WM G4 EERENAR), 2012 4, 5 1 &, £ 8 M, & 1-5 W f
Zhiwuyao Yu Yaolixue Zazhi (Online), 2012, Vol.1, No.8, 1-5 /
http:// jpmp.5Sth.sophiapublisher.com

MRS
Research Report

HIETRALIE, RERNE, BE, MKMYMLRRIZFRENL

B =
Arvind Kumar Verma , K. V. Prasad = , T. Janakiram = , S. Kumar
Division of Floriculture and Landscaping, Indian Agricultural Research Institute, New Delhi — 110 012, India
DB arvindhort@gmail.com; M e
T2 5 24585258, 2012 4F, 55 1 4, 58 8 J doi: 10.5376/jpmp.cn.2012.01.0008
Wk HIH: 201245 12 A 26 H
B3 HW: 2012412 A 26 H
REHMA: 20124512 A 27 H
AILHE W AKFTLE (International Journal of Horticulture) (2012, Vol.2, No.3) o BUKHE BBUITE ANZEUVFRT B, SRA] Creative Commons Attribution
License X L ATIRAL, MOk R EEHE. REXMNEFEARAR5IHE, BTG NRVFIFREESE =T B4 S5 . @i 5] .
IR 0):
Arvind K.V. 55, 2012, 5§ 16 Tl &b B, 3% T K B, 715 28 4 K AT DAL 1 0 72 45 kA, 18 4 24 5 245 3 %% 2% & (online) Vol.l No.8 pp.1-5 (doi:
10.5376/jpmp.cn.2012.01.0008)
1% 3(EE0):
Arvind et al., 2012, Standardization of Protocol for Pre-treatment, Surface Sterilization, Regeneration, Elongation and Acclimatization of Chrysanthemum
morifolium Ramat, Zhiwuyao Yu Yaolixue Zazhi (online) Vol.1 No.8 pp.1-5 (doi: 10.5376/jpmp.cn.2012.01.0008)

B OE HWHAS, RODFRT —EEAN AL RRE, NZEE R 2 55T R IE USR8 0 R AR . 316K
TEAT AR EREE-45 (0.1%)+2 B R(0.1%)+ 8-HQC (200 mg/L)}EF% 3 /NI, B5 IRV B % K (89.44%) . 13 H HeCl12(0.1%)
STTORAEHAT R AR 4 050, WCRERIF, BIGEEIE 91.04%. 7 MS #3731 7500 4 mg/L BAP #1 0.1 mg/L NAA, L%
B 1(93.33%), FEANSMEAR I E0R 2 (5.67)FI 28 FRAE I f R4/ (30.67 K)o FAMEMAE R AN GA3 0.50 mg/L Xf
THAZEMKRL, 1A 30 K. BWNMHE TGS 101 48 RRRRHAR L, Sk m 4, Yy, Ji
25 KRG, SERVEMRIREEK, SRIEHHEYIH B =1,

%%ﬁ 1t Chrysanthemum morifolium, AR, RANEEFE, ZERAE, BI4L

Standardization of Protocol for Pre-treatment, Surface Sterilization, Regeneration,
Elongation and Acclimatization of Chrysanthemum m&rifolium Ramat

Arvind Kumar Verma , K. V. Prasad , T. Janakiram , S. Kumar
Division of Floriculture and Landscaping, Indian Agricultural Research Institute, New Delhi — 110 012, India

= Corresponding author, arvindhort@gmail.com; B Authors

Abstract In the present study we have developed proficient in vitro regeneration protocol from the ray florets of chrysanthemum
cv. Thai Chen Queen to isolate the novel mutants. The maximum survival percentage (89.44%) of cultures was found when the ray
florets were per-treated with mancozeb-45 (0.1%) + carbendazim (0.1%) + 8-HQC (200 mg/L) for 3 hours. Culture establishment
was found best (91.04%) when the ray florets surface sterilized with HgCl, (0.1%) for duration of four minutes. Murashige and
Skoog (MS) media supplemented with 4 mg/L BAP and 0.1 mg/L NAA was found to the best for regeneration percentage (93.33%),
number of microshoots per explants (5.67) and minimum days required for shoot regeneration (30.67). The regenerated plantlets
were transferred on the MS media supplemented with GA3 0.50 mg/L was found to the best for shoot elongation after 30 days of
elongation. The successful acclimatization of elongated plantlets was achieved by transferring them into glass jar with polypropylene
cap filled with peat + soilrite (1:1). The hardening of plantlets was completed after 25 days of acclimatization and then plants were
transferred to greenhouse for flowering.
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% {E(Chrysanthemum morifolium Ramat.)VENVIMEM AR Y, & EBRAE TS E—MEZEWEED . V)
e, EHERMNIRTEEL, &% 4, ERFEEYPHAR ST RS E S A (Kumar et al., 2006). 54 H
PRI 25 G 50 FHARER, —HLTETELSCEEYM LG, RHOUMNITRIR), EFREEE. £k
T3 PA KON S 28 ot /450 8 () SR M SR S R A ) (1 WL B4 AN B (Rout and Das, 1997). 248 s Fi ) o438 © 22085 — 24
BT T — 2, FHIERON AR — M RIS R RSB, R AL EH B2, 32w T K a0 % 5
TE RG] Y ) RAZ 26 . FELE T AR B I AN Tl AR, AT T ZH AR 5, 3 IR 20 38 1 5 SRR B
H, LM (Misra et al., 2003).

