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ABSTRACT

Micropropagation of Nymphaea spp. cv. Joey Tomocik was studied. Rhizome tips of
Nymphaea spp. were surface sterilized in different methods of sterilization.The first method :
rhizome tips were agitated in 70% ethanol for 1 minute and agitated in 0.1% mercuric chloride
solution for 10 minutes , and then shaken in 5% calcium hypochlorite solution for 20 minutes,
and shaken in 1% calcium hypochlorite solution for 10 minutes, and washed in sterile distilled
water 3 times. The second method : rhizome tips were agitated in 70% ethanol for 1 minute and
agitated in 0.1% mercuric chloride solution for 10 minutes , and then shaken in 5% calcium
hypochlorite solution for 30 minutes , and shaken in 1% calcium hypochlorite solution for 10
minutes, and washed in sterile distilled water 3 times. The third method : rhizome tips were
agitated in 70% ethanol for 1 minute and agitated in 0.1% mercuric chloride solution for 10
minutes , and then shaken in 5% calcium hypochlorite solution for 20 minutes , and shaken in 1%
calcium hypochlorite solution for 10 minutes, and agitated in 0.1% mercuric chloride solution for
10 minutes, and washed in sterile distilled water 3 times. The forth method : rhizome tips were
agitated in 70% ethanol for 1 minute and agitated in 0.1% mercuric chloride solution for 10
minutes , and then shaken in 5% calcium hypochlorite solution for 30 minutes , and shaken in 1%
calcium hypochlorite solution for 10 minutes, and agitated in 0.1% mercuric chloride solution for
10 minutes, and washed in sterile distilled water 3 times. The fifth method : rhizome tips were
agitated in 70% ethanol for 1 minute and agitated twice in 0.1% mercuric chloride solution for 5
minutes each, and then shaken twice in 5% calcium hypochlorite solution for 10 minutes each,
and shaken twice in 1% calcium hypochlorite solution for 5 minutes each, and washed in sterile

distilled water 3 times. And the last method : rhizome tips were agitated in 70% ethanol for 1

I



minute and agitated twice in 0.1% mercuric chloride solution for 5 minutes each, and then shaken
twice in 5% calcium hypochlorite solution for 15 minutes each, and shaken twice in 1% calcium
hypochlorite solution for 5 minutes each, and washed in sterile distilled water 3 times. The best
method of explant sterilization was achieved by agitating in 70% ethanol for 1 minute and
agitated twice in 0.1% mercuric chloride solution for 5 minutes each, and then shaken twice in
5% calcium hypochlorite solution for 15 minutes each, and shaken twice in 1% calcium
hypochlorite solution for 5 minutes each, and washed in sterile distilled water 3 times. This
method gave the lowest percentage of contamination which was 11.1%. The cleaned explants
were cultured on media supplemented with 2 different types of plant growth regulators. The first
experiment : media supplemented with a combination of 0, 2, 4 and 6 pM NAA and 0, 5, 7.5, 10
and 12.5 pM BA. The second experiment : media supplemented with a combination of 0, 3 and 6
uM IAA and 0, 5, 10, 15 and 20 pM 2iP. The third experiment : media supplemented with a
combination of 6 pM NAA and 7.5 pM BA and 0, 5, 10, 20, 30 and 40 uM 2iP. After 16 weeks
of incubation, the average maximum number of shoots (3.8 shoots per explant) and the average
maximum number of leaves (95.8 leaves per explant) were achieved on medium with 6 pM NAA,
7.5 uM BA and 40 uM 2iP. The average largest leaf width (3.32 cm.) was achieved on medium
with 10 pM 2iP. The average largest leaf length (3.41 cm.) and the average longest petiole (23.04
cm.j were achieved on medium with 6 pM TAA and 20 pM 2iP. And the average maximum
number of roots (11.3 roots per explant) were achieved on medium with 6 uM [AA and 10 uM

2ip.
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M3 4.2 trasiivausoanoFuadITIMIZEU TUDMISIMAIATMS NIAY NAA 390y

