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Research on tissue culture and plant regeneration for roots of Ficus hirta
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Abstract: Objective To solve the shortage problem of large-scale planting the seedlings in the roots of Ficus hirta by rapid
propagation in vitro tissue culture. Methods The MS and 1/2 MS media were used as basic media, The multi factor combination of
plant growth regulator (6-BA, NAA, 2, 4-D, IAA, KT, and IBA) on the seedling subculture and root culture was studied by orthogonal
design. Results The best medium for the adventitious bud induction was MS + 6-BA 1.0 mg/L + NAA 0.3 mg/L, 72 adventitious buds
were obtained by differentiation with 20 d induction of explants; The best medium for cluster inducing and subculture was MS + 1.0
mg/L 6-BA + 0.3 mg/L IAA + 0.3 mg/L KT; The best rooting medium was 1/2 MS + 1.0 mg/L IBA + 0.3 mg/L NAA, and the rooting
rate was 100%. Being suitably Transplanted to peat-perlite (1:1) matrix, the 30 d survival rate was 93%. Conclusion The tissue
culture for the roots of F. hirta could be used to produce test-tube seedlings for large scale planting.
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1.1 SMERRIEFRFH

DI Ao SMEAR . S BUERAS K iR 10
min, FH ERKREIMYE 15 min, B 75% 48K
W 30 s 5, JCRIKIPYE 13, FET 0.1%THRER
BT 5~10 min, HICHEZKRDE 2 I, BRHIKRDE S
min, &R IR TR TR S,
Tt BREINAN ) Jo 0 94 B RO R A 26 K R T P s 7 0
RR TR, REIRAAE A ERE 3%, Bl 0.6%, pH 5.8~
6.2, BiFRil B (26 £2) °C, JEHERAL 1 500~2 200 Ix,
12 h/d,
1.2 KEAE ik

1 0.1% HgClL KB, 43l 5. 6+ 7+ 8. 9 Al
10 min 6 > KB B[R] BEA T 56 o
1.3 #IRKIES

7E MS JSEEEFRAEEAE B 6-BA (0.5. 1.04
1.5mg/L). NAA (0.1. 0.3, 0.5mg/L). 2,4-D (0.1,
03, 0.5 mg/L) 3 ANKTPRIERRK: Lo(3*), ik
BONTESH S NEZF SR A
1.4 TEFHRIBTEIEFE i

76 MS JFEEr AL A 2L 6-BA (0.5, 1.0,
1.5 mg/L). IAA (0.1. 0.2. 0.4 mg/L). KT (0.1.
0.2, 0.4 mg/L) 3 P 4 NPT IEASR I
FAR BRI B FRAAT O, SN 10
T 3 NRZE, DL 30 d B AR KA R 2R AT £
B [ZEREREE=(30 d Jio A E— M 2R 5 /R

I 2E5 O LB R RbR R LA B R R O
1.5 HIRIEFEFIE

h T TRk AR AR R IR AL, 1E 12 MS JhEE
FEILMEERE DL IBA (0.5, 1.0 1.5 mg/L). NAA
(0.1, 0.3, 0.5 mg/L) FyEHER (AC, 0. 0.5,
1.0 g/L)3 BRI ZE 1) 3 AN /Kb AT 1 A2 B 0t i di
BRI AR TR AT L, B 10 L, B
10 NFZE, 30d SR ER (MR F =R
R/ R B0 KPR RS = B4R
/R B EO .
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M1 0.1% HgClL ‘K&, 735l 5. 6+ 7. 8+ 9.
10 min 6 AN K B I TR BEA T 50 . $EM s 15 d Giitis
YR [

M2 1 AT UE W 8 min (RIS, 15
WLk 85%, KT 8 min MIALIYG Y, &
T8 min AR BRYG YA HARFRAG, (FUEAET W] 8
Fb, JHEE 10 min (AMEAASETH ) 75% .
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Table 1 Effect of 0.1% HgCl, in different sterilizing time on induction of differentiation for roots of F. hirta

BT /min - SMAC/ A ISREC A ST A BAREC A TEER % TR (% IR %
5 20 20 0 0 100 0 0
6 20 15 0 5 75 0 25
7 20 6 1 13 30 5 65
8 20 2 1 17 10 5 85
9 20 1 7 12 5 35 60
10 20 0 15 5 0 75 25

