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Title : Effect of Plant Growth Regulators for In Vitro Multiplication of Pink
Ginger (4lpinia purpurata) cv. Ginoza Hybrid

By : Miss Saranya Samuttranuphap

Major : Horticulture

Department  : Horticulture

Faculty : Agricultural Technology
Advisor : Assist.Prof.Dr.Sumay Arunyanart
Abstract

In vitro multiplication of pink ginger (dlpinia purpurata) cv. Ginoza Hybrid
was studied.Young flowers were cultured on Murashige and Skoog (1962) medium
supplemented with 0,1,5,10,15 mg/l BA and 0,0.5,1,1.5 mg/l NAA for 20 wecks.
The maximum number of shoots was obtained from medium containing 15 mg/l BA
and 0.5 mg/l NAA but shoots were small and shoots were also rooted.The longest
shoots were achieved from the medium with only 1 mg/l NAA ,on the other hand,
medium with only 1.5 mg/l NAA produced new big shoots and highest number of

roots.
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4 Qy 1 o ¢ a a2
WeFudiuey 20 dilavt Wers1 0m1sAl BA anududu 0, 1,5, 10, 15 mg
' 4 y ¥ ’ca o a ! 4 T oA e
59U028 NAA Aududu 0, 0.5, 1,15 mg ulesiduamisfiasinfinnuuandisedisiive
] hrd 4 é lﬂ' 1 =y " i
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= 3 Qy ] oy
100 nlesidud Tnsweaiisrafadunniulundasdn
o a = Yy g Y =t oA sd o a =
9IS NIAY NAA Nanududuszaudis q esediufen wesiguanisfasini
anuuanafuesniiedfgBmieadd Tavemshll NAA 0.5mg finlefidudnsiia
= sd & < = ¢d o a a4 9
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nlosua
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A‘ ~ J ' o~ v A’l 1 A'
BA 1 mg/l eeauiimsasialusinfiadu duduyuden vinudwdsvesFuduaziy
=1 o 4 :? 1 as 4 1 { a
wudlusndanudiefudueryld 12 dlaw wudrewnsiidy BA anududu o, 1,5, 10,
1 © 3 = g t T as
15 mg/l 53R 28 NAA andindu 0, 0.5, 1,1.5 mg/! $1uausnfinadiulifinnuuandieiu
NNADAMEITITN 16) 1azeMIsNN NAA 1 mg/ iissetufer mnsovilvieeanasnld
o 4 a = 3 ay 1 o d
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M3l ueaIaveINAANaEBAlussduaMudindus s Munlinadenzuuunsesauay

(4 v ¥
Tnvosnonsouieruy Mdesaluemis Ms il BA swfuNAA ey 12 dlad

STALAIIY LUUUMSNTaAL In (SE)
gy 9 ¢ [ y 9 1 A
Wuduues BA SZAUAMUTUIUUDI NAA (mg/l) Aundy
(mg/l) 0 0.5 1 1.5
0 2.13£0.28 | 2.87+0.00 | 3.28+0.75 | 3.080.10 | 2.840.22
1 2.73£0.10 | 3.47+0.17 | 3.16£0.26 | 3.20+0.75 | 3.140.13
5 3.00£0.00 | 3.50+0.22 | 2.70+0.10 | 3.20:0.75 | 3.10:0.14
10 2.80+0.75 | 3.33+0.26 | 2.93:0.00 | 3.00+0.00 | 3.02+0.10
15 2.87+0.00 | 3.77+0.10 | 3.18+0.10 | 3.08+0.10 | 3.2240.17
Aunde 2.71#0.13b | 3.39+0.13a | 3.05£0.09ab | 3.11£0.20a | 3.06:0.06
CV.=21.68 %
AwndsniddnysmaumenuluuuIueu ianuuandisnuedialiisdingydameadn

(p <0.01 ) ionaaou 18T Duncan’s new multiple range test
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3190 2 HAAINAYDY NAA uag BA luszduanududunis q fu Nlinadonzuuunisnsy

a ' a a4 oo ' @ A o d
v Tnvesnenssudsruy Masalueinis Ms #ill BA 52wy NAA ileny 16 dilaw

FTALANN AZUUUMIIITANAL IA(ESE)
Wuduves BA " szdunududuves NAA (mg) Aunde

(mg/1) 0 0.5 1 1.5
0 2.18+0.48 3.27+0.00 3.33+0.26 2.93+0.14 2.9340.23a
1 2.23+0.34 3.4240.33 3.23+0.10 2.80+0.33 2.92+0.23a
5 3.00£0.00 | 3.1120.10 | 2974026 | 2.80£024 | 2.97+0.05a
10 2402024 | 2404024 | 2.40+024 | 2.60+0.31 | 2.45+0.05b
15 2.7740.17 | 3.9840.17 | 2.9540.17 | 3.504022 | 3.33%0.27a

Aunde 2.524022b | 3.2440.22a | 2.98+0.14a | 2.9340.14ab | 2.91+0.09

CV.=19.49%
1 d‘ d'd LI o v 1 Q/ ~ T U U S as [} g an
aundenddnushiiuaeiuluuiuey InnuuendniuedsildediAgmnieads
(p<0.05 ) ionaaou1ae3t Duncan’s new multiple range test
] T 14
Aundeniiadnyshiumeiulumuads Januuanasdusaisdlitisdingneada

(p<0.05 ) ienaaou1asds Duncan’s new multiple range test
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A13519% 3 UAAIWAYBI NAA uag BA luszauanududusiie q iy Alinaneasuuunisniy

= 1 o { y & ] U q U
i Tnvosaansauderuy Mdesluemis Ms #ili BA $aufu NAA isety 20 diland

