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Abstract; Primulina glandaceistriata is a highly ornamental value of the wild flowers in karst area, yet there is no re-
search on the tissue culture of P. glandaceisiriata. We took the leaves of P. glandaceistriata as material to study tissue
culture and rapid propagation by two methods. The results showed that the optimum medium for adventitious bud regener-
ation was MS+6-BA 2.0 mg - L' +NAA 0.10 mg - 1, the optimum medium for multiplication culture was MS+ZT 2.0
mg + L' +NAA 0.10 mg - L'+ active carbon 0.05 g - L' and the multiplication coefficient was 11.09, the optimum cul-
ture medium which induced the callus was MS+TDZ 2.0 mg - L'+NAA 0.10 mg - L', the best differentiation medium
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was MS+ZT 1.0 mg - L"+NAA 0.10 mg - L™ and the differentiation coefficient was 12.46, the optimum medium for roo-
ting culture was 1/2MS+IBA0.1 mg + L'+ active carbon 0.05 g + L and 1/2MS+IBA0.5 mg - L' + active carbon 0.05

g - L', the rooting rate was 100%. In this study, tissue culture and rapid propagation system of P. glandaceistriata was

successfully developed to provide a theoretical basis and technical support for future research on genetic transformation.

Key words: Gesneriaceae, Primulina glandaceistriata, tissue culture, adventitious buds, callus
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e, RERP IR SRR E 2F 30 £, 3 IREE B
7% 30 d J T T R A B R = W AR R
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Main process of tissue culture for Primulina glandaceistriata  A. Explant inoculation; B. Adventitious bud inducing

Fig. 1

FHAUEFRR EEGLRE AL SRR B, 0B ARE 2, C 0 FiES

from leaves; C. Callus inducing from leaves; D. Subculture of adventitious bud; E. Callus differentiation;

F, G. Rooting; H. Transplanted plantlets.
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1.5.2 Ay oieic KRG EGHL A
WAL AR SR S, R G 3% B P 3 41
4130 He,3 WEE, 8530 d F&i#HFE Sk
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BERE (BRHIE R 2 0 1) ,20 d JBEEHB R R,

1.7 Git4rth

K H Excel 2003 #fFi# AT 40t Ab B, R SPSS
19.0 #3647 2253 M LA & Duncan’ s 2 & L4,
INE FRE R IR 24 R F] K (P<0.05) .

2 HEXRE52M

2.1 REFUKRBHEARNES

201 REFHFEF R ATLAL, E30 d 1Y
FEFR TP, RN 6-BA 4 3R 3 AT M BB
FIAE S BT EAGAELIE R, TEMRIR NAA i
JET  AE 2R A E RS 6-BA ¥k B Y4
S5 LIHE TR, 2 6-BA HEEH 2.0 mg -
LI AN 25 36 DL RS E 28 80k B 76 AR A 1Y 6-
BA MRBET  ANGE 27 3 L) BN E R NAA
BYIE TN RE 0, 24 NAA W R 1.0 mg - LB}, A%
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Table 1 Effects of different plant growth regulator combinations on inducing adventitious buds of Primulina glandaceistriata

W 30 e 30d @0 30 d REF 60 d firffi 60 d A
Plant growth regulator concentration e PR 30:1” VRS PR 60:1”
Y (mg- L") Rate of callus  Rate of bud WEHE Rate of callus  Rate of bud AE R
Code induction induction Bud number induction induction Bud number
6-BA NAA after 30 d after 30 d after 30 d after 60 d after 60 d after 60 d
- (%) (%) (%) (%)
1 0.5 0.05 0 27.78d 69.00d 0 100 101.67e
2 1.0 0.05 0 44.44c¢ 70.67d 0 100 104.00e
3 1.5 0.05 0 50.00bc 80.00bc 0 100 106.67¢
4 2.0 0.05 0 64.44ab 82.67ab 0 100 155.00be
5 2.5 0.05 0 51.11bc 72.67d 0 100 135.67d
6 3.0 0.05 0 52.22bc 80.67bc 0 100 143.33cd
7 0.5 0.10 0 53.33bc 74.00cd 0 100 158.67b
8 1.0 0.10 0 55.56abc 71.33de 0 100 166.00b
9 1.5 0.10 0 60.00abc 86.33ab 0 100 186.00a
10 2.0 0.10 0 71.11a 89.67a 0 100 190.00a
11 2.5 0.10 0 57.78abc 85.33ab 0 100 183.67a
12 3.0 0.10 0 55.56abc 84.67ab 0 100 182.67a

