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ABSTRACT

This studies were investigated to enhance the seed germination of green edibles and
to establish year—round production of green edibles seedlings. Five kinds of seeds used
in this studies were Ligularia fischeri Turcz, Cirsium setidens, Peucedanum japonicum
Thunberg, Lactuca indica L., Traxacum platycarpum Dahlst. To enhance the seed germination,
ultrasonification and NaOCl treatment of green edibles seeds were conducted, but any
enhancement couldn't be found by these treatments. Pre—chilling of seeds which were
conventional seed treatment showed better seed germination than the others. Germination
of these seeds wasn't affected by the artificial light quality except Cirsium setidens
which showed more gemination in dark. Improvement of seedling quality could be found
generally in light quality composed of red and blue. Seedling temperatures and light
intensities of artificial light in green edibles seedlings of Lactuca indica, Ligularia fischen
and Cirsium setidens were as follows. In Lactca indica seedling, mean seedling weight
and establishment were respectively 1.1g and 81.0% in the seedling temperature 20T
and light intensity 1OOLHHOLH171871} In LZLigularia fischerr, mean seedling weight and
establishment were respectively 1.7g and 75.8% in the seedling temperature 20C and light
intensity 50umol'm *s . In Cirsium setidens, mean seedling weight and establishment
were respectively 2.1g and 67.3% in the seedling temperature 20C and light intensity

100pmol'm %-s™ "
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2}, vl gk 8 7% FobA| A ok ESH AbAje] Au|Frte wEl ALk 9
T ZF7keke 2014d%0)= AAkdo] 36971 ¥, AitEFo] 40,3382 (AH A, 2015),
TEH A9 307 FH T o], Fe], ke, mis, HE T oo 29912 ZAME I UT(E
YA FR, 2015). o]l wet A=A s AT FFAR] A5 SRl A&HHQ {5
T E Slste AT oS AvIska

AR Aol oM E =A] Huh Huhe SEE o8& oA AFEHI Jon, Hx
AAE o] &gk A Aufel gk Bl Eolx|a Utk HZ ICTE ]88 599 Ak
A3t B AL o] sFE weaa o] AEANE o] &3 Ao AFA el digh
AAA] o] st AAo|t) AbA AT A 7HF 71EHQ] FA & 5 e A
TAY] ol A B I AlE WdlA LED 3dS o83 SEWWY FHsiaz £
AFE AAEHA HAh e ddopdo g IR kAo wolsS wd dago] Arh
23 Age oyt o & 5Y FAY Lot A LS gustAY Dolss T A
71 wEe® RuE gloj(Lee et al., 1998; Bang, 2002), Wolgo] vra wholz]|7te] 71
AR Ao Wolgs TY £ US ZoR oA 3, 2= TAE 259 HIYAY. =
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F B30 dols S VAT F As AeE A FHS =9 FAC sk NaOCl
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(A& D S A 2 B2 TR/ A FA9 Lold wA= I

w3, ZEH TA9 Wobs FEE Ast 223 AP AASTHE 1), 259 272

= g 259 AgAztel wel dopAl Bl ol ztolg Hole Ao® UEukARE, Adnk
How EO‘W]Q} Wolgo] vrop 25uk Aert w3, 2= TolsS Eo]A Xk Ae=

Bt 253 A7 272 Tots H FH F4ES STMNTIANE &3t “Okiku 370 A
= 53%' AY a7 YA SFeths Barel 2o)(F&A, 2008), w38 = o)A
= 259 AYERT YBUA e Ao® AAXIY. =7 253 AgE $A4e dole
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g, MG, GG, HA4F 5o FA Folol] o8 Z ApolE HolA Ut

3E L 259 AL 53, 2= A Eopel A= IF
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g &% (E2-H2INZY SOPHI%)  HOFE(%) SopM%)  Zore(%)
25KHz—15% 10.0£2.8" 56.0%2.8 28.0£2.0 34.7%+1.1
25KHz—30% 5.0x1.4 60.0£2.8 25.3£3.0 32.7t4.6

