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Abstract 

The appropriate substrates for aquatic plant; Anubias spp. were stud ied. Two 

species of Anubias (A barteri var. broad leaf and A minima) were transplanted on different 

substra tes as rockwool (control ), cotton wool, nylon-filter wool and Bioaction. All treatments 

were grown in hydroponics wi th KMITL2 nutrient so lution for 12 weeks. The result showed 

that A barteri var. broad leaf had been g rown in rockwool, nylon-filter and Bioaction better 

than cotton wool in growth performance (leaf width, leaf leng th , leaves number and leaf 

greenness) (P<O.05) excep t plant height and leaf thi ckness (P>O.05). For A minima had 

been grown in roc kwoo l, nylon filter and Bioaction better than cotton woo l in growth 

performance (leaf wid th, leaf length, leaves number, leaf thickness and leaf greenness) 

except plant height (P>O.05). 

Keywords aqu atic plant, substrates , Anubias spp. 
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% iJe-J'6'1V111~'Y'lj'j'rwldJJl L. major iJ'el~j'1n1n91blJl ~Ull9l (Relative growth rate)~~~(?1 ~'1iJ 
~'dlmll9lnt9l1'1'tltJl'1iJl1tJ~1 ~blJ Vl l'1~'f1~ (P <005) j'~'V1~l'1~j'j'rwldJJl Egeria densa bbt9lhiiJ 

~'dl:Wbbl9lnt9l1'1nt,J,tltJl'1iJl1tJ~1~ruVll'1~ 'f1 ~ (P>0 .05) j'~'V1~l'1~j'j'rwH:iJl E. canadensis 'b'i'dt,J,~ 

'Elrw'V1[liJ 30 DC bl'6'1::;j'~(9)Ulb~'1 50% iJe-J'6'1vh1~'Y'lj'j'rwldJJl E. canadensis iJ'ell9lnnlj'
q 'IJ 
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b"'l1rub~ull9l~~~(?1 ~--1ijA'J1:Wbbl9lmh-1'Elth-1ij'IJtJ~lAruvn-1~11~ (P<0 05) d'~~~1--1~nruHhf1 L. 
~ q ~ 

major bblJlhJij A'J1:W bbl9l n 1Jl1--1 n'W'Elth--1 ij 'WtJ~ 1 Ab).!'Vl1--1 ~ 11 ~ (P>005) d'~t-d 1--1 ~ nruliJtf1 E. 

densa 
0-, 0­

3. A'J1:W~ 'W b1J'W1J"'l9tJVl ~ 1 A b).!:W 1n 1Jl'El n 1 db"'l1b).! b~U 1l9l'lJ'El--1 ~ nruliJiJ1 t-n n dl n hJ 
9/ i/ 9/ 

~ 1:W 1 d'b) (?1 
~ 
(?1iJ11~ 1l'W nu £l9l d'1 n1 d'A 1tJ iJ 1 'lJ'El --1 ~'ll "'l ~Yi 11~ n1d'b"'l1ru 

~ 
b~ U1l9l'lJ 'El--1 ~ d'd'rul iJ iJ 1 

bU'ElfbiKml nldb~:WA'J1:W~'WJl1tJ1'Wd'~UUu~n~ nruliJtf1 "11l(?1tJ nld'~ bU d'rJtf1'11n1 15-20 'W1Vl 

~ " ., "'" 
AH~~ 10-15 'J'W1'Vl ('W--1'W'll, 2549)

q 

m:W1ru:W1n1'Wnldb"'l1b).!b~ull9l1~bbri l'Wll9ldb"'l'W (N) yJ'El~yJ'Elf~ (P) 1Ubbl9l~b~tJ~ (K) bb:wnth~tm 

(Mg) r11:w~i1'W (S) bb'6'1~bbA'6'1b~mJ (Ca) inl9!'El1~1d'~~n~~lAb).!~'Ell'W1l9ldb"'l'W biJ'Wfi1l9!m~1d'~ 

91btl'WIJl'Elnldb:h1~lu ~1~'W b"'l1rul~~ ~'J'WD1l9l'El1~ln'El--1 btl'WD1l9l'El1~1d'~~nruliJtf1~'El--1nld'
~ q q 

0­

1'Wm:W1ruiJ'EltJbb'6'1~'lJ1(?1D1l9l'El1~ldb~~1t1hJ1~ l~bbri A'6'1'El1'W (CI) b~~n (Fe) bb:W--1nlt1~ (Mn)
q 

l--1n~~ (Zn) 'Vl'El--1bb(?1--1 (Cu) l:w~u~'W:w (Mo) bb'6'1~lud''El'W (80) D1 l9!m ~ln'El--1~~lAb).!~'El b~~n 

~--1 btl'Wfi1 19l'El1~1d'~'li 'JtJ1~luij~ b~m bblJll'hij nld'li1fi1l9l'El1~ 1db~~1ti':W1n bn 'Wlu "'l ~btl'W£'Wl9l dltJ 
q q 

~1d''6'1~~ltJijA'J1:Wb~:W~'W~--1~'ElijD1l9l1Jl1--11 '6'1~'6'11tJ'EltJ:W1n 1(?1tJ~'J1Uf11 EC ~b~:W1~~:W~1~fu 
~ q ~ 

nld'lJ'6'1n~nruliJJ1ijrllb'vhnu 0.5-1.5 mS/cm ~'W'ElrJnU'lltJ(?1'lJ'El--1~'ll ('W--1'W'll, 2549) "'llnnld' 
~ OJ q 

'Vl(?1~'El--1'lJ'El--1i'W~~li (2552) 'Vl(?1'6'1'El--1u~n'ElW1JtJ~'W1'W1~d'~~U EC rl1--111~bbri 0.5, 1.0 , 1.5 bb~~ , 

2.0 mS/cm ~~~1 ~1d''6'1~'6'11tJD1l9lm~1d'~ijrh EC 1.5 mS/cm b']j'W~b:Wl9ld'~11i1'El'Wb1JtJ~'W1'W1ij
q OJ 

nldb"'l1b).! b~ULl9l ~~~(?1 b'li'Wb~mnu nld''Vl (?1 '6'1'El--1'lJ'El--1tJ'VlD'W1 (2547) u~n~nruliJtf11U ~ltl b'lJ1 

lmul'W~1d''6'1~'6'11tJD1l9l'El1~1d'~ijf11 EC 0.5, 1 0, 1.5 bb'6'1~ 2.0 mS/cm ~U~l f11 EC 1.0 
~ q 

I I v 

nldb"'l1ru b~U1l9l bt1'El--1"'llnD1 19l'El1~1d'~'ll bbrl '6'1~D1l9lVl'ElrJl'W~1d''6'1~'6'11tJD1l9l'El1~1d''W'Wdln~'l1'''l ~ (?1 (?1 
~ q q 'U q 'tI 

:W1H1Jd'~ltJ'jj'W1~:W1niJ'EltJbY1tJ--11(?1~'W'EltJnUf11 pH ~bbl9lnIJl1--1n'Wlu ~1 pH ~--1~1'El~lbn'Wlu'El1"'l 
OJ OJ 

0- , 

~l1ihn (?1 nld'l9ln 19l ~n'El'W'lJ'El--1D1 19lm~ldU1--1'jjtJ(?1 ~--1 'W'W(Dll pH 1'W~1d''6'1~'6'11tJ'''l~btlW·llVlU'El n 
q 
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Dl!?l'V'F.Jn'1~Dl!?l 6'li'W 6Vl~n '6f'ln~~ 'Vl'El'l66C?l'l 6 6~~66d-J'In1n~ 1~ti'EltJ'iN ~'19~A1U'"ld-Jr11 pH Hi'El~ 

1'W'li1 '1 5 .5-6.5 6U'W'li1 '1 ~Dlf?l'EllVll~1'W~1~~~~ltJ'EltJ1'W~tJ~Yl"llHtJ~~btJ"lloJd-Jln~~ C?l ~lVlfu n1~ 
q '\! 'l.J q 

tJ~m6UUW~'W (il'Vlfi~'W'Vl~, 2545) 'Ci1'Wr11 pH 'lJ'El'l~l~~~~ltJ~6Vld-Jl ~ ~d-J~lVlfun1~tJ~n~nru 
'!J q '!J 

1iJtflA'El 6.5-7.4 (f'W 6~blJ 66~~n1blJ9'Wl2543) 
... , " 

7. 'El'Eln~69'W (02) ~nru1iJ\l1H'El'Eln~69'W6U'WU9~tJ~lAblJ1'Wn1~VlltJ19 ~'19~6n(9)~'W1'W 

61~1 n~l'1A'WVl1m ru~~1l-iih 6~'1~r)1'1 6~mJU1'Wn1~'6f'l6An::;~66~'1VltJ C?l~ '1 ~~~ru1iJtfl~'Ell ~tJ'EltJ 
q 'IJ 

'iI/ I t/ i.I , 'V 

1~~19~C?lC?l~d-J nl'll'El'Eln~ 69'WVi~~~ltJ'EltJ1'W~1 'Ci1'W~ nrw1iJ~lVin1u 691ru 6Vl\J'El~19~(?) (9) ~ d-J nl'll 
~ 'l.J ~ 'l.J 

'El'El n~ 69 'W91nUntJl n1 1"1b(?ltJ f?l~'1 ('W'I'W"ll, 2548 ) md-Jl ru'El'El n~ 69'W9~d-Jl nVl1'Elti'EltJ~'W'EltJ nu 
q '!J 

md-JlruA11d-J6~d-J66~'1 6U'W~lAblJ 'El'Eln~69'WA1~9~nr11d-Jlnnr)1 5 J:l~~nfd-J];)'El~f?l~ ~'19~n~ ~ ];)'El 

n1~~(?l'n\J D11?!'EllVll~'lJ'El'lnn ('W'I~"ll, 2549) 