T [RIZVEE G ARG TR FROR 22 55 B KF (P<0.05) , T

Note: In the same series, values with different lower case letters mean the differences was signiflcant( P<0.05). The same below.

x2 AEAEMEKBALTHRELENBUREESERHERFT SN

Table 2 Effects of different plant growth regulator combinations on inducing callus of Primulina glandaceistriata

WA S 30 v BE 30d @ 30 d RER 60 d 60 d
Plant growth regulator concentration IS WER 30d RGBSR ACTHFESR 60 d
i (mg- L") Rate of callus  Rate of bud A HEL Rate of callus  Rate of bud ARE L
Code induction induction Bud number induction induction Bud number

after 30 d after 30 d after 30 d after 60 d after 60 d after 60 d

bz NAA (%) (%) (%) (%)
Y, 0.5 0.05 31.11d 0 0 100 0 124.00e
Y, 1.0 0.05 43.33¢ 0 0 100 0 126.00e
Y, 1.5 0.05 54.44h 0 0 100 0 140.33d
Y, 2.0 0.05 58.89ab 0 0 100 0 153.00¢
Y 2.5 0.05 55.56ab 0 0 100 0 142.00d
Y, 3.0 0.05 57.78ab 0 0 100 0 141.33d
Y, 0.5 0.10 41.11¢ 0 0 100 0 137.67d
Y, 1.0 0.10 56.67bc 0 0 100 0 142.33d
Y, 1.5 0.10 61.11ab 0 0 100 0 185.67b
Y, 2.0 0.10 65.56a 0 0 100 0 208.00a
Y, 2.5 0.10 62.22ab 0 0 100 0 187.33b
Y, 3.0 0.10 58.89ab 0 0 100 0 184.00b
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Table 3 Effects of different plant growth regulator combinations on subculture to adventitious buds of Primulina glandaceisiriata

R AT I
. Plant g‘rowth(rr(:]ggu{a;?llr )concentrallon Mi?ﬁ %ﬁ e
Code v nph(.:dnon Growing situation
coefficient
KT ZT NAA
J, 1.0 0 0.05 7.30i Kz DRBIEAL Poor growth, less vitrification
J, 2.0 0 0.05 7.91fgh K DRIEIEAL Poor growth, less vitrification
I, 3.0 0 0.05 7.45hi Kz DRI IEAL Poor growth, less vitrification
J, 1.0 0 0.10 8.06fg K #he— M, DBt 4k Common growth, less vitrification
Js 2.0 0 0.10 8.46f K DEI IS Common growth, less vitrification
Jo 3.0 0 0.10 8.20f KPR TSI Common growth , less vitrification
I 1.0 0 0.15 7.43hi KB —, DRI 1E Common growth, less vitrification
T, 2.0 0 0.15 7.99fgh K% R BEEE L Poor growth, more vitrification
Iy 3.0 0 0.15 7.58ghi K RIS IEIEAL Poor growth, more vitrification
Jio 0 1.0 0.05 9.23e KR L PEIEAL Fine growth, little vitrification precious
I 0 2.0 0.05 9.83cd KR ML PEEEAL Fine growth, little vitrification precious
I 0 3.0 0.05 9.30de Kegh— M DRI Common growth, less vitrification
I 0 1.0 0.10 10.24be K347, LB TS 1L Excellent growth, none vitrification
T 0 2.0 0.10 11.09a KHGf, TCHFEL Excellent growth, none vitrification
1 0 3.0 0.10 10.39be RKegh— M, DEHEEE Common growth, less vitrification
Jis 0 1.0 0.15 9.43de Kegt— /R4 Common growth, less vitrification
I 0 2.0 0.15 10.51b K2z K BEEIL Poor growth, more vitrification
T 0 3.0 0.15 10.08be K34 | KI5 I84E Poor growth, more vitrification

e A RER AU 0.1 ¢ - LA,
Note: All the medium added active carbon 0.1 g - L'