BA Tuszauanududunieg

anududu . - (+SE)*
(TuTns Tuand) oIy(Aa)
4 8 12 16
NAA 0 1.00+0.00 1.02+0.04 1.04+0.09 1.13£0.09
2 1.00£0.00 1.02+0.04 1.06+0.09 1.06+0.05
4 1.00+0.00 1.00+0.00 1.04+0.06 1.04+0.06
6 1.00+0.00 1.04+0.06 1.04+0.15 1.04+0.18
F - test ns ns ns ns
Regression LnsQnsCns LnsQnsCns LnsQnsCns LnsQnsCns
BA 0 1.00+0.00 1.00+0.00 1.00£0.00b 1.00:0.00b
5 1.00+0.00 1.05+0.05 1.19+0.10a 1.19+0.10a
15 1.00+0.00 1.0540.06 1.13+0.10a 1.16+0.16a
10 1.00£0.00 1.00+0.00 1.00+0.00b 1.00£0.00b
1.25 1.00+0.00 1.00£0.00 1.00£0.00b 1.00+0.00b
F - test ns ns - che
Regression LnsQnsCns LnsQnsCns LnsQnsCns LnsQnsCns
NAA 0 BA 0 1.00£0.00 1.0040.00 1.0040.00 1.000.00
5 1.00+0.00 1.11+0.06 1224025 1.2240.25
75 1.00+0.00 1.00+0.00 1.000.00 1.00+0.00
10 1.00£0.00 1.00+0.00 1.00£0.00 1.00£0.00
12.5 1.00+0.00 1.00+0.00 1.00£0.00 1.00+0.00
NAA 2 BA 0 1.00£0.00 1.00+0.00 1.000.00 1.00=0.00
5i 1.00+0.00 1.00£0.00 1.11£0.19 1.11£0.19
1.5 1.000.00 1.11£0.06 1.22+0.25 1.2240.25
10 1.00+0.00 1.000.00 1.00:0.00 1.00£0.00
12.5 1.00+0.00 1.00£0.00 1.00+0.00 1.00+0.00
NAA 4 BA 0 1.00£0.00 1.0040.00 1.00+0.00 1.00+0.00
5 1.00+0.00 1.11£0.06 1.1140.19 1.11+0.19
%] 1.00+0.00 1.004+0.00 1.11£0.19 1.1120.19
10 1.00£0.00 i 1.00£0.00 1.00+0.00 1.00£0.00
12.5 1.00+0.00 1.00£0.00 1.00£0.00 1.00+0.00
NAA 6 BA 0 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00
5 1.00+0.00 1.11+0.06 1.33+0.28 1.33+0.30
T5 1.00£0.00 1.11£0,06 1.22+0.25 1.33+0.30
10 1.00+0.00 1.00+0.00 1.00£0.00 1.00=0.00
12.5 1.000.00 1.00£0.00 1.00£0.00 1.00+0.00
F - test ns ns ns ns
Regression Lns Lns Lns Lns
CV(%) 0 833 9.78 11.24
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L Annaonidnusmiuaniulunod Inoenmaduenaihioddynaada dienli ouivn 1as3s Duncan’s New Multiple Range
=t o 4 3

