1:w'lJ1t.J €lu1/l~m bba~'lJuvi1 'ilur\'1. 2558. fll'j 1 oifv11~.V11 b ~eit:-.1~vibb~t1'116:wuiiuei{vi1rn1unuri11:w 
~el'U. 11'i6'11'ibfl'\j(11'j'l"J'j~1'itu tJ~ 12(1 ): 25-33. 

' 
~'llbfl'ljVl'i. 2560. "lleifl "ileiflvtvtu u'l"~fo'lJu bba~l:1'i'i'l"lAru"ileifl. bbvt~-:i~m : 

" " ' 
https://puechkaset.com. ~ufi'mi'lei 10 lJ~'Ult.J'U 2562. 

1:1:WUfl bbfl11/lel~. 2559. irnviU'lJ116'1VI : ellvt1'i66'11:w~~r:\'1vtfofl1'it:-.1~V1b~V1'\111~. bA'i~fll'i~VI~~ 
Jl1Al'lJ1f11'i~Vlfl1'il'i'V1'i~'lJ Atu~Vl1'1"lt.J1fl'ili'i'i:W'lJ1M :WVl1l1/lt.J1~t.J6'1~'iJm'UA1t1Vl{ 

" 
vt1vi1vtaj 1:1-:i'iJm. 47 vtii1. 

1:11/lBoUt.J 1:1:w1:1'iJ. 2553. e.Ja'iJeJ'lfl1'i1i11:1vi6'1"l1~66a~11:1vimvt1'i6!:11:w'lJuvivi1~" ~l:wnu "il~'UV11tJbba~ 
" " " 'I I " 

tl1vtii'n~1m'l"Jvieit:-.1ae.J~vi6~viv11-:i~b'l"Jl~ 1 uvi~n~1'l"Jm1:1&\n. l1/lt.J11"111:1vi466a~61/lA 1 u fa El. 
18(2): 17-36. 

eimfi ~t1Vl41"11~a ~uY11a ~l'i'itu{)VlB bba~~11't.J1'i'iru 6bl:1~1ru'lJ. 2551. ri11:w vtmflvtmt.J 

'iJm b~VI bba~'i1'iJ'U1Vi L Vltul 'UU'i~ b1/11"11 Vlt.J. :WVl1l1/lt.J1~tJbfl'\jV)'jl"l16'1V1{ m~b1/l'l"J"1. 514 
v ' 

v 
Vl'Ul. 

elD'lJ1V1 1"116'1~el1VI. 2555. riiJei fll'ib 'l"l1~6'11'i~VI b~Vl 1 ~'il t.Jv111Ji'l~t.J1 fl. 'U1A1 B'Ub\11 ei4ih~t.J. 
" 

m~b1/l'l"J"1. 144 vtii1. 
' 
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5'ilu11 '\l'JcJ'\l'J'\l'JTU'Llvl. 2553. fl11b'\l'Jl::;b~~. ~1Ufl..'.l1'Ll~~'Ll1fl11~1t.JVleJ~bVIAbubGl~ m11~..Jb?1111 

fl11bfl~V11 m::;VJ11..'.lbfl~V11bbf1::;6'1Vtmru. fll..'.lbVl'\l'Ji. 150 Vltl1. 
' ,, 

muuv1 bBe:ivi1::;nf!. 2530. m1bVJ1::;b~~'\l'J1..Jffuu?111mru. bb?l'LlVJlflwY111yj. m..JbVJVJi. 
'IJ 'IJ ' 

258 Vltl1. 

120 Vltl1. 

e:iVit.J e1u'V111yj. 2559. m1L111'?1~bVt~e:i~..JV11..Jm1bn~vi11 uVle:i..J~um H'b~e:i~~mm1bVJ1::;b~~ 
' ' 

Mariappan, C. Studies on comparative materials compared straw mushroom yield in 

the basket. Bioresource Technology. 1995. 51(1): 97-98 

Palitha, R. New cultivation technology for paddy straw mushroom (Volvariella 

volvacea). Regional Agricultural Research and Development Center, 

Department of Agriculture, Makandura, Gonawila (NWP ) Sri Lanka. 2011. 

1(10): 446-451 

Onuoha, C. Oyibo, G. and Ebibila, J. Cultivation of Straw Mushroom (Volvariella 

volvacea) Using Some Agro-Waste Material. Department of Crop Science and 

Biotechnology Imo State University. 2009. 5(5): 135-138 

www.tint.or.th/nkc/nkc53/content/nstkc53-067.html. 2553. l.~~'\l'Jl..'.l. ~'\JA'UbiJe:i l'UVJ 

14 mn~1ri11 VJ.Y'l. 2560 
c:.:: .:::!ii v d 

www.rakbankerd.com/agriculture/page.php?id=1328&s=tblplant. bVt~'\l'J1..J. 6'1'\JA'UblleJ 

1u~ 13 mn~1ri11 VJ.Y'l. 2560 
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flein b~fl'W1~~ b'W1~ 1 u-5 ~';i1 a'm 
vJ1~.U11 75 : ~einn~~ 25 

fleJ m ~fl'W1~~ b 'W1~1 u-5m1 a1u 

V'J1~.U11 50 : ~tlnbb~~ 50 

43 



i.'IX1111u11fl-a.:inT'~ 

~'€1 - tnm1m1 m-.:i?11Te:im1(i)tl fflh~tlti 
' 9 9 

v\'1bbVJti.:iih:rilU'U unl'lllnTHnl'.l(i)'J 
' 

VJti 'Jf.l.:J1'Ubb~::6lm'U~B~~~ ~~ B b~ 61::~1n 
" 

?l1'U1l'1l1bnl'.l(i)'J~1?l(i)1 Aru~b vm 1 u fa~ n1'Jbnl'.l(i)'Jbba~enV!1'J JJV!ll'Vlc.n~ t.1'J1'1lfl{]~\Ja 
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