8. mfu'El'W1(?l'El'Eln1'lli?1 (C02) nl'll AlfU'El'W1(?l'El'Eln1'llC?f9~~nH1'Wnd~U1'Wn1~'6f'l6An~~ 

66~'16~'Eln1n91blJ6Aubf?l md-Jlrunl'llAlfu'El'W1(?l'El'Eln1'll i?1~ 6Vld-Jl~~d-J~lVlfu~~~ru1iJtflA'El 5-15 

J:l~~nfd-J];)'El~f?l~ 66];)"Y~~~ru1iJtfl~'EltJ1~tf19~n~'El"hn(9) 1'Wn1~1~nl'll mfu'El'W1(?l'El'El n1'll C?f 9'1A 1 ~ 
'!J 

6Ad-Jnl'll Alfu'El'Wl(?)'El'Eln1'lli?1~'1hl1'W~~ 6~"m 6~'El1i1~~~ru1iJtfl ~1~'1;1 f?l'EltJ1~~1'W~ 66~~~nru 
'!J 'IJ 'IJ 


'V" , 11 'V , 


liJ~lVi 6~tJ'I1~1'W~ 66r?i ~~"ll'WwJ'W~ 'El'l n1 dnl'll AlflJ'El'W1(?)'El'El n1'll (?)1 'Wlfid-J 1 ruVi 66 f?l n l?11'1 n'W 6'li 'W 
'!J 

" " 
AlfU'El'Wl(?)'El'Eln1'lli?1 40 J:l~~nfd-J];)'El~f?l~ 'Ci1'W~ddruliJ~11JJ~6Jl'Vl"llltJ~1 6'li'W b~lh~tJ 

691ru6AUbf?l1~~~~ (9)~A11d-J 6~d-J~'W'lJ'El'l AlfU'El'Wl(9)'El'El n1'll C?f 50 J:l ~~n fd-J r?i'El~f?l~ (d-J ruff?loJ 66~~ 
~ q 

Aru~, 2548 ) .', , , " 
9. f~(?)tJ~n VliJ1Vi'lJ'El 'l f~(?)tJ~nA'El 6u'WVi'EltJ'lJ'El'lnn~~dru1iJ~1 ~ld~~~ltJDlf?lmVlld

'l.J 0.1 

66~~'Ell n1 1"1 f~ C?ltJ~ n ~'El'l n A ru~d-J~Vi 6Vld-Jl~~d-J ];)'Eln1~ 691'ru 6AU bf?l'lJ'El'l~ddru1iJ~1 ('W'I 'W"ll, 

q <jJ q q 

", 
q 'U q Q.I q 

2548 ) 

9 .2.1 1tJl:1'W (Roc kwool) 6u'Wf~(?)~~~f?llwbH,n'W'Elf?l~lVlnnd-J b(?)tJn1~Vl~'Eld-Jl:1'W 
, 

q q 

" 
Jl6'lJl1~ 66~~VllHhu'W6~'W1tJ 'ElruVlJlJ:lVi~'11 'W'li1'1 n1~~~ f?lVll1 i1 Rockwoo l tJ~'El (?) 6~'El Aru~d-J~ 

'U II 'l.J <jJ q 

6'll'WA6d-Jf?l~ n pH 7-9.5 nmld-JVl'W166oJ'W~1d-J 0.6-0.8 nfd-J];)'El~nUl1"1n6d-Jf?l~ 66~~1l-in'"lru~d-J~1'W 

n1 d66~ mtJ~ tJ 'WtJd~9 66~~n Aru~mrA 6~'EltJ'Vll'16An ~1d-J lHl~16~tJ'I~1 ~mVlln6~ ~ A1U A d-J 
q q q 
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!V 

'WT1/nrmU1 lll7i~nA1ll'Vli'l (Rijckand Schrevens, 1998) 

Yu and Komada (1999) ~mj'li'6'1f1u~n~l~:lJ1:::'i.'l:IJ!?I'tln1H91b]dl~Ubl?l'll'tl'l:IJ:::l~'tlb'Vl~ 

blJ1t1Hi'i.'llJ1u'C1n 2 'll~1J11~llri Rockwool ll'C1::: Hinoki bark 'VIiU~l ~'W:IJ:::l~'tll'Vl~~H Rockwool 
, '\J 

lu'Wi'6'1 f1u~n ~mH91b]d l~Ubl?l~~~1J1 ll!?ll:IJ'~ A11:IJlll?ln!?ll'l'tltJ1'l~UtJ~1~b]d'Vl1'l'6'1 [l~ (P>005) 

~:::wj1'l'llIJ1n1~'VlIJ1'C1'tl'l~H Hinoki bark lu'Wi'6'1lJ1u'C1n blJ1tJ~A11:IJ'6'1'l~'Wl'Vhnu 153.3 ll'C1::: 150.1 
<! q OJ OJ 


!V 

a. 0 Q/ dO Q/ oz..., I IV Q..,; I 'V 0 Q/ 

V'jJ'Wl?ll:IJl?l~ 1?l1:IJ'C11IJ1U ll'C1::::IJ'W1~'Wmm'll'Vl1nU 77.3 ll'C1::: 770 m:IJlfl'tlI?l'W 1?l1:IJ'C11IJ1U 

Schon and Compton (1997) ~m~ni'6'1f1u~nWi;'1:::n1~H'6'11~'C1:::'C11tJ'fi111'tl1~1~!?I'tlm~ 

191b]dl~Ubl?l'll'tl'llll?l'ln'd1 blJ1tJHi'6'1f1u~n 2 'll~1J11~llri Roc kwool (Leaching Fraction (LF) 
, 

29% ll'C1::: 17%) ll'C1::: Perlite (Leaching Fraction (LF) 17%) V1~A11m~:IJ~'W'lI'tl 'l'6'1 1~'C1:::'C11tJ 

'fi11?l'tl1~1~ 'VIiU~l lll?l'ln'd1~H Rockwool 29% LF lu'Wi'6'1lJ1u'C1n 1'Wnl~'VlIJ1'C1'tl'l~ 1 ll'~~m~H
, , '\J 

9.2.2 l'Vli'tlfhVl (Perlite) lu'Wi'6'1IJ1'fi~~:IJ'lll~~ ll'l 1J191 n nl~'6'1'C11t1 r?11'l1'tl'l~'WJWlJ1 
, '\J 

lYl ~ lif'tl'C1:::l~tllJ1~1'tllU'Wllut'lln1 ~'fi11?l'tl1~1~"ll~nl (Si) 'tl'C1nltm:IJ (AI) b6jjl~tJ:IJ (Na) l~i1n 
, '\J 

(Fe) ll'C1:::l'VIi ll'Vl'6'1l~tI:IJ (K) 'll1t11'Wmn91b]d l~Ull?l'll'tl'l Yl'll l 'VIi'tl fl~Vl'fiJJ:IJ'lll ~tY'lhi m:IJ1:::~9:::H 

lu'Wi'6'1lJ1u'C1n 9~~'tl'l'W11ul~1~mU~[)n 980 - 1000 °c ri'tl'Wl~'tlHh'Vli'tlfl'C1Vl'llmtJr?11l~'tlle-J1llt?11 
0, OJ q OJ 

l'Vli'tlfl'C1Vl9~~ A11:IJ~'W1llU'WU~::::lJ1ru 0.95 -0.15nf:IJ !?I'tl'C1nU1 ~nl'll'W~ l:IJ I?l~ nA11:IJ '6'11:IJ1~bl 1 'W 
" 

'\J 

,
n1~~:IJ 'W III 'C1:::~~U 1 tI'tl1 n 1 ~1~~ ~ A 11 mn'W'6'1'l:IJ1 n l 'VIi'tl fl'C1 Vll~'tl~ n 1 ~'11 tJ 1t1 r?11 blt?11 9:::~ 

, , '\J 

l'6'1(1m[)l'V1i~ ll!?l~m~'6'1'C11tJr?11lb'C1:::ilJ1 llU'W~1 t1 (Silber et aI, 2010) 

9.2. 3 l1'tlfij Al'C1Vl (vermiculite) A'tl lnIJ191n n1ne-J1ll11:IJn1 ~'tlru~[)nU~~:lJ1ru
OJ 0, OJ 

850 °c ~ pH 7-7.8 ~Aru'6'1:IJ~1'Wm~~:lJS1 350-375 ~1?l~!?I'tl'C1nU1~nl:IJl?l~ A11:IJ~'W1llU'W~1:IJ
, , '\J 

0.9-0.14 nf:IJ !?I'tl'C1 nu 1~ nl6jj'W~ b:IJ I?l ~A11:IJ'VIi~'W 96 lU'tlfl~'Wi?l ~ A11:IJ '6'11:IJ 1~bl1 'Wnlnl'C1 m U~ tI'W 
~< OJ q , 

u~~9u1nl~ l1'tlfnAl'C1Vl~'fi11?l'tl1~lnlA'C1l~tI:IJ ll:IJntll~tI:IJ ll'C1~l'Vli l l'Vl'6'1l~tJ:IJ ~Yl'll'6'11:IJ1~bl 
, '\J' 