Test N3zAUATIITOIY 95 %

ns Tifinnuandaiumaada sshnnmumananetainivd 1Ayt

L = linear Q = Quadratic C = Cubic



[ 14 ] v [
M43 uaassnnuludesudiuiimizitesluomsmaIgasMs Ay NAA 30y

BA Tuszauanududumeg

At fnmludosudau (2SE)*
(luTasTuand) oA
4 8 12 16
NAA 0 4.20+0.08b 6.55+0.38b 7.82+0.43c 8.90+0.57¢
2 4.86+0.14a 8.99+0.57a 10.77+0.46b 12.12+0.78b
4 5.33x0.19a 9.22+0.56a 10.33+0.86b 11.39+0.76b
6 5.37+0.13a 9.44+0.50a 12.06+0.68a 15.13£0.45a
F - test - o " "
Regression LnsQnsCns LnsQnsCns LnsQnsCns LnsQnsCns
BA 0 3.77+0.12b 6.16+0.32b 7.61£0.51b 8.9440.92b
5 5.41£0.26a 9.27£0.44a 11.3840.66a 13.44+0.58a
15 5.13+0.23a 9.8040.66a 11.664£1.06a 13.47£1.10a
10 5.41+£0.22a 8.86+0.67a 10.25+0.58a 11.7440.92a
1.25 4.9740.25a 8.5240.17a 10.33+0.44a 12.2440.88a
F —ifst . . " .
Regression LnsQnsCns LnsQnsCns LnsQnsCns LnsQnsCns
NAA 0 BA 0 3.66+0.11 4.88+0.06 6.22+0.32 6.66+0.29
5 4.3340.22 7.33+0.55 8.77+0.44 11.44+0.83
75 4.44+0.12 6.88+0.27 7.00£0.50 9.33£0.46
10 4.55+0.27 5.88+0.50 7.66+0.55 8.32+0.38
12.5 4.00£0.19 7.7740.23 9.44+0.44 10.7740.42
NAA 2 BA 0 3.88+0.16 6.11£0.16 8.7740.65 9.55+0.42
5 5.55+0.42 9.44+0.65 11.2240.55 12.99+2.5
15 4.66+0.22 10.2240.65 12.66+0.72 14.88+0.89
10 5.44+0.46 10.33+£0.48 10.664+0.58 11.444£0.44
12.5 4.77£0.27 8.55+0.73 10.5520.46 12.77+0.54
NAA 4 BA 0 3.3340.22 6.44£0.39 7.33+0.38 7.5540.23
5 5.55+0.16 10.00£0.33 12.00+0.40 13.66+0.83
15 5.88+0.33 10.88+0.44 12.66+0.40 13.4440.12
10 6.2240.52 9.66+0.44 11.4410,16 12,10+0.83
12.5 5.66+0.19 9.00£0.57 9.22+0.06 12.2240.28
NAA 6 BA 0 4.2240.12 7.22£0.33 9.11£1.09 12.99+0.98
5 6.22+0.06 10.3340.48 13.5540.65 15.66+0.80
7.5 5.55+0.16 11.22+0.27 14.33+0.86 16.66+0.98
10 5.4440.16 9.55+0.50 11.22+0.27 15.10+0.52
12.5 5.4410.42 8.77+0.81 12.1140.92 15.2240.56
F —test ns ns ns ns
Regression Lns L* L* Lns
CV(%) 16.62 17.05 16.94 20.96
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0.05 1)osua
IHONIT U INAVDINIAIVAUMIIYAD TR NAA 5IuRD BA @DNISINATIN 910
" ¥
AN 4.4 WUN HAYDY NAA 500U BA A9MSINATINTAMIMIANA NN UNNTDAAUA
Flanin 4 suda danin 12 waludlanin 16 luwuanuuenaneads Taode
nfSsumeuamndes Wi nizduanududuves NAA 6 lulasTuars s9uin BA 11 lulas
" | 4 ¥
Tuars $wousnmdviimigega fio 3.11 snAedudIN eNNsaANNTIIUTTEHIN
o @ ' o ' ) 4 v o o
nnusnduarduduues NAA (x) 3900 BA (x,) wunluddeniii 16 Sanuduiug
@ & o o "
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M3 4.4 uamad U INAeFUdMIMIZE0 I MTIMAIZATMS AN NAA 591
BA Tuszduanududunieg