LAUAY LUUUMIRT YA T0(ESE)
v ! o Y Y A
Wuduwves BA seauaNUduIUDI NAA (mg/)) AunaY

(mg/) 0 0.5 1 15
0 1.98+0.45 | 2.88+0.36 3.0240.30 | 2.10+0.48 2.50+0.23
1 2032026 | 3.3740.47 3.09+0.44 | 2.80+0.75 2.8240.25
5 2.27+028 | 3.33x0.26 3.10:020 | 2.87+0.36 2.89+0.20
10 2.93+0.56 | 2.77+0.17 2.60+0.17 | 2.30+0.00 2.65+0.12
15 3.00£0.46 | 3.99+0.68 2.57+0.17 3.05+0.24 3.15+0.26

AUNGY 2.442020b | 3.2740.19a | 2.87+0.11ab | 2.6240.16b | 2.80+0.09

CV.=26.62 %

o/ Q/

Aunfenfidagnysmiduaniulutuiuey Tanuuanannusdisliisdagnieada

(p=<0.05) ilonaaou1ae7T Duncan’s new multiple range test
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M1319%14 uaAINAYBY NAA 1ae BA Tussduanudududn q fu ffinadenesidug

v 3 1] .
mafingeavasrendoudruy Ndodluemis Ms Al BA $2uf NAA dieeiy 12 e

s dd o a
sAuANY nlefirudnsiiaten (+SE)
Wuduves BA  szavanududuues NAA (mgh) AundY

(mg/1) 0 0.5 1 1.5
0 0.00£0.00 | 0.00£0.00 | 11.1129.07 | 11.1129.07 | 5.5542.77
1 0.00£0.00 | 33.33£15.71 | 0.00£0.00 | 22.22+18.14 | 13.89+7.21
5 0.00+0.00 | 33.33x15.71 | 0.00£0.00 | 11.1129.07 | 11.11+6.80
10 0.00£0.00 | 11.1149.07 | 11.1149.07 | 0.00£0.00 | 5.55+2.78
15 0.00+0.00 | 55.55+30.09 | 11.11+9.07 11.11+£9.07 19.44+10.67

ANRAY 0.00+£0.00b | 26.66+£10.83a | 6.66+2.43b | 11.11+3.93ab | 11.11+2.53

CV.=102.56%

Aundenliawnyshinuamsnulumauey Sanuuananiusdislitsdidggmuana

(p<0.01) ienaaou 1ag7s Duncan’s new multiple range test
p




31

AT 5 LEAAINaYDd NAA tae BA Tuseduanududusn q fu ninadenlesidugs

¢ ¥ [ :
nsiiasenvesrenseulsrny Aidesluemis Ms Aill BA 3aufu NAA ise1g 16 dla1v

o dd o a
sTAUANY nessuansiNnven (+SE)
Wuduves BA seaunMududuves NAA (mg/) AuRdY

(mg/1) 0 0.5 1 1.5
0 0.00+0.00 11.1149.07 11.11+9.07 11.1149.07 8.33+2.40
1 0.00+0.00 | 33.33+15.71 | 33.33+15.71 | 22.22+18.14 | 22.22+6.80
5 0.00+£0.00 | 33.33+15.71 0.00+0.00 11.114£9.07 11.11+6.80
10 11.1149.07 | 22.22+18.14 | 11.11+9.07 0.00+0.00 11.11+£3.93
15 11.1129.07 | 66.66+15.71 | 11.1149.07 | 22.22+18.14 | 27.78+11.45

Aunay 4.44+2.43b | 33.33+8.31a | 13.33+4.47b | 13.33+3.26a | 16.11+3.00

CV.=83.82%

Aundeffiargnusiiiuaedulumnuey Tanuuanmenuegsitodfgoanmeada

(p<0.01) Wenaae 1as3s Duncan’s new multiple range test



32

4 o 1 ar { ' dd o
A131991 6 (AAINAYBY NAA uae BA luszduanudiudueda q du filnadenlosidya

. 9 ] *
msiingonvosnondoudsruy Nhedluemis Ms #ill BA $aufu NAA dieeny 20 dilad

) o o ' a
sETAUAY wWeosisuanisinaeen (+SE)
Y g : w Y} 1 =
WUYUUDIBA sgauaududuvss NAA (mg/) Aunde
(mg/1) 0 0.5 1 1.5
0 0.00+0.00 22.2249.07 11.1149.07 11.11+9.07 11.1143.93
1 22.2249.07 | 33.33£15.71 | 33.33215.71 | 22.22+18.14 | 27.78+2.78
5 0.00£0.00 | 33.33%15.71 | 22.2249.07 | 11.1129.07 | 16.66+6.21
10 44.4419.07 | 22.2249.07 | 11.11#9.07 | 0.00£0.00 | 19.44+8.21
15 44.4419.07 | 66.66+15.71 | 11.11£9.07 | 22.2249.07 | 36.11+10.67
ﬂl'lm?w 22.22+46.28ab | 35.55+£7.30a | 17.77£3.97b | 13.33£3.72b | 22.22+2.86
CV.=74.50 %
Awndenlindneshiuastulutuiuouy fanuuanasiusdeinisdfgniadn
(p<0.05) ifonaaou 1as3T Duncan’s new multiple range test



A13197 7 HEAAINDYD NAA 1ag BA lussduanudududie o fu flinadediiusea

1 a ~ dy At T Y A o d
VYIADNBOUUITUY mamlumms MS 113 BA 57401 NAA ooy 12 ﬁ'l.lﬂ'lﬁ