" 'W1hn~U~~ltl'llm~'ll1t11'Wmdd:::U1tJ'W1ll'C1~~ltJ l'Vlmnl~ ~1'W:IJ 1n9:::H e-J'6'1:IJ nu l 'VIi'tln~Vl 1 'W 
I \.I I t..­

nl~U 'C1 nYl'lllluuhJ1~~'W (Hydroponic) lYl'tl1~UlU A11 :IJ~'Wl~~:lJ1 n~'l~'W '6'11:IJ1~bl H'll'Wl~ 
'\J 

9'Whj'6'11:IJ1~bl1~ lu'Wi'6'1 f1iJ~n1~~ n (http://wwwkmitl.ac.th/hyd ro/Substratdoc.htm ) 
t.- 'i-' 'V 'V 

9.24 ~ 1~ l th~'W1'6'11:IJ1Hl IJ1 IJ1sTIU'W1ll'C1:::~:IJ'W 11~1~:lJ1 n l1lU A 11 :IJ~'Wl~~ ~ A11:IJ 
'\J , 

" " ll~'lbb~'l 'Vl'W'Vl1'W Yl'W~1~~n'jj'ru~m~~1'l ll!?l~~U1t1'tllm~1~iJ,reJtJ '6'1~'6'1:IJb~reJb~Al~~lt1 Hlu 
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( http://www.sahavicha.coml?name= knowled ge&file= read knowled 9 e&id = 125) 

9.2.6 Bio action Vl1'El M-tech ~'El1~l91U'6'l ntl '6'l'Ell91l~'El~~l?l"'llmllllln'6'lU 100 lU'Elfl.nU~ 
q 'lJ 

e.hum~U'dUmt'Vll'1~'dl~~'ElU~ml,lVlJlJ:i~'1nr;ll 1,000 °C ~'1VhL~U'6'l'Ell91l~"'EliJ~ru~~u~LUmt 
'I 'lI 'lJ q 

191191iU,fl1~ ~1 nnr;ll 40 lU'Elfl.nu~bflU ~'dl~~"u1~U1U1dJ ~'El'ld'(9),flU'EltJ ~'dl~~tU 50-70 
'lJ q 

~tU~l~ld'bll91l91iu ll'6'l ~~ltJ ~ ld''EllV11t'''lln ~1d''6'l~~ ltJ '01 l?l'Ell'J,11 t~ '6'l ~'6'lltJ~l nlJ,fl1~~ '6'l191 nld' 
q 'lJ q 

" , " 
~ ru l~tJ~ld''6'l~'6'lltJ'Ol l?l'El1V11d'1unUU1ViL~ lln ~U1iJvhL~Ud'~VltJ(9)Ulll'6'l ~~lt'6'l ~'6'lltJ '01 l?l'El1V11d' 

<lJ Q.I q q 

u:5mtJ1nU~1d''6'l~'6'lltJ'Oll9l'EllV11d' ~'dl~Vlulll'llUt'dWvi1nu 0.8 nf~ t?i'El~nUl V'1 rh'llu~ l~l?ld' iJ 

mdd~UltJ'Ell m fI1~~ iJ,flV1'lXnbUl iJ ~'dl~ lloJJ'Illd''11dJtJU!?l'd l?l'6'l'El!Y1'ElltJ md'H'I1U 'El1tJ m d'H 'I l'W 
q q q 

Ud'~l91u1~9!Jn'llul91 l?l'6'l'Ell91"'lumtU~nY1"llllUuhiH~u Vl1'ElUl1u~~~nui~C9!u~n~Ull~'El1j'El'lnu 

nld'tJU!?l'd iJ 3 'lJUll91 ~'El 'lJUll91l~n 1-5 J:i'6'l~l~l?ld', 'lJUll91n'6'll'1 6-10 J:i'6'l~l~l?ld', 'lJ Ull91LVlb1! 

~lnnr;ll 1 0 iJ'6'l~l~l?ld' (Jll~~ 3)(Vi~~~tJ~tm'1lil, 2553) 

Jll~v1 3 li1l91l111lln'6'lU 3 'lIUll91 ~'El1) 1-5 ~~ . 2) 6-10 ~H ll'6'l~ 3) 'lIUll91LVlb1! > 10 ~~. 

v1:I-J1 : Vi~~~tJ~t~l'llil (2553) 

1~mll~'El1m,f (Perlite), 11:!tl91nl~f (Hydrocare) ll'6'l~ li1~llthlln'6'lU 2 'lJUll91 ~'El 'lIUll91n~l'1 0.8­

1.5 l'1lU~l~IM ll'6'l~'lJUll91LVlbU 1.5-2.5 l'llU~l~l?ld' (Jll~~ 4) ~Ur;l1~ru~~U~'lJ'El'l1~l91tlf1n
Q.I q q 'lI 
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.:::::::II Ila/ Q/I"::::' OQ/ .::::::l o Q/ " 
d-JV'llmld-JV!'Wlll'W'Wlvnnu 5,210 , 4,972 , 2,390 ll'i'l~ 890 n'J'd-JIMl'6'1IWj' 17l1d-J'6'11(?11J bl'6'1~d-J'W1V!'Wn 

, " 
~d-Jrl(Jlvilnu 812.4, 767.8, 284.6 ll'6'1:::; 287 .2 nfd-J 17l1d-J~1(?)U 'ti'd'WlU'ElfbO]'W!?ln1'j'(?1(?11.::n"v~U~1 

" 
l~'Elf1'6'1v1iJrild-Jln~~(?1 'j''El~'6'1~d-Jl~'El liJ(?1l~lbbn'6'1 U 'IJ'W1(?1n'6'11~, biJ(?1l~l lln'i'1U'IJ'W1(?11m1.hl'6'1~ 

q ~ 

1PJ1(?1dllV'lf iJrillvilnu 222.4,560, 54.4 bl'i'1~ 19.1 lU'ElflO]'W!?l 17l1d-J~1(?)U bb'i'1:::;~lJ~liJilld-Jlru 

,fl1'Wr)~(?1u'6'1n~~~~(?1 (Jn~~ 5) 1'WliJ(?1l~lbbn'i'1U'IJ'W1(?1n'i'11~ 'j''El~'6'1~d-Jl~miJ(?1l~llbn'6'1 U 'IJ'Wl(?1
<j 'tI 'U q 

1mkJ, b~'Elf1'6'1v1ll'6'1:::;1PJ1(?1dllV'lf ll'6'1~tll7ld1n1'j'U~'Elt.l ,fl (nl~~ 6) ~UrJl liJ(?1l~llbn'6'1ui~ 2 'IJ'Wl(?1 

~tll7l'j'1n1'j'V'l1tJ,fl~~~~(?11n~ l~tNn'W 'j''El~'6'1 ~ d-Jl~'El l~'Elf1'6'1v1ll'6'1~1PJ1(?1dlbV'lf 
" q 

.. 

'IJ'Wl(?1liJ(?1 (l,]'W~ld-Jl7ld) 0.5 1.5-2.5 0.8-1.5 1.5.2.5 

fI'dld-JV!'Wlll'l1'W ( nfd-J/~I7l'j') 890 2,390 5,210 4,972 
'V , 

\JlV!Un~d-Jrl'dl9i'El~I7l'j' (nfd-J) 287.2 284.6 812.4 767.8 

222.4 19.1 56.0 54.4 
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Jll~v1 5 m:Wln.ltfllwi~i?lu~n (n¥:w) ~b'd flll?il'11 
v1:Wl : ~:W19tJ~tvWllil (2553) 
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.. . .. . LVI &1ft flvI 

20 
-. •;I 

L" 
 ' '
~ 
II 

15j 
c: ...... 

'~ 10 
Q 
'12 

;! 
~ 

c: 
~ 5 
\" 

II 


lCI 


" 0 

0 14 21 28 
" 

"iuli 

, '" , 
Jll~Vi 6 'el(9ld1n1~mm:n (n¥:wI?i'elitJ) ~b'dflll?il'11 

v1:Wl: ~:w19tJ~tvW] il (2553) 

, y y 

9.2 VI«nn1n~ 'eln i~(91Ufln~bVl:w l~~:w I?i'eln1~Ufln'V'l nru1iJilln!?1'1ti 
, 'IJ 'IJ 

9.1.1 dJtJi~i?l~hjiJ n1~'el(91 i?l'dVl1'eltJu i?l'd b~'el bUtJ mflV11'elH1utJltJ1 

9.1 .2 btltJi~(91~1JJ~flltJi?l'dvf'l'Vll'1bAnbbfl~'Vll'1~lhJll'V'l, 

.
: . 
, . 
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, 9/ 

9.1.4 61lwr)'i'1il1Ylfm11'El(9ld'I~'d'W'lI'el'l~166~~mnlVlj1ihV1J.Jl~'itW(9l~'elillnlnJ'C1n
, qJ 

, 

6 6~~nU.nlon'W~YlUdd9)
q 

exchange capacity) 6~'el~9~hJiJ C,J~jj]'el'el'l ~\h~n'elU'lI'el'l'i'11d'~ ~~ltJjJll?jmV11d'YJon~'el~1 'Wr)'i'1 ~ 

u~n 
qJ 

2.3 ';j'~'IJ'lJtl~nVl';l';lru1iJJlbb'IJ'lJH~'U (Hydroponics system)
OJ 

nld'u~n~ddruH:;SI66uu1~~'W A'elnld'U ~ n~ddruH;Sll:ilItJhn~~'W66jj]1~r)'i'1 ilIU ~ nV11'el 
~ <tJ ~ 'tI 

U'C1n1'W'i'11d'~~~ltJjJl(9l'el1'\'nd'YJ'll ('LHW'll 6'c11V1~~'i'1'Vli. 2548) ~'lmJ'll~ 2 66U1J A'el 
'I.J ~ G q 

