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Adventitious Roots Induction from Leaves Explants in vitro and Effect
of Light Quality on Its Plumbagin Accumulation
in Plumbago auriculata Lam.
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Abstract: [Objective] The aim of this study was to explore a method of direct induction of adventitious
roots from leaves and to answer whether the light quality could promote the accumulation of plumbagin
in adventitious roots of P. auriculata. [Method] The adventitious roots were induced by NAA or/and KT
from leaves explants in vitro and they were cultivated under with different light quality (red or/and blue).
Dry mass and plumbagin were measured. [Results] (D Leaves explants could directly induce adventitious
roots among all treatments supplied with NAA but the rooting rate of explants was zero without NAA. 2) Single
blue light inhibited the accumulation of dry matter of adventitious roots. However, no significant effect

was found in single red light treatment. Both red-blue light with ratio of 3:1 and 1:1 showed promoting
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effect. The inhibition effect seemed to increase with increasing blue light ratio. 3) Single blue light,

red —blue light with ratio of 1:3 and 1:1 had stronger promotion effect than other light quality in the

accumulation of plumbagin. However, there were negative effects when red light ratio exceeded blue light

ratio. Single red light also had similar adverse effects. The content of plumbagin tended to increase first

and then decrease in all treatments, with maximum value appearing on 30 days. [Conclusion] In addition,

NAA was the dominant hormone during the process of adventitious root induction. The interaction between

KT and NAA could, to some extent, increase the yield of adventitious root. The combine of 0.5 mg/l. NAA

and 0.1 mg/L. KT achieve was the best to induce adventitious roots from leaves. The light quality had a

significant effect on the accumulation of secondary metabolites and the growth and development in

adventitious roots. However, red light had an opposite effect compared with blue light. Red-blue light

with 1:1 ratio on 30 days obtained highest content of plumbagin in adventitious roots.
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E”ﬁ%(Plumbago auriculata Lam.)VE N —F 5
PR AR R B ARALE ST, CHF 2 E RS Tz
KAl BRESILTS rOL BN ES , R A=A )
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BA 121 CREKEFEE 17 min, RiFRIRIE(25+2) «C,
SR 12 h, JERESRE 2 000 lux, FEIERD 3 440
FEAA
1.2 BERAMREEFSAERSGE

FE MS FEfili 55 SR 5L A 0.0.5.1.0.1.5 mg/L
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Table 1 Design of hormones inducing leaves

explants to produce adventitious roots

mg-1*
Tr(ﬁﬁﬁent NAA KT Tr(ﬁﬁﬁent NAA KT
1(CK) 0.0 0.0 9 1.0 0.0
2 0.0 0.1 10 1.0 0.1
3 0.0 0.2 11 1.0 0.2
4 0.0 0.3 12 1.0 0.3
5 0.5 0.0 13 1.5 0.0
6 0.5 0.1 14 1.5 0.1
7 0.5 0.2 15 1.5 0.2
8 0.5 0.3 16 1.5 0.3
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Table 2 Design of different light quality combination

for cultivating adventitious roots

% N 7. N EANYy 3
e L miiﬁ/BZL\ {ﬁL\#h:
) The peak Radius of the
Mark number  Treatment
wavelength/nm  wavelength/nm
CK 1t 330~770 <
R 20 660 20
B ot 460 20
R:B=1:1  £L/#)6 101 660/460 20
R:B=3:1  £L/#)% 3:1 660/460 20
R:B=1:3  £[/#) 1:3 660/460 20

7ECK ARz A3 A & Rat B R AL ka2 B 4 5 RAZE RB
AL ET SR,
Note;: CK=white light control check,R=red light treatment,B=Dblue

light treatment, R:B=red and blue composite light.
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H i JC HPLC A 5 765 (1 AE PFE i HLik
M, WS 2 E kR R EAY AP (PR
DR T35, 1% B A6 P AS 8 AR A B AR AR5 55, XA
VORI % 25 1 I AR TR BT I 5 1 o
141 MELEELM4