Hm= 25KHz—40% 4.7+x4.1 53.3%£3.0 32.0£7.2 37.3+10.0
40KHz—15% 11.3£5.0 60.7%6.1 20.0£17.4 25.3%£22.0
40KHz—30% 6.712.3 55.3+4.1 18.0%15.6 20.7£18.1
40KHz—45% 15.3%5.0 56.0£4.0 16.0+4.0 23.3£8.3
25KHz—15% 16.7£3.0 68.0£3.4 32.7%6.1 44.0£11.1
25KHz—30% 13.3£8.3 64.0£7.2 24.0%£5.2 40.7£8.3

S 25KHz—40% 12.7+2.3 55.3£3.0 23.3%£12.8 36.0£10.5

B 40KHz—15% 12.0+7.2 57.3£12.8 30.7£12.2 40.0£6.9
40KHz—30% 14.0+0.0 69.0£9.9 22.0£3.4 35.3£9.2

40KHz—45% 10.7£3.0 62.0£7.2 21.3£6.4 36.0£5.2

25KHz—15% 14.0+2.8 55.0£1.4 22.7%£10.0 40.7+4.1

25KHz—30% 10.0+2.8 50.0£8.4 35.3£3.0 48.0£3.4

E Al 25KHz—40% 8.0£2.8 47.0%x4.2 26.0£2.0 45.3£3.0
D B 40KHz—15% 10.0%+11.3 46.0+14.1 23.3£8.0 36.0£10.5
40KHz—30% 12.7+9.0 57.3£8.3 23.3£7.0 43.3%£14.7

40KHz—45% 11.0£7.0 66.0£14.1 18.7%+5.0 32.0£11.1

25KHz—15% 10.7£3.0y 64.7£12.2 26.7%£6.4 38.0£11.1

25KHz—30% 6.0£5.6 44.0£8.4 16.0£2.0 19.3%3.0

3 25KHz—40% 12.0+0.0 59.0£15.5 23.3%£10.2 30.7£13.0
40KHz—15% 5.0+4.2 56.0£5.6 11.3%11.3 14.0+14.0

40KHz—30% 3.0£1.4 57.0x1.4 18.0+4.0 20.7t4.1

40KHz—45% 5.0+4.2 57.0t4.2 11.3%1.1 14.01+0.0

¥ Mean * SD(n=3)




NaOCl &% AHgd F3 TA= HolAl7l 6.3~9.7%, Hol-&o] 67.7~72.0%=Z Lol ¢

Holgo] e Aoz Yeigon, Fde] F/Hol mE ol & Holgo] zto|7b YERA
Foth A A=A @ 25y EXE WA 2O A ol 7d 19.3%, S48 AL
Aol Al wolgo] 43.3% =2 FUY T/l wel Wopa] B wols-o] ztol7t yERETh 1Y
U 223 A} rA R SALEAYAME F5, 2= FA9] Dopgo] FFEA &
=5 ¢ F AU

# 2. SA2FAZ (NaOCl 5008 3|4 H)7h w5, 2= FAke] Toto] vX= &

MNA| B2 e 2HOtA| dotg 2otARL YL
(%) (%) ()
A (3P 9.743.2" 67.7+4.2
2 9.0£2.7 72.049.3
=3 L 14
E =4 7.0£2.1 70.046.8
b 3 6.343.4 70.348.2
A (HF5) 19.3+4.1 27.3£3.06
2 A 18.048.0 42.0£16.0
E =0 16.0£2.0 43.3+3.0
b 2 7.3+1.1 17.342.3

¥ Mean = SD(n=3).