2.3.1 nld'U'c1n~ddru1iJS11'W'VlntJ'L-1tJ1U 
qJ 

~J.JS11~iJ'eltJJ.Jln 6U'W'i'11d'6~'eltJhJvh uDmtJI6AiJ A'dlJ.J~~'Wd'~'L-1~I'ln'el'WJ.Jlmb'c1~iJmt.lmd'H 
'll'W'Wl'W 'lI'W1 ill b~'WeJl Vlj'WtJn'c11'lUd'~J.Jlru 1-3 iJ'c1~ bJ.J(9ld' bb'c1 ~1'Wnld'U~ n9~HW:l1J.J'L-1'W l 'l1'el'l 

qJ qJ 

'Vld'ltJm_nUUd'~J.Jlru 15-20 b"ll'W~bJ.J(9ld'('W'l'W'll , 2548) 
q 

nld'U 'c1 n1'W'i'11d''c1~'c11tJjJl (9lm'L-11d'YJ'llV11'elnld'u'c1 n 1 {In n~'ll ~J.J W'i'1S1 L1J'Wnld'U ~ n I: ill tJ 
'\J G 'tI CI.J 

.. '-' 

nn'll'el'lY1ddrutiJ~~1691rumJ1'W'i'11d''c1~'c11tJjJl (9lm'L-11d'~'ll ('W'l'W'll, 2548)
cv 'lJ q q 

2.3.2.1 d'~UU nutrient film technique (NFT) L1J'Wmd'U 'c1n~ddru1iJS1I:ilItJ1{1
qJ 

, , ,-, 

9~1'L-1'c1u'W 6beJ'WYJ~J.JYliJA'dlJ.JU1'lUd'~J.Jlru 5 iJ'c1~bJ.J(9ld' eJl'Wd'ln~'llVl'eltJU'Wd'I'l U 'c1n d'~uutl 
qJ qJ 

(1) ~'el~'lI'el'ld'~1J 1J NFT A'el bU'Wd'~ U1AhitJ'ltJ1n'i'11J.Jld'bl U 'c1n~'ll1~(9l'c1'elili
q qJ 

'-' , '-' 

UU'el'ln'W66'c1 ~ nlr.rillb~'eli:dA~'lljj]1'l11~~ltJ iJ 6 A1'el'lA'dU~J.Jmd'1{1~I'El(9lI:'WJ.J'1l 61'dl, 2548) 
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" , 
2.3.2.2 f::;UU deep flow technique (DFT) dlwnlfu~n'Y'lnruHJi':nVil~ 

'lJ 

uf::;nl1u~'dtJvil1u~n v'h:I.J11Ol1nvil1 PVC ~"lJl'd "lJ'Wl(?16~'We.hYll'WtJn~l-.1 2-2.5 ti''d tJ1'd 4 -18 6:I.J!j]f
'lJ 'lJ 

," " 
66~::;~I'Wu'W"lJ11-.1vimlOll::;nYil1u~n'Y'lnru1iJ{l1'vf~' 11Hn-.1U~ n "lJl1-.1f::;UU NFT b(?ltJ~(?I i?l-.1n-.1U~ n 

'iI 'l.I 'lJ 'tJ 

i.I d .:::;!:I 'V 0 I, 2,.r 

(1 ) "lJl1(?l"lJl1-.1f::;UU DFT Al1 ~(?I!j]'WVJ'W66~::;vn-.11tJn'd l f ::: UU NFT bl'l"lJl(?1 

1~yhYi'llIOl::;!j]ltJtJ1nn~11'Wf::;UU NFT (~'dl , 2548) 

(2) ~'El6~tJ"lJ11-.1f:::UU DFT A'El f:::uunnVl'll1~fu'El'Eln~ 61Ol'WoW'EltJ iJnlf 

6U~tJ'W 66U~-.1l1ruVlJlm~tJ1nn~lf::;UU NFT (~'dl, 2548)
, 'lJ 

2.3.2.3 f::;U 1J floating system 6,J'WnlfU~n'Y'lffru1J:JJ1~nn"lJ11-.1'\J~ffru1iJJI 
wn 11 tJl'WJ11'W!;n(?1U~ n f::;uulluf:::nl1U ~'dtJb~:l.J6IOll::;n~1161Ol1::;n~l1U ~ n'Y'lnru 1J:JJI 66~::;66eJ'Wb~ 

'l.I 'l.I 'U 'tJ 'l.I 

UIOlIOlU'Wn'lfU ~ n'Y'lffru1J:JJI6~'El n'lf01166UU~W-J'Wl~'d'W1VlbllUtJ:I.J 6'Y'11::;litN n'Wl 'Wbf-.1 ~'El'W 
~-.1 'b'11:I.J 1 fbl A'dU A:I.J A'dl:I.J~'W 61'b'1-.1 'b'1~I-.1 66 ~::;u tJ 1~b(?l tJ'fl!j] b'W:I.J~ 'b'11:I.J 1 fblDl1-.1 n'W 66:I.J ~ -.1 rar!j] fYi'll1~ 

, '!J ~ 

", 
~ 

" 'lJ 

(i'W1'b'11i 2552) 

n1fU~m~ nru1J:JJI66UUW~'W Hydroponics JlltJl'WbJ'-.1 1S'El'W66UUti (?I 6,J'WnlfA'dU A:I.J 
'lJ , 

'ElruVlJlilJlltJl'Wbf-.1lSl1'W (Bhattarai, 2008 ) n'lfU~n'Y'lffru1J:JJ11'Wf::;UU Hydroponics tJ-.1'Y'1U~1 
~ 'l.I ~ 'lJ 

. , 

iJ ~'El ~1 'Wnlf"lJ rol(?IU ruVll"lJl1-.1 bfA Yi'll 66 ~::;A 'd l:I.J 6~ 11:I.J bVI f:I.J"lJ'El-.1 bAf-.1'b'1~I-.1 ~ 'W 'll'd tJ 1 'Wnl fA 'd U A:I.J 
~ , 

~ 0 

:l.JA'dl:I.J'llI'Wl ru (Savvas, 200 3) 

tJVlfi'Wl (2547 ) ~1n'lfVl (?I ~'El-.1 6mtJUL Vi tJU U~ n ~'W1 U'Y'I 1m"lJl1 Vlblll 'Wf::;U Unl f U ~ nVl'll 
'\ '\I Q.I 'U 

I I '" I 

n'lf6lOll'ru 6~Ub!j] "lJ 11-.1 ~'Wlu'Y'Ilm"lJ11VlbllViu ~ n 1 'Wf::;1J1J DFT 66UjJvi'El~Vi'b'1 (?I b(?ltJ iJiJ lV1un~ (?I 6'U ~ tJ 
Q.I cv 'lJ q 

11 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 

http:i?l-.1n-.1U


M j"l'El~1 n'C-1 \hh ~ 'J tl J'~i.Ji.JU'C-1mbi.Ji.J'l~ ~j"l 4 J'~i.Ji.J 'l~bbfi OFT, NFT, sand cul ture bb'C-1~ floati ng 
" 

system 'v'li.J~1 M j"l'El1n'C-1t1:fJ1~U'C-1n1j"lJ'~1Ji.J OFT :lhfl '(,\l1n b'u~mJ1n~MWvhn'i.J 2.48 nh-J
" . 

J''El'>1'C-1 '>1l-J1 A'El tl oating system , sand cu ltu re b b'C-1~ NFT 1~ t.Jn~'1 '(,\l1n b'u~m'Vhn1J 2.46 , 2. 29 

bb'C-1~ 2. 01 n~l-J !?l 1 l-J~ 1 ~i.J 

.' 
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d 
'I.J 'VI 'VI 3 

1. "l!(9)n'lU"im66UU DFT Yll:l-J191ml'El PVC 91'W'd'W 16 n'l ~1'WU'W691::;"ll'El'lU~n 'll'Wl(9)
, 	 'lJ 'IJ 

" 6~'WeJl'WV'\'Wtfn~1'l 1.5 il'd 91'W'd'W 9 "ll'El'l t(9)tJ~d'::;uuvr~.J'W6~tJ'W'l'11d'~::;~ltJD11?l'EllV11d' 
'lJ 	 " 

GlI 	 q... I !;).I 

3. U:l-Jtn 'll'Wl(9) 1,200 ~1?ld'lYi'El'll'dhJ'l 91'W'd'W 16 U:l-J 

4. 6rii-'El'lrJ(9)rhn1d'tn1'Vh~1 (electrica l conductivity meter) 

5. 	6rii-'El'lrJl71r11ml:l-J61J'WndI7161J'Wf711'l (pH meter) 

d 
6. 	6r1d'El'l Vernier ca liper 

, , 
~ 	 ~~ 

7. 6Ad''El'l Chlorophyll meter (SPAD unit) tJVI'El Minolta SPAD 502 

8. 'l'11d'~ ::;~ltJD1191m Vlld''l'1 191d' KMITL2 
, 	 'lJ 

3.2 	bbeJ'Wnl'a'VlIWCl'fl.:J 

'dl'l66t:J'Wn1d'VlI71~'El'l66UU complete ly rand om ized design (CRD) tl71tJ~hill71'l1'El'lrJ'l'1r?l 

U~m1J'WU99tJb'Wn1d'~mn 66tJ'ln1d'VlI71~'El'l'El'Elm1J'W 41171n1d'Vl(9)~'El'l1 ~::; 4.fl vl'lti' 

