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In vitro Culture of Wedelia trilobata Hairy Roots and Effect of Their Extract on
Seed Germination

OU Shaoyun'-2, SHI Heping'*, WANG Yunling' & LONG Yongyue'
(‘Guangdong Key Laboratory of Biotechnology for Plant Development, College of Life Sciences, South China Normal University, Guangzhou 510631, China)

(*Qingyuan Polytechnic College, Qingyuan 511510, Guangdong, China)
Abstract The effects of carbon and nitrogen sources and inorganic phosphorus concentrations on the growth of Wedelia
trilobata hairy roots were investigated, as well as the effect of their extract on seed germination. The results showed that when
cultured with sugar content less than 5%, the best growth of W. trilobata hairy roots was obtained with glucose as carbon
source, followed by sucrose, while with the sugar content more than 5%, only maltose was able to promote the hairy root
growth. However, when maltose concentration was higher than 7%, the growth of hairy roots was also gradually inhibited.
The best stimulating effect on the growth was obtained when NO,-N (263.1 pg/mL) was combined with NH,"-N (577.2
png/mL) or supplemented with inorganic phosphorus content 2~3 times the amount of inorganic phosphorus in MS medium.
When cultured without addition of Ca®* into the medium, the hairy roots had vigorus growth with many branches and became
thinner, but with the increasing concentration of Ca*, their growth was suppressed. The inhibitory effect of seed germination
was higher when the seeds of rice (Oryza sativa L.), Bidens pilosa L., and crabgrass were soaked with ethanol-soluble extract,
than that of those treated with water-soluble extract. Compared to the control, when soaked with water-soluble extract of hairy
roots, the seed germination rates of rice, B. pilosa and crabgrass were 84%, 93% and 20%, respectively, but when soaked with
ethanol-soluble extract of hairy roots, the seed germination rate of crabgrass seeds was 3%, but no seed germination of rice
and B. pilosa was observed The seed germination was more inhibitory when with ethanol-soluble extract of hairy roots than
that of wild roots. When the seeds of rice, B. pilosa and crabgrass were soaked with ethanol-soluble extract of light-cultured
hairy roots, their seed germination rates were 28.7%, 3.9% and 18.7%, respectively, and were higher than those with ethanol-
soluble extract of dark-cultured hairy roots, with which the seed germination rate was 4% for rice and 1% for crabgrass, but no
germination for B. pilosa, This experiment provides the solid experimental and technological foundation for selecting optimal
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conditions for large scale culture of W. trilobata hairy roots, and for producing secondary metabolites and further application of the

secondary metabolites to eliminate weeds in agriculture. Fig 9, Tab 1, Ref 19

Keywords Wedelia trilobata; hairy roots; extract liquor; allelopathy; seed germination
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Fig.1 Effect of carbon concentrations on the growth of W. trilobata
hairy roots

2.2 WiREXFEHEFERRERKHZIN

e U AN TRl 245 2805 U A AU ViR FEE T B % g S 7 2
RARER RS . IR IATIL, 76 P 5 HR A M i oL, B
AR B AR AR K, RIS E (F2-A) 5 M7E R
NH, A INO, P T, TR HEA R R A4, R
Rk (K2-B, CHID) , Hh LIRS IINH, h
288.6 pg/mL (1MS) A4 1y 3% 5 2 vh AR KA R 47 ([512-B) ,
HBRR A& (85 ) B K B2 X (NO,-N5NH,-N
B = 1555 3.2, J& NH,-N& =491 4577.2 pg/mLAI
865.8ug/mL{Y 2. 265 F13. 7%, MiAE R A 16FNO, HINH, A~
[FIC LAy B 7 36 b, LANO, (263.1 pg/mL) 5 NH,* (577.2 pg/
mL) (14 ZH A TE LA T RAR A K 9 41 BEROR el B ARAR
0 A ) i 24 0y ) B e b ) 32405 225 TR IR AR Ay e 1
G329 R BRI ITNO, -N{EL 3 J11288.6 pg/mL NH, 55 5 1)
18.61% 5.8
2.3 BEFFE TSR E X X W s BARR E R AR50

P 35A % 7 Bk TEATL A ¥k J8E ) 1o 51 17 MM 44 B R AR A= 1 i 52
M. BT3RO, A6 — 5 v S Rl 1A, g 56 17 I 4 B IRAR 0 2
Bl A s 7 b JC LBV L 1 T s RSB JEHLBE
CEPRE Gk 2 P MSHE 35 3K ) 114 B 3% 56 P 1% 35 10 T IR AR 231 2 562
e Ew R0, BEGO, KA D, HAERR