S8 AN AL QAW FA 5 539 FA49 WolgS E 39 UehhAnh 34, 2=
T

d $Akel B 2y A2y NaOCl Hgjol] wiste] obge] 493 wokds & + ot
oldg e 7 Aol AL FHHYA )] Lopgo] EopthE wsa} SRS
(A, 1991 ; A et al., 1996). #3 TA= & A LotAlZl 50.8%% =koH, Wols
L WA = g HgoA] 82% oo E FA wE Holso o] .,_,_,] ZFo] S Ho|
A #e AR YEgth 2] B9 oF 23N Tobgo] 44.3%2 tE ¥ ) H
St S S ol A F(1996)9) ZEd FA Wok ALARIHo] DHE W
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u, drobA| o} kAR F 2 2 W 2 BFoA foFA Aole °i“ Ao E e
o Fusurle FA G F 2UA ] R FAL WolE o] WolA| e} ol o] UX]
sttt Wols-2 wiAIFAA 95.3%F 7HE Sekal, AAFeA 98.3%2 M =% o
z1 9 W 20 EFAA ol fod Atole fle AR YERETh UEH e dolAl
of Wolg o] zpol7p AR grol X7l WFEL FAL WolxHe ZAoF Uegon, 8Yzt
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g FApo AT 3 Fo VA= AeE YEgow, 2EHE A9
=35 T 4T AR doldl dojxe= FE Ho AL F& AU o & S vA= A
2 vehstt
E 3 AAY 2 B FHRIVE AR FA] dote] wX= 3
I o gHOFA ghote BhotA @ Q4
M3l B 5% ! ar T B 2
WA (HF5) 37.3 b’ 83.3 a 13
A 43.8 ab 82.5 a 13
z 3 E =) 36.5 b 82.0 a 13
D R 375 b 84.3 a 13
¢t 50.8 a 88.5 a 13
WA (PP5 ) 32.0 be 55.8 be 13
= 41.5 a 68.0 a 13
R 1%: =) 36.8 ab 65.8 ab 13
D R 26.0 ¢ 53.0 cd 13
bl 31.0 be 44.3 d 13
WA (HF5) 415 a 70.3 a 9
. Z A0 46.3 a 75.3 a 9 A8 g2
ANBYE . =20 43.3 a 70.3 a 9 (}C‘ﬂ ;%)
D R 41.3 a 71.0 a 9
oF 495 a 715 a 9
A (EF5) 95.3 a 95.3 a 2
ZS P 98.3 a 98.3 a 2
5w 7] 1%: =) 95.0 a 95.0 a 2
D A 95.5 a 95.5 a 2
oF 98.0 a 98.0 a 2
A (HF5) 66.0 a 66.8 a 8
24 64.0 a 66.8 a 8
WS E =) 60.8 a 61.8 a 8
D A 68.3 a 68.5 a 8
& 63.3 a 65.3 a 8

* Mean separation within columns by Duncan's multiple range test at 2 = 0.05

(AE 2) 32 & PP HLo] BAaZd HXe 9%

FAT HHFe vlgo] Fuswrd B AFd mAe 9T A e 49
O QRS A SRS 2i1A s 12X el A2t 94.3, 94.9%=2 GE FE Hlg}
oAl wkom, 242 A TS L1AYAAN 229emzE 7HE 23, dFe &




LEDOIA 4.6W2 7} Bttt 9 5352 walsgolq 2.7, £ LEDoA 2.9, HAAHEF
(LDelA 2.6, BHEF(2:1)0M 2.7g02 oJete] BAd] Hlate] sl e Aoz y

1=

Byt dEE&Y £ HES 18T o Susumr]e SEAAs AFEFHES 2112 A
g3l= Aol & FHoE AAZG
4.8 TR Z BHS0] 7ol BEAad X JEF
o xa Uz EL A% o= %4 2% 25
c°r (%) (cm) (cm) (cm) (oh/Z) (cm) (9/F)
WA (ER5)  91.7 ab® 223 ab 9.740.5"  3.1%0.1 34 ¢ 10.0£0.7 2.7 a
24 89.3ab  18.3d 8.3+0.3  2.940.1 3.8 be 10.440.7 1.8 ¢
=4 79.0 b 125 e 6.1+1.5  2.9+0.3 3.6 ¢ 11.141.0 1.1d
ER 93.0ab  20.3 bed  9.6+1.1  2.840.0 4.2 ab 12.1+1.1 2.2 be
EYLED 79.10b 22.6 ab  11.1£0.6  3.0%0.2 4.6 a 9.940.8 2.9 a
A:2(1:1) 911 ab 229 a 10.940.7  3.1+0.3 4.0 abc  12.4+1.1 2.6 a
A:3(2:1) 943 a 21.9 abc  10.5+0.9  3.1+0.2 3.8 be 9.8+0.5 2.7 a
A:3(1:2) 949 a 19.8 ¢cd  10.3+£0.6  2.9+0.1 4.3 ab 9.2+0.9 2.5 ab

*Mean * SD(n=3).