"l!171n1d'VlI71~'El'l~ 1 H Rockwool 61J'WrJ'l'1(9)U~n
, 	 , 'IJ 

.< , 

" 	 " 
3.3.1 i'Wl9l'El'Wn1nI?l1tJ:l-J~ddru1iJ~1 

3.3.1. 1 	 ~1~'W'El'Wl'UtJ'l'1Ulf6Vl'EliUd''ElI71~~ (A barteri va r. broad leaf) 66~::;
'IJ 

~'l6A n::;1f66'~::; Bio acti on 

1.2 91mr'Wtn1tI1'6'i~'lnd::;rn'liJ~n 66~::;~11u'El'WU1~b'Wnd::;U::;~ AI:'l:l-J ~'dtJ~~l~ ~n b'l'1 
'IJ , 	 , 

, 	 " 
'l'1Jll'd::;vH:JA'dl:l-J~'WiJn~ 6U'Wd'::;tJ::;6'd~1 2 ~U(9)l1f 
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~ ~UU OFT ~~~l1'~~~ltJjJl[j1mi..n1'~[j11' KMITL2 A'JUA:Wfh pH 'eltJJ~'\!I~l~ 6.5 - 7 ~(91tJHnJ!?l
q 'U q 9J 

11..l[j11nlO ~U'elf~sjj1..l191 ~~~~~YHb'Vll1~~tJ:w1e1!?l1''eln1']j(9) 10 ~ iJ'elhsjj1..l191 U~Ufhn11'i:n1~v~lVln1 

~U!?lltf ~:W~1..l~ 0.5 91..lD~ 1.5 mS/c m 

3.4.1 U1..l'Vin~~n1d'Vl!?l~'el~ ~!?ltJ1!?lA'Jl:WVl1..l1bU A'Jl:wnl1~bU A'Jl:wtJl'JbU A'Jl:W~~~1..l 
'" 

" b~~~911..l'J1..lb'lJ ri'el1..lbb~~1':::;VI~1~n11''Vl!?l~'el~Vln14 ~U!?lltf ~!?ltJn11'~:Wl!?l!?l'J'eltJ1~~1~~ 3 ~1..l '111 
, " 

n1d'Vl!?l~'el~ 12 ~U!?lltf ~'J1..lm:WlruA~'elh.y~~~U1..l'Vin~ ~n11''Vl !?l~'el~biJ'el~1..l~!?ln11''Vl !?l~'el~b1..l 
q 

3.4.2. 1 A'Jl:WVl1..l1bU H Vernier caliper 1!?lUfb'Jru~'\!I1..l1~~Wll 'el~bU 
q 

3.4. 2.2 A'Jl:W n11~bU H1iJu1'1''Vl!?l1!?lUfb'J ru ~nl1~~l1 !?l"Il'el~bU 
q 

3.4.2.3 A'Jl:wm'JbU H1iJUdd'Vl !?l1!?l91nUfb 'J ru~A1..lbU91..lD~U~ltJbU 

3.4.2.4 A'Jl:Wl1~ ~1..l 1!?l91nUfb'Jru~A1..l~1..l91..lD~U~ltJ"II'el~ bU~tJ1'J ~~!?l 
'" q 

3.4.2.5 A'Jl:Wb~mbU 1!?l~!?ltJb'ihAi'el~ Chlorophyl l meter 

~1'\!1fuA'Jl:WVl1..l1bU A'Jl:wnl1~bU ~~~~A'Jl:wm'JbU 9~HbU~ 3 iJu91 n~11..lb1..l"Il 'el~ 

~1..l bU1..l!?l'J bb'Vl1..l"Il'el~n11'U1..l'Vin ~~ n11''Vl!?l~'el~ 

tJl~'el:W~91nn11''Vl!?l~'el~ 1~bbri 911..l'J1..lbU A'Jl:WVl1..l1bU A'Jl:wnl1~bU A'Jl:wtJ l 'J'lu 
~ 

'IJ 

" 

A'Jl:Wl1~"II'el~ ~ii ~~~:::; A'Jl:W b~mbU"II'el~ 'V'i 1'dru1iJtJl'el 1..l~UtJ~:W 1~ bAn~tfA'Jl:W bb U 1'iJ 1''J1..l"II 'el~ ~ 'el:W ~ 


'IJ '" 'IJ 

duncan's new multiple range test (OMRT) 

, 
3.6 ~m'UVi.yhm'<l1~~ 

b~ ~1'el1..l'V'i nru1iJ Jl Jll A~-n 1~'Vl tJ 1 YlIl ~ [j1 fn l1'U 1'~:W~ Aru~ b'Vl A~ 1..l ~~ ~ n 1 Hn'jj[j1 l' 

~rnU1..lb'VlA ~1..l~~~'V'i1':::;9'el:Wbn~1 b~lA 
q 
ru'VlVll1'~l!?lnJ~U~ 
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.d 
'U'Vl'Vl 4 

~l~ltf'f)t.1Ul, lt1-K'll01J1:::~ ll'i'1::: Bio ac tion l1JUJ':::tI:::l'd'i'1112 -KUl911~ ~U~l n01'dld-JlllJln~l'l 
J':::t.1~l'lon 191nlJ''Vll91'i'1'f)'l 01'dld-Jn~l'llu~ l~d-J{U 01'dld-JtI1'd lu~ l~d-J{U 91U'dulu~ l~d-J{U ll'i'1:::, 

91nnlJ''Vll91'i'1'f)'lU'i'1n'f)UlUtl~Ulfl'Vl'f)iuJ''f) 191~~1U1~ 191U'i'1 n~ ~1'l flU 1~llri Rockwool,
OJ qj q OJ 

'V , 

~l~ltJ'f)t.1Ul, lmf'llAJ1:::~ ll'i'l::: Bio action llJUJ':::tI::: l'd'i'11 12 -Kum~ ~U~l 'lll91nlJ''Vll91'i'1'f)'lYlHi, 
I I q,.. I 

Bio action l1JU1~l91U'i'1n n t:J'i'1vnl~'f)UlUtl~ Ulfl'Vl'f)1u J''f)fJ1~~n rollA'dld-J n~l'llul'yhJ~Ud-JlnV\~ fJ1 
q OJ <u 1\ 

, ,= 0 Q/ <==::I ~ 

1.28 ± 0. 11, 1.1 3 ± 0.02, 1.01 ± 0,06 ll'i'1::: 0.81 ± 0 11l'llUlJl ld-JlJlJ' IJlld-J'i'11fJ1U (lJllJ1 'l 'Vl 2) ld-J'f) 

lmtiUlYitlUfhvu~tI'Vll'l~?i~ ~U~l 'llfJ1nlJ''VlfJ1'i'1'f)'l~Hi Bio action l1JU1~fJ1U'i'1n n01'dld-JlllJlnl9l1'l 
, , 'IJ 

, 'V 

'f)tJl'lnt!tI~l A61J'Vll'l~?i ~ (P <0.05) J':::'VI~l'lon fJ1 nlJ''Vl fJ1'i'1'f)'lYlHi~l~ ltJ'f)t.1Ul l1J U1~ fJ1U 'i'1 n bll9l1JJn 
tv q q qJ 

01'dld-J bb lJl n 19l1'l flU'f)tJl'lnt!tI~lAru'Vll'l~?i ~ (P>005) J':::t.1~l 'l on fJ1 nlJ''Vl fJ1 'i'1'f)'l~Hi Roc kwool bb'i'1::: 
~ , 

lt1-K'lbAJ1:::~ b1JU1~fJ1 U'i'1n 
, 'IJ 

1~l91 U 'i'1n, 'IJ 
l'd'i'11 (-KUfJ11~) 

.' 
Rockwool 

'V 

o "" "" 
~l'i'1bU'f)'VIUl 

0 

0 

0 

4 

0 .34 ± 0.02 

0,33 ± 0.04 

8 

0.75 ± 004
ao 

0,58 ± 0,07
b 

12 

1,0 1 ± 0.06
bC 

0 .8 1 ±0,11 
c 

lt1-K'l b01J1 :::~ 0 0.41 ± 0.09 0.84 ± 0.1 0 
ab 

1.13 ± 002
ab 

Bio action 0 0.49 ± 0,07 0.9 1 ±0.1 1
a 

1.28±0, 11
a 

F-test ns * * 
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,9./ I 

~ dl. ~ I (V .::::::r. 


li'UJ'lJ'W l1),'iHJlYll n U 2.43 ± 0.14, 2.15 ± 0.10,1.95 ± 0.06 6l~~ 1.37 ± 0.20 66jj'W[jll~[jlj' 

[jll~~I(?)U ( [jlln'l~ 3) l ~mmtJUlVitJu~ll1),~tJYll'1'i;'j~~~U (;h "Jj~n1j'i'~fl'fl'l~H Bio ac tion 
q 

llJ'Wr)'i;'j ~tI fln ~ r1'Jl~ ll[jl n IYil'1n'W'fltJl'1:rhrtJ~1 AruYll'1'i;'j~~ ( p < o. 05) j'~'j,dl'1"Jj (9) n1 j' i' ~fl'fl'l~H 
q qJ Q.I q 

0 4 8 12 

Rockwool 0 OAO ± 0.06
bc 

1.38 ± 0 .07
3 

1.95 ± 0.06 
b 

'l/ 

o "" "'" 'i;'jlfll'W'flV1'W1 

1 ¥ ..
tJ~ 'Hf01n~V1 

0 

0 

0.31 ± 0.05
c 

0.50 ± 0.023b 

0.89 ± 0.09
b 

1.50 ± 008
3 

1.37 ± 0. 20c 

2.15 ± 0. 10
ao 

Bio action 0 0.56 ± 0.05
3 

1.53 ± 0.11 
a 

2.43 ± 0. 14
3 

F-test * * * 

nSVIJ.jl tJ ~"I 1:!Jii f'l'JllJLLl1lnvll"l 'flr.iI "l i:hJtJ ~1r1ru'Vn"I ?l i1 ~ (P>005) 