F1 FEABSESSSRMR N EEPIEFHERREKAZ N
Table 1 Effect of different ratios of NO,-N and NH,*-N on the
growth of W. trilobata hairy roots
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No. NO;-N:NH/-N Biomass multiplication per bottle
1 0(0MS) : 0(OMS) 2.65
2 0(OMS) : 1(IMS) 6
3 0(OMS) : 22MS) 279
4 0(0MS) : 3(3MS) 1.98
5 1(IMS) : 0(0MS) 0
6 1(IMS) : 1(IMS) 26.83
7 1(IMS) : 22MS) 32.04
8 1(IMS) : 3(3MS) 25.17
9 2(2MS) : 0(0MS) 0
10 202MS) : 1(IMS) 28.74
1 22MS) : 2(2MS) 26.43
12 2(2MS) : 33MS) 2176
13 3(3MS) : 0(0MS) 0
14 33MS) : 1(1MS) 2437
15 3(3MS) : 22MS) 15.58
16 3(3MS) : 33MS) 18.31

(A) B) ©) (D)

P2 NO, N5 NH, Nt i S A4 B R A K S

Fig. 2 Effects of NO, -N5NH,"-N on the growth of W. trilobata hairy roots
(A): NO/-NENH,-N#HZ; (B) : NO,-NHLZ, NH, -NAIMSH; J7hk

FE: (C) : NOS-NGkZ, NH, -NA2MSHFRAEI T (D) : NO,-Nik

Z, NH,-NA3MSEFEIE M

(A): None of NO,-N and NH,"-N; (B): None of NO,-N and NH,"-N same

as the concentration of IMS; (C): None of NO,-N and NH,"-N same as

the concentration of 2MS; (D): None of NO,-N and NH,*-N same as the

concentration of 3MS
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Fig. 3 Effect of phosphorus concentration on the growth of W. trilobata
hairy roots

B, BRI A R F ) 4R R s B £ 144 5

M 24 JC ML v o 38.7 pg/mL (1MSS, RIVIE# MSHY JC AL A
), B AR IR, R B2 WAL E R
77.4 pg/mL (2MS, HI2f5MSHYICHLEE &) ARG 575 LR 5%

S
T

(e}



4 DR 2 25 5+ T S U7 B4 R DR AL 14 8 R 3 % AR IR R 2 14 52 537

B ERAR 5 Z 2L, F AR W bk L G AR B 42 D i 15 4 2 66
5 TS ERARTE116.2 pg/mLICHLEE (3MS, BI3MEMSHYTCHL
B ) ARG FRE IR, BT A AR B 2, (HER
HR GBI/, 2 RE TR 45 AR AR ) it 2 LU R e Al 35 1 24
724 5 {H YR IR L TCHLEE IR S N 2 154.9 pg/mL (4MS,
B 4f5 MSHJEHLEE I i) i, B RAR A AR 4 )32 B3 ), &
BUCAARET A, 4y R 2, 0 2 5E 35 45 A H T RAR 25 4 2 1) 348
KAFHOU L 116.2 pg/mLICHLEE 15 77 19 B oRAR 1 3% B K. 3T
AERW, JCHLIE 2R S5 I A8 BRI A R LR M EECER
Z—, FLAE R SR A o i A 20 R MISHS 5 2 F i 1 2~3 4%
BF, 5 3 A R S8 LAY BORAR A K, (% 3R L LB Bl = B
R T 3 IS AS R T Z BRAR 2
24 BEFECREXEEMIHHERRERKMNZ T

P4k K5 7 B Ca2 ¥k B X pi 56 87 L 2 B AR AR K 52
Wi MAPEIART L, Bt 2 Ca ¥k B A 3 0, 7 95 087 B 4 B IRAR 1Y
AR B ETI ] FEA R Ca> AYMSHE FE 3 355 97 19 BARMR
WA, st %, HAKIER, 283545 T HAY) &)
TR RN G A 131455 5 T 7E Ca2 W BE 43 91 }9119.7 pg/mL (E]
IMS) | 239.4 pg/mL (RI2MS) | 359.1 pg/mL (HI3MS) fks 5
TR IR BARM, H A B W, A Y R AR A
L 5 AN I Ca2 355 357 1 B ARAR AR 5 24355 97 3 v Ca2 e 3 348
Jn%478.8 pg/mL (EN4MS) B, B IRAR A9 A B0 A G s 5p
i, HULPBA SRR =, SRR 45 o i Ho A i i KA
AR AN Ca2 iy 15 2 HE 35 57 1938.8%. X Al g R W, Hi R dk
HUR TN Ca2 ANUAS 5 i) g 56 067 0 4 B RAR 9 AR, B fig
HAER HAR S R Ca W B MU T AR A A K, £E
EYLIE e R

5 160F

140+

. T
E120F 0 °

100} . -

L '/‘- .