"Mean separation within columns by Duncan's multiple range test at 2 = 0.05

BRI HAgge] HlEo] A B A vA= JFES A AFe £ 59 2oh YR
& WG T e FEAA FoF AolE HolA Itk 27 EF LEDS AHH =%
HI&(1:1) Aol Z7; 15.7, 15.0cmE o] 9] FAore] =4 Bt {FoatA E=dth F
T BFES £ LEDAA 2.9go2 7HF =4tk dRe, 2%, F9 B35S nshd 23
FHolAE &9 LED A7t M4 $5 A02 AAZIH
3E 5. % TR/ E BHlEo] FFY BEaA vAe 9

e Ymg =% =5 A= Ha 2% 23

o (%) (cm) (cm) (cm) (oh/=) (cm) (9/F)
WA (FFS) 709 a’ 119 b 3.240.0°  6.3%0.2  2.6+£0.3  9.4%1.8 1.9b
Z A 53.7 a 12.3 b 3.140.5  6.5+0.5  2.6+0.3  9.0+0.4 1.8 b
=4 63.7 a 9.7 ¢ 2.940.0  55+0.5  1.9+0.1  8.8+0.7 1.1c
2 62.1 a 12.7 b 3.6£0.3  6.8+0.6  2.3%0.1  10.1+0.6 1.9b

&3 LED 57.6 a 15.7 a 4005  8.0+1.9  28+0.3  9.2+17 2.9 a

2:74(1:1) 66.3 a 15.0 a 3.940.4 77406  2.6+0.1  7.940.9 2.2 b

2:3(2:1) 66.9 a 12.8 b 3.440.3  6.840.9 24403  7.940.1 1.8 b

2:74(1:2) 63.0 a 137 ab  35+0.2 69403 24401 = 9.3+1.2 1.9b

¥ Mean = SD(n=3).

* Mean separation within columns by Duncan's multiple range test at 2 = 0.05
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A HYge] vgo] TEde] B LQo) MAE P 2A Ave E 63 2ok 4
Bge AP 5 RE FANA £ dolr} gilor], 2Fe WP, £ LED, 43 &
FLDeIA Agom, FF BES ARl 4.0, EF LEDIA 41go% o2 Ant)
BAg Aoz Ueuth 9REN F3 BFS 2P W 2] SEANE WARy &

[ UZE ES) 3 HE g =5 23
c°r (%) (cm) (cm) (cm) (oH/%) (cm) (9/%F)
WA (PP5)  65.8 @ 19.3 a 7.1+0.5" 54404 3.2+40.3  10.840.8 4.0 a
Z A 76.5 a 14.0 ¢ 55409  4.240.3  2.840.1  9.9+1.4 2.0 d
= 63.7 a 10.0 d 4.840.0  3.5+0.1  2.3+0.2  9.7+1.2 1.3 d
A 66.9 a 17.2 b 6.9+40.3  5.2+0.5  3.240.2  11.3+0.4 3.0 ¢
&3 LED 76.0 a 20.1 a 75405  5.2+0.2  3.740.4  10.8+1.3 4.1 a
2:4(1:1) 64.4 a 20.0 a 71405 52402  3.6+£0.6 12.9+1.6 3.8 ab

:7g4(2:1) 74.5 a 17.1 b 6.7+0.4 4.910.4 3.2420.4  10.7+0.5 3.0 ¢
2:74(1:2) 71.5 a 17.3 b 6.7+0.7 5.0+0.4 3.6+0.5 12.14+0.3 3.3 bc