T 6 1 S T ) = S R 38 A A A P A 34 28 05 A R AR B I TR A A H I 40 kA (R IR . B AR T SR R AR
FEARRAE, W LRGBS SO — 7 BN 733, RARMERS B X seyE Bl EAA B AT e R RIA A — e/ ME A I
2% 1) R R /% & 8 (Mandal and Datta, 2005). £ A4S 525G K RAR & Fiol 22 A FH IR A2 R g ar 4 1)
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Table 1 Effect of different pre-treatments on contamination and explants survival

Treatment Microbial contamination (%)  Explants survival (%)
Control (distilled water shake) 94.44 (76.55) * 5.56 (13.49)
Mancozeb solution (0.1%) 77.78 (62.19) 22.22 (27.85)
Mancozeb (0.1%) + Carbendazim (0.1%)+8-HQC (200 ppm) -3 hrs 15.56 (22.92) 89.44 (67.12)
Mancozeb (0.2%) + Carbendazim (0.2%) +8-HQC (200 ppm) -3 hrs 8.89 (17.29) 75.56 (60.61)

SEm=+ 2.50 2.50

CDat5 % 8.23 8.29

* Arc sin\% transformed data

R 2 RMNKE X5 R A SME R AT (5200

Table 2 Effect of surface sterilization on contamination and explants survival

Treatment Microbial contamination (%)  Explants survival (%)
Control (distilled water shake) — 2 min 90.00 (71.76) * 10.00 (18.28)

HgCl, (0.1%) — 2 min 24.44 (29.43) 75.56 (60.61)

HgCl, (0.1%) — 4 min 15.56 (23.04) 91.04 (67.00)
HgCl, (0.1%) — 6 min 7.78 (15.64) 51.77 (45.97)

SEm=+ 2.73 2.73

CDat5 % 9.04 9.04

* Arc sin V% transformed data

R 3 RMNKE X5 R SME R AT (5200

Table 3 Effect of surface sterilization on contamination and explants survival

Plant growth regulators (mg/L) Shoot regeneration (%) Days required for shoot Number of micro-
BAP NAA regeneration shoots
0.0 0.0 0.00 (0)* 50.33 1.00

