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Abstract

The seeds of chrysanthemum (Chrysanthemum indicum Linn.) were sutface sterilized in
20% Clorox for 20 minutes and cultured on MS medium (Murashige and Skoog, 1962) without
growth regulators for 4 weeks. It was found that seeds germinated and gave 98%
uncontamination. Shoot tips, leaves and nodes of in vitro grown Chrysanthemum indicum Linn,
were excised and cultured on MS medium supplemented with 2 mg! BA (Né-benzyladenine).
Multiple shoots were initiated from node and shoot tip explants. Shoot proliferation from shoot
tips was better than node explants. Therefore shoot tips were used as source of explants for
further experiment and incubated on MS medium containing 1.0, 2.0, 3.0 and 4.0 mgl'lBA for 4
weeks. BA at 3.0 mgl'l was found to be the optimum concentration for the induction of multiple
shoots 'and gave the highest number of 8.32 shoot per explant. To promote rooting, medium
supplemented with cither NAA (O-naphthaleneacetic acid), IAA (indoleacetic acid) or IBA
(indolebutyric acid) were tested. Roots were induced on MS medium supplemented with 1 mgl'1
NAA and gave 5.68 roots per shoot explant. The percentage of rooting was 87.5%. In addition,
NAA containing medium produced thick and healthy root. Rooted shoots were acclimatized and
successfully transplanted to soil. The percentage of survival was 100%.

Protoplasts were isolated from young leaves of these plantlets. Leaves (0.4 g) were
digested with 5 m! of enzyme solution: containing 2.5% (w/v) Cellulase Onozuka R- 10, 0.5%

(w/v) Driselase, 0.5 % (w/v) Macerozyme R-10 in 0.6 M mannitol. The average yield of

()




isolated protoplasts was 2.32 x 10° per millilitre. Protoplasts could be released with no
significant differences under both dark and light regimes. The viability of protoplast as assessed
by fluoresescein diacetate was 87.5% at 3 hours. The culture of isolated protoplasts was
investigated according to different methods namely liquid cuiture and semi-solid culture. The
results revealed that cell wall regeneration was clearly visible on semi-solid MS medium
supplemented with 1 mgl” NAA, 0.1 mgl" 2,4 -D (2, 4 - dichlorophenoxyacetic acid), 0.6 mgl”
BA and 2% coconut water under dark condition. Cell division was observed during 24-48 hours
after the osmotic pressure of the medium was gradually reduced at 0.1 M interval everyday from

0.6 M to 0.3 M. The percentage of dividing cell was 25.18%.
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gAT0IHT MS ASUANNLD

NAA BA 24D CW2% Sucrose Mannitol 0.6 M (%) (%)

1 06 0.l + - + 15.26b' -

1 06 0l + - aalumy’ 25.18a -

1 06 0l + 3% + 11.43d 2.62

1 06 Ol + 0.6 M - 11.72d -

1 05 - - . + 11.99d -

105 - + - + 14.88b -

1 1.0 - - - + 11.50d -

1 1.0 - + - + 13.01c -

1 1.5 - . - + 7.02¢ -

115 - + - + 777e -
F-Test *k
C.V. (%) 39
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FRBIMITHEN
KNO, |
NH,NO;
CaCL,'2H,0
MgSO, -7TH,0
KH,PO,
TINBIHITIBN
MnSO, *4H,0
ZnSO, *TH,0
H,BO,

KI

Na,MoO, -2H,0
CuSO, *5H,0
CoCl, *6H,0
man

Na,EDTA
FeSO, TH,0
msduvsd
Myo-inositol
Aonily
Nicotinic acid
Pyridoxine HCI
Thiamine HCI
Glycine

Sucrose

Haansunodng
1,900
1,650
440
370
170

22.3
8.6
6.2

0.83

0.25

0.025

0.025

37.25

27.85

100

0.5
0.5
0.1
2.0
30,000
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MAHUINT 2 daulsznauvseaisazais CPW

