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The purposc cf this study was to investigate factors influencing

the tissue culture of \Phvla noaciflora Greene,on the modified M3 media

with 1 mg./litre of KAA and 1 mg./liter of BA as suggested by Phagamas
Themajaree's experiment (1986). However, varietions on degrees of pH,
types of medis, light condition and quentities of gsucrose were added
to the experiment. Tissues of the second &nd third leeve pairs wzre
sclected for this experiment. The room temperature wes controlled
within 2812 degrees Celsius.

In the first experiment, the medis's pH was veried from 4.0-8.0.
It was found that czlluses developed well on the media with 5.0-60 pH

In the second experiment, pH levels of both solid and 1iquid
medis were variea from 5.0 to 6.0. The first set of cultures was
incubated within the room exposed to 12 hour continuous fluorescent
light while the other was kept in the dark. The reeults showea that
the solid media with 5.6 pH under the fluorescent light preoduced
highest average fresh weights of calluses. In epplying the 6x2x2 factcr‘la?
design for an anzalysis of the differences of the average welghts, it
wes found to be statietically significant at .01 level.

In the third erperiment, quentities of surrose were veried from
0 to 10.5% 7The results showed that no callus developed on the media
without sucrose but it gave better results on the media with 1.5-
10.5% of sucrose. However, best asverage fresh weights of cslluses
were obtained from the media with 3% and 4.5% of sucrose respectively.
One-Way Analysis of Veriance and Duncen's New Multiple Range Test
were cmployed in peirwise snalysie of the average weights. The results
revealed that the difference of the weights obtained in both media were

not statistically significent et 0.05 level.

.
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(Pence and others. 1981 378 - 384) ;amﬁ'iagmmu (Globular embryo)
9a¥ Capsella sp. a:tn?qiﬁﬁiuaﬂuﬂzﬁﬁnnwusEﬁﬁuuaaﬁ%maayiﬂsﬁluu?n1mdga
AaTEvang 12-18 Lafiduf Sesseuntoderddiinostanonnsdaluld  (Raghavan
and Torrey. 1963 540 - 551) Pence uncaven @ dngaat futauatudn 0
TR Inmature embryos #341nTHR N za-masAinan Fudure whareglnse
1uu?nwdeQtdadetaiuﬂﬁﬁnwaﬁwunmaqaﬂﬁxﬂa (Pence and others. 1981 . 378 -

X ' Yy A .
384) MIIAWIWLAUY Leptopteris hymenophylloides WII? viiat daduluasy
o e, r';"“! o ? w N
(Juvenile leaf) stidnlfaluamasmiai suduzecnsailasdlussduauesiu
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'."v E'l 004 g -] - ‘!u
A%19 2 U1ﬂUﬂﬂﬂtﬁﬂH§34uﬂﬂﬂﬂﬂ{W1zlaﬂdvuﬂﬂﬁﬂﬁuﬂﬂﬁﬁﬁ MS ARAMUIY pH

2993 M35 HANe 9 e & Suadh

pH #D43MI3 %%wﬁnﬁ?tagaﬂaauﬂaﬁﬁ (ndu)
4.0 0.63
4.5 1.21
5.0 2.06
5.5 2.64
6.0 2,00
6.5 1.11
7.0 0.94
7.5 0.67
8.0 0.48
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% %
A 11.437 5 2.287 22.785
B 81.597 1 81.597 812.792" "
c 3,616 1 3.616 36.021
AB 8.932 5 1.786 17.79 "
AC 1.632 5 0.326 3.252° "
BC 0.689 1 0.689 6.864
ABC 0.635 5 0.127 1.265
Residual 21.684 216 0.100
Total 130.222 239 0.545

o aql-“ -
* *uluefgmrstamseiy o1

F.o1 (1,216)
F o1 (5,216)
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MI39 13 dnussnavussl e s mim1flunngi auuemns §as Murashige

and Skoog (1962)

ey et re—

Stock Solution ﬂﬁﬁtﬂﬁ l ndyu ﬁa§§a1
1 oy TagiesluL msm (NH,NO,) 165
Trusdi Janlusagn (KNO,) 190

