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FATHREGESMETALER. FERAHOB—HOER MK BERE pHERLS.SRHBEE. ©
RBEIHEESRHHANBEHYERAYHHASAR. FHH 1.0 me/L 2,4-D+0.5 mg/L KT, AH
% 1.0~2.0 mg/L 2,4-D4+0.5 mg/LKT, 4 % 0. 5 mg/L 2,4-D+0. 5 mg/L BA & KT,ifi FEH#E 1. 0~2.0
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Study on Callus Induction of Pyrethrum cinerariifolium Trev,
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Science, Northwest A B F University, Yangling Shaanxi 712100 ,China)

Abstract: The different organs of free seedlings Pyrethrum cinerariifolinm seed were used as ex-
plants. Effect of different media and pH on callus induction were studied. MS as the basic medium
supplemented with NAA, 2,4 - D, BA, KT, studies were carried out on induction of different ex-
plants of P. cinerarii folium. The results showed :MS medium was suitable for the callus induction
of cotyledon leaf and hypocotyl of P, cinerariifolium, White was suitable for the callus induction of
root. The best pH for the callus induction was 5. 8. When cytokinin and auxin were used on callus in-
duction, 1,0 mg/L2,4-D+0, 5 mg/LKT was best for cotyledon,1,0~2. 0 mg/L 2,4-D +0. 5 mg/L
KT was best for leaves, 1.0~2,0 mg/L 2,4-D+0, 5 mg/L BA, 0.5~1.0 mg/L 2,4-D+0, 5 mg/L
KT » 1.0 mg/L NAA+0.5 mg/L. BA, 0.5 mg/L NAA +0.5 mg/L KT were best for hypocotyls ,
0.5 mg/L 2,4-D+0.5 mg/L BA or KT was best for roots , the inductivity could reach at 100 percent
whose callus was growing, suitable for subeulture. 2, 4-D was better than NAA, KT was better than
BA for callus induction and growth of P. cinerarii folium.

Key words: Pyrethrum cinerarii folium Trev, ; Tissue culture; Callus induction; Plant growth regula-
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PRER EEEZH. TRE - LREF, TBH
THE, 2HEETHBRARE UEFIERAE,
EHELERAARENERAM. E—FEBE
MABREHU. ROABHIRRE=D A LN,
Foof PR A b 2 R SE RS B BUE AL
HEREE AXWAXDYREF. BAAR
PR EURF I ERAR T HREE
B EFHEHE T AN XAR R RSN
B, RRBRBFEIENBRABEFER . BE
HETRAAHMHE. B LARBENHLY, IR
BREl r g, BEEUEARMNER, FIRHEY
AR AR B AERBTTHERE TRY
KBRS AR FERCEATREFHHY
RHRMEERREY. ERAXTRAGHARESF
FEOFRIELTERAEENEY S RE
X FrRAGARFEEHE TR K RME,
AXFERLAHEAAEDERANR ERE
pHE.EAEFEMBAFAHHAATIME
KRR AT BT 5T, LA A B R 4 AR B A0 MR
FEFBREBRN GHHASRRE LR,

1 HHEE5F#E

KB R TR B RAR S RE LA
ERARRMETLER. HRAFHFHEK
BAAhEFAZTENH T B TR FHEAE
Kbt AR B H SNERREINE 30s,%
A 3 4% K E B R 30 min, &
EHABESRKGERTESR MS EREXH &I
FRE2ICTHERERF . ENELFHTE
B 23CHmER 25~30 d, 5B EEY.

EARAZGTHLHAANASE 7o A,
FReah 48 4 M, FHHAHYE 0.5 cm
X0.5 em AR /PR, FHRMAMB YK 0.7 cm &
HNEE, B A fE MS, B5, H, White, 1/2MS(A B
AEBENS FFERE. ATRBEREREN
FRASMHERHAE R HEERR; EREL
T pH EHM 1.0 mg/L 2,4-D #1 0. 5 mg/L
KT # MS i3t , A TR E pH Ex AR MK
DHARESHERRAR: EFHTFLINERERME
WEMZZB(NAA) 2.4 —EFEE (2,4
D) (-FEEEERBAMHE KD EE4AS
MMSEFREL. FFARAEMARKBTRA
RS R HEARESHEMRL,