¥ Mean = SD(n=3).
* Mean separation within columns by Duncan's multiple range test at 2 = 0.05

& 2R A3e % 79 2
Asgo| A Zgko
ED oA 1.2g2
‘/}%94 FHRAM= £

h-lH‘

N gmg EZ ] gz g4 2% 23
e (%) (cm) (cm) (cm) (oH/Z) (cm) (9/%F)
WA (PP5) 694 ab 11.6 a 2.740.1 4.3%0.3 2.740.1  12.242.0 0.8 be
223 66.5 ab 11.3 a 2.5+0.1 37402  22+0.1  10.5%2.2 0.6 ¢
=4 60.1 ab 8.3 ¢ 1.840.1  2.740.1  2.0+0.0  7.3*1.8 0.3 d
A 57.0 ab 9.7 b 24402  3.9+04  25+0.6 10.1+1.1 0.7 be

A
=3 LED 62.1 ab 12.4 a 2.9£0.0 4.9£0.1 2.9+£0.3  10.6%1.1 1.2 a
A:4(1:1) 55.7 b 12.3 a 2.8%£0.3 4.4+0.3 5.414.8 10.6+1.0 1.0 ab
A4 (2:1) 76.0 ab 11.7 a 2.610.1 4.3%+0.1 2.8%£0.2 11.7£0.9 1.0 ab
2:2(1:2) 77.1 a 116 a 2.7£0.1 4.210.4 2.7+0.3 11.8%1.1 1.0 ab
¥ Mean = SD(n=3).

” Mean separation within columns by Duncan's multiple range test at 2 = 0.05




BAY AHge] vlgo] WEH B 5:2%101 A= FFs 2AS A= % 87 2o ¢
2ge A3 3 (2:1)AA 94.3%, A (1:2)o4 94.9%= 7 =kow, 242 &
¢ LED oA 71 Atk F7F BFS LEDIA 2.9g, A4 &3H(1:1)9 1 5go &
frolstAl FANY. 4RSS 23 2 F9 S 18T o 9EY SHEAAAE 4 £F

(LDE Ashs Ao £& ALE AAIH.

Uv
ok

3 z= =g £ 2% =R g o8 23
(%) (cm) (cm) (cm) (OH/) (cm) (9/F)

WAl (E35) 917 ab 13.7 b 8.940.9" 3.5%0.3 5.940.2 13.3+2.3 1.9b
Z A 89.3 ab 94 e 6.0£0.6 2.610.4 5.4%0.5 12.4+2.0 0.9d
= 79.0 b 43 f 2.6%0.2 1.4+0.1 3.8%£0.5 6.3+1.2 0.1 e
A 93.0ab 109 d 6.940.6  2.94+0.3  6.440.1 157+16 13 ¢

&3} LED 79.1 b 15.0 a 9.4%0.2 4.0%0.0 6.6x0.6 12.4+1.8 2.9 a
2:%4(1:1) 91.1 ab 13.7 b 9.1£0.2 3.7%0.2 6.5%0.8 12.0+0.8 2.5 a
A4 (2:1) 94.3 a 12.2 ¢ 7.9£0.4 3.5%0.1 6.2£0.4  13.3%£0.9 1.8 be
2:74(1:2) 94.9 a 11.8 cd 8.0%+0.7 3.6£0.4 5.6+0.5 11.3£1.2 1.7 be
¥ Mean = SD(n=3).

* Mean separation within columns by Duncan's multiple range test at 2 = 0.05
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et on (g 5, 2010), SH2%E 20, 25T 150umolm 257t Bk e s

