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Induction of hairy roots of Pyrethrum cinerariifolium Trey.
and optimization of culture conditions
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Development Center of Biorational Pesticide, Northwest A & F University / Shaanxi Province
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Abstract. Inoculation of Pyrethrum cinerariifolium Trey. as an explant was carried out to study
the induction of the hairy roots, optimization of culture conditions, detection of pyrethrin in the
hairy roots, and determination of biological insecticidal activity. Results showed that
acetosyringone promoted hairy root induction of the hypocotyls and cotyledons of P.
cinerariifolium; when the concentration of acetosyringone was 150 uymol/L, the inductivities of
the hypocotyls and cotyledons were 2.29 and 2.66-fold greater than the contrast control, and
after pre-culture for 6 d, the inductivity of the hypocotyls was 2.25-fold greater than the control
contrast. The inductivity of A4 was higher than that of ATCC15834. Callus was suitable for
inducing hairy roots; after infection, the callus was suitable for inducing hairy roots in the MS
medium without hormones, but the addition of 50 mL of MS medium to a 250 mL Erlenmeyer
flask was more suitable for the growth of hairy roots. PCR detection showed that the ro/B gene
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in the Ri T-DNA of Agrobacterium rhizogenes was integrated in the genome of the hairy roots.
The GCMS detection results showed that the six components of pyrethrin were not detected in
the callus, but cinerin 1, jasmolin 1, and jasmolin II were detected in the hairy roots. The
antifeedant effect of the hairy roots on Mythimna separata was obviously better than that of the
callus. This study lays the foundation for the production of pyrethrins through tissue culture.

Key words: Pyrethrum cinerariifolium Trey.; Agrobacterium rhizogenes; Hairy roots; Pyre-

thrins; Optimization cultural conditions
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KT B85 Ll miss 2 0, 1, 3, 6, 10d, &
JE 1150 umol/L AS Bz %4 5 min, W T HW G
R RE SR I G R AE 3 d, AN [ T SR 5 )



55 3 )

PIRFERAE ;BRI AR A5 S S B SR SR AL AL 429

X5 B 45 A A RO AR S T 5056 (3) EEHOCBOH
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PCR I, ¢ #8254, 94°CHIZEYE 3 min, 94°C
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F. DB-1(30 m x 0.32 mm x 0.25 mm) 3t 40
B,

(2)MS 4. ElJE; JEE 200°C; HTfgE
70 eV; fEHIZRIREE 250°C; K AFHLI 300 pA; HL
TG AR 350 V; HHiER 50 ~550 m/z; H
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Fig. 1 Effects of different concentrations of
acetosyringone and explants on hairy root induction
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Fig. 2 Effects of preculture time and
explants on hairy root induction
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Fig. 3 Effects of different Agrobacterium rhizogenes
strains and media on hairy root induction
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3 WALV 4. RiBUk; 5. E#R,

M. Marker ( DL2000); 1. Fragment from hypocotyl hairy
roots; 2. Fragment from cotyledon hairy roots; 3: Frag-
ment from callus hairy roots; 4. Fragment from Ri plasmid;
5. Non-transformed roots.

B4 BRARFRKIRT rolB EEE PCR &
Fig. 4 PCR detection of the rolB gene fragment in
hairy roots of Pyrethrum cinerariifolium
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Fig. 5 Effects of different media on hairy
root growth of P. cinerariifolium
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Fig. 6 Effects of different medium volumes
on hairy root growth of P. cinerariifolium
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1. RBRT; 2. KEIHET; 3. BRAFHET; 4. JIRBEHET; 5. KEBEET; 6. BREBFET,
1. Cinerin1 ; 2; Jasmolin 1 ; 3: Pyrethrin I ; 4. Cinerinll ; 5; JasmolinIl ; 6 Pyrethrin1l .
7 FRESR(A) FAEKREER(B) B GCMS
Fig. 7 GCMS chromatograms of standard (A) and hairy root samples (B)

F1 BREFRGELAREZRRIIAERLSHYERIER
Table 1 Effect of antifeedant activity of callus and hairy roots of P. cinerariifolium on the larvae of Mythimna separata

PR i Iy ARt 95 b xR
Test samples Time AFC-P AFCso 95% F.L. ’
(h) (mg/mL) (mg/mL)
12 y = 2.0154 + 1.9104x 36.5015 1.692 ~ 49.154 0.9860
WL Callus 24 y = 2.3062 + 1.7718x 33.1377 1.657 ~ 45.388 0.9920
48 y = 2.2431 + 1.8155x 32.9972 1.653 ~ 44.953 0.9786
12 y = 2.5829 + 1.9194x 18.1668 1.424 ~ 26.565 0.9764
AR Hairy roots 24 y = 2.5561 + 2.0193x 16.2284 1.382 ~ 24.085 0.9777
48 y = 2.8679 + 1.8504x 14.1987 1.354 ~ 22.601 0.9804

N, MEFRIR AR G, M HS o, BT T, ZORIGE S | BiFR Al
A SORAR A FR L T AR @ O A3 1 Dol G U 3R 05 s U 7 BR R A SR B T AR
I, EREHED, RAEZME, WX ATEES it GCMS KRl B, AR R AR 2 B i 48 3K B9 A
M RPRE BAE LR EHESS IR 2 4F, ARIEFR  HALETIRR SRR RIS TR 1 R
Eo KRG EOTAR, BIFMmM Ll LM %R 1 KEA R 13 fllsr, Had 2 w4kt
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