ZAUAIY UIULBA (+SE)
Wuduves BA seauanududuues NAA (mg/) Aunay
(mg/l) 0 0.5 1 15

0 0.00:0.00 | 000£0.00 | 1.33+1.08 | 0.67+0.54 | 0.50+0.27
1 0.00£0.00 | 0.33x0.67 | 0.00£0.00 | 0332051 | 0.16£0.08
5 0.00+0.00 1.33+0.72 0.00+0.00 0.3330.26 0.41+0.27
10 0.00+0.00 0.33+0.26 0.33+0.26 0.00+:0.00 0.160.08
15 0.00£0.00 | 2.67+126 | 0334026 | 0333026 | 0.830.53

AURdY | 0.00:0.00b | 0.93:0.44a | 0.38+0.22ab | 0.33+0.09ab | 0.410.70

CV=1241%

AunRfenNfdnysMnuan U e SanuuandnniuedslivsdAgnieada

(p=<005) {ionaeou 1ae75 Duncan’s new multiple range test
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A15197_8 uaAIWaves NAA uag BA luszduanududusg q du flinadesuiuusaves

[ 4 [] v
aendeudruy MMosluemis MS fill BA Saufiu NAA dieeny 16 diled

FZAVAIY §1UIUYDA (ESE) **
iWuduves BA seauaNMduduYee NAA (mg/) fAunag *

(mg/1) 0 0.5 1 1.5
0 0.00£0.00b | 0.33+0.26b | 1.00+0.82b | 0.67+0.54b | 0.50+0.18b
1 0.00£0.00b | 1.00+0.47b | 0.67+0.26b | 1.00£0.82b | 0.67+0.03b
5 0.00£0.00b | 1.33+0.72b 0.00+0.00b 0.33+0.26b 0.41+0.04b
10 0.67+0.26b | 0.3340.26b 0.33+0.26b 0.33+0.00b 0.41+0.01b
15 1.67+1.36a | 4.3340.48a | 0.33+8.71b | 0.67£0.29b | 1.41%0.11a

AunaY 0.47£0.29 | 1.2620.04 | 0.46:0.15 0.60£0.02 | 0.70+0.12

CV.=13.16%

v v k4 ]
* gunasniarenysmauaeiuylunulds TanuuendisnusdniiiedAggmeada
(p<0.01) ifonaaey 1ng5 Duncan’s new multiple range test
“* dungniaonysMiuaniy Ianuuandiuediiieddgneada

(p<0.05) ifenaao1 1ae3T Duncan’s new multiple range test
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131971 9 UAANAYRI NAA oz BA Tuszduanudindusin q fu hillwadedmiuven

oA a4 Aa ' o A @ s
YBInRONoaUTIINY Mdoaluemis MS Al BA saufiu NAA iee1g 20 dianvi

sTAUANU UIUGDA (£SE) **
Wuduves BA " szdunmududuved NAA (mg/) AuRAY *

(mg/1) 0 0.5 1 15
0 0.00£0.00c | 1.002047bc | 2.67+1.78b | 1.00+0.81bc | 1.17+0.06a
1 0.6740.20bc | 1.0020.47bc | 1.67+0.26bc | 1.33£0.43bc | 1.174£0.08a
5 0.0040.00c | 1.67+0.98bc | 1.00£0.47bc | 0.33+0.26bc | 0.75+0.04a
10 1.33+0.26bc | 1.00£0.47bc | 0.67+0.26bc | 0.33+0.00bc | 0.83+0.03a
15 3.33+0.26b | 5.67+1.64a | 0.33+0.26bc | 1.00+0.47bc | 2.58+0.11b

AuNaY 1.06+0.06 2.07+£0.09 1.07+0.04 0.80+0.02 1.25+0.29

CV.=15.12%

] v ¥
* Aundonlddnysfiuaduluiuafs Ianuuendesisiiieddgnieada

(p<0.05) Wenaaol 1ae3T Duncan’s new multiple range test

“* nuaduhidsnyshiiudeiu Ianuuandisiueislivisdidgneata

(p <0.05 ) ilonaaeulasIT Duncan’s new multiple range test
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A13199 10 UAAINAUDI NAA ta2 BA luszauanududuais q fdu Riinadennueniven

1 = o czl P (] Y A o d
UBIABNBOUTIFNY MABeluemMIs MS 7l BA 590U NAA ooy 12 dilam

LAUAY ANUYTIIOA (cm) (£SE) **
iuduvesBA sgaunNududUYes NAA (mg/) Anndy *
(mg/1) 0 0.5 1 1.5
0 0.85+0.14f | 1.44+0.14abcdef | 1.95+0.26a | 1.53+0.00abc | 1.44+0.20a
1 0.83+0.10f 1.47+0.22abed 1.60+0.20ab | 0.99+0.20cdef | 1.22+0.11ab
5 0.710.10f 1.6240.20a 0.88+0.00ef | 0.95+0.10def | 1.04:0.17bc
10 0.740.10f | 1.0040.00cdef | 0.91+0.10def | 0.670.10f | 0.83+0.06¢
. 15 1.05+0.31bcdef | 1.04+0.14bedef | 1.03+0.22bcdef | 0.95+0.10def | 1.02+0.02bc
AUDDY*** 0.83+0.05b 1.3120.11a 1.2740.19a | 1.0240.12ab | 1.11x0.07
CV.=2727%
*  aundeilimenyshiduaisduluuuaueu Sanuuanasnusditsddgsneada

v

(p=<0.01) Wionaasl 1ag35 Duncan’s new multiple range test

* gunfenlifdnysiduaieny Tanuuanseiusdninisdfgnata

(p<0.05 ) ienaeou1ae35 Duncan’s new multiple range test

[} 1 b4 '
o guadeniinonushduaeiulunnds  Tanuuendeduedniisdagnneoa

(p <0.01 ) WonadoLIAyTd Duncan’s new multiple range test
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13197 11 Jananaved NAA wag BA Tuszduanudududie q fu ffinadeninueien