RS E S B . TR 60 d BYREFRI B N, 78
SRR EIRH L B R SRR Z M A E
PRI EES YN 100.00% , A& ZEEIRE
FRFE MS+6-BA 2.0 mg - L' +NAA 0.10 mg - L'l 5%
%, L AT, 6-BA 454 NAA Al B 420 F iR
MAEZ (K 1:B) , AEE IS I A 42,
W AN E 5 R 3 SR 5L MS+6-BA 2.0 mg -
L'+NAA 0.10 mg - L',

212 &t piyidF MR 2 ATLIEH, 78 30 d
FyIE SRR, VRN T TDZ B35 35 35 7] A A B 4%
WAL BT E 2 . FEARTRN NAA
WEET , A1 TR MG TDZ MR (3% i 2 81k 1

FHE TR S, 2 TDZ WRE N 2.0 mg - LB, &
Vi R dc i FEAH R ) TDZ W R, &L il $ %
Bl NAA ¥R EE RGBS N3G A0, 24 NAA WREE R 1.0
mg - LB, @15 5w . 78 60 d 1Y% 7 i [H]
W, &R ENEHAESE LR EES, BN
100% , A, AR BRAF I B B A5 5 1 B A 8 2
BB T NE A H LU B A E 2, HA R
FRFEZ[E 0 A L U R AN 2R B A
BEES U FEH N MS+TDZ 2.0 mg + L' +NAA
0.10 mg - LA ARE I Z , o3& & T AR 73,
ZE E Rl TDZ 454 NAA A A 75 S A4l 4
(Bl 1. C), AReHEASS A 2, i B R ] 1Y)
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Table 4  Effects of different plant growth regulator combinations on callus differentiation of Primulina glandaceistriata

y "
w5 mEE oo NAA ma SRR P
Code Medium (mg-L') (mg-L'") (mg-L") coéfﬁcient Growing situation
C, MS 0.5 0.05 0 11.11d KRR, DR a5
Fine growth, stronger seedling, less vitrification
C, MS 1.0 0.05 0 11.37bed KR R, DR TS
Fine growth, stronger seedling, less vitrification
C, MS 1.5 0.05 0 11.13cd KSh— g, Hanss , 24k ak
Common growth, weaker seedling, more vitrification
C, MS 2.0 0.05 0 11.16¢d K, WA, 2RI
Common growth, weaker seedling, more vitrification
C, MS 0.5 0.10 0 11.70bed KT W, TEB R AL
Excellent growth, stronger seedling, none vitrification
Cq MS 1.0 0.10 0 12.46a KHG i de, Je AL
Excellent growth, stronger seedling, none vitrification
C, MS 1.5 0.10 0 11.83b KR, w, DR
Fine growth, stronger seedling, less vitrification
(o MS 2.0 0.10 0 11.76bc KSR iRl i
Fine growth, stronger seedling, less vitrification
C, MS 0.5 0.15 0 11.17¢d K32 WA, 2R
Poor growth, weaker seedling, more vitrification
Cyp MS 1.0 0.15 0 11.44 bed KHh2 A, 28
Poor growth, weaker seedling, more vitrification
C, MS 1.5 0.15 0 11.21cd Kedhas Wangs , 2 5uEs ik
Poor growth, weaker seedling, more vitrification
Cp MS 2.0 0.15 0 11.19¢d K A, 2L
Poor growth, weaker seedling, more vitrification
Ch MS 0.5 0 0.05 8.83h K T, ZHIEIL
Poor growth, weaker seedling, more vitrification
C, MS 1.0 0 0.05 9.18 efgh Kooz WA, 2480k
Poor growth, weaker seedling, more vitrification
Cis MS 1.5 0 0.05 8.91fgh Koz AN , 24k
Poor growth, weaker seedling, more vitrification
Cie MS 2.0 0 0.05 8.89gh Koz Higngs , 28Rk
Poor growth, weaker seedling, more vitrification
(o MS 0.5 0 0.10 9.43efgh K2z A, ZH L
Poor growth, weaker seedling, more vitrification
Cys MS 1.0 0 0.10 9.59 Ko W, 28k
Poor growth, weaker seedling, more vitrification
C, MS 1.5 0 0.10 9.51efg K2 HAnss , 28t
Poor growth, weaker seedling, more vitrification
o MS 2.0 0 0.10 9.53ef K2 WM, 2Bk
Poor growth, weaker seedling, more vitrification
C, MS 0.5 0 0.15 9.00 efgh R A, 2HE L
Poor growth, weaker seedling, more vitrification
Cy MS 1.0 0 0.15 9.33efgh KA A, 2L
Poor growth, weaker seedling, more vitrification
Cyy MS 1.5 0 0.15 9.11 efgh Kbz wans , 28k
Poor growth, weaker seedling, more vitrification
C,, MS 2.0 0 0.15 9.06 efgh Koz WA, 2480k