3 0.1 26.67 (31.11) 47.33 1.33

3 0.5 51.11 (45.63) 41.00 2.33

3 1.0 66.67 (66.97) 37.33 2.33

4 0.1 93.33 (75.00) 30.67 5.67

4 0.5 71.11 (57.48) 37.33 5.00

4 1.0 48.89 (48.97) 38.67 4.67

5 0.1 3556 (36.57) 40.00 3.33

5 0.5 2444 (29.63) 4233 1.67

5 1.0 8.89 (17.36) 4733 0.67
SEm=+ 5.31 0.72 0.51
CDat5 % 15.76 2.15 1.50

* Arc sin V% transformed data

BRAS . BRI VS L B SR M I A P2 (Verma et al., 2005). #RIEFE N, AR A TSRS T2, #
M FRAEZERI A (HR A I A6 AL Bt 28 AT A 2 A T g S B0 0 i ot R SRR A B
FE R B T 528 AME AR 2 B AR ) T RE I BRIX A 20 I . RE R CE R AR R R AR E R
2, FAE TR NE L S R % A OB ST R [ A5 R AB K (Pillai and Zulkifli, 2000). 5 0R /N R L 32 P A H0 30 76 %
HRAMIGEE b EITR— R 58525 S8 6 /A 528 ik B4R 3 T B B H (Datt et al., 2005). R
BT FHAMBEARR R RE, SR O IRARIR MK R R R AN 1. S0 IR, F RN AR AR AR (1) [
W% 5 K (Mandal et al., 2000). [FlIH, FTHE T 285G LS RNER SN AR REYE DU 75 A 948 AT 25
Al R AR A
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HAETELLG . A A AREE-45(0.1%)+ 2 B R (0.1%)+ 8-HQC(200 mg / L), MEAR/NERITIAIE 3 ANPNEF, B
U (PR R 2 A o 5 00 BECRD L Ath A BEAH bL, M A 2R T & B K (15.56%) « A7 1 26 B 151 (89.44%) » AR AR Hi-
45(0.2%)+2 # R (0.2%)+ 8-HQC(200 mg/L) AT 3 /NN, THAEDTGGLEE 8.89%, fFAIGZE 75.56%, it Bk
FARAREE-45(0.1%)+% 1 R (0.1%)+ 8-HQC (200 mg / L) kb3 3 /Iit. HATHIS Bala 25(2010)EH B HI—3K,
Z T R (0.2%)HRAREE M-45 15 £ IH®(0.2%)+ 8-HQC (200 mg/L)#tHE 3h B AMEATETE R I m6(62.47%) KR
1 171(56.63%). Kadam F5(2010) & I 7 T ACIE SR BOGRAE M AR PR BE: 2R 0.1% + 0.1%CAREREEA 8-
HQC(200 mg/L) 2.5h.

1.2 SMEARRIAR AR TH K

SYNTER 2 HReA HIBHE S ], AME R FIFRTEN K 0.1% HeCl, 42 4 73875 B L piik(15.56), f7i5 %
B K(91.04%), XHHRAFIEHRN 10.00%. HgCly (0.1%) X AMAMRKIKE 6 780, [EREYTE 4(7.78%) 35 4
fiKs FAIEZR(51.77%) B Rk o b 10 R SR AMERT#E, X0 fe 2 HAME R K [AIEEAE HgCl M5 R
ARG, Gt b, P AT A R 2 R [A . Verma 25(2011) W iRiE, #H45 0.1% HgClL # I K#
TG R KA S BN, ST EIIERE 8. fE5 — s T, R BREFNE LT S /ME R % bR
F B, TEERKFHIRIEDE, SREH 70%FRHEE 2 0%, #3E 1% HeCl, KB 2 ~ 3 4r%f(1lahi et al ., 2007).

1.3 BAP #1 NAA St 2R AR ) B2

ZAIER/ANELE MS BrFR Bk 5558, (EHAFEIRELR BAP FI NAA AL A 3R 3 has B s,
A IRMS HERZ )M, 4 BAP Fl NAA [f] MS R 92350 2E AR B3, 1 BAP (4 mg/L) +
NAA (0.1 mg/L)] MS 357758, HZFFAEZ(93.33%) 2% =T MS + BAP (4 mg/L) + NAA (0.5 mg/L) (71.11%),
T RJE MS + BAP(3 mg / L)+ NAA(1.0 mg / L)(66.67%)F1 MS + BAP(3 mg / L)+ NAA(0.5 mg / L)(51.11%).
BAP (4 mg/L) + NAA (0.1 mg/L)i*) MS }5 773 b, WEFEm £ (5.67), REUR(30.67), HHET HARAFEA B2
g7 o XM ELLE L5 HAl N S A 16 TR AE RS AR I TICE 15 A4E R 2518 70 A Al(Kumar et al., 2004;
Latado et al., 2004). 81t kil - T 25 1 F MR 1A 38 BTURE A5 55 AT DA 0 K A8 3% 78 10 28 P 2E 8 71 (de Jong et al.,
1993). FATHEEFE 72 ERANE, KIERDNER T HAERAETZH0E 5. IINEKE BAP 510K
FE NAA, JESIANE HEREAEZFEVIE G e fE . BT &, M EEHE, St n 3
R, KRG, BRKEEHBHLR, HESWREEFEBAMR. 235 RO A .

|
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Figure 1 Effect of Gibberellic acid (GA 3 ) on microshoot elongation