ILERE-A N S HPLC-1260 Infinity —JCHH
ISR G ML €5 55424 : Diamonsil C18,5 wm,
4.6 mmx150 mm AR ; B Z 2K (37:63) 5
VEMEAT ] 30 min; i 1.0 mL/min; $EFEHEE 20 pL;
FEIR 40 °C; A K 203 nm; REE 0.16 AUFS,
1.4.2 A7 45 Su il &k h) & BAT W 28,28 )

FAESF R IE O bRl (CAS:481-42-5, HPLC=
98% )W I I 15 AE YR A B | B 1 hsifE
i TS &L, FAEPTZR B H IR RFE 21.176 min fff
T o AGHFREL A AE PR AR UE D 25 mg, HBEVA AR I 2
53] 25 mL, BCHlBBTEHEE A 1 me/mL BFRIE S
B, B R | mL, PR E SRR
50 mL, 7E_FIREEE Mk S50 T a5l 2.5.5.
7.5.10.12.5.15 pLo PAFAAEFF RV EE A A A, T
fug m BUS AR AR, il An el Ze Can i 2 s ),
B FEPFR PR RN o Y=150.3X-126.3,R?
=0.999 9(n=6).
143 HRah&RaiitE4Ene

WA AR E R AR , AR E SN 25 mIL
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Figure 1 Standard chromatogram of HPLC plumbagin
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Figure 2 Standard curve of HPLC plumbagin
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s PRt — =M F YOk R AR ER
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THAER A Ja s (O BT, 5 S BT 05 me/L
NAA+0 mg/L KT BN, e R IF IR AR AR, & AR eSS 8
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Table 3 The first rooted day of different

treatments from leaves explants d
Ak fisf i) Ak Fisf 1]
Treatment Time Treatment Time
1~4 — 11 11
5 12 11
6 9 13 14
7 11 14 14
8 12 15 13
9 14 16 14
10 13
E T RTRATE 1~4 TR R R AR,
Note: “—” means that leaves explants failed to product adventitious

roots in treatment 1 to 4.

i 4 AT ZEG A NAA bR A AR
RN X5 A A8ORR A i U 25 A P T I R B R
FHERERAE . 5 5 F0 6 S5 FRA AR R iy, AT
i5(100.00£0.00)%. 6 51 10 SALFE(1.0 mg/L. NAA+

F4 ARELGEXNELFM FARERERBIFM

Table 4 The formation of adventitious roots from leaves explants under

different hormone environment

WS AAERE  GUASE K AR o
Number of Effective Callus induction Effective rooting Effective rooting DW/EW
treatment  rooting rate/% rate/% length/cm number
5 100.00+0.00* 100.00+0.00* 5.51£0.70" 21.67+4.15¢ 0.14+0.015™
6 100.00+0.00* 100.00+0.00* 6.42+0.95" 48.00+5.67* 0.17+0.010¢
7 97.78+3.85 100.00+0.00* 5.44+0.89" 38.00+5.29" 0.14+0.007"
8 95.56+3.85* 100.00+0.00* 5.34+1.15" 33.00+4.00" 0.13+0.017
9 68.89+3.84™  100.00+0.00" 4.32+0.75 18.67+5.68¢ 0.14+0.015"
10 97.78+3.85* 100.00+0.00* 7.84+1.03 40.67£2.08" 0.16+0.017*
11 75.56+10.18"  100.00+0.00" 4.07£0.26" 13.00+4.58 0.13+0.010*
12 55.56+10.18°  100.00+0.00* 3.79+0.43 6.67+4.04* 0.11+0.017°
13 42.22+6.88" 100.00+0.00° 2.32+2.01* 4.67+2.52% 0.11+0.012*
14 13.33+3.34¢ 100.00+0.00* 1.01+1.74¢ 1.33£1.53¢ 0.11£0.015°
15 0.00+0.00° 100.00+0.00° 0.00+0.00f 0.00+0.00¢ 0.09+0.015°
16 0.00+0.00° 100.00+0.00° 0.00+0.00f 0.00+0.00¢ 0.09+0.010°