1 a ~ dﬂ Ao 1 1Y A o L4
VOIRBNDBUUITUY mam’lumms MS i BA 57UA1U NAA 14991 16 ﬁ‘lJﬂ'Iﬁ

zAUA A2IUY1308A (cm) (+SE)
[WuduvedBA sauaNMdudUYes NAA (mg/) Aundey
(mg/) 0 0.5 1 1.5
0 097+0.20 | 2.39+0.85 | 2.613020 | 2.1540.00 | 2.03+0.32a
1 096£020 | 2112071 | 2.29+0.71 | 1472052 | 1.96+0.43a
5 0.85£0.17 | 2.33:0.20 | 1.20£047 | 1.1740.24 | 1.39+0.28ab
10 0.96+0.17 | 1262000 | 1.00:048 | 0.69+0.14 | 0.98+0.10b
15 1.33+0.33 2.08+0.46 1.36+0.10 1.31+0.31 1.52+0.16ab
ANndY 1.01£0.07b | 2.03+0.18a | 1.69+0.40a | 1.36+0.21ab 1.57+0.09
CV.=43.09 %
Aunduiifigsnusmfudeiuluuuoy fanuuendnfusinivsdifgiomeada

(p<0.01) ifonaae11A83% Duncan’s new multiple range test

1 ] b 4 v
Aundeniasnusmnuasiuluuuany fnruuandnuegiiisdnyn1edan

(p<0.01 ) ienaael 1A83T Duncan’s new multiple range test
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1 a a4 S 1 @ A o 4
YBINBNBBUVITNY TALI1UDIMIT MS Nill BA 521U NAA fiee1g 20 dilaw

38

sEAUANY AUB1ILDA (cm) (+SE)
wWuduves BA sEAUAUNTUYRY NAA (mg/) ALndY

(mg/) 0 0.5 1 1.5
0 1.18+0.10 2.63+0.24 3.08+0.81 1.48+0.33 1.94+0.32
1 1.48+0.41 2.2240.44 1.64+0.26 1.32+0.24 1.66+0.17
5 0.99+0.22 | 2294020 | 1.44:044 | 1.2420.24 1.49+0.24
10 1.29+0.36 | 1.38+0.00 | 1.41x031 | 0.88+0.14 | 1.24+0.10
15 1.60+0.33 2.51+0.85 1.03+0.10 0.95+0.00 1.52+0.31

AuRY 1.3140.10b | 2.0940.117a | 1.72+0.31ab | 1.17+0.10b | 1.57+0.10

CV.=47.18%

AundeRtiasnusiitumeiulutuiueu lianuuanaisnuedisinisdfgeansatn

(p <0.01 ) Wonaaeu1neIF Duncan’s new multiple range test
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~ @ ¥ g v As ' -4
F1919N 13 LHAINAUDI NAA (a2 BA 11!5391‘1]9’)1111‘01]1]1&%1\1 9 ﬂﬂﬂﬂﬂﬁﬁﬂlﬂﬂﬁl“:ﬂﬂﬂ

¢« ¥ 1] ]
mIfiasinvesasnseudaruy MNidesluemis Ms Aifl BA 32y NAA isey 12 dilarv

FTAUANMN oS HUANISIAASIN(ESE)
Wuduved BA sEAUANUTNTUVDE NAA (me/l) ARy
(mg/1) 0 0.5 1 1.5
0 0.00£0.00 | 11.1149.07 | 22.2249.07 | 22.2249.07 | 13.89+4.60a
1 0.00£0.00 | 0.00£0.00 | 0.00£0.00 | 11.11£9.07 | 2.78+2.40b
5 0.00£0.00 | 0.00£0.00 | 0.00£0.00 | 11.11£9.07 | 2.78+2.40b
10 0.00£0.00 | 0.00£0.00 | 0.00£0.00 | 0.00£0.00 | 0.00+0.00b
15 0.00£0.00 | 0.00£0.00 | 11.1129.07 | 0.00£0.00 | 2.78+2.40b
Aunay 0.00£0.00 | 2.22+1.99 | 6.66+3.97 | 8.89+3.72 | 4.44+134
CV.=13.16%

{ 4 Ly ~S w o - Q. ~aa
aunneniagnestiiuaeiuluuuae danuuananiuediitisdidgsmeana

(p<0.01 ) Wionaae1 1ae7% Duncan’s new multiple range test
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MInATINYenendeuleruyideslueinis MS il BA 59U NAA ooy 16 dila1v

(p<0.01 ) 1y

A

onaaoL1Ae7E Duncan’s new multiple range test

as dd o a
SZAUAIN nlesiFuan1sIiAs I (+SE)
y 9 o Yy v T a
[uduvedBA SAUAMIUIUYEI NAA (mg/l) AuNdeY
(mg/) 0 0.5 1 1.5
0 0.00£0.00 | 77.7749.25 | 55.53+23.97 | 33.33+0.00 | 41.66+14.36a
1 11.11£9.07 | 22.22+18.14 | 33.33+15.71 | 33.33+15.71 | 24.99+4.60ab
5 0.00+0.00 | 0.00+0.00 | 11.11%9.07 | 11.1129.07 | 5.55+2.78bc
10 0.00£0.00 | 0.00£0.00 | 0.00+0.00 | 0.00+0.00 | 0.00+0.00c
15 0.00+0.00 | 22.2249.07 | 11.1149.07 | 11.11£9.07 | 11.113.93bc
Aundy | 2.22+1.99b | 24.44+12.72a | 22.16+8.88a | 17.78+5.61ab | 16.66+4.20
CV.=78.24%
anndeniawnusihinuarsduluuuiveu Tanuanandusensiisddgganisada