A S Btk ole Algel AHgE LEDY] #Fo] ¥F3lo], Ash= 3
BH =9 A5 FAH} FIete] AAFozH A go] LAY o
2 AARG 24L §FHA 2571 20TAA 7 #em 15T, 25T o2 gt
o] Z7rgel wep 2e] Folx 71E] LED YL o] SRR kol B

oAd 4 o], LED §HY AujA] ool ek FFo A7} o] Fojxok
AZtE JESS SHLE 20T, % 100umol-m s oA 81.0%& 713 —;5
3 HEe 2 C %% 100pmol'm s 'olA 1.5g02 7}¢ FASITH
BE 9 o AuRe] 94 55 udP W HFo] 1.5g02 FHAR JR Ol 69.6%=
< 207, 150pmol'm s AE BoE HFo] 11go® UAu grgo] 81.0%E He
C, 100pmol'm™*'s™" 2|7} HAE Aoz AL
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£ 9. &5 9 FFo] guEmr|e BAAd nXE g3
2 g UDE EPSy =Py g% g =& EES
(C) (umol-m?-s") (%)  (cm) (cm) (cm) (/=) (cm) (9/%F)
50 69.6 abc® 7.6 g 4.2404" 25+0.2 2.8%0.1 7.0£2.2 0.4 de
15 50 MAMLED) 70.2 abc 9.1 fg 4.6+£0.1 2.9+0.1 2.5+0.0 7.720.5 0.4 de
100 64.6 bcd 8.2 g 4.9+0.8 2.6%x0.1 3.1£0.3 8.3%x0.9 0.6 cde
150 70.2 abc 7.7 g 4.5+0.2 2.5+0.0 3.3£0.1 8.9+0.8 0.6 cde
50 75.6 ab 14.0 a 7.5%£0.8 3.2+£0.8 4.2+0.2 8.6x1.5 1.0 abc
20 50(MATED)  73.2 abc 13.4 ab 6.5+x0.6 2.6%£0.1 3.2+0.2 6.4%£0.2 0.8 cde
100 81.0 a 12.5 be 6.9%£0.7 2.6%x0.1 4.4#+0.3 9.1£0.6 1.1 abc
150 69.6 abc 10.2 ef 6.7£0.7 25+0.1 5.0+0.0 8.6*x1.0 15 a
50 54.9d 11.5 cde 6.2+0.5 2.6x0.1 3.6%x0.8 8.3%x1.9 0.9 bed
95 50(MATED)  74.6 abc 10.2 ef 4.3+0.1 2.4%+0.1 2.6x£0.3 5506 04 e
100 63.3 cd 11.9 bed 7.5£0.7 3.0£0.1 4.3£0.4 11.8%0.7 1.4 a
150 72.8 abc 10.5 def 6.1+£1.3 2.6%£0.3 3905 9.3£0.2 1.1 ab
¥ Mean = SD(n=3).
* Mean separation within columns by Duncan's multiple range test at 2 = 0.05
SH 2% % LED9 #ao] #H9 B A4 vA= TS FA A= 1 109 2
o SH2E mE JEE 2 9 F HFY HIle SH2E 20TeA 15 25T Bt
dugo] ¥i, 2Fo] BUOH, £ BFS AL & Fik] FH SRS A A
LEE 200Y¢S € & 3%eH, §HL2E 25CHTUE 15T 243 F9 H3o Zu
FAS] FHY A{AL0] 18~22Tehs 71€9 Bug IXste AAE HAHHDZE 5,
2014). 23 $EE 93 AA FFS YR LA B SELE 20, 100umol-m st FF
oM 81.1%E %1, FF HFoJAH W §HLE 20T 50umolm *s ' FFolA 1.7go2
e}, AAA ZHAE 20, 100pmol'm *s™' o] AXE SA4 ZWXE 20, 50n
mol'm *-s™' FFo] HAHF Ao7 AARG. 2H AL FHAME A& FnEwrste
9o 3o FYINE BAGE AFE HolA ol BAE S AR AMA A2 9
Folof dg= 719 B} dXAFte A3E RAH(A 5, 2014)
£ 10. €5 2 FFo] FH | RaF FAE 4T
2 3 URE Sy g g% g =& 23
(C) (umol-m?-s") (%)  (cm) (cm) (cm) (o4/%) (cm) (9/F)
50 76.6 ab® 7.9 ¢ 3.3+0.6" 3.6%£0.2 1.1+0.1 6.0£1.0 0.7 de
15 S50(MMMLED) 71.7 abc 8.1 ¢ 1.8%0.2 2.7£0.0 1.1£0.1 5.0£0.6 05 f
100 75.9 ab 9.0 bc 2.6+x0.2 4.2+0.3 1.1£0.1 6.6x1.0 0.9 cd
150 76.5 ab 9.2 bc 2.7%x0.2 4.4%0.3 1.1+x0.1 6.7£0.9 0.9 cd
50 75.8 ab 10.9 a 3.3%0.1 6.1+x0.2 1.4#+0.1 7.1x0.6 1.7 a
20 S50(BALED)  76.8 ab 9.1 bc 2.6x0.1 4.3%x0.1 1.24#0.1 5.5%0.3 0.7 def
100 81.1 a 11.1 a 3.2+0.2 5.6+0.3 1.4#+0.1 82+0.9 1.3b
150 71.8 abc 10.3 ab 3.0£0.2 5.5+£0.3 1.3x0.2 65+06 1.0 c
50 65.0 bcd 6.3 d 2.0£0.1 3.3x0.4 1.2+£0.1 5.4%£0.3 0.5 ef
95 50(MALED) 70.1 abc 6.3 d 1.940.3 3.240.5 1.140.1 9.4487 04 f
100 534 d 6.0 d 1.7+£0.2 2.6%+0.2 1.0£0.0 4.6%£0.4 04 f
150 57.2 cd 7.8 ¢ 2.3%0.2 3.9%x0.3 1.4+0.1 7.9%x0.4 0.9 cd
¥ Mean = SD(n=3).
* Mean separation within columns by Duncan's multiple range test at 2 = 0.05
7. axpezs @