I 1~4 PRET 4 AR EMAT, F O R R E S AT R P RIERE P AEATEE KRB 5

FHRTREEF(P<005), TR,

Note:Front four indicators could not measure in the table for treatment 1 to 4, and the follow-up statistics is

meaningless. Data is shown by mean values and standard errors in this table, and different lowercase letters mean

significant difference at 005 levels, the same as below.
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0.1 mg/L KT) -8 SR K, 70 51y (6.42+
0.95) cm . (7.84+1.03) cm, 7% = T HABAL B, HAR
RRARL . AEREYEBRRCTE L) SR EH
HITE AR A ARG, BE A Ab 3T 2R T B Y 1
T, T4 L SR S, TE 6 SR 10 S A0 FE k(Y
SR 0.17+0.010 F1 0.1620.017, W] 2% AN B2
RO AR , AL EIA RS MS+0.5 mg/L
NAA+0.1 mg/L KT R IRy, 7RI (25+2) C, 0%
JA 12 h, JEERBREE 2 000 lux & T, RESHA S
WAEFH R B R AEAER
22 AEBERXM A ARERTFHRR RN
& 3 Al 595 50 d I L FEBALT G (R) AL 3
TS FOERTHIEANBE(ED CK)OERAEE . 21

A AR WG & R 25%F1 50%HF (B R:B=
3:1 Ml R:B=1:1) , A Fo X BRI A R A E AR (94
JE R R Bt Ak FHRL ST (0] 1 B4 T 6 LU 2R SR i, 22 5%
PR H 2 #65 Heoh 5% (B R:B=1:3) , R5E
it AR T SN M ST (1o T a1 IS ey 2 i
FRJE (AN 40 d A1 50 d) & AT BE AL B A
JE(B )AL ERET , AN AR T LR B AR X R, B
LTS FEh 75% b PRI , AR EAR T4
Jo AR SR 5 55 5 B[] 7 A0 < I oA SRR+ A S Yy 34
K G RERI  B R EEAE P A E R T Y
TR B2 LA s 25 mm , A e 2 A6
J L ¥ 5 FE 25%F1 5090 %1 5 R 2 S IR E
YERA, b 6 L R 3 s 28 i SR AV

B P BT A B E A T3 AR £ (MeantSD;n=5), K B FH & 7 B — XA R R of @] L B L0 18] 09 £ 5+ B 3
(P<0.05), B FH . T~ RF LR AL 6 £ F 2% (P<0.05),

In this figure, all data are mean with standard deviation (Mean+SD;n=5),the capital letters meant significant

differences in the different time—treatment row of same light quality (P<0.05). The small letters meant significant dif—

ferences in the different treatment row of light qualities(P<0.05).

B3 ARNENEEAMEAERTE LRI
Figure 3 Effects of different light qualities on the DW/FW in adventitious root of P. auriculata

23 AEEEMMHAAERPAZAEZSEHNTM

F# 5 AL, SRR EL, PRI (B) AR 2106
b7 25%F1 50% (B R:B=1:3,R:B=1:1) LI W &
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B (HAR R 2 ) TG B 25 5 4106 N H 75% 2T
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A — 2 LU 2106 2 60 A AL PR e A
A EAEPFR AR R b DL L 2 50
(CHo 815 Feoh 75%H1 50% ) 1E HEFE I #55i , B 2T
SR T 50% M £1 #E 5 A EAb BN A AN E
WP FIEFF R LR, LA AR R 7E
Fo BlAE — & Y0 FE Y R5 IR ] i S, BT A T4k
R FIAEFT R O R BN E BT R

3 SR
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Table 5 Effect of different light quality on the contents of plumbagin in

adventitious root of leaves of P. auriculata

-1

ng*g
JLL A [E] Time
Treatment
10d 20 d 30d 40d 50 d
CK 269.68+15.71"  319.84+9.46* 519.84£9.46"  369.53+25.99" 267.30+20.20™
R 219.45+18.23%  230.72£14.90“  390.80+12.30" 333.63+14.23% 222.33+13.52%
R:B=3:1 231.58+20.83™ 274.00£21.21%  452.48+23.88" 337.28+9.33% 229.88+7.55™
R:B=1:1 299.45+16.94™ 384.05£12.96“  580.80+11.15* 440.30+£30.19% 292.33+23.31™
R:B=1:3 327.35£13.49™  406.55£13.37  605.14£10.64* 457.03£9.05* 307.31+12.10™
B 309.24£6.20™  380.65+18.08“  582.02+15.69* 430.82+12.52% 316.06+11.17™

VE RV PR HAE AT AR Z (MeantSD;n=5) , Bl — 7| X B F 4k & 7 Fl — R R B b i) 4L 22 40 18] ) £ %
B FE(P<005), 1B SR T R F R AL LA (BP B — ) 03 ) 18] 69 £ 57 8.5 (P<0.05) .