CPW salt 1/52noudy
KH,PO, 272 fiaanfureans
KNO, 101.0 laanTuneday
CaCL-2H,0 1,480.0 Haansuneans
MgSO, 7H,0 246.0 Haaniuaeans
KI 0.16 Na@nfuneaas
CuSO, 5H,0 0.025 flaaniuneans

A A Ada o
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¥
nmiumeamsazaevigoaisadulassdmaadlumsazasinuiinea 0.6 M
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Aumsnaassihiaznoannszismrazmonaouna laiuyuuazinny
1 a
qunan
=t A 2 3/ ° o t
2. noaasazmwivgessaiuleesdina 90U 1 91U 1 HIAAIIUAIBEN
Twﬂmfmﬁwaﬂuuﬁlm Padronszantadlas
3. wionield s wit mlﬂmwaaumﬂﬂamgamiﬁmmmlqamiﬁww
Tny InnanadnisdmzEsuidmiouion quum'lu'JuTWiTmlammmu
o, a oo S8 do
¥ lasdatlunlefisuangas

o S P o 2
wlofiFud v Innanaaniain = Sy Ins Invanadnisoauas x 100
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$1uanu Ins Innanadnane
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a . = Y o ¢ &
mManuanii 4 Siasndeumsadrimniuvadues Ins Tnwanad -
=t = v 4 3 9 =
1. wSsuasazawdunanevias limwanududu 0.1% lumsavanwuuuil
& o\ Ed a oy
nen0.6 M Tavvauaaneylef 1o 0.02 nfu azarwluasazanaunuilnea 20
iadans
= L4 d o a2 T d
2. weamsarawdunaaetlaslan S 1 vea asuudiediting Innmadey
vuusualad udstlanszendaalad
3. hlunsaeaeudiundowanssmizrunvigeasaaud Tns Tnvanadiiims

b4 ar o A
A WHUAEADTLIDIUT

MARLIAT 5 mMIansevanuudsdsiuves BA fFamudududis q umssmirld

3
-~ e T oA ] as o
Basnau veasausesudivluna 4 dla

Source of variance df Sum of squares  Mean of square F-value
Treatment (BA) 3 42,7764 14.2588 20.68%*
Error ' 16 11.0300 0.689%4
Total 19 53.8064

CV. =13.5%

'
[ -7} =

= (anAeetelied Rt 1ena (P< 0.01)

[T

’ = -~ o 0 13 A ch =
MARNUINTN 6 ﬂ'l‘a")iﬂ'i'lgﬁﬂ'TllJllﬂiﬂ‘i’éuﬁ]ﬂﬁ‘ﬂ?u’!ui'}ﬂﬂﬂﬂu lﬂﬂtﬂ'l%lﬁﬂﬂclu‘h'uﬂ‘llﬂﬁ

=y 4 ) w d
A1HITUAZDBNTUAN 9 L‘]_]u52ﬁﬂﬁil'§lﬁ"l 3 ﬁ'llﬂ'l‘l’i

Source of variance df Sum of squares ~ Mean of square F-value
Treatment (media) 4 17.6062 44016 5,776%*
Error 15 11.4531 0.7635
Total 19 29.0594

CV. =174%

ar

++ yapdwedihfodAgtanada (P<0.01)
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H o 4 =1 a g '
a7 Nmnﬁ? ﬂ']S'JLﬂﬁ'WS;”Hﬂ’)'llfllﬂS'L"iQu‘ﬂﬂ\ilﬂﬂ'ﬂ‘]fuﬁ’ﬂ'l'imﬂ‘il'lu'lui'!ﬂ@’l'ﬂfgl}ulﬁﬂ

.::’ = o T [ ar <
wnmaﬂﬂu‘mﬂmmammmzeantﬁuma 9 Lﬂmzﬂmm 3 ’CT‘]Jﬂ'm

Source of variance df Sum of squares  Mean of square F-value
Treatment (media) 3 1938.61687 646.2563 72.36%*
Error 12 107.1675 . 8.9306
Total L5 2045.7844