15, 25C R}t 31 749 2= §H
Hu= 25CoA 233 9 EFo] 41
B9} Ao Yx]sf =
Bado vXe g2 3 o

45 Je 292 By dree Faglo]l frelgt ato]lE Kol
ottt 2o SEE 9 A BT SEHLE 20C, FF 50umol'm *s! 2 25T, 100
umol'm s~ HEeAN FF HFo] 2.1goz yehy, AAZHQ SFHANE §ELE 20T,
F% 50umol-m *s™t vt HEE Aoz ARG w3, A& Fusuw ) FLEHA
25C 100, 150pmol'm *s™!

=
© FH2E9 ol

¥ 11. &5 9 Feko] =g o BAdd vXe o9
ec Zy Y=g 2% ¥y 92 ¥+  2¥ 85
(C) (gmol-m?-s7) (%) (cm) (cm) (cm) (0H/%) (cm) (9/%)
50 56.3 a° 9.3 cd 54%0.1° 3.6£0.3 1.4+0.1 6.1£1.0 0.94d
5 50(ALED)  61.3a 98 cd 56407 3.2405 1.5+0.1 5.6+0.6 0.84d
100 67.3a 85d  4.940.7 3.1+05 1.9+04 6.9+1.7 0.9d
150 655a 9.4 cd 5.640.8 3.7£0.3 1.640.2 8.0+09 1.1d
50 57.7a 10.6 bc  5.940.3 4.3+0.3 3.040.3 9.6£0.3 2.1 a
20 50(MALED)  555a 126 a 6.4+0.5 4.3+0.3 1.940.2 6.4+04 1.2 cd
100 63.9a 11.7 ab 5.840.1 4.4+05 2.4+0.2 8.240.7 1.7 abc
150 56.8a 132a  6.840.6 4.6+£0.2 2.3+0.2 7.7£1.3 1.7 abc
50 651a 95cd 52405 4.3+0.3 2.6+0.2 9.140.9 1.3 bed
. 50(MMLED)  61.1a 10.0 bed 5.240.3 7.2454 1.940.2 7.741.8 0.8d
100 67.3a 10.6 bc 55404 4.240.2 2.940.5 9.3+0.7 2.1 a
150 68.9a 9.6 cd 5.3%04 41402 2.5+0.0 87+0.6 1.8 ab

¥ Mean = SD(n=3).