| Tindn | 1,000
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Stack Solution q19L03 n{u linnan?
2 puntudandfatia (Mgso, . 7H,0) 37
WHINiEdaL e (MnSo, . Hy0) 1,690
f9fifaina (znso, .74,0) 0.860
matiuadfaLva (Cuso, .5H,0) 0.0025
oy 1,000
3 upatL Juuranlsd (CaCi,.2H,0) 44
Tnunss Jonlalated (x1) 0,083
Touaafinnalsf (coCl,.6H,0) 0.0025
L windu 1,000
4 Trusds dunlaTzlagt quradinn (Ru,P0,)| 17
NIAUFN (H,B0;) 0.620
Tot ApaTuguL M (Na,MoO,, . 2H,0) 0.025
wandu 1,000
5 (i adlain (FesSo, . 7H,0) 2.784
10 T4 Ausdanta (Na,EDTA) 2.724
W 1,000
6 auluivmaa (inositol) 2.0
nIallaia (nicotinic acid) 0.01
1winantu (pyridoxin HC1) 0.01
Tmaiu (thiamine HC1) 0.002
Inadh (glycine) 0.04
{ingd 30
whnd 100
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4 - ) q'; o o
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3.10 ¥¥u pH %78 1 N NeOH w332 1 N HCL
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3., - v o d .
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pH
d 4.0 4.5 3.0 5.5 6.0 6.5 7.0 7.5 8.0
1M
1 0,50 1.45 1,6} 3,59 2,43 0.88 0.57 0.44 0,34
2 0.39 0.99 1.%0 2,67 1,74 1,39 0.95 0.94 0.78
3 0.76 1.51 1l.46 2.72 1.98 1.11 1.6 0.62 0.74
4 10.53  2.50 2.22 2.35 1.47 1.14 1.42 0.57 0,67
5 0.39 0,39 2,07 2,25 2,16 1.43 0.89 0.58 0.51
6 0.68 0.54 1,93 2,53 2.57 0.8 0,92 0.74 0.32
7 0.87 0.84 2,17 2,51 1.82 1,20 0.74 0.66 0.4l
8 0.72 1.67 1.74 2.13 2.98. 1.15 0.97 0,64 0.34
9 0.56 1.07 2.85 2.89 1.4% 0.97 0.73 0.60 0.50
10 0.92 1.22 2.48 2.80 1.44 0,98 0.62 0.96 0.23
ﬁ%ﬂﬂhtaéﬂ 0.63 1.21 2,04 2,64 2.00 1.11 0.94 0.67 0.48
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4 ¥ 4 -
VLHAZL AU MIINIGEAT Ms Anuuss MIF pr s M luTsfuAte 9 Lifulaen

4 Hinrh
xﬂ xl Ra x? i‘ ﬁa i! i.! xlb
0.48 0.63 0.67 0.9 1,11 1,21 2,00 2,06 2.64
- ey % *h * ¥ *% 'Y
X, 0.48 | - 0.15 0,19 0.46 0.63 0.73 1,52 1,56 2,16
- Lk ] %N wx L 3 ] ¥ ¥
X, 0.63 - 0.04 0,31 0.48 0,58 1.37 1.41 2.01
- * * % L L * * &
X, 0.67 - 0.27 0.44 0.54 1,33 1.37 1.97
- L1 ] L3 %
X, 0.94 - 0.17 0.27 1.06 1.10 1.70
- EL ] W *H
s 1.11 - 0.10 0.89 0,93 1,53
- t ook LR ] %
X, 1.21 - 0.79 0.83 1.43
= L]
X, 2.00 - 0.04 0,64
- L1 )
, 2.04 - 0.60
X, 2.64 -
*®al - qqé -
wluahdgmresnmmesfiu .05
and
 iusr g~ adians sy .01
v 4 d
%, wnngatonegacunadsEanamrsmidu pr 4.0
- v d 4w
,  wmindaaaunauasddsnamuaTmiiy pR 4.5
- v 4 A
, ¢ WwingalofuYa uAaNEIMa MITIESU pH 5.0
- ‘: E!' w '-! 4
. B VMEDEALORHYDIUARKEI"N2WMTNITY pH 5.5
- ‘g’ C‘ " "‘
X, v'wingalosurasunsdgasnomremii pH 6.0
~ ? ﬂz o i
. winilngal oanva suaedEamamAImITu pH 6.5
= w 4 . 4
X, uwwingaionugadunaidama~wrsnidy pH 7.0
- o 4 - q .
,  Wmindat aaygasunadd@aImamoanldy pH 7.5
= ¥ 4 v -
X,  winindalasueaduasddgatnamasmidy pH 8.0
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4 ¥ - 4
Multiple Range Test UDIUARRANLWASLAHIVUBTMITEAT MS Aaulas widfu pu