* VldJltJn'l iJfl'l.t]-m(j) n vll n\J'flrj l'1i'l'WtJ ~ lr1!:)J Yl1"1~O~ (P<005) 

, 'l/ , 

.::.. dl. ~ '(v .::.. 


l'Y'l WlJ'Wl'UfltJlYllnU 2.95 ± 0.33 ,2.64 ± 0.20, 2A1 ± 0.16 llfl ~ 2.10 ± OA2 l6jj'Wl?ll~l?l~ 

[jll ~~ 1 (?)U (mn'l ~ 4) l~'fllmtJu lVi tJ U ~ Il1), ~tJ Yll'1 'i;'j ~ ~~U ~1 r1 'Jl~ 'i;'j'l ~ 'W~ l~~ ~'W 'lJ'fl'l 'fl 'W 
<u <u 
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~~i?)1J~n
q 'U 

l':l~l (itli?11~) 

0 4 8 12 

Rockwool 0 0,69 ± 0,11 1,82 ± 009
a 

2,41 ± 0,16 
v 

o "" "" ~l~l'W'tI'\.-1'Wl 0 0,68 ± 0,16 1,16±0,21 
b 

2,10 ± 0,42 

ltJi'llAd1~~ 0 0,88 ± 0,33 2,06 ± 0 18
a 

2,64 ± 0,20 

Bio action 0 0.49 ± 0,12 1,65±011
a 

2,95 ± 0,33 

ns * ns 

nS'v1mtl~ 'l hJij ~';il~LL~nj;h'l'e) i.h --1 ~,rtJ~lArldvn -.l~?i~ (P>005) 

• 1A~ltJCi-.l n l'\'dl~ml'1nl?h-l n'W'1lth-l ihrtJ~lArld 'Vl l'l~?i~ (P <005) 

Rockwool, ~l~ld''tI'\.-1'Wl, ltJi'llAd1~~ ll~~ Bio action dJ'Wd~tJ~l':l~112 itli?11~ ~Uril 'l1i?1n1d 

'Vli?1~'tI'I~H Bio action lU'W~~i?11J~n iJ[:.J~Yi11i-1't1'WlUtJ~Ulfl'Vl'tliUd'tli?1~~iJ~lA':l1J-J'\.-1'Wl1u
q 'U 'U 

l~J-J~~J-Jln~~i?1 d'tl'l~'1J-Jl~'tI Rockwool, ltJi'lbAd1~V; l l ~~~l~ld''tI'\.-1'Wl ~i?1tJiJA':llJ-J'\.-1'Wll1J~ 
q 

~ ~ d I <V ~ ~ 
b~WjJ'Wl'U~m'VllnU 0.43 ± 0 .04,0.40 ± 0.02, 0 .36 ± 0 .03 lb~~ 0.36 ± 0.03 J-J~~b:Wl?ld 

1?l1J-J~1I71U (1?l1d1'1~ 5) b~'tIlmtJUlVitJu~lb'U~tJ'Vll'1~~~ ~Uril A':l1J-J'\.-1'Wl1u~l~J-J~/'W"lJ'tI'I 

'tI\cllUtJ~Ulfb'Vl'tliUd'tli?1~~ 1~iJA':l1J-J lll?ln f911'1't1tJl'1iJoJtJ~1i"1r~'Vll'1~~~ (P> 005) d~'\.-1ril'1'l1i?1n1d 

J-Jln~~i?1 d'tl'l~'1J-Jl~'tIltJ~'1bAd1~~, Rockwool ll~~~l~ld''tI'\.-1'Wl ~i?1tJiJ91'W':l'Wlu~ b~J-J;f'Wl'U~tJ, 

b'Vl1nU 5.50 ± 0.42,5.33 ± 0.14, 4.50 ± 0.32 ll~~ 4.17 ± 0.40 lUf91'tl~'W 1?l1:W~1i?l1J(l?lldl'1~ 6) 

l~mmtJU lVitJu~ll'U~tJ'Vll'1~~~ '\I'luriloni?1n1d'Vli?1~'tI..:J~H Bio action l1J'W~~i?1tl~n iJA':llJ-J 
q , 'IJ 
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i'tl i?lu~ n, 
'" 

° 4 

l'J ~l (llJ (711'tf) 

8 12 

Rockwool 

" o "" "" ~l'6'1 l'W'ElVl 'Wl 

° 
° 

0,06 ± 0,00 

0,07 ± 0,0 1 

0,28 ± 0,02 

0,25 ± 0,01 

040 ± 0,02 

0,36 ± 0,03 

1tJ l'llflJ'1::;'tf ° 0,07 ± 0,01 0,24 ± 0,03 0,36 ± 0,03 

Bio action ° 0,07 ± 000 0,22 ± 0,02 043 ± 0,04 

F- test ns ns ns 

l'J~l (lU(711'tf) 
i'tli?lu~n, 

'" ° 4 8 12 

Rockwool ° 142 ± 0,34 308 ± °25 
bc 

4,50 ± °32 
Bb 

" o "" "" 2,50 ± 040
e 

~lm'W'El Vl'Wl ° 1,17 ± 0,44 4,1 7 ± 0,40
b 

1tJ l'l l fl J'1::;'tf ° 2, 17 ± 0, 10 3,67 ± 0,003b 5,33 ± 0 14
8 

Bio action ° 2,00 ± 0,30 4,08 ± 029
8 

5,50 ± 0,42
3 

F-test ns 
" 

ns Vl lntln-l1}.]iJl'l'YIl-Jll Mn"h~'f)th~ i.hrtJ~l Aruvn"'1'1 a~ (P>005) 

• WinTJ~~ i:Jl'I')ll-JLL (i) n r;h~ri\.,l'fl th~ihr1J~lA'1!Vl l'1'1'1 C\ m (P<005) 

r.J ~Vll1~'El 'W lUtJ ~ U 1 f l 'Vl'Eliu J''El (71 ~'\Al i:l fl'J 1:l.J l~ tJ 'J 1 U:l.Jl n~ 'tl i?I J''El'l ~'l:l.J 1 A'El 1 tJ l 'llfl n::;'tf ,'" , 
ROCkwOO l ll~::;~l ~ltr'El Vl'Wl b(71 tJi:lfl'Jl~ll~tJ'J1ul'u~myhnu 57,33 ± 2,36,55,19 ± 1,05, 51,42 

± 1,60ll~::; 49,56 ± 1 ,72S PAD (7l1:W~1i?1iJ ((7l1J'1'l~ 7) ld'EllllitJubVitJufilb'U~tJ'\11'l~~~ 'V'liJ~l 
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Rockwool Bio action 

b b 6b 3fI'd1dJb~m1'lJ (S PAD) 51.42 ± 160 49. 56 ± 1.72 55.19 ± 10S 57 .33 ± 236

m'1Jm!i 1~vh-lri\.ll'W ~L'W'1 L~mn'W ~ 3-J l tJCi-:J i1A'J l l.J If;1 nl'i l-:J'EJ£h,,i1lJmh ri'ru'Vll -l l'1 iiA (P<005) 

~1~b1itlVl'W1, 1tJl'Hfld1~~ bb'6'1::: Bio action bU'W~:::tJ:::b'd'6'11 12 lUi.911~ 'V'l'lJ~1 ilfl'd1dJbbl?lnl?l1'1 

~~VI~l'1"ll, i.91n1~Vl i.91 '6'1tl'l fl'd1dJ n~1'11'lJ~ b~dJ~'W fI'd1dJtJ1'd 1'lJ~b~dJ~~ ~1'W'd'W1'lJ~ b~dJ~'W fI'd1dJ 

d~ .::t ~ 'V 2..tdd.~'i/
VI'W11'lJVlb'V'ldJ"lJ'W bb'6'1::;fI'd1dJb"lJm1'lJ (P<0 .05) r.Jnb'd'W fl'd1dJ~'1I?1'W'Vlb'V'ldJ"lJ'W (P>005)

" 
4 .2. 1 I:.J '6'1"lJtl'li~ i.91U'6'1 nLbl?l '6'1 ::;']jtJi.91 I?ltl fI'd1dJ n ~1'11'lJ "lJtl'ltl'WbUtJ~n tJdJ 1 , '" , " ., 

r.nnn1JVli.91'6'1tl'llJ'6'1ntl'WbUtJ~ntJdJ11'Wi~!?1 1J'6'1nVlI?l1'1n'W ~'1 4 ']jtJi.91 1~bbri Roc kwool, ~1~ 
'lJ 'l.J <! 'l.J 

'/ , 
biltlVI 'W1, 1tJl'lbfld1::;~ bb'6'1::: Bio action bU'W~ ::; tJ:::b'd'6'11 12 lUi.911~ 'V'l'lJ~l']ji.91n1~Vli.91'6'1tl'lVlH Bio , 

, , 

0.02,0.62 ± 0.04,0.61 ± 0.10 bb'6'1::: 0.43 ± 0 .02 b,]'W~bdJl?I~ 1?I1dJ~11?1'lJ (1?I 1d1'1Vl8) biltl 

bmtJ'lJbVltJ'lJA1i'U~ tJVl 1'1~r1~ 'V'l'lJ~1 "lli.91n1~Vli.91'6'1tl'l~H Bio action bu'Wi~ i.91u~n ilfl'd1dJbbl?lnI?l1'1 
~ ~ q 'tf 