* Mean separation within columns by Duncan's multiple range test at 2 = 0.05
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1} NaOCl FAAFA M= —S—%{ 2= FA] Wolgo] FE R et
o 58 A A2 xS 5 5F9 Fxteo] wolge xSy Ayy NaOCl A

olAa, TEd FAOIAY Wole] Fo] JFL
A AGG FH 5 45 WA Lojo] goME B

HT AL &6 Ael7t § 2 9% nAE Qoz vehg

(A4 2) #A L HPF Hgo] Badd AAE 9%

b FaEw 7] SEHAY YRSES FHAAH E£FdvS 211189 1238 Az 94.3,
= 5

94.9%= t2 FHd vliste {F3HA Ehon, T HFe WAZA 2.7, EF
LEDOIA 2.9, HABEF (1:1)ollA 2.6, HHFEF(2:1)elA 2.7g0. 2 oEle] FHof H]
gt frojatAl =2 o= eyt JEEY 9 BFS 1T of s
SHME JAEIHES 2112 AHYsle Aol & ASE oAAAG

. #3 SEA QEREL W3 T RE FHAA Fo5 AolE HolA &yt 2G4
=3 LEDS AA &3wS(1:1) HgelA Z2zh 157, 15.0cmE o] 219 FAo A<
2% B fo3A =4tk F9 535S EF LEDAIA 2.9¢g o2 7P =9tk =
&, 2%, 79 BHes e FFHY SRAAME £ LED A7t 7PE 5 3o
2 oAz

o 2EHY SEA 4EES WG 5 BE A FY93 ztolrt gldlen, 2
WAt &3 LED, A% EF(1:D)AA Zon, 9 BT WAZBoA 4.0, TF
LEDo|A 4.1g 02 0 & FAEY FAL 2= gt Y27 79 Hes 1
HE v 2= SHoNE WAFH &3 LED 2 Agste 3o £& 302 oA
=

2 A7IEUE SEA JESS AAY TF(1:2)dAN 77.1%2 P =%, 2Fe HA
B g Agtoy a9l A= FoeHA £ AR YERTt FT

Fg T3 LED oA 1.2g02 7P FAUTH CQE’—%J/} =24 9 9 B35S 17
° At

v
o= &3 LED & g st= &401 & Fo=z o
A3 E3(2:1)14 94.3%, AH EFH(1:2

=& &3 LEDIA 2.9g,

o

F =skor], 242 £ LED <4 7 2o é% k]

A EFMDOIM 2.5¢02 FosiA FANY. dE&H 24 2 9 ESS 1Y

& w NEY FRAME Y EFLDE Hshes 3lo] F& Ao AR
(NE 3) §8 L= % FFo] A T8I B2 vAE ¥
7b Gasm ] SH5A] % 20ColN Y& BFo] FH2E 15, 25T Hup w1

A9, sl & —% AT HAHLEE 20T9S & F AU B

T5 FAAA

A& HFo) Wile Fo] Fr1E 5
27l 20CoA 7F8 Zow 15T, 25T 408
FZF 100pmol-m %5 oA 81.0%% 7F4 =gton, 9 HEL §He% 20T
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100pmol'm s ‘el A 1.5g02 744 FAf dug, 79 BF 5L 22T 0 B
Zo] 1.5g02 EHAT YELo] 69.6%= F 20C, 150umol'm >s™! X Hoe
o] 1.1g o2 FAv IR go| 81.0%= %< 20T, 100umol'm *s™' A7} A
1o 8 o Az
SHLE 20TolA 15, 25T R dELo] =, 2Fo] Aoy, 5
FEHE 93 LT = 2008 <€ & Utk 5
14 E¥ $EL2% 20, 100pmol'm ° ‘
SELE 20T 50pmol'm *s™h A 1.7go= JeR}, AA)
20, 100pmol'm *s™' #Feo] AAR |4 ZWHXE 20, 50
o] AT Ao=Z AR}
20CoA YRS HFo] SHLE 15, 25C Bt} H1 &
ARLEE 2009 S & & Aok F3F] sy 2=d 9
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