Qussfunng o

wr = qre @Y EEE
ﬁuﬂ’w&ymws!ﬁﬁ%szﬁu .05 ﬁua"wé’r@mﬁaﬁﬁaﬁisﬁu .01
(a.05) (a,01)
W, 46.3192 0.4229
Ws 0.3363 0.4400
We 0.3477 0.4537
Wy 0.3558 0.4628
We 0.3625 0.4685
Wy 0.3570 0.4753
Ve 0.3716 0.4799
Ws 0.3750 0.4845
N ——
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g .“ a8 é g -~
A1 17 wnlndagaunadd (nfu) wirrziapelussi pH 1299W13 dnmEas

2M15 uasan o uds uanareturul e~ 4 e

- —
frwm |drm 91a%
o (e |ma {Treatment
ewmlwe [ 1 2 3 4 5 6 7 8 9 10| o=t
a 5.0 b |c, | 165 146 231 183 2.07 1% 2.15 L% 2.7 248 20.38
e, | 161 LIl 146 1.23 193 L17 L.9% 1,35 1.48 2.04 15.32
b, |c, |08 0.9 053 045 0.92 0.8 0.7 0.67 0.82 0.5 7.7
¢, | 0.68 0.5 0.43 0.4z 0.67 0.87 0.9 048 0.7 0.69| 6.63
s, 5.2 b, |c, | 215 1.8 2.23 2,01 1.45 2.61 2.20 1.7 L% 2.58| 20.7
c, {130 253 167 1,58 151 125 1.99 1.93 2,40 2.2 18.82
b, | c, [0.83 0.80 0.36 0.61 0.5 089 1.49 0.47 LI 0.7| 7.8
¢, | 0.47 052 0.45 0.7 0.67 0.61 0.66 048 0.8l 0.68] 5.%
ay 5.4] by [ ¢, [1.89 L63 1.5 2.45 2,25 204 1.62 2.5% 164 L83 19.53
ca |19 L2 151 225 1.5 1.9 1.63 2,16 1.9 203 18.68
b, [c, | 170 0.8 0.87 0.62 0.9 137 071 1.62 1.38 2.14] 12,26
¢, [0.98 1,37 137 1.42 140 1.12 1.67 1.83 1.43 1.39| 13.98
a, 56| b, | ¢ | 2.65 248 2.95 2.62 3.15 3.9 2.9 3.0 3.28 2.86] 29.20
¢y | 266 2.3 2.13 2.61 204 2.42 2.20 2.33 2.83 2.06| 23.%
by | e, [1.32 1.67 089 0.5 0.51 0.9 1.23 0.87 126 115| 9.83
¢, [0.37 0,29 0.32 0.47 0.73 0.39 0.33 0.82 0.64 0.75| 5.1
s, 5.8] b, | ¢, | 2.91 2.63 2.59 2.37 .49 2.5 2.18 2.6 2.95 2.87] 26.06
ca |2.43 164 2,00 245 2.32 2.27 1,99 211 2.06 2.00[ 2025
b, | ¢, |146 0.8 1.40 0.89 1.73 1.46 0.95 1.45 0.83 1.95 12,93
c; |1.67 1,39 1.44 1.3 177 088 0.97 150 1.50 1,23| 13.69
5 6:0 b, | o, 1263 1.7 1.98 147 2.6 2.57 2,17 1.97 1.85 2.04] 2041
¢, 223 1.6 L7 1.93 1.29 141 1700 240 1.9 1.6 17.93
b, | ¢, 1102 1.27 0,39 0. 1.33 0.73 0.58 0,59 1.35 1.21 9.3
c, |0.42 037 0.48 0,5 G % 0.56 0.7 0.7 0.92 0.8L| 6.5
Total  [37.68 33.7 32.86 33.69 36.46 35.38 35.64 37.59 39,70 40.56| 363.32
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(WL apiniss M pr 9893MYT NIMEASAIMAT UBYANINEBIURY AUANAL I