Aty SnunnAesutu (+SE)*
(lulasTumd) TGN
4 8 12 16
NAA 0 0.00+0.00b 0.15+0.04¢ 0.5540.08¢c 1.91+0.11¢
2 0.02+0.01b 0.33+0.09b 0.95+0.11b 2.37+0.12b
4 0.08+0.06a 0.42+0.06b 1.15+0.12a 2.40+0.11b
6 0.11+0.08a 0.73+0.10a 1.2040.17a 2.800.10a
F- test % % ok %
Regression LnsQnsCns LnsQnsCns LnsQnsCns LnsQnsCns
BA 0 0.27+0.08a 0.69+0.16a 1414027a 2.41+0.18ab
5 0.00£0.00b 0.44+0.10b 0.91+0.06b 2.1320.19b
75 0.00+0.00b 0.33+0.08bc 0.860.09b 2.114£0.12b
10 0.00:£0.00b 0.30=0.04bc 0.83+0.02b 2.63+0.11a
12.5 0.00+0.00b 0.27£0.04¢ 0.8040.08b 2.55+0.09a
F — test *% - Ll EL
Regression L*QnsCns L**Q**Cns L*Q*Cns LnsQnsCns
NAA 0 BA 0 0.00+0.00b 0.00+0.00e 0.2240.06i 1.66+0.11
5 0.00+0.00b 0.110.06de 0.66+0.00fgh 1.7740.16
1.5 0.00+0.00b 0.11+0.06de 0.55+0.06ghi 1.55+0.06
10 0.000.00b 0.33£0.00de 0.88+0.12defg 2.33+0.19
125 0.000.00b 0.22+0.06de 0.44+0.06i 22240.12
NAA 2 BA 0 0.11+0.06b 0.77+0.06b 1.5540.00bc 2.3340.00
5 0.00+0.00b 0.44+0.06cd 0.88+0.06defg 1.88+0.06
.5 0.00£0.00b 0.2240.06de 0.77+0.06defg 222+0.12
10 0.000.00b 0.11+0.06de 0.77+0.06defg 2.5540.16
12.5 0.00:0.00b 0.1140.06de 0.7720.06defg 2.8840.16
NAA 4 BA 0 0.44+0.06a 0.77+0.06b 1.77+0.06ab 2.6640.00
5 0.00£0.00b 0.334£0.00de 1.00:0.06def 1.88+0.06
7.5 0.00+0.00b 0.33£0.00de 1.22+0.11cd 2.22+0.06
10 0.00+0.00b 0.3340.11de 0.77+0.06defg 2554023
125 0.00+0.00b 0.33+0.00de 1.00+0.06def 2.66+0.00
NAA 6 BA 0 0.55+0.06a 1.22+0.06a 2.1120.12a 3.0040.11
5 0.00+0.00b 0.88+0.06b 1.11+0.06de 3.00£0.11
T:s 0.00+0.00b 0.66+0.00be 0.88+0.06defg 244+023
10 0.00£0.00b 0.44+0.06cd 0.88+0.06defg 3.1120.06
12.5 0.000.00b 0.44+0.06cd 1.00£0.00def 244025
F - test % " ** ns
Regression L+ L*# Le#* L
CV(%) 134.16 41.87 2225 17.58

1 o4 daw o 1w & - Ve e o aa 4 - ae
L AwndonisnusMiiuaniulunnds Saueanandvediivd Wy nadd ien)3 ouniiou 1ao3 Duncan’s New
4w A
Multiple Range Test N3ZAUAINTFOUU 95 %
ns hilinnuandniunaadd  **lianunananetaihisdidgt

L = linear Q = Quadratic C = Cubic
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o W
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7 W A A - g a A4 a
TuTnsTumsmissediador arwendnlumdolnigge fo 1614 HuAwas e
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Tudiuveswavesmsnnugunsniyauls BA Nszauanududuaisgaonin
navedly 1nmseh 4.5 wun luddanin 16 waves BA aeanuniaveslyluuday
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seauanududuiinnuuanaeiuediiosdnysaneaia TaodonSouiouaumaomun
Tuomsi liidy BA anwnheveslueziinumdogega uazsziivinaanaunauszauni
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" ¥ ] b4 v
MINA45 nanamssyiy TnvosudiuiimizinosluemsmaigasMs Midu NAA