CV. =4.0%

ar

#* [anaadaihisdvaaneana (P<0.01)

o

- a o o vy A 4 Ja Py
APHUINN 8 m'i'll'ﬂ‘i"I$‘riﬂ’J”lmlﬂiﬂi”m‘U‘E}\‘li]’lu’m'i‘lﬂ?lElﬂumi)m’lzmElx‘iclu'i)’lﬁ’l‘ﬂ’m

o 1 ar '
NAA Tesuamududueig q tlussoznag 3 dle

Source of variance df Sum of squares ~ Mean of square F-value
Treatment (NAA) . 2 9.8750 49375 18.59%*
Error 9 2.3906 0.2656
Total 11 12.2656

CV. =11.6%

[

w (andnetehisdvutanata (P<0.01)
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ﬂ’]ﬂWHQﬂﬁ 9 ﬂ’li')lﬂi'lgﬂﬂ'ﬂuliﬂSTJS'JH‘UENHJﬂﬁ%uﬁﬂ’]ilﬂﬂil‘]u']ui’lﬂﬂﬂﬁu!;{}ﬂwng

4 At @ Y 9 o o ¢
@IV NAA ILATAMUUHUTURAN < lﬂu'ﬁ’%ﬂ&’i’)ﬂ'] 3 ﬂ'ﬂﬂ']ﬁ

Source of variance df Sum of squares Mean of square F-value
Treatment (NAA) 2 2027.3267 1013.6634 51.12%#*
Error 9 - 178.4700 19.8300
Total 11 2205.7967

CV. = 64%

ar

# yandaetaliiod g nana (P< 0.01)

4 o J =y = T
meruani 10 msderednnuslsnmessiiaeu laitazmlumssugumeas

"] o
Sren Tng Inviarad

Source of variance df Sum of squares ~ Mean of square F-value

Treatment 11 821.7142 74.7013 180.12%*
Enzyme (E) 3 657.7097 219.2366 528.63%*
Hour (H) 2 74.9450 37.4725 90.36%*
ExH 6 89.0595 14.8432 35.79%*

Error 24 9.9534 0.4147

Total 35 831.6675

CV. =7.8%

= |apaAnesiTudAnganaad (P<0.01)
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P = 'd : :J o P
MaRuInd 11 msaasieranuulsdsuveaiminlufmunzanlunisuen

Tris Tnvarerd
Source of variance df Sum of squares  Mean of square F-value
Treatment (Icaf weight) 2 321.6867 160.8434 98.34**
Error 6 9.8134 1.6356
Total 8 331.5000

CV.=75%

\ L) - o o @ ql ey
% {(1ANN1NDYNYUITINYIINNADA (P<0.01)

P a s =
AARLEINT 13 msanserauuslsaunuiiEiaved Ins Innanad (%)

Source of variance df Sum of squares Mean of square F-value
Treatment (viability) 2 3016.5417 1508.2708 284.65%*
Error 9 47.6875 5.2986
Total 11 3064.2292

C.V.=3.5%

ar

 uangnediiifed Ay iamneana (P<0.01)

= - ¢ P Y a ¢
MAHUINT 14 f]'l'i"JLﬂ'a"iﬁfﬁﬂ'J'uJilﬂﬁﬂi?ﬂﬁjﬂﬁﬂ?ﬁﬁ3ﬂlﬂﬁ1$ﬁﬂ1uﬂ']3ﬂ5"I\‘lf‘luﬁl."h'ﬁa(%)

Source of variance df Sum of squares Mean of square F-value
Treatment (cell wall) 2 603.3800 51.6900 6.51%
Error 6 47.6400 7.9400
Total 8 151.0200

CV.=97%

o o

* uangsedaiisdAyneada (¢ S0.05)
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-t L) s P 1 4
ANHUINT 15 ﬂ'l‘i’JLﬂ‘a"l%??ﬂ’ﬂmlﬂSﬂi’n«lf‘{ﬂiﬂ‘!‘lﬂﬂ]miﬂ%ﬁiﬂuﬂ']'ill‘lNl‘H’c]ﬁ (%)

Source of variance df Sum of squares Mean of square F-value
Treatment (cell division) 9 682.6667 758519 293.27%%*
Error 20 5.1729 0.2586
Total 29 687.8395

CV. =3.9%

r
ar

# (ngediiisdAydanaada (P< 0.01)
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