, ., 
tltl1'1ill1tJ~1 AruVl1'1~r1~ (P <O 05) ~:::VI~l'1']j i.91 n1~Vl i.91 '6'1 tl'l VlH ~1~ biltlVl'W1 bu'Wi~ i.91U'6'1 n bbl?lhlil 

QI q q 'lJ 

fI'd1dJ bbl?l n 1?l1'1 n'Wtltl 1'1 il 1JtJ ~1AruVl1'1~r1 ~ (P>005) ~:::VI~l'1']j i.91 n1~Vl i.91'6'1tl'l~ H Roc kwool bb'6'1::: 
~ , 

1tJi'lbfld1:::~ bu'Wi~!?1u'6'1n , " 

91nn1~Vli.91'6'1tl'lU'6'1ntl'WbUtJ~n1JdJ11'Wi~i.91u'6'1n~1?l1'1n'W i'l 4 ']j1J!?11~bbri Rockwool, ~1~ 
'lJ 'l.J "I CI..J 

" , 
biltlVl'W1, 1tJl'l bfld1::;~ bb'6'1::: Bio action bU'W~:::tJ:::b'd'6'11 12 lUi.911~ 'V'l'lJ~1']j1;;1n1~Vl i.91'6'1 tl'lYIH, 

, , 

0 .18,1.97 ± 0. 16 ,1.72 ± 0.20 bb'6'1 ::: 0.93 ± 0 .08b,]'W~bdJl?I~ 1?I1JJ~11?1'lJ (1?I1d1'1 Vl9) biltl 
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f)'Jld-J b b[71n l~l'lfl\.l'eltJl'l~t!rJ~"wlru'Vn'l~n~ (P>005) J~VI~l'l'llr?ln1J'Vlr?l'i'l'el'l~H Bio action l b 'i'l~ 
~ q 

lw.f'l lAJ1~~ l1j'Wi~ r?lU'i'l n 
q '\J 

i~r?l u'i'ln 
q '\J 

l'J'i'll (iUr?ll~) 

0 4 S 12 

Rockwoo l 

"o "" ~ 
~1'i'l l'W'el Vl'Wl 

lrJi'l If)J1~~ 

0 

0 

0 

0.16 ± 0.05 

0.12 ± 0.04 

0.14 ± 0.01 

0.46 ± 0.04 

0.30 ± 0.03 

0.4 1 ± 0.06 

0.62 ± 00/1 

0.43 ± 002
b 

0.61 ±010
3 

Bio act ion 0 0. 14±0.03 0.42 ± 0.06 0.63 ± 0. 023 

F-test ns ns * 

ns m,ntltl" hJil ,) l~LLfiln[ih,,'El fh'l~:hrtJ~ l flb1)Vll'l ?i11 ~ (P>O 05) 

i~r?lu'i'ln l'J'i'll (iUC91 1~)q '\J 

0 4 S 12 

Rockwool 0 0.52 ± 006
a 1.40 ± 0. 21 a 2.05 ± 01S

3 

"o "" ~ 
~1'i'l b'W'elVl'W,)~ 0 

b
0.29 ± 0 .01 0. 64 ± 0 .05 

b 0.93 ± O.OSb 

lrJi'l bf)J1~~ 0 0.50 ± 0.09
3 1.0S ± 0.OS3 1.72 ± 0.20

3 

Bio ac tion 0 0.52 ± 006
3 1.22 ± 0.OS3 1.97 ± 0.1 6

a 

ns 'j,IW)tJD" hjiJml~LLfil n~l"'Elti l"il,rmhfl(]jvn 'l f1 C1~ (P>005) 

* ".nnCJn'l ilf'l(Yl~ Lll11n r;ll 'l n\.Itltll ,,).hrtl~ l ~C\!'11 1" ?i !'i~ (P<005) 
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91nn1d''Vl(9)'61'el'lth=1n'El'\,l6UtJ],'j~lhJ1lwr)],'j[9)u'61n~l?h1fl\,l i'l 4 'llU(9) 1~66ri Rockwool, ~1~ 
'lJ 'lJ "I OJ 

~ , 
6fim!i'\,n, bm1'16Ad1::;1-1 66'61::; Bio action 61J'Wd'::;tJ::;6'd'61112 'b1U(9)ll-1 ~U~l'll(9)n1d''Vl[9)'61'el'lYlH Bio, 

9.; I I 9-, I 

'b1'16A d1 ::;1-1, RockwooI66'61::;~ 1 ~ 6 fim1'W 1 1:(9) tJ il A 1 A'd 1d-J],'j'l ~ 'W Yl6 ~d-J~'W 6'U~ m V11 flU 3.34 ± 
'lJ 

, , 
.:::::. 0 Q/ ~ ~ 

0.42,2.79 ± 0.30,2.68 ± 0.3666'61::; 2.35 ± 0.37 6']'WI?Hd-JI?ld' 1?l1d-J'611(9)U (1?l1d1'1'Vl 10) 6d-J'el 

6mtJU 6YltJU A16'U~tJ'Vl1'1],'jD~ ~U~l A'd1d-J],'j'l ~'W~ 6~d-J~'W'lJ'el'l'el'W6UtJ],'j~Ud-J1 hJil A'd1d-J 661?l n i?l1'1 
'lJ 'lJ 

6'd'611 ('b1U[9)ll-1) 

0 4 8 12 

Rockwool 0 0.93 ± 0.19
3 

1.89 ± 0.29 2.68 ± 0.36 

0 0.52±0.11 
b 

1.46 ± 0.30 2.35 ± 0.37 

0 0.59 ± 0.04 
ab 

1.72±0.13 2.79 ± 0.30 

Bio action 0 0.68 ± 0.06
3b 

1.88 ± 0.24 3.34 ± 0.42 

* ns ns 

ns "vl :!-J1un-:l 'bJ ~ (P)'ll:J..Jttl'ln~h'l 'fl i.h~ iJ ,rtJ ~ lAblJ'Vl1,"\'l?l A (P>005) 

* "UJlllD -:I iJ A'l ll.JLll'lnfth--lri\..!'flti l -:1iJtJll~ l Aruvn " \'l CiM (P<005) 

'b1'16Ad1::;1-1 66'61::;~1~6d'm1'W11:(9)tJilA1A'd1d-J'\,1'W1bU~6~d-J~J'W6'U~mvh flU 0.38 ± 0.01, 0.38 ± 

0.02,0.37 ± 0.02 66'61::; 0.31 ± 002 ~'61~6d-J1?ld' 1?l1d-J~1(9)U (1?l1d1'1~ 11) 6~'el6mtJU6YltJUA16'U~tJ 

'Vl1'1],'jrl~ ~U~l -n(9)n1d''Vl[9)'61'el'l~,H Rockwool 66'61::; Bio action 61J'Wr)],'j[9)U'61n ilA'd1d-J66I?lni?l1'1 
, , 'lJ 

il A'd1d-J 661?ln i?ll'1'elth'lill!tJ~l Aru'Vl1'1],'jD~ (P>0.05) d'::;'\,1~1'1-n (9)n1d''Vl (9)'61'el'l~H btJ'b1'16Ad1::;1-1 61J'W 
v , 

r)],'j[9)U'61n 
, 'lJ 
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91nn1d'Vl(9l~'El'lU~n'Eli..lb1JtI~nthJ1h,l1'~(9Iu~n~l?h 'lfli..l vf'l 4 'llU(9I 1~bbri Rockwool, ~1~ 
<tI <tI "! OJ 

~ , 
bUm!ii..ll, 1tJ~'lbf1d1~~ bb~~ Bio action b1Ji..ld~tI~b'd~l 12 ~U(9l1~ ~U~1'll(9ln1d'Vl(9l~'El'lV1H1tJ 

9 

~'lb~d1~~ b1Ji..l1'~(9IU~n iJt:.J~~11~m,lb1JtI~nU:lJ1iJ91'W'di.,l1Ub~d-J;,fi.,l~J1n~~~ d'El'l~ 'l d-Jl~'El 'll~ 
q "J 'U q q 

n1d'Vl~~'El'l~H Bio acti on, ~l~bdm!ii..ll bb~~ Rockwool t~tliJ91i..l'di..l1lJ~b~d-J;,fi..lb'i),~tJb'Vhnu 
5.25 ± 1.03 , 5.08 ± 0.55,5.00 ± 0.79 bb~~ 4.75 ± 0.571U17i'El~i..l1?l1:lJ~1(9)U (1?l1d1'l~ 12) b~'El 

bWtlU b V1t1 U Alb 'il~tI'Vll'l ~D~ ~U ~1 91i..l'di..l1U~ b~:lJ ;,fi..l'lJ'El'l'Eli..lb1J tI ~ nU:lJl hjiJ f1 'dl:lJ bbl?l mil'l 
qj 

1'~~tl~n b'd~l (~U ~l~)q qj 

0 4 8 12 

Rockwool 0 0.05 ± 0.01 0.31 ± 0.03 0.38 ± 001 
ao 

~ 
o ." d 

~1~ bi..l'ElVli..ll 0 0.08 ± 0.00 0.25 ± 0.03 0.31 ± 0.02b 

1t1~'lbMl~~ 0 0.08 ± 0.0 1 0.25 ± 0.01 0.37 ± 002
3b 

Bio action 0 0.06 ± 0.00 0.24 ± 0.02 0.38 ± ooi' 

ns ns * 

ns 1~~ 1tJ~'l1l-lilflr:n:~.ml'1nL'h -.l 'flth -.li:hrtJ~1~b1! 'Vl 1\! -rl i.lA (P>005) 

• 'vI~1 t1n-.l iJ f'1 "l1l-Jlt lim Bh:lfi\..l'ilU 1 -.l l:hrtJ~1~b1!YI1'1-rl (\A (P< O.05) 