] T k4 «
Aundefiadnusiiuaeiuluuulng Jarumenaduesniiisdingtmisadn

(p <0.01 ) iionaeel 1aeIT Duncan’s new multiple range test
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matfasnuesaeneudesuy Adseluemis MS Al BA $2ufiu NAA ioe1g 20 dalav
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(p<0.05 ) iifonagou 1aed% Duncan’s new multiple range test
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(p <0.05) i

1
o2 W

sk g denia0nyse

onAao1 1ag75 Duncan’s new multiple range test

-4

(p<0.01 ) ionadou1As35 Duncan’s new multiple range test
p

Wueeny dnauendisiusdeiiviodifgneddd

o dd o a
TLAUAIIY o TIBUANTIINATIN (ESE) **
Wyduvessa saunMduduve NAA (mg/l) Aunde
(mg/l) 0 0.5 1 L5
0 0.00+0.00c 100.00+0.00a | 55.55+24.28b 0.00::0.00bc | 38.89+20.97a
1 11.11+9.07bc { 33.33+27.21bc { 33.33£15.71bc | 44.44+9.07b | 30.55+6.05ab
5 0.000.00c 0.00+0.00c 11.11£9.07bc | 11.11£9.07bc | 5.55+2.78bc
10 0.00+0.00c 0.00+0.00c 0.00+0.00c 0.00+0.00¢ 0.00+0.00c
15 11.11£9.07bc | 33.333+15.71bc | 11.1149.07bc [ 22.22+18.14bc | 19.44+4.60bc
ANN[E*** 4.4412 63b 39.99+16.79a 22.22+8.88a 15.55+7.43a 20.00+ 3.02
CV.=82.96%

gnysthiiuasiulunuueu nnuuandnduesiivsdifgneada

¥ )
et luuuany Januuandniuessisihisdingmiaaon
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A1313%1 16 ueaInaves NAA tae BA Tuszduanududuaie o du fifinadediuausn

« ¥ ] v
vosnonsoudeswy Nidesluoims Ms Mill BA $2ufiu NAA dieeny 12 dilav

FTAUAIN $1UIUTIN (SE)
Y g ¢ o Yy v v oA
WUIUVDE BA STAUANUINUUYD NAA (mg/) ANAY
(mg/) 0 0.5 1 1.5
0 0.00£0.00 | 0.67£0.00 | 27.674#3.6 | 8.67+1.18 | 9.25+0.12a
1 0.00£0.00 | 0.3320.00 | 0.00£0.00 | 0.3330.26 | 0.160.04ab
5 0.00£0.00 | 0.00£0.00 | 0.0040.00 | 0.33+0.26 | 0.08+0.01b
10 0.00+0.00 0.00+0.00 0.0020.00 0.00+£0.00 | 0.00=0.00b
15 0.00+£0.00 0.00+0.00 1.00+0.33 1.00+0.00 0.50+£0.02b
ANNDY 0.00+0.04 0.20+0.01 5.73+:0.09 2.07+0.06 2.00+0.60
CV.=15.60%

[) v E4 [
aundehliasnusiinuaisiulunuins Januuananiueslitedngbneada

(p<0.01) ilonaaou1ae7 Duncan’s new multiple range test
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13199 17 UerAenaved NAA tiag BA TuszAuanudndudie q fiu tlikadediunn

t a d' dy A 1 o A o/ 4
VOIABNBDUUITUY faeeluevmis MS 11 BA 97U01U NAA 14991 16 alad

ZAUAY 1UIUSIN (&SE)
wWuduwes BA szauaMUdudUUeY NAA (mg/l) Aunae
(mg/l) 0 0.5 1 1.5

0 0.00+0.00 11.6740.63 | 50.33+£25.35 | 36.67+14.15 | 24.66+9.94a
1 0.33+0.26 5.67+4.62 3.66+1.9 9.67+2.72 4.83+1.69b
5 0.00+0.00 0.00+0.00 0.67+0.54 0.67+0.54 0.33+£0.24b
10 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00b
15 0.00+0.00 3.33+1.65 10.67+8.71 0.6710.54 3.67+2.11b

ALnaY 0.06+£0.06 4,13+1.94 13.06+8.50 9.53+6.27 6.70+2.53

CV.=48.39%

[ [ 9 [
Aundeniiddnysiiumeduluuuds Tanuuanasfivediitsdfgdameaa

(p<0.01) ionaaou1as3d Duncan’s new multiple range test
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151971 18 UAAINAUDY NAA toy BA Tuszauanududud q fu dfinadesuausn

v ¥ ' ¥
vonBnNoBuTIrNY Ndeslueinis MS il BA 591 NAA dieey 20 dilav

FZAUAY 1UIUITIN (£SE) **
) T Y ¥ 4
WuduvesBA ZALANUVUIUYDI NAA (mg/l) AUNGAY *
(mg/1) 0 0.5 1 1.5
0 0.00+0.00c | 11.00+4.92¢ | 67.67+35.07ab | 75.67+21.97a | 38.58+16.71a
1 1.00+0.81c | 6.33+5.17¢ 5.00+1.69¢ 15.00+5.10bc | 6.83£1.50b
5 0.00+0.00c { 0.3330.26c | 1.00+0.81¢c 1.00£0.81c | 0.58+0.22b
10 0.00+0.00c | 0.33+0.26¢ 0.00+0.00c 0.00+0.00¢c 0.08+0.07b
15 0.33+0.26¢ | 4.00%1.87c 10.67+8.71bc 0.67+0.33¢ 3.9242.08b
ﬂ'um‘?a Aokek 0.26+0.05b | 4.40+1.79ab | 16.87+11.48a | 18.47+13.03a { 10.00+4.00
CV.=49.04 %