Poor growth, weaker seedling, more vitrification
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Table 5 Effects of different plant growth regulator combinations on rooting culture of Primulina glandaceistriata
HE e o
Plant growth regulator concentration AR PRI R
ETR= (mg- L") Rooting Root Root HRAEO
Code rate length number Growing situation
(%) (em)
IBA NAA IAA
R, 0.10 0 0 93.33 bede  3.33cd 7.00bed il B HRZ Stronger seedling, longer and more root
R, 0.50 0 0 96.67abed  3.83ab 9.00ab A MK, HRZ Stronger seedling, longer and more root
R, 0 0.05 0 92.22cde 2.90ef 6.00de JE/N M HRZD Small seedling, short and less root
R, 0 0.10 0 94.44 abede  3.10de 8.00bcd EHECINIESIS ,?FE% Weak seedling, longer and more root
R, 0 0 0.10 90.00e 2.67f 4.33f /N A%, #70 Small seedling, short and less root
R, 0 0 0.50 91.11de 2.70f 6.67cd /N M /D Small seedling, short and less root
R, 0.10 0 0 100.00a 3.80ab 8.33bc et MK HRZ2 Stronger seedling, longer and more root
R, 0.50 0 0 100.00a 4.00a 10.33a Rt MK HRZ Stronger seedling, longer and more root
R, 0 0.05 0 97.78abc 3.57be 7.67bed EHEEIR 28 % Weak seedling, longer and more root
Ry, 0 0.10 0 98.89ab 3.87ab 8.67abc 45 MR, RZ Weak seedling, longer and more root
R, 0 0 0.10 94.44 abede  3.33cd 6.00de /N AR AR /D Small seedling, short and less root
R, 0 0 0.50 95.56abcde  3.63abc 7.33bed  #E/N HRJE /D Small seedling, short and less root

H: R,-R, FTEHLER R MS; R,-R,, FEHLER N 1/2MS, Frg K5 R3340 0.05 ¢ - LG M,

Note: R, —R, of the inorganic salts were the same as MS medium; R,-R,, of the inorganic salts were the same as 1/2MS medium. All the me-

dium added active carbon 0.05 g - L.

B, o N A Sk R E 2R R L, S E A
Bith 2035 S R 32 2 8 MS +TDZ2.0 mg - L' +
NAA0.10 mg - L™,
2.2 REFIEAERE S

H1 3 W LUE 7R85 3R 2k b R IAS [m] 9k B 1Y
A A AR 1 00 6 G 2 3 BE s 9 B AR TR Y
SOM, MG R KUEE KT A NAA Y EE A5 i i 14
i, TEIEE, 3458 R BB ZT FINAA MR (418 fin i
I 47T }32.0 mg + L' NAA 5 0.10 mg - L™ 4%
AR BRK, O 11.09; 24 NAA [k AR, 2T Ak
PRI TE R A 3 = T KT A B 1 5E R 4L
W, ZT TG F T8 SUi A B AN 8 2R RS0, 35
WEARA BB A E 2P P IR I B 3Ry MS+ZT
2.0 mg + L"+NAA 0.10 mg - L' +1G % 0.05 g - L,
HPERECN 11.09, 7RISR b MERAE K AT, o3
WA (E 1:D)
2.3 BGHELRMS L