1.4 GA; WK I

ARG 1 T 2E 2 ) e B BV KA B —— NS PP S GAs 19 MS BeaRdt, B pL AR 2R K, 3
BONK . B S5 RIsi s, AR B RIFH . RGN, EMEmF. XA, AR TR E A
AR, DMER DU AR . 30 KRG FHAEZFKE i K (5.55 H2K), MS K553 LRI 0.50 mg/L GA; FiAEZEK
FEEGE R T MS Bi #2310 0.25 mg/L GA; (3.88 JHEK)HIT 1.0 mg/L GA; (3.48 JEK)(E] 1), A XLk BEHA A
Bt R . TTHEK MS BrFRAkOn ) 1) ToAR Ve B 55 F2.(2.28 JEK) . Shruti 55201 1)0F 5T GA; XI5 44
A KR AR ZE MK IR, RIS 0.5 mg/L GA; ks 3R MK B K(3.5). MK AR 1 78 AL AR A
I PR A B T AR T AR . TR B R AE 2 FEY A 3 22K AIE T o ZERRRAS AR B 1797 S R 1] 6 T8 B
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%, 1M HE TS 2K SRR PR . RERS S - E BN AEMFES TR N, A
SR B, WIZEFERE, AR £ 42 K (Srivastava, 2005).

4 AR AL FHS VA K R
Table 4 Effect of different strategies on hardening

Treatment Survival Number of Plant height Days taken to
(%) leaves/plant  (cm) glasshouse transfer
Glass jar with polypropylene cap filled with peat+ soilrite (1:1) 95.00 (79.21) * 31.50 22.45 21.00
Plastic pot with polythene cover filled with peat+ soilrite (1:1)  75.00 (60.29)  25.00 16.60 28.75
SEm+ 3.61 0.98 0.97 0.84
CDat5 % 12.72 3.45 3.42 2.32
* Arc sin V% transformed data
1.5 YR HI9I4L

RTINS R, MBI R NG ST BEE R, b Ra R+ A LD 12 KEE
) MS RiFREEEZ A KW B AV, AL TR IR R R K (95.00), & m(22.45 E
Ky, AWM FEGLS0)RE, REBRETHAEKREERD(21.000GE 4). Y 20~25 KEHEDpH00T DL
R R % . XL I B AT %5 46+ 99 7L — F(Mandal and Datta, 2005; Nahid et al., 2007).

2 MRS
2.1 R

fEH v SRR EREENYIE, B MEERE . SEYITIER, 58S A RS 1 5848
(NS
2.2 SMEAR G BRI &

HILE M, ARITEIRIE R AR ARAE RSN AE R AME AR . SR BIA R A B 5230 %, RN B SRR
TEVE 30 0. BEANTEH 0.1%AENEERI® )T RIGTE 8~10 208k, FFHWEN K E KK mEE 10~15 708h. AL
BT AL, SRJGTE 0.1%ARAREREE 45 + 0.1%Z H R, S8-FRIEMMFTEIRMHQC)+ 200 mg / L M 2 ho A5
FH 0.1% HgCl , i ATRITHEE 3 0%, BHHE, 3 ~4 5 G AGEREK .

2.3 EERpAIRE R

BT R B EE A m ks RO 8RR (0.22pum) FIR ket 7y 2 = it AT . AT, ERAm=Er TE
FH CEE00%) MR . TR IR b RME 2R VR T 8. AR/ NMEXI R EHFARIIE T, K5
FLEFRAE 55 75 2 b (Murashige and Skoog, 1962). ¥FFRFEHIRM 3% HE . 0.72%(w/v) 35 g FAAS [F] K B 40 A 1)
BAP. NAA. GA3. 7344~ pH1H 5.8+0.1, 121°C. 15 psi /5 K 15 min. BRWHEMERFES, 1§
F B AT 3R A —AMEE 6 O/ 16/8 h), JE3RE 000 Lx, iR E(25+1)C, AHMHERE 60% ~70%.

2.4 AR S FLAE PR A KA

Murashige Al Skoog (1962)[n] ff 4= 55 F=FH i INA [FIKEE S5 HE 1 BAP (3, 4, 5 mg/L)F1 NAA (0.1, 0.5, 1
mg/L). FAZ N A ZE 0 B ok, AN BMEER B MS 15 7R 3L R+ R Z 1 GA; (0.25, 0.5, 1 mg/L)Hik
ITHAZFMK,
2.5 R YL

N T ENIAEE, AR AR SRS S B BT AR AN 26 T, A lde AN EE 11 IR+ AR+
. ARG T BESRE, MBEF TR AR L(CDROHERGE. 20 2] 25 RWENE, EDHBZIRE
ERIFAE

2.6 LRG0T
SR I5E = BELSE R BETH(CRD) . BB SEH T (T Z 0 M H0R(ANOVA). BEANMAEERAT 20 41, =4
HE . A B IR AT arcsin U, 2 5 FREAT 77 25 50 B

&3 Tk
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