b 2o

Source of Variation SS daf MS F

AB A at b, 11.166 5 2.23 22.30""
A atb, 9.31 5 1.86 18.60" "
B at a, 11.599 1 11.599 115.99""
B at a, 16.142 1 16.162 161.42"
B at a, 3.564 1 3.564 35.64°"
B at a, 36.10 1 36.10 361.00
B at a, 10.70 1 10.70 107.00""
B at a, 12.61 1 12.61 126.10""

BC B at c, 48.64 1 48.64 486.40" "
B at c, 33.75 1 33,75 337.50""°
C at b, 3.69 1 3,69 36,90
C at b, 0.57 1 0.57 5,70

AC A at e, 6.32 5 1.26 12.60""
A at c, 1.75 5 1.35 13.50"
C at a, 1.01 1 1.01 10.10°"
C at a, 0.46 1 0.46 4.60°
C at a, 0.59 1 0.59 5.90
C at a, 2.59 1 2.59 25.90""
C at a, 0.41 1 0.41 4.10"
C at a, 0.70 1 0.70 7.6°"
Within cell 21.684 216 0.10

P SR A S S SR S SRS e

\




('] QQ4 [ 7]
* iuefgmesnanse iy 05
** Wuerdmrednmmss i o1
F o5 (1,216) = 3-84

F o5 (5,216) = 221

A 3¢fiu pH PRBMNS

a 5.0
1

a 5.2
2

a 5.4
s

a 5.6
F3

a_ 5.8

a 6.0

B &N aamg
b, awmasufie

b AMITLNHAT

2
¢  dnmoadudy
¢, + Hug

s
Ca A

Fola,2e) ©
F o1 (5,216) =

6.61

3.02

1
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#1919 19 wWingazasuasdd (ndu) WLWﬂ:LﬂHQUHBﬂﬂﬂSuﬁﬁgﬂi MS ARUUAIIL AN

v .
wrimrearun Sudusefuars 9 1due st & Sand

wimrs (Luads Suf)

ﬁ')ﬂ%
0 1.5 3.0 4.5 6.0 7.5 9.0  10.5
1 0.05 1.65 2.58 2.21 2.19 1.86 1.87 1.70
2 0.10 1.77 2.45 2.87 2.71 2,40 1.8 2.05
3 0.05 1.63 2.78 2.87 2.7 1.91 2.56 2.28
4 0.11  1.57 2,70 2.84 2,74  2.53 2.54 1.14
5 0.08 1.19 3.46 2.91 1.96 1.89 1.8l 1.53
6 0.12 1.48 2.91 2.53 2.36 2.00 1.97 1.96
7 0.10 1.27 2.86 2.26 2.31 2.07 1.76 1.67
8 611 188 290 385 242 2,66 1.53 2.13
9 0.12  1.22  3.25 2.63 2.11 1.86 2.22 1.59
10 0.05 1.34 2.98 2.86 2.07 2.33 2,30 2,23
whvlindniony | 0.08 1.47  2.91  2.65 .36 2.15 2.06  1.82

|
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A1319 20 RENIILATfinamuanatszritenwase dusieg teamindaunnds
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3 ¥ da ¥
murziapwuamInudegng us Raues MAwarwarvn fufussfunng 2 ou

o e —— e = TS e eSS
Yx i‘a Yﬂ ')ET i's Ys Yﬁ 'i’
0.08 1.47 1.82  2.06 2,15 2,36 2.5  2.91
X o0.08| - 1.39%* 1.74** 1.96** 2.07** 2.28** 2.57*% 2.83**
i‘= 1.47 - 0.35** 0.57** 0.68"* 0.89** 1.18** 1.44**
X 1.82 - 0.22  0.33"* 0.54** 0.83** 1.09**
'i, 2,04 - 0.11  0.32* 0.61** 0.87*
i6 2,15 - 0.21  0.50" 0.76"*
X 2.6 - 0.29* 0.55**
'i“ 2.65 - 0.26
X, 2.91 -
I e e
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v, 0.2365 0.3143
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