Note:In the table, all data are mean with standard deviation (Mean+SD;n=5),the capital letters meant significant

differences in the different time—treatment row of same light quality (P<005). The small letters meant significant differences

in the different treatment row of light quality (P<0.05).

R T, SR —FR B AL PR (B 42, RELL TG
B RS MER BEAA S AR E R . LRI,
M R o A AN IRER R, b e R IR
/5 MS+NAA 0.5 mg/L+KT 0.1 mg/L. 4 IEFEA
SEMRG , G A XA E AR P AP R LR
EARN . 256 TY R ERM AP R S RIEN, A
SCUALL GBI LY 1:1 B S0P 30 d ydpcfEeiR Ty
58, T BT FUAEPFER )7 i (580.80+11.15) pg/g
(RP 0.058%+0.001% ), X—25 AL T J. Deshpande
S Ao 21 85 W AP A A 2 SR B B v AR A ) B
P EAEFFR & 7(0.032% ) , Ut BAHIEGT M A B
VAN E AR 2T 8500, [ s s A 5 1
SRR HRERER ) ] B R A

WAEFH R R B A E AR, U A )
AEFRERER . MAh, S0 LS S A AL Y A
AR S T ZAE Y I B SR AR R AR I AR B — L
TINPLAT . TSI
NAA BIREINIFE M R AR ER, TIARBIINAA
HIRLFRTG—AE ML, ] NAA & £ S5 PH AR AR
MM R . X 50T AE KR RN TR R AT
R il B SRR . AR RSN R
1S R B R D ZR(OE K R, trans—
Zeatin—riboside ) XJAR JFREHY K A= AT i 5 m) , {H
TE R 5 A2 AR AR AT A A ] 2R VE T o
TE 5-8 F1 9-12 ShbH, FiE KT WREMES, A
RO AR B ) T 5 T B, A2 il vk i
KT RS MER A E MR R AL I S, HIA R A E
RAKMET, HILl L KT BARIEE T AER K
A3 Bl AR AS 78 AR A 3 0 B AR R PR T i m]

REAE KA A KT 5 S 44 A 2% A 3 3R e 2B 7
b, BEMEEm A ER K KT

T L e DA i 57 i o rh A B
FREE . TEARWEE D 20 R 5010 311 5 101 XA
FHH R A E A AR ) A R BAT R e 2R
TG W6 ez D 5, T8¢ LB 2 T 4R R [
XU RLEO X AR A — s AT . ARy A A
R2500E MR R 53 A A B AN A 3 iR R,
¢L R GO R T ARSI R A
Py A 78, T & T A ERAE R R R . K
ML) AR TR R ER, ATREER N HZ
TRRACHE, R T OEE IR A AT TR )
HEMAREFE T AR R AR,

JGIU AR AR A & AT A,
AL U AR A B8 SE AL AS [ [) — 6 Bk A
() Y A AR 1) e L AN JSURR ], T i A5 I%of
TR TG B AL BRAIE ST P A B, WE B AL B SR SRy
BTSN e & A R ROR, 2L AL Bl /)
FLLRIGE G B, HEOLRE B R S R R TS
RSP BT S i X AL A AL
G B R R TR E R R AR R LR
SERAA o BRGS0 AL R ST AR Rk 2
RS, AR RS RS T AR A HA AR R
BORREE ] B S T B SO B DAL B AN E
FRAEELL S FIAEPFR & & SR IE A BB R A

G0 S ER BT 38 X AV ) T A 2403 T 1 ARy
ROSCHIIANTE AT, reactive oxygen species )
oY AR NE=R A SR /LN =R S YA )
S F T AU T 2H R ) Tl 2 B B R 48 A 5 285 ) o
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