N B
oS O
T T

(=}

BRI KA H
Hairy roots growth multiplicatio
D X
o O
t
/

OMS(0) 1MS(119.7) 2MS(239.4) 3MS(359.1) 4MS(478.8)
FERJE  Calcium concentration [p(Ca?")/ug mL™]

P4 B FRHECa? W0 T S ILAY o RAR A I PRI S )

Fig. 4 Effect of Ca®* concentration on the growth of W. trilobata hairy roots
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Fig. 5 Effect of pH value on the growth of W. trilobata hairy roots
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Fig. 8 Effect of alcohol-solution extract of hairy roots and natural roots on
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Fig. 9 Effect of alcohol-solution extract of hairy roots in dark and under
light on seed germination of O. sativa , B. pilosa and crabgrass
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. AEAR TR R, A 1 A L AT 2 2R 3R R
FETESY% LAY B, DU 285 0 AR i 05 ) e 52 17 I 4 B IR AR 1l A=
BIR AR A, FEUOR A, TEMER N 1% . 3% RN 5%, 4 4 5
YRR 15 77 0 T WRAR 25 1 1 1 203 300 2 LA e W R il T 5%
TR TERAR A= 1 R A 3.394% | 7.2505 FlI8.99F%, J& LIAZ
ZEMEAE SRR 35 55 0 B DRAR A2 i B KOR 19 8.124% L 10545 A1
13.0648% (1) . X AR UER, 85 5 58 P i R 0 B RAR A= 4 1)
52 T DR AR ) o 23 ) S ) R Y 2I R HL ke 38 O [) T 5 T
25 5, T T 5% 057 WL 44 =6 DR AR R P 7 26 0 A 5D L ) D AR R
22 2 WE R DR T FL A Wy e G B i .

iR —f, B3RP R (SR MESR) X Bk
HR AR 2 ¢ B2 I SR B M A A B S A L 3R e )
Y5 Atropa belladonna s AR () A 1 K FWR AW AR 1 o
B/ AN T e 1) B %8 5 T L B8R AU 5% 7 5 1 A A vk 3 3 T {12
EEIRAR A= A ) = AR U0, SR, A I 5T R I, FE RS IRk
qjclﬁﬁj]DNO;ﬁE@EDatura candida x D.aurea{RAR B EY) &
Bl B S A v A T e i, (F R B S R AR 1 AR
75 b8 (Scopolamine) 75 5 W I [ AR 12, Tiij 1k B 5 AR 2 46 Al 45
RARTER B AW, A, JEINYE, . AR
NO, TFIL T, BRMRAEFEALE R A K, o kak, Hdl)
S IINMS 55 37 5 b o FH 2 NHL (0 850 SR S5 5 T 7E 16FNO, 1l
NH, BB LR, LINO, (1IMS) 5NH," (2MS) KYHC b XF B4R
MR AR AR AR AT e AMA R B, FERE R3O A AT,
1 S0 L2 BARAR AN RR AR K, 13X 5 24 S5 F 5% R 6 B PG
FHE (Musa AAA Cavendish subgroup cv. Brazil) # H fffi 44
LUFE T 10 52 W 25 S O8] TG 22 S 1 7= A mT B 2 I 10U
X T PR AR A A 1 52 ) 5 A i S 28 T A S R B S A L R
ERERK.

PO > ME R B RAR A A R F B H U AR A R 5 Y L 75 9T
AR MARBE IR 4 AR b 85 5 5 vl 0 3 AR b BB PR
AU # sz X AR AERNAW W me A/ ifGE. o
K S R I = B B RAR B R 16 d B IE SR B PO -
B AR BRI 0. i85 5 R v 7 4 Rl T 7 A TR IR AR
ARG, T % R R PO T R e = DU ] B DRAR A,
MRS EF 40 B, AR %5 B ik > BLE /N0, (3 345K LA o6
3 5 JE PRl A sl R AR AR K () R . 7R AR S
W TEANE TOHL PR 15 37 5 R 1% 3% 10 e 36 087 0 4 B IR AR 6
B, BWEE, WA, kb, AR MTEPO -k
H2MS . 3MSHHE 55 B i 55 10 B AR K AT SR 4, BARAR



4 DR 2 25 5+ T 5% 7 B4 R DR AL 14 8 R 3 7 AR JBOIRORT R 2 14 52 539

B R AR R . X R WIS B S M A5 AR AR KT, A
29 L MSHE IR B 9 TC WL A 2= & b 2~3 A5 my it oo ) TR
s (B 2 T = vk 8 T LB 2 5 A2 52 % B R AR i i A AR
W, WA IRATRSR.