*  fundeiiidasnysmitudntulunyauey Samuandisiueteiieddaboneada
(p<0.01 ) sﬁammuim‘i‘% Duncan’s new multiple range test

w  gunfeiifidasnysttudeiy Sanuuandeiuesniteddabomeada

(p<0.01 ) Lﬁﬂwﬁﬁﬂniﬂﬂfﬁ Duncan’s new multiple range test

wee sunAuTAISAIARIA LIRS famuuanaduediiiieddgbomeada

4
(p <0.01 ) tonaeei las3B Duncan’s new multiple range test
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asindiild dSina(meg/)
NH,NO, 1650.00
KNO, 1900.00
CaCl,"2H,0 440.00
MgSO,-7TH,0 370.00
KH ,PO, 170.00
H ,BO, 6.20
MnSO ,-4H,0 22.30
ZnSO ,*7H,0 8.60
KI 0.83
Na ,Mo0Q,*2H,0 0.25
CuSO ;5 H,0 0.025
CoCl ,*6H,0 0.025
FeSO ,-7TH,0 27.8
Na ,Mo0,"7H,0 373
Myo-inositol 100.00
Nicotinic 0.50
Pyridoxine HCI 0.50
Thiamine HCl 0.40
Glycine 2.00
Sucrose

3000.00
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and = s an v Y] $ 1 a
AT NHANWADAN 1 MIAUATICANNADA WAUBY BA 590110 NAA Niinasensuunn1snigy

Qy 1 1 a q s d
VIFUAIUADNBBUUIYUY Lﬁi’]ﬂ'lq 12 fT‘IJﬂ']‘H

SOURCE df SS MS F-value F 0.05 F 0.01
Rep 2 1.656 0.828 5.480 3.23 5.18
Treatment 19 6.924 0.364 2413 1.84 2.36
A 4 1.014 0.254 1.679" 2.61 3.83
B 3 3.516 1.172 7.759" 2.84 431
AB 12 2.394 0.199 1.321% 1.92 2.52
Error 38 5.740 0.151
Total 59 14.319 0.243
Grand mean = 3.06 CV.=12.68 %

**  Significant at 1% level

ns Not Significant

AT NNANNATAN 2 MIUATIEHNNADA HoUBd BA 201 NAA Milinadenzuuumsioiey

b4 »
YouFudIuneneeudsruy sey 16 s

SOURCE Df SS MS F-value F0.05 F 0.01
Rep 2 1.546 0.773 2.395" 3.23 5.18
Treatment 19 12.384 0.652 2.020 1.84 2.36
A 4 4411 1.103 3417 2.61 3.83
B 3 3.978 1.326 4.109 2.84 4.31
AB 12 3.995 0.333 1.301% 1.92 2.52
Error 38 12.264 0.323
Total 59 26.193 0.444
Grand mean = 2.91 CV.=19.49%

*  Significant at 5% level
ns Not Significant
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A1 NHANISAAAT 3 MIANTIEANNATA Waves BA $3udl NAA filinadensuunnsialy

t 4 3
YasFudIuRBnsauTaruy ooy 20 dlai

SOURCE df SS MS F-value F 0.05 F 0.01

Rep 2 3.522 1.761 3.163" 323 5.18

Treatment 19 14.242 0.750 1.347™ 1.84 2.36

A 4 2.964 0741 | 1331™ 2.61 2.83

B 3 5.749 1.916 3.443 2.84 431

AB 12 5.530 0.461 0.828" 1.92 2.52
Error 38 21.151 0.557
Total 59 38.915 0.660

Grand mean = 2.80 CV.=26.62%

*  Significant at 5% level

ns Not Significant

and a 'S an 1 o y 1 dny
A3 IHANINADAN 4 MISAATISYNWADA Wauod BA 52U NAA hillwanonlosuasy

i 4 )
drufnsenvesFudiunendeudaruy Weoly 12 dla Taswlasdeyauuy arcsine /X

SOURCE daf SS MS F-value F 0.05 F 0.01
Rep 2 3976.544 | 1988272 | 9316 3.23 5.18
Treatment 19 8123.102 | 427.532 2.063" 1.84 2.36
A 4 1045823 | 261.456 1.225™ 2.61 2.83
B 3 3750.185 | 1250.062 | 5.857 2.84 431
AB 12 3327.094 | 277.258 1.299™ 1.92 2.52
Error 38 8109.892 | 213.418
Total 59 20209.538 | 342.535
Grand mean = 14.24 CV. = 102.56 %

*  Significant at 5% level
**  Significant at 1% level

ns No: Significant




aad a aa ] o 4 1 o d JQ”
ﬂTiWﬁNﬁ“ﬂNﬁﬂﬁﬁ 5 ﬂ'l‘i'JLﬂi'lzﬁ'ﬂ'l\iﬁﬂﬂ WaYDY BA 53Ul NAA ﬁﬁﬂﬁﬂmﬂﬂﬁl“ﬁu.ﬂ‘ﬂu

t a ay 1 ' ) q o g
danufavenveIrudIuABNsaulTLY ooy 16 filav Tasuwlasdoyauuy arcsine v X

SOURCE af SS MS F-value F 0.05 F 0.01
Rep 2 3828565 | 1914.283 | 7.873° 3.23 5.18
Treatment 19 10037.878 | 528.309 2.173" 1.84 2.36
A 4 2258.108 | 564527 | 2.322™ 261 2.83
B 3 4510922 | 1503.641 | 6.184" 2.84 431
AB 12 3268.848 | 272.404 1.120™ 1.92 2.52
Error 38 9239.237 | 243.138
Total 59 23105.680 | 391.622
Grand mean = 18.6 CV.=83.82%