' o o 1 é o
sy BA Tusgduanudududie dioeny 16 dan

vty nsigiAyTavosFudu (SE)*
(uTasTuad)
anuoninly anuninly Auoaly ANVOIITN
(FuAAT) (IruALA3) (IruAIAT) (1ufA3)
NAA 0 1.85+1,08¢ 1.22+0.00¢ 1.3120.00c 1.61+0.00c
2 5.48+2.03a 1.68+0.00b 1.740.00b 2.17+0.00b
4 5.91+1.80a 1.60:0.00b 1.670.00b 2.11+0.00b
6 9.77+1.59b 2.31:0.00a 2.38+0.00a 2.53+0.00a
F - test el L - e
Regression LnsQnsCns LnsQnsCns LnsQnsCns LnsQnsCns
BA 0 11.2342.25d 2.27+0.00a 2.350.00a 1.94+0.00
5 4.72:0.67b 1.80:0.00b 1.89+0.00b 1.99+0.00
7.5 55241 16¢ 1.65+0.00¢ 1.70+0.00¢ 2.0140.00
10 3.93£1.36b 1.48+0.00d 1.540.00d 2354000
125 3.33+1.06a 1.3240.00¢ 1.39:0.00¢ 2.23+0.00
F - test v | 2* ns
Regression L*QnsCns LnsQnsCns. LnsQnsCns LnsQnsCns
NAA 0 BA 0 12540.01 1.03+0.03f 1.16£0.01f 0.96+0.06d
5 157+0.12¢ 1.7740.04d 1.89+0.05d 1.05+0.08¢d
75 2.03£0,04ij 1.1540.00f 1.2040.00¢ 2.43+0.11ab
10 1.25+0,04ij 1.1140.01f 1.16£0.01f 2.43:021ab
125 1.16+0.01j 1.0740.02f 1.13£0.01f 2.05+021abc
NAA 2 BA 0 16.1440.09a 2.46+0.05hc 2.5040.05bc 2.13+0.10abc
5 3.9240.00g 1.84+0.03d 1.93£0.02d 2.37+0.12ab
75 3.3720.06gh 1.50+0.01¢ 1.5740.03¢ 2.20+0.06abc
10 2.06+0.02ij 1.43£0.07e 1.47+0.07¢ 1 860.08bc
125 1.90:0.02ij 1.1820.06f 1,230,061 2.28+0.10abc
NAA 4 BA 0 14.33+0.25b 2.56+0.02b 2.65:0.01b 224+0.27ab
5 1.6240.10g 1.7720.04d 1.830.04d 1.99:+0.15abc
75 6.96+0.15f 1.48+0.02¢ 1.54+0.01¢ 2.03+0.02abc
10 2.39+0.05hi 1.11£0.01F 1.17+0.021 2.40+0.08ab
125 22440.02ij 1.09+0.06f 1.16£0.07f 1.89:+0.12bc
NAA 6 BA 0 13.19+0.16¢ 3.020.00a 3.10£0.00a 2.44+0.04ab
5 7.76£0.19¢f 1.85+0.04d 1.91£0.03d 2.55+0.05ab
75 9.75+0.25d 2.46+0.03bc 2.51:0.03bc 2.240.05ab
10 10.04+0.40d 2.26+0.10c 2.35+0.09¢ 2.72+0.15a
125 8.12+0.69¢ 1.95+0.03d 2.05+0.03d 2.70+0.15a
—— - - . .
Regression P Le* L LA
CV(%) 1115 19 743 18.44

i o dae PRI S - w0 ae s w an 4 a aa
I/ AURnunuonyi ﬁmummu"lmnnm unnul@mnaN ﬂuummuumﬂqmq ana mnnﬁuumuu?amn Duncan’s New