PSS EEEMEE 3 TR
BN, BREEAFEATREQLEDT, X
Befia) 12 h/d. JBBE 1 000~1 500 1x, B 5
25 d, HiHAEFE, W LEFEMAFEE 0 ¢/L,
FABRHE 7 g/L B 4L, BR R pH {E 33 A ] 4ME &

- Mg RS, KRBT pH BE S8,

2 BRI

21 BEXEFENBpaBIAMEEOGAR
EEHER

AFEYHRKIESENARNMEERHE
SAFHERKNEMEHBER(E DJBLUE
Bk BHEOMSERE LA ERHAH
AMBESFNLE AL TFHMERE,
White E £ EMBHHHALMNETE R
100%, E @ fhH R KT

Rl EEAEAEHNBGAAESOER

Table 1 Effects of different media on callus induction

TH Cotyledon HM Leafl T B 54 Hypocotyl # Root
Bhmng HIE/G  LEME  RIE/% GSERR  BEPR/% EKRN  ATRY AKER
Basic media Percentage Growth status  Percentage Growth status  Percentage Growth status  Percentage Growth status
of callus of the of callus of the of callus of the of callus of the
induction callus induction callus induction callus induction callus
MS$ 93,33 ++++ 100. 00 +++ 93.33 +++ 95. 00 ++
B5 63. 38 ++ 75,00 ++ 82.47 ++4 72.73 +++
H 33.33 -+ 36.67 + 65. 22 +++ 64.69 +++
1/2MS 32.45 ++ 61. 40 +-+ 72.36 +++ 65. 79 ++
White 0.00 - 0. 00 - 5000 ++ 100. 00 +++

=" AWEER R R R R R TR KR TR,
Note: “—7 is refer contained growth; “+"is refer worse growth ; “++7 is refer generally growth ; “+++" is refer better growth;

“+ 4+ 4" ig refer the best grawth. The same as below.
2.2 EREpHEXNREFOHALEFSHEN HIGASESEEREA MEGHEALKE
mE2TH AR pHEVMBRAFEFHAE ZFUBRVAR. A LREFHH—-BoENsE
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R AR E pHENS. S NEE. HPLpHS. 8
M e m ko pH 4. 8692 f5LL E,pH 6.8
a, T FERE, AGASERA R Z R MH
fER., FRRGHFMHE R A E &, AR pH &
ANMBETEYN 100% . EpHEN 488,84

THRFERR AoHECBAINERED . BR
SRERE.EE pH BHAR. A KBZHH
m,pH{EXS. 8 MAKBRA, 4 pH (HH 6.3
HEmP e 8t HEERENEE A KEZFHRT
.

22 TR pHAABNBELAFRNER
Table 2 Effects of pH on callus induction and growth

T3 Cotyledon S Leaf T E 4 Hypocotyl
mrgpH{y BIFE/H% ERWHL AIE/ M EkHER  #eE/XK kR

# Root
HEEE/M  £ENR

Medium pH Percentage Growth status  Percentage Growth status  Percentage Growth status  Percentage Growth status
of callus of the of cattus of the of catlus of the of callus of the
induction callus induction callus induction callus induction callus

4.8 b1. 67 ++ 45, 00 + 100. 60 + 100. 00 +
3.3 55. 00 +++ 75,00 ++ 100.00 + 4 190. 00 ++
5.8 100. 00 ++++ 100. 00 +++ 100. 00 +++ 100. 0 ++
6.3 100, 00 +++ 81.67 +4+ 100. 00 ++ 100. 00 ++
6.8 86, 67 + 4 41.67 + 100,00 + 100. 00 +

23 AKFREMBRFUGARFSHER

2.3.1 24DkEHYH HFidE . FLHE
HHEEFGEHAGEAE, 10dFEKERH
E25dE8 MENTEMMENESE. ALK
BREBHUBER(ED, 2.0 mg/L2,4DHF
HMESFREEG, 1.0 mg/L2,4DESTHERE

HARMES,0.5 mg/L 2.4-DEFEM AHA
LRER. 24D EMNBEFHEBEESE 0.5~2,0
mg/L ¥ i% 100%, 4.0 mg/L 2,4-D ¥ FH,
EN REASmmHEMSEEEHET, R

. BRS THRMARTESHEGHA HRERE,

A YA RSB R B 48 3 SFE.