*  Significant at 5% level

**  Significant at 1% level

ns Not Significant

aad = g aa U o { 4 ¢ o o’ny
ﬂ’]i'NNﬁﬂ']\']ﬂﬂﬂﬁ 6 NMITAATWHANNANN HAUBI BA 5IUNY NAA ﬁﬁﬂﬂﬂﬂ!ﬂﬂilmuﬂ‘ﬁu

1 a - 1 = A o T4 =
dauifevenvssudiunenseudesuy ety 20 dlam Tasulasdoyauuy arcsine v/ X

SOURCE df SS MS F-value F 0.05 F 0.01
Rep 2 1629.003 814.502 2.592" 3.23 5.18
Treatment 19 10787.391 567.757 1.807% 1.84 2.36
A 4 3022.143 755.536 2.404" 2.61 2.83
B 3 2790.742 930.247 2.960° 2.84 4.31
AB 12 4974.507 414.542 1.319% 1.92 2.52
Error 38 11942.305 314.271
Total 59 24358.699 412.859
Grand mean = 23.79 CV.=74.50%

*  Significant at 5% level

ns Not Significant
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aad a d aa ] @ 1 t o { a
MINWANWADAN 7 NTUATICHANNADA Wav09 BA 37111 NAA hilnanssiuiuseaiing

.5' Ay (IR 1 a Y [ ¢
Tuvosgudiuaensouderuy Weoiy 12 e Tasulasdoyauuy vX +1

SOURCE df SS MS F-value F 0.05 F 0.01
Rep 2 0.155 0.078 4425 3.23 5.18
Treatment 19 0.462 0.024 4387 1.84 2.36
A 4 0.044 0.011 0.631™ 2.61 2.83
B 3 0.160 0.053 3.042° 2.84 431
AB 12 0.258 0.021 1.225" 1.92 2.52
Error 38 0.667 0.018
Total 59 1.284 0.022
Grand mean =1.06 CV.=1241%

*  Significant at 5% level
**  Significant at 1% level

ns Not Significant

A1 19NATINEAAT 8 MTAATIZHNINADA Koo BA 321111 NAA Nilnadesiuaueeania

¢g g . ' = 4 o d
YuvosFuduasndouduy ooy 16 dlav Tasmlasdoyauuy VX +1

SOURCE df SS MS F-value F 0.05 F 0.01
Rep 2 0.199 0.100 4593 3.23 5.18
Treatment 19 1.205 0.063 29217 1.84 2.36
A 4 0.449 0.112 5.174" 2.61 2.83
B 3 0.126 0.042 1.930™ 2.84 431
AB 12 0.630 0.053 2.418" 1.92 2.52
Error 38 0.825 0.022
Total 59 2.229 0.038
Grand mean =1.11 CV.=13.16%

*  Significant at 5% level
*%  Significant at 1% level

ns Not Significant




AT NNANNADAN 9 AT AT

Hneadd Haves BA Jaufu NAA fiflnadednouesail

) l; Q’I 1 1 o g QU
fnduvesTutuaenseuTIrNy Wiseiy 20 dla Taslasdoyauuy VX +1

SOURCE df SS MS F-value F 0.05 F 0.01
Rep 2 10.194 0.097 3.062" 3.23 5.18
Treatment 19 1.322 0.070 2200 1.84 2.36
A 4 0.355 0.089 2.809° 2.61 2.83
B 3 0.212 0.071 2.240™ 2.84 4.31
AB 12 0.754 0.063 1987 1.92 2.52
Error 38 1.202 0.032
Total 59 2.717 0.046
Grand mean = 1.17 CV.=15.12%

*  Significant at 5% level

ns Not Significant

AT NRANWADAN L0 NISUATISHNNAAA WaUDe BA 32UR1L NAA Ninanon1ue o

i d .
vasfudIunBnsouUTIILY By 12 Filav

SOURCE Df SS MS F-value F 0.05 F 0.01
Rep 2 1.703 0.852 9.286 3.23 5.18
Treatment 19 7.339 0.386 4.212" 1.84 2.36
A 4 2.564 0.641 6.988 " 2.61 2.83
B 3 2.295 0.765 8342 2.84 431
AB 12 2.480 0.207 2.254 1.92 2.52
Error 38 3.485 0.092
Total 59 12.528 0.212
Grand mean = 1.11 CV.=2727T%

*  Significant at 5% level

**  Significant at 1% level




and a 4 aa [} o 4 3
ﬂ'lﬁNNﬁ‘VlNﬂﬂﬁﬁ 11 MTAATICVINNANN WaUDI BA 53UAU NAA ﬁﬁﬂﬁﬁlﬂﬂ’ﬂﬂﬂ'l']ﬂﬂﬂ

k4 ]
YesFudneNBaUTIINY Kooy 16 dila

SOURCE df SS MS F-value F 0.05 F 0.01
Rep 2 7.646 3.823 8.299" 3.23 5.18
Treatment 19 28.325 1.491 3.236" 1.84 2.36
A 4 8.944 2236 | 4854" 2.61 2.83
B 3 10.065 3.355 7.283" 2.84 431
AB 12 9.316 0.776 1.685™ 1.92 2.52
Error 38 17.505 0.461
Total 59 53.476 0.906
Grand mean = 1.57 CV =43.09%