: 4 s 4 &
Multiple Range Test N3EAVANMFOUU 95 %

ns itianunanaiumaada

L = linear

- 1 L] - - aa
. lll"l11UllﬂﬂﬁNDUNu\lUﬁ1ﬂi!ﬂN ana

Q = Quadratic

C = Cubic

a 1 A e o a
*'umwlmﬂmwmanum’?mﬂ;m



26

definsanmavesmsnugumsiyAuTn NAA sufy BA denundevesly
i 4.5 wuh ludlaniii 16 Haves NAA saufu BA denrmntevesluiinon
unnAniuetuiisdwytmuada TavdonSouioummaomun fssduanududuves
NAA 6 TulasTumiifissodnadionr anundeslumdelimgegaio 3.02 Wufwnes e
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ANV
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p1vealu 1nmseii 4.5 wudh Tud@aid 16 wavos NAA dearuinvealuluudassedy
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i 3 ' id '
MmN 4.6 naasdnuludesudiuiimzifoaluomsimadrgasMs Midu 1AA 3wy 2ip

Tuszauanududunieg

Aty s luoFudom (sp)
(TnTns Twas) oA

4 8 12 16
1AA 0 5.55+0.10 12.40+0.38 16.04+0.29 21.06+0.57
3 5.75+0.07 13.73+0.33 17.98+0.43 22.8640.78
6 5.7120.06 13.62+0.28 17.64£0.43 22.5540.76

F - test ns ns ns ns
Regression LnsQnsCns LnsQnsCns LnsQnsCns LnsQnsCns
2ip 0 5.48+0.10 12.7440.47 16.63+0.26 21.63+0.92
5 5.74+0.08 12.63+0.27 16.70£0.29 21.63+0.58
10 5.81+0.02 13.40+0.36 17.44+0.47 23.11%1.10
15 5.44+0.00 14.11+0.24 17.70+£0.00 22.4440.92
20 5.85+0.05 13.37+0.51 17.59+£0.53 22.00+40.88

F —test ns ns ns ns
Regression LnsQnsCns LnsQnsCns LnsQnsCns LnsQnsCns
1AA 0 2ip 0 5.11+0.42 11.11+0.99 15.00£1.65 20.66=1.67
> 5.4440.16 11.77£0.57 16.11£0.35 21.55+0.63
10 5.7740.12 12.66+1.17 16.55+0.11 21.44+1.38
15 5.4440.16 14.22+1.14 16.7740.52 21.66+0.69
20 5.8840.06 12.22+0.23 15.77+0.23 20.00+0.38
1AA 3 2ip 0 5.66:0.00 13.7740.33 17.55+£0.39 22.2240.39
5 5.88+0.06 12.66+0.00 16.6640.11 21.2220.16
10 5.77+0.06 16.44£].05 19.11+0.50 25.4442 46
15 5.44+0.06 14.7740.39 19.11£0.35 24.11+0.27
20 6.00:£0.00 12.774£0.25 17.334+0.48 21.3340.33
1AA 6 2ip 0 5.66+0.00 13.33+0.19 17.33+0.29 22.00+0.40
5 5.88+0.06 13.44+0.83 17.33+£0.83 22.11x1.14
10 5.88+0.06 12.88+0.80 16.66+0.77 22.44+1.00
15 5.4440.16 13.33+0.76 17.22+0.90 21.55+0.81
20 5.66+0.11 15.11+0.93 19.66+1.38 24.66+1.76

F —test ns ns ns ns

Regression Lns Lns 1» Lns

CV(%) 7.69 16.87 15.18 15.02

e _ @ 1

" A A o S a " e ' Y o aa A o
L awndeiiidnysmdumai i Sanumnauiueduihioddymaaii den/3oniiou 18035 Duncan’s New

P

; S 4 o
Multiple Range Test N3ZAUAITMFOUU 95 %

ns hilinananiumada  + Sanweandneduihisddynnada

L = linear

Q = Quadratic

C = Cubic
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M35 anwenvoslumdeiimigaga Ao 341 HuAmAs (MMA 4.3) deRnsanNuduius
seninanueveslufuanududuuns 1AA ) 39wy 2P x) wuiludlaniii 16 7
ANUAUTUTAY (R=085) Feaunisvoesnnuduiusiiuiuidunss (Linear) fio y = 2.24 +
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[l ¥ ] ¥ ]
M99 4.7 uaaIn1sesyay Tnveadudiunmz@esluemsmaigasMs Nidu IAA