22 AEFFR

VRN I NI 15775, 7d A&
FUI T UR I RE RS, BUEEH AT, 15 d
K ARG E R R A KA E 2, B
20 d FEAE BB, M2 1 em, RARLEE.
2. 3 ATLUEH, WINEE 6-BA 1.0 mg/L. NAA
0.3 mg/L. 2,4-D 0.5 mg/L WREZERZ; Nt
AEFIHFEBEN A 6-BA>NAA>2, 4-D, 6-BA
MAEFFHFH LR, FF0OAEFHRA
6-BA 0.5~1.0 mg/L BAg PUeik SE 3G s 2, 4

6-BA JREMWR T 1.0 mg/L I, A2 215 S HUR
M AT IR BRIV TS LR,
IS LR B B AR K AR T AN 8 2R R R
K, o NAA 05T HAR B & 2 385 R
s 2, 4-D XAE I FRMA R, WTUA%
&, P FR B 8 F YIRS S R Sl s R 5 N
MS+6-BA 1.0 mg/L+NAA 0.3 mg/L,
2.3 AEFREEFEML

K 0.5~1.0 em [WAE D) N ERh 24040
BEREFRHE o fHER 4L S AHTAT L, 6-BA Xt IR
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Table 2 Selection result of early induction media by Lo(3*) orthogonal test

MY 6-BA/(mgLl") NAA/(mgL™")  2,4-D/(mgL™h eS| D A
1 0.5 0.1 0.1 1 33
2 0.5 0.3 0.3 2 48
3 0.5 0.5 0.5 3 43
4 1.0 0.1 0.3 3 68
5 1.0 0.3 0.5 1 72
6 1.0 0.5 0.1 2 63
7 1.5 0.1 0.5 2 45
8 1.5 0.3 0.1 3 53
9 1.5 0.5 0.3 1 56
K, 4133 48.67 49.67 53.67
K, 67.67 57.67 57.33 52.00
K 51.33 54.00 53.33 54.67
R 26.33 9.00 7.67 2.67

x3 VRESBEFEFEAESN

Table 3 Variance analysis of early induction medium selection

07 22K B TE T TR H 07 2% FAH P
6-BA 1060.22 2 530.11 97.37 P<0.05
NAA 122.89 2 61.44 11.29
2,4-D 88.22 2 44.11 8.10
R 10.89 2 5.44

Fo01(2,2)=99.0 Fo05(2,2)=19.0 Fo1(2,2)=9.0, T
F0_01(2, 2) =99.0 F0_05 (2, 2) =19.0 F0_1 (2, 2) = 90, same as below

R4 MEFHRBEER LGHAKRER
Table 4 Results of subculture proliferation of clustered bud for roots of F. hirta

HE 6-BA/(mgL") NAA/(mgL™") KT/ (mgL™") Eel=| R B 1H 2B KA
1 0.5 0.1 0.1 1 4.0 By, KHE
2 0.5 0.3 0.3 2 55 Ropf, KHER
3 0.5 0.5 0.5 3 3.5 g, KHER
4 1.0 0.1 0.3 3 7.2 By, K
5 1.0 0.3 0.5 1 6.5 REEE, KRR
6 1.0 0.5 0.1 2 6.3 g, KHP
7 1.5 0.1 0.5 2 6.0 Byg, KHE
8 1.5 0.3 0.1 3 6.2 Ropf, KHER
9 1.5 0.5 0.3 1 6.5 g, KHER
K, 433 5.73 5.50 5.67
K, 6.67 6.07 6.40 5.93
K, 6.23 5.43 5.33 5.63
R 233 0.63 1.07 0.30

x5 MEFEBEAENNER

Table S Variance analysis of clustered bud proliferation times

J7 ZE KR B ZE TR A 722 FA1E P1E
6-BA 9.24 2 4.62 56.97 P<0.05
NAA 0.60 2 0.30 3.71
KT 1.98 2 0.99 12.19
R e 0.16 2 0.08 1.00

BOASE SRR B R S 0 2D R, BRI 1.5 mg/L I, A KSR IS,
6-BA [MIGIEEAUNVEE 4.33~6.67, WA R ATRGEEIENL, (AFEREAE 1.0 mg/L N, HipkfE
FRE 6.67, MBLAE 6-BA BRI 1.0 mg/L I, Ak Jem RAF. LEE 340 2 PhANEHGR B, Lt
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NAA JIE R B 1A A0 BLUAR T g5 B Hk 3 5 1% 25 11)
RN, RN P TR AAE I, Y NAA R
WEE 0.3 mg/L IS 2R 0 S apth, K3, Tl
if, HRTERESER. KT W HEERE
ANTE MR, 78 KT IR A 0.3 mg/L I,
BB R o 6.4 DRI, MR BIRIRIGEE R, A
VR R IRAS 78 2F POl BT ) e R R MSH+
1.0 mg/L 6-BA+0.3 mg/L NAA+0.3 mg/L KT, 7Et
Rk BRI AR IR, B AR K,
LT TR T
24 FAEFIFSERIAE