**  Significant at 1% level

ns Not Significant

and a o an [ ) 1 1
AT NNANNADANIZ NSAATISHNNTDA WU BA 39U01U NAA NUNaABAINETIEDN

k4 3
yosFudunonasulswny Weeiy 20 dlav

SOURCE df Ss MS F-value F 0.05 F 0.01
Rep 2 1.684 0.842 1.530" 3.23 5.18
Treatment 19 18.915 0.996 1.809™ 1.84 2.36
A 4 3.153 0.788 1.432% 2.61 2.83
B 3 7.751 2.584 4,694 2.84 431
AB 12 8.011 0.668 1.213% 1.92 2.52
Error 38 20.915 0.550
Total 59 41,513 0.704
Grand mean = 1.57 CV =47.18%

**  Significant at 1% level

ns Not Significant
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] [ L4
ATIHANADAN 13 MIUATICHNNGOR Waves BA 32uiL NAA ilinadeilesidudau

14 [
daufasinvesudiunensouderuy ey 12dani Tasurlasdoyauu arcsine ' X

SOURCE df SS MS F-value F 0.05 F 0.01

Rep 2 855.188 | 4.27.594 5.783" 3.23 5.18

Treatment 19 2687.734 | 141.460 1.913° 1.84 2.36

A 4 1160.612 | 290.153 3924 2.61 2.83

B 3 610.849 | 203.616 2.754" 2.84 431

AB 12 916.273 76.356 1.033™ 1.92 2.52
Error 38 2809.904 | 73.945
Total 59 6352.826 | 107.675

Grand mean = 9.00 CV.=9548%

*  Significant at 5% level

**  Significant at 1% level

ns Not Significant

aad a aa 1 [ % [} o o :
A1 NHANIADAT 14 MIANTIEANIAOA Haved BA 32Ul NAA Ailinadonlesidudsu

1 d s
dauifinsnuesFuduaenseuderuy ooy 16 dlav Taouwasdoyauuy arcsine v/ X

SOURCE df SS MS F-value F0.05 F0.01

Rep 2 4055213 | 2027.606 | 9.338" 3.23 5.18

Treatment 19 16459.408 | 866.285 3.990" 1.84 2.36

A 4 8811.362 | 2202.840 | 10.145 2.61 2.83

B 3 2945.983 | 981.944 4523" 2.84 431

AB 12 4702.063 391.839 1.805™ 1.92 2.52
Error 38 8251.101 | 217.134
Total 59 28765.722 | 487.555

Grand mean = 18.8

**  Significant at 1% level

ns Not Significant

CV.=78.249 %
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1
aasd

a 4 aa ] @ 5 T g
A1T1IHANEAATN 15 MTAATIZHNNADA Waved BA 3211 NAA Ninasdenlosidudauy

k4 t
daufasnvesiudiunenseudaruy ooy 20 dlensi Tasuilasdeyauu arcsine v X

SOURCE df SS MS F-value F 0.05 F 0.01

Rep 2 2983.723 | 1491.861 4376 3.23 5.18

Treatment 19 25649.679 | 1349.983 3.960 1.84 2.36

A 4 12432.036 | 3108009 | 9.118" 2.61 2.83

B 3 4406.598 | 1468.866 4.309° 2.84 4.31

AB 12 8811.044 | 734.254 2.154° 1.92 2.52
Error 38 12953.544 | 340.883
Total 59 41586.945 | 704.863

Grand mean = 22.25 CV.=8296 %

*  Significant at 5% level

** Significant at 1% level

AITWHANWADAN 16 MITUATISANWAOA Wause BA 501U NAA NNanos MU 0N

= 3 Q’I ' 3 L) v L4
favuvssudunonseudsrny ooy 12 dlaw Taeulasdoyauuy VX +1

SOURCE df SS MS F-value F 0.05 F 0.01
Rep 2 0.037 0.019 0.668" 3.23 5.18
Treatment 19 1.144 0.060 2.160° 1.84 2.36
A 4 0.451 0.113 4.046 2.61 2.83
B 3 0.141 0.047 1.683™ 2.84 4.31
AB 12 0.552 0.046 1.651™ 1.92 252
Error 38 1.059 0.028
Total 59 2.240 0.038
Grand mean =1.06 CV.= }5.60 %

*  Significant at 5% level
**  Significant at 1% level
ns Not Significant
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AT NHANWADAN 17 MIUATIZHNWADA WaUdd BA 52un1 NAA Nilnanssiuausni

=) J Q’l ! A oy & o
atuvesFuduaendoudesuy ooy 16 dlad Taeudasdeyauuy VX +1

SOURCE df SS MS F-value F 0.05 F 0.01

Rep 2 5.932 2.966 5.482" 3.23 5.18

Treatment 19 35.035 1.844 3408 1.84 2.36

A 4 19.086 4.772 8.819 " 2.61 2.83

B 3 4.424 1.475 2.726™ 2.84 431

AB 12 11.524 0.960 1.775™ 1.92 2.52
Error 38 20.560 0.541
Total 59 61.527 1.043

Grand mean =1.51 CV.=48.59 %

**  Significant at 1% level

ns Not Significant

aad a d aa [ 'Y { () {
AT HHANWADAN 18 A1TAUATICANNADA WaUDI BA $2u0U NAA Niinadediviusini

a 3 Qy 1 ¥ = A (3 4 ¥
NaTUYBIFUTIUABNBIUAITNY 111801y 20 dlam Taeuasdeyanuy VX +1

SOURCE df SS MS F-value F 0.05 F 0.01

Rep 2 6.741 3.371 4.823 3.23 5.18

Treatment 19 68.255 3.592 5.140" 1.84 2.36

A 4 30.654 7.663 10.966 2.61 2.83

B 3 11.854 3.951 5.654" 2.84 431

AB 12 25.747 5.146 3.070" 1.92 2.52
Error 38 26.557 0.699
Total 59 101.552 1.721

Grand mean =1.70 CV.=49.04 %
*  Significant at 5% level

** Significant at 1% level