FH 2 4 AT Bl R AE R TR T R B A3

WAL A R BB Z 3G 0, I AE 3R B — i Wk
Ji TR, BIAE—E B9 NAA B¢ IAA W T, fi% 2T
W RE RXE I, oAk R ECE R NS we b B AR AR b
FUE—ER ZT W R B NAA 5 IAA MR
B, oA R Ech 2 SR S b g, ik
AP UM NAA 3535 HE 0 01 R E0) 0 2w T
IAA iR 2B, 25 ZT W 1.0 mg - L7,
NAA Bk 0.10 mg - LB, 40 RER K (1.
E) M TAA (35558 71045 B AR bR 32
PiEAb e, 2 Lol g, AR E H, NAA 3 IAA B
I THESREE & A 18Uk iE B e R
F2HEH MS+ZT1.0 mg + L'+NAAO.10 mg - L', 7ML
FRECK 12.46 PR F 0y dfet:, oAk,

24 EREFEHEEBR

2.4.1 AR WRIGER S WBHE T 2250l
WA AR MR B ARG I, AR AR R B 2 3 T H
IR . 76 1/2MS i85 3% 3 1 1BA ¥ JE
0.10 mg » L1 0.50 mg - L', AR K\ K, K
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100% , PR TC i 3 22 5, PR EA 7 7 1 3 22
S (HAEAR 0 A B0, Rt 3 AR SRR
AR AREFR A 1/2MS+IBA 0.1 mg - L% %
0.05 g - L8 1/2MS+IBA 0.5 mg - L' +i%M:5% 0.05
g+ L AR H 100% , 4l pR R MR 2 A R
TR RS (B 1:F.G) .

242 HGHBER BRI IESOREE & D CE TR
WERAAL  PRFF2 IR BEAE 75% LA L, Figbe K, PR
FEFORIE, 20 d J5, S it R, 2 100.00% (& 1.
H) .

3 Wik 54w

L A A RT3 500 2 2 35 DR B A S e TR T
ANV %) A 40 A A 98 1 0% A0 AR A K R4y 1k
(AR A TR ) b A 4 A < R0 500 ok B R ), HLAE
Rt 225 R, % AN R 9 B 20k L A A4 Ak
A AR B R R A R R A L, AR
WFEAEM A7 = R F T A AS [R] 1Y 4 i
SRR G R M ERKZHEITHES, K 6-BA 2
A NAA XLREF A E SN RES T @ 24H4L, TDZ
Zh4 NAA (UBEIA S @410 A RER A E 2, 1)
IR TR IE WA B AS 5 27 02 B A s 21 2103 1675 31
o X 5HT A RIZERA TSR . XS (2009 ) 7E
PAT R LA E S A VER L) 6-BA 1.0 mg - L
454 NAA 0.5 mg « LRI B I A 2 415 S0 5%
(2016) WIIAH TDZ X KA 5 B Js A 15 & 1A E 2F
BREEEEH, WERN 0.5 mg - L'ARTFIHEFR
FURE R 2 5 B T 45 (2016) ARG FR 56 MS+
TDZ 2.0 pmol « L' +NAA 0.2 umol « L' X EEH
MR ANE R A IR E GRS, AT ERTA
IBFFE T, 6-BA 454 NAA A] L3R4S 8 4 1) A 13 21
21 1M TDZ 254 NAA 0] LLE N B i S A
2, RIS (2015) K3, R 0.5 mg - L' TDZ
XFHAL T 1 B A E 2E I B ORI R AR X
ARG BT 45 SR A — B, AR E R
JE RSN A B R 25 5 kA, A AR KR
T RNFR AR R R R AR R

I UG RS A AR R IR AR A —
EHBRSAE SRR, Bl e H sk SR
IR, TECA MBI EM/NEE & (IR L

Il ,2012; B T4 2010a) R 3 B & (br 2%,
20143 17 1EHMESE 2005 ) 38 0 PO AP & 42 e o a7 T H
I RBARR ZEM IR E & (235,2010) 2
BAES(ETEE 2010b) FllEHE S (FIE
WESE 2004 ) WIS A 4 15 40 2005 a8 i Sr T AL
PREARZR MBS A & (HE AR, 2014) B8R
TLAE S A 2, (0 @535 5 R AL A e Ak
B FRIE A AIF S 38 2 9 b i A% i T ST T e S
BEENHBEI B R BBOREE S 5%
R E MR R a4, il s A 205
ANGE SRR AT A B R i 1) i HL AT DAk e R A
HAVTAE ZF it BT = AR i AR S IR L, B
WRAE BRI SRR B & R A A &L

wiE,

SR
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