¥ L HR B AR AL 2 D) R 2 N AR AR R A
1, 30 d EGeTHAEMR R KPR AER B L 6. AT
e SR AR AR ARG IR 58, T IBA. NAA Al
AC 3 MK IEAS S, 45 R KL (R 6~8)IBA
VR0 2 A 5 R T ) AR AR SR RSP 3 AR AR S L
WEWT, NAA WA P 5 AR E A 5,
AC S TLAE B A AP 24 AL A i A K. F

— Ay B R B AE R RSP 38 A R R
IBA i iR Z M5, £ 0.5~1.0 mg/L i
FETEFE N, B IBA JIT R B 1) 35 n 2B AR 2 -
B AMRE BT, M IBA JREKE ST 1.0 mg/L
I, AR AT A MBS R B, SEIR R, I
TR B 2R FE 1) NAA G R T4 AR R RT3
AME, Y IBA JUEKEAL, NAA JUEWKE
N 0.1~0.3 mg/L B}, AR AP A HR A bl
JoT R R BB m h wy, M R E & T 0.5
mg/L I A AR A TP S5 AE R i B . W AC
X AR B3 AR AR B A 2 . DAk, SRk
FIAEMR R FEEE N 1/2 MSH+1.0 mg/L IBA+0.3
mg/L NAA, 7ESbEE 7R LR MR R IE 2] 100%,
PR AR ECR 7.8,
25 BHEEHBHRERMGIE

A TUHR BB A AR AR I s AR AR )
WE WP A 2~3 d, RIEARR TR L g S
BARTHD., BBE. K. WR-BEE (10D,

®6 REEHRLAEFERFSEIRBRLER L3
Table 6 Result of rooting induction for roots of F. hirta by Lo(3*) orthogonal test

HE IBA/(mg'L ") NAA/(mgL™")  AC/(gL™ A E /% TIIAAREL /A
1 0.5 0.1 0 1 87 6.0
2 0.5 0.3 0.5 2 90 6.3
3 0.5 0.5 1.0 3 75 5.8
4 1.0 0.1 0.5 3 96 6.8
5 1.0 0.3 1.0 1 100 7.8
6 1.0 0.5 0 2 92 6.1
7 1.5 0.1 1.0 2 77 5.4
8 1.5 0.3 0 3 80 5.8
9 1.5 0.5 0.5 1 70 4.9
A A
K, 84.00 86.67 86.33 85.67
K, 96.00 90.00 85.33 86.33
K; 75.67 79.00 84.00 83.67
R 20.33 11.00 2.33 2.67
SR A AR
K, 6.03 6.07 597 6.23
K 6.90 6.63 6.00 593
K 5.37 5.60 6.33 6.13
R 1.53 1.03 0.37 0.30
x7T ERBEFEERRHFESN
Table 7 Variance analysis of rooting rate for rooting media
T3 ZERY5 B I A H Ji%e F1H P1H
IBA 626.89 2 313.44 54.25 P<0.05
NAA 190.89 2 95.44 16.52
AC 8.22 2 4.11 0.71
R 11.56 2 5.78 1.00




¢ 3% Chinese Traditional and Herbal Drugs 3£ 45 % 25 178 201449 A .+ 2551 -
#8 HEREFETHERENAESH
Table 8 Variance analysis of average rooting number for rooting media
T3 2R B3 7T A H H1 i FAg PAi

IBA 3.55 2 1.77 25.33 P<0.001

NAA 1.61 2 0.80 11.48 P<0.05

AC 0.25 2 0.12 1.76 P>0.05

R 0.14 2 0.07 1.00

Jer-3yb (101D 5RORFZERT L, RSB o
BER BTG K AR FFMEE, 10 d J5 18 29T DRI .
30 d AU EME IR 90 AR BB # m I
HIFAAR e R-23ca (10 1) >Yex-mvb (1
D >SBERE>HI>Vek. B, W ER AR
EFUHIRR-BERE (11 1), B30 d BUEHEA 94%.
RI TRIERMBRHMIERMZ I
Table 9 Effect of different matrices on survival

rate of transplantation

BAR IR BAHA /v R B REE /%
pitl) 50 39 78
BA 50 42 84
Tk 50 37 74
BR-BEE (11 1) 50 47 94
Fer-svd (111 50 44 88
3 i
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