Hii—, Ca>™ i R EY MM A K K ELFH W T
R AL RERY, 5EHMCa> B AL, B
FREE ORI IN Ca> T A A1) T R R MZ ML BARR I ALK R
1M, ChristenE & B, 4 & K5 5% 5 (9 Ca® ¥k BL X KAl 5
( Hyoscyamus albus) TERAR A1 TCBH 5% i, (HAN BB
R B AAR I A R 7 5095 T Margarita® 5 &
W, Bi B Ca B ] W I Digitalis thapsiff AR, 0
FNAE LUK A W) Ficarotenoids A= A= 171, I SR, X S AR SIS Y
SR X AT RE R W, B AR Ca? KPR B ARAR A9 4R
YR AR W 7 A Y S e R T R A ) S R R B AR AR 1Y
PR TG 5. {H 25T Ca® Hk JB 2 15 0 X R 56 7 L 4 B IR AR
WA P R RS2, # Rl — D3R

R A M R LA L= T BEH O — LR i,
G RR 2% e B ZE M KR SR T 42 5 (Vigna radiate
L). %k (Raphaus sativus Linn.) | 2% (Brassica chinensis
Linn.) R0 110K 2R F8 8. W R KA iy i e AR
AN TR J3E 008 41 S A PR 0805 i 6 A 548 4 A B 5% LR BB TR X Ak
1 (Arachis hypogaea) . /KFG . 30> . KT, FHREEYR T
HA A o AR B S A B, R I T S 2 I A 1 4R VRS S 1 b1
WY, (iR 1R ZE SRR 2R R R AR, AR RIIE 28 A8 4, L&
b - e 5 T EL R R 7 A 4 R R AR A Nl A K
18, WF ARG B, I B A U SR, BIH AT IR, T A
A K 2 W I A Ak e SRR T I 5 2 LS B R Al B Ak
CHSR) MR ARIEAT Y, E P AL AR I AT 56 R 56 17 24 4R
R RO 2 5 A1 5% T A ) - e B (i) AR, DA K
TR A FF TR I8 AL e A 2B I AT 7 TE AN S R B R b
F A A 1 B IR AR 48 IO R A S A L AR T R A
RIS AR A S U0 45 R R, 55 B A R 5% W L A AR 9 I v
PER IR —FE, T 38 167 L 4 B AR A 2 12 M 02 1 W 2 o {1t
PR A B & B A R RV R 0 I VR 5 T LR R AR B v
TR B VRO A R T R 00 A0 o L B AR e 3 0 0 A AR 1
Pt VA PRI SR M R, 73X 5 PR 15 M USRI 5 5 SR U9V AR 1) 45 SR 2K
L. e Ak, A S0 A & B, I 4 7 T DR A e i 1 4 BB %o
TRAE . = SR D e i A R LT R R
T RO 0 T e i SO 1) 490 ) 43R 0 3l 42 ¥ 24.7% . 3.9% 11
17.7%. 175 T 55 987 WL 44 B IRAR KV MR R BBORUAH LL , B R AR
VAP 41 TRUIR X K R . T R R DL R o ) T R SR ) 5 R
42 E5284% . 2.0%H193%. X AT AEFR W, W H: I BARAR 42 L
TR TR AE O BRI FR 0 B R AR T, a3 vl X TR O
U7 A SRR 5, SRWE PR AT RE T A ) T AE K M Ak A
TR GRS R H R TR SR B RAR BT AR Y
FLA b2 T B A R A 0 0T %) A R i R A A A R
— 5, B g HL AT B B A P A I A P K M R OB 2
A 555K T P A HCTE R R R Y R ALS , REA JE E
— B IE AR SE. T FRATT A 45 5 4 5 I R 52 06 2 bk
R A P A B R B, A 7 B & AR EE ) A

257 KA % FERh 5B K M A R BEE 1 S I8 AR Bk
fitl.
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