£3 FERELIDHBGARKZNED
Table 3 Effects of 2,4-D on callus induction and growth

24Dk F# Cotyledon HHF Leal TR Byporotyl # Root
/(:-ng.[;l) REF/ N ERHAR EEER/N  ERKER /% AEMR BEE/N ARER
2,4-D Percentage Growth status  Percentage Growth status  Percentage Growth status  Percentage Growth status
Concentration of callus of the of calius of the of callus of the of callus of the
induetion callus induction callus induction callus induction callus
o 0.00 - 0.00 - 0,00 - 0.00 -
0.5 46, 67 + 66. 67 ++ 63.33 + 109. 00 +++
1.0 80, 00 ++ 53.85 +++ 92.31 +++ 100. 00 ++
2.0 73.33 ++ 23.08 ++ 66.67 ++ 100. 00 +
4.0 0. Q¢ - (.00 — 33.33 + 5{0. 00 +

2,3.2 NAARAE®EH FREEE NAA M
BEAFASEERHELARHERERER (R
4),002.0 mg/L I NAA T AHASMN S
5%, 0 mg/L NAAE S AN . FEMMR
MEGHARES. RIKEKN 4.0 mg/L NAA {

FATEY T A 4 4 1€ 8 W5 R SME R R
BATGRE. EER3 54 TLIEE NAAE
SHRHGAAMEREABDARBES.2,4D
MAHARNESERE KRN L NAA B,
EXMARSEER N EEE 3.

BT T RS RO =4 @ 4L, 6 Ho b 2 b
£4 TRARENAXGGHRAFRHOER
Table 4 Effects of NAA on callus induction and growth

NAA W TR T Cotyledon E M Leaf T8 Hypocotyl # Root
fmg L) BEE/M EKFER BEGE/N  EKWNR ESR/ A RkHA EEE/  EEER
NAA Percentage Growth status  Percentage Growth status Percentage Growth status  Percentage Growth status
Concentration of callus of the of callus of the of callus of the of callus of the
induction callus induction callus induction callus induction callus
Q0 0.00 - 0. 00 - 0. 00 — 0,00 -
0.5 26. 67 + 35.58 + 40.00 + 100. 00 ++ .
1.0 29,03 ++ 51. 61 ++ 61,90 ++ 100. 00 +++
2.0 49, 00 ++ 46, 67 ++ §0. 0¢ ++ 83.33 ++
4.0 38.33 + 43. 33 + 53.33 + 65, 00 +

% 5 dEHBILE N 0. ERPH w0 JREHER, TEA.

Note; The result nearly zero at 25, the result in the table is at 40, The same as below,



. 220 »

"ot & % % #

16 &

2.4 ERFEXREARANREXESEANER
FOHENFFHREW

241 2,A—DEBAKTRASEANEHAS
#EOHw BRMEHAFFREONRSER
BAMKTH, & BAF KT ik E X 0.5 mg/
LBEFEFHLBERHGAS, Hb 3 FHiHES
BESHEAHASLEKEH L., SHKES
HEBAMKTHMER 0.5 mg/L i, AR
WK 2,4 DM ABAFTNBEFHEEERRLE

mg/L 2,4 D+0.5 mg/L KT ¥ FHIEFHEE
B A KL, B 05 S R B
1.0-2.0 mg/L 2,4-D+0.5 mg/L KT %} Et i f
HBWFESBT ARG BT, 1.0 mg/L 2,
4-D+0.5 mg/L BA,0.5~1.0 mg/L 2,4-D4+0,5
mg/L KT X T 4 80 % 2 8 T Bk 100%, A&
HHAE BB LR, BOENEESERE.0.5
mg/L 2,4-D+0.5 mg/L BAH KT A {XFERE
B MEESHAGHAEKENET.