M o o A A
Fau 2iP Tuszduaudiududieg ooy 16 dam

Aty nma?tmﬁu'[mmﬁ;mfm (+SE)"
(luTas Tumd) amweniuly  aneeduly Aanwenly dmusn AUINITIN
(I UAINAST) (IFUAINAS) (1FuAINT) (¥ uAINS)
IAA 0 10.92+0.75b 2.4540.27 2.37£0.09¢ 7.35£0.57 6.77+0.25
3 15.91+1.19a 2.38+0.14 2.76+0.05b 7.86+0.78 7.58+0.52
6 19.11+0.70a 2.5640.16 3.32+0.02a 9.30£0.76 7.65+0.23
F - test L ns e ns ns
Regression LnsQnsCns LnsQnsCns LnsQnsCns LnsQnsCns LnsQnsCns
2ip 0 11.32+1.14¢ 2.1440.16bc 2.61+0.23 7.25+0.92 1.94+0.33
5 13.4540.51bc 1.91£0.07¢c 2.83+0.17 8.40+0.58 1.99+0.51
10 14.10+0.54abc 2.60+0.22ab 2.86+0.11 8.16+1.10 2.01£0.35
15 18.22+0.45bc 2.93+0.18a 2.93+0.10 7.55+0.92 2.35+0.03
20 19.48+1.39a 2.7440.10a 2.86+0.16 7.25+0.88 2.23+0.43
F — test 2 ¥ ns ns ns
Regression L**Q*Cns LnsQnsCns LnsQnsCns LnsQnsCns LnsQnsCns
IAA 0 2ip 0 6.17+0.72 1.57+0.08 1.95+0.02 721029 5.84£1.06
5 9.3420.80 1.67+0.01 2.3240.04 8.88+0.83 7.01+0.41
10 10.22+0.44 3.3240.07 2.60+0.08 6.44+0.46 6.32+0.57
15 14.2941.70 3.2340.44 2.60+0.10 7.10+0.38 6.81+0.15
20 14.61+2.23 2.4540.35 2.40+0.10 7.1140.42 7.90+£1.00
1AA 3 2ip 0 9.23+0.39 2.3840.17 2.56+0.06 6.11+£0.42 7.7542.24
5 12.78+1.48 2.14+0.04 2.81+0.03 8.77+2.5 10.00+1.21
10 16.31+1.32 2.00£0.06 2.69+0.09 9.54+0.89 7.61+0.33
1 20.43+2 61 2.29+0.05 2.98+0.05 5.66+0.44 6.81+0.90
20 20.79+3.45 3.09+0.22 2.77+0.08 9.22+0.54 5.71+0.90
IAA 6 2ip 0 18.57+2.52 2.4640.09 3.34£0.17 8.44+0.23 7.33£1.56
5 18.23+1.80 1.91+0.00 3.36+0.08 7.55+0.83 7.84+1.30
10 15.76+1.43 2.49+0.09 3.30:0.04 11.3240.12 8.42+2.03
15 19.95+2.10 3.27+0.18 3.20+0.06 9.21+0.83 6.60+0.73
20 23.0420.66 2.68+0.09 3.41+0.06 9.88+0.28 8.08+1.84
F —test ns ns ns ns ns
Regression Lns Lns Lr+ Lns Lns
CV(%) 35.19 21.79 9.03 59.76 54.04

A Ao ow v 1w H e ¥ a - aa A - -
1 Andohidnys Miduaniuhunnds ianumnaaduedaihiodignaada iion)3 ouifion 1a03T Duncan’s New
P 4
Multiple Range Test N3ZAUANIMITOUU 95 %
ns liflanuandnmmuada  * danuiananedeihisdiAgnuada -+ Tamananehaiiioddnt

L = linear (Q = Quadratic C = Cubic
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