. ( 

1'~~tl~n 
q " 

0 4 8 12 

Rockwool 0 1.58 ± 0.28 3.50 ± 0.32 4.75 ± 0.57 
'/o ." d 

~1~ bi..!'ElVli..ll 0 2.00 ± 0.43 3.33 ± 0.53 5.00 ± 0.79 

1tJ~'lb~d1~~ 0 1.67 ± 0.36 3.50 ± 0.40 5.25 ± 1.03 

Bio action 0 2. 17 ± 0.42 3.58 ± 0.55 508 ± 0.55 

ns ns ns 
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"11nn1d'Vl~~'rl'lU~nm"lbUtl~mhJll'wi~~u~n~l?h'ln'W i'l 4 "llU~ l~bbri Rockwool , ~1~ 
'tJ 'tI q 'lI 

Y , 

b\J'rl 'VI 'WI , 1t105'lbf1dl::;,x bb~::; Bio action bU'Wd::;tI::;b'd~1 12 05U~I,x ~Urll"ll~n1d'Vl~~'El'lVlH1t1 
q 

05'l b f1d1::;,xbu'Wi~ i?1 U ~ n v'h1i:1'El'WbUti ~5JU:WliJ f1 'dl~lb~tI'd1 U:Wl n~ ~ i?1 d'El'l ~'l:Wl A'El Bio action, 
q 'l.J 'tJ q 

Rockwool bb~::;~I~bt1'El'VI'Wll~tliJf1'dI:Wb~m1U6'U~mvhnu 50.79 ± 3.69, 48.98 ± 1.87, 46.80 

± 208bb~::; 35.50 ± 4.71 SPAD 1?l1:W~Ic;1U (1?l1d1'l~ 13) b~'ElbmtlUbVltlU~lb'U~tI'Vll'l~n~ ~Urll 

"ll~n1d'Vl~~'El'l~H 1t105'lbf1d1::;,x bu'Wi~i?1u~n ~f1'dlm~m1u:Wlnnrll"ll~n1d'Vl~~'El'l~H Bio 
q q 9J q 

ac tion bb~::; Rockwool bu'Wi~i?1u~n (P>005) bb~::;~f1'dl:Wlll?lni?lI'l'Elth'l~1!tI~lf1ru'Vll'l~D~
q ~ ~ 

(P<0.05) d::;'VIrl l'l"lli?1n1d'Vl~~'rl'l~H ~1~bt1'El'VI'W1 bu'Wi~~u~n 
q q ~ 

Rockwool Bio action 

3 3 3f1'dl:Wl~m1u (SPAD) 46.80 ± 2.08 35. 50 ± 4.71 ° 50.79 ± 3. 69 48.98 ± 187

~1t1~'W€ l~bbri 'rl'WlUtl~Ulfl'Vl'EliUd'rl~~~ bb~:;;'rl'WbUtI~5JU:Wl li?1t1H Rockwool, ~ 1 ~ lt1'rl 'VI 'WI , 
q '" '" 

1t105'lbf1d1:;;,x bb~:;; Bio ac tion bu'Wi~~u~n bU'Wd:;;tI:;;l'd~1 12 05Ui?11,x 'V'lUrlln1dH Bio ac tion 
q '" 

~nU1Vl\nb'1l'W~b:Wl?ld ~f1'dl:W'V'ld'W~'l 70 bU'rlfl']'W!?l (Vl:W~roltl~lfH'1l~I, 2553) 9'liJeJ~~I'li:1~I:Wlnl 
'" q 

v , 

d:;;Ult1\!lbl~:;;bhtlb'Vlm n1 Vl\1~~ bb~:;;~11i:1~ld~::;~It1TI1I?lmv\ld~l:W l dblbb~ ~n d:;;"11t11U11'di~ i?1 
q q 
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http:3.6948.98
http:2.0835.50


c:. 
U'Vl'Vl 5 

~~UeJ'tml~1~~• 

I I I 'i.- I I 

tJ'elhlbUtl~lJ1fl'VI'el1U~'el~~~~ Ar;)1<J,Jn~1'11U, Ar;)ld-JtJ1r;)1u ll'i'l::: Ar;)ld-J~'1 ~'WVl l~d-J~'Wl'U~tld-JlnVl ~ C91 
'IJ 'IJ' 

lYl1nU 1,28 ± 0,1 1,2,43 ± °14 ll'i'l ::: 2,95 ± 0,33 l']'W ~ld-Jl9l~ 1911d-J~1~U Ar;)1d-JV!'Wl1u~ l~d-Ji'W 
I , I 9./ I 

l'U~mYl1nU 0,43 ± 0,04iJ'i'l~ld-Jl9l~, ~1 'Wr;)'W1uVll~d-J~'Wl'U~mYhnu 5,50 ± 0421ui7l'el~'W ll'i'l:::~ 

md-JlruA'i'ltl b~Vj'i'l~l'U~tI 57,33 ± 2,36 ~r;)'Wtl'WlUtJ~iJ'Wd-Jl ~U~liJAr;)1d-J n1 1'11u ll'i'l:::Ar;)ld-J~'1
'IJ 'IJ 

.' 
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n :nJi.h~~'1.201 o. Ornamenta l fish and aquatic plants Tha iland discovery 2009-2010. 

nJ~lh~~'1. nJ~'Vld(Nbm1171d'6b'i.'1~'i'jVlnnl.r, nJ'Ib'VlYf'1 
q 

Vl~19tI~by;mdl . 2553. n 1 J''Vl ~ M.1u 'i'j d,lir~ nlJ'~ ~SI bb 'i.'1 ~ W1J'Alt1S1'lJ 'el'lrJ 'i'j (;I1J'i.'1 n ~U tJ 
<u q <u <u 

~ ~ 

U'IU"l! b 'i.'11V1 ~1'i'j'Vlfi. 2548. U'i.'11'i'j'ltl'll~bb'i.'1~'V'IddruHh:n b'eln'i'jldUd~n'elunld'i'j'elUU'i.'11'i.'1'ltl'll~
q q 

" bb'i.'1~'V'IJ'dru1iJ{n Aru~b'VlA bUb'i.'1~n1d'6m1I71d 'i'jbl1UUb'VlAbUb'i.'1~'V'Id~9'el~bn~1 b~IAru-
q 

'Vl VII d'i.'11 (9) nJ~U'I , nJ''1b'Vl'V'l"1 
q 

~ i.I i.I I 2.1 i.I 

U'IU"l! b'i.'11V1~1'i'j'Vlfi. 2549. nldb'V'll~b~tI'Ibl1'elb~'el'V'lddru1iJ{l1bb'i.'1~d~uuU'i.'1n'V'lddru1iJ{n. b'eln'i'jld
q q 'lJ 

9/ " 

ud~n 'elunldtJ n 'elu d~ nln'V'll~b~tI'I'V'Iddru1iJ{n9-36. Aru~b'Vl AbUb'i.'1~ nlnm11?1d 

'i'jbl1UUb'Vl A bUb'i.'1~'V'Id~9'el~ bn~lb~ly;)ru'VlVlld'i.'11(9)nJ~U'I, nJ'I b'Vl'V'l"1 
q q 

If' 1-' 'V I i.I 

U'IU"l! b'i.'11V1~~'i'j'Vl~ bb'i.'1~dJ'i.'1~ nl ~l?IdiJ'elti. 254 8. nln'V'll~b~tI'Ibl1'elb~'el'V'lddru1iJul'el~bn'i.'1n~'1 
q q 

(Aglaonema simplex). n1dUd~"l!:W'Vll'11"l!In1d'lJ'el'l:WVll1'Vltl1~tlbm1I71d~I'i'jl?lf y;)f'l~
q 

43267-274. 'i'jl'lJ1Ud~~'1 ~Vll~'Vltl1~tlbml'l?Id~I'i'jI?lf. nNb'Vl'V'l"1 
q 

dJ'i.'1~nI ~ I7IdiJ'elti. 2550. nld'6'V'Il~b~"tI'I bti''el b~'el bb'i.'1 ~U99t1~rJ ~ 'i.'1 ~'el nln91bkj b~U bl?l'lJ'el'l'el b~"l!'elU 
bb'elmnl (Echinodorus africanus K. Ratag) ~t.J 'i.'1n 1ud~uunldt.J'i.'1n.yhW~ubbuu

'lJ 'lJ 

deep flow techn ique 1'Vltl1U'V'lUlfrJ'Vltl1~I'i'jl7lf~VllUru<Vl1?I 'i.'11'lJl1"l!1~'Vltll~I'i'j l7lf .. 
nI;t.Jd~:W'l Uru<Vl1?l1'Vl tl1~tI 'i'jbl1UUb'VlY;)bUb'i.'1~'V'Id~9'el~ bn~lb~ly;)ru'VlVlld'i.'11~nJ~U'I,

q 

~ I'll ~ rJ ~ 'i.'1 ~ 'el nl d b91 f1! b~ u bl?l'lJ 'el'l 'V'I nru1iJ S11u 'V'I1 tIb'lJ 11 m1J (Cryp tocoryne 

crispatula var. balansae). 1'Vltll1J'V'I U€1'Vltll ~1'i'j I?If:WVllUru <Vl 1?I 'i.'11 'lJl1"l! 1 

t.J~.y;j~'Vltl1 uru<VlI7I~'Vltl1~tI 'i'jbl1UUb'VlY;)bUb'i.'1~'V'Id~9'el:W bn~lb~IA ru'VlVlld'i.'11(9) nJ~U'I, 
~ q 
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