5,1,0~2, 0 mg/L 2,4-D+0. 5 mg/L BA,1. 0
£5 24D5ARSARNESEAHNBAROHHEAAERNEN
Table 5 Effects of interaction of 2,4-D and BA, KT on the callus induction and growth

HoAEET Fi Cotyledon KM Leaf F AE§H Hypocotyl # Root
k-4 FRE/% KM AEE/KN  EKME  ASR/M  EKNA  ESR/N ERHR
/(mg -+ L7Y) Percentage Growth status  Percentage Growth status Percentage Growth status Percentage Growth status
Phytohormones  of callus of the of callus of the of callus of the of callus of the
concentraron induction callus induction callus induction callus induction callus
0.5 BA 0. 00 d 0.00 - 0. 00 - 71.76 +
0.52,4—D+0.5BA 62.26 ++ 24.32 + 92, 00 ++ 100, 00 +++
1.02,4—D+0.5 BA 85,00 +++ 33.33 ++ 100. 00 +++ 100, 00 ++
2.02,4—D+0,5 BA 96,67 +++ 66. 67 +++ 100. 00 ++ 100, 00 +
4.02,4—D+0.5 BA 18.57 + 64. 29 + 86. 00 + 0.00 -
0.5KT 0. 00 — 0, 00 bl 0. 00 — 82.35 ++
0.52,4—D+0,.5 KT B3 81 +++ 85. 00 +++ 100. 00 +++ 100, 00 +++
1.0 2,4—D+0.5KT 100,00 ++++ 100. 00 +++ 100. 00 +++ 100. 00 ++
2.02,4—D+0.5KT 65.32 ++ 100, 00 +++ 66. 67 ++ 1¢0. 00 ++
4 02,4—D+0.5KT* 59.64 + 45,52 + 4+ 45,51 + 76, 67 +

2,42 NAALBBAKTRLSHEAXBREIE
Bk R Eeh  TEMA 0.5 mg/L BA f0.5
mg/L KT &, Ak ¥ NAA X FHHEM A

AR ERAEEHASERD KT MR
¥ BA, B4 4IRS M R R BRAR A SA A
BEEFHAMHLA,. WS PR 2, 4-D MK, B

S A /MEERM, L. 0 mg/L NAA +0.5 mg/L
BA B KT M T A% S EMAT X 100%,2.0
mg/L. NAA +0.5 mg/L BA # 0.5~2.0 mg/L
NAA +0.5 mg/L BA % KT W% S &

MBARMKT X 2 MAKRNSRERE 4 MAERE
R HER) 2,4-D FRGHAKZESRERENR
HEE. TRAHALERHHEYELE AR
IR

EF 100%. Eda NAA.2,4-D 5 KT.BA#H
F6 NAASBAKIRAEANRGAREENERKHER

Table 6 Effects of interaction of NAA and BA, KT on the callus induction and growth
EOERmy F M Cotyledon KM Leaf T B Hypocotyl B Root
MR FRE/Y%  AERME  ATE/Y  EEAN  BRE/K  EKFR O ERERKN KR
/g + L7 Percentage Growth status Percentage Growth status Percentage Growth status  Percentage Growth status
Phytohormones  of callus of the of callus of the of callus of the of callus of the
concentration induction callus induction callus induction callus induction callus
0.5 BA Q.00 - 0,00 - 0. 00 - 71.76 +
0.5 NAA +0.5BA 23,08 ++ 46, 15 + 25.00 ++ 100. 00 +++
1.0 NAA +0.5BA  44.14 ++ 63, 64 ++ 100. 00 +++ 100. 00 +++
2,0 NAA+0.5BA 59,00 +++ 49,27 ++ 64. 00 +4+ 100, 00 ++
4,0 NAA +0.5 BA 32.00 + 32.32 + 45.00 + 6300 +
0. 5KT 0. 00 - 0.00 - 0. 00 - 82.35 ++
0.5 NAA +0,5KT  44.00 +4++ 36.67 ++ 100, 00 ++ 100, 00 +++
1.0 NAA +0.5KT  45.55 ++ 45. 00 ++ B5. 71 +++ 100. 00 +-++
2.0 NAA +0,5KT 54,90 ++ 47,47 +++ 45.00 ++ 100. 00 +
4.0 NAA +0.5KT* 66.67 ++ 40, 00 +++ 43,14 ++ 100, 00 -+
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