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Efficient induction system of adventitious shoots and plant regeneration in
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Abstract: Objective To investigate the conditions for improving the efficiency of plant regeneration system for Solanum
pseudo-capsicum via the induction of adventitious shoots. Methods Sterilized seeds of S. pseudo-capsicum were cultured on MS,
OM, and WPM basal media for germination and seedling growth. Effectiveness of different combination of tissue culture media and
growth regulators on the callus induction, adventitious shoots production, and plant regeneration were compared, using the explants
excised from the seedlings of 45 d. Results WPM is the best medium for the growth of S. pseudo-capsicum. Leaf is the best explant
for callus induction with the frequency up to 100% cultured on WPM medium containing 0.5 mg/L 6-BA and 0.01 mg/L NAA after 7 d
and the callus divided into green adventitious shoots whose frequency reached 100% after 10 d; The callus whose frequency was 81.7%
could be induced from the stem with buds cultured on the same medium as mentioned above, the adventitious shoots generated 20 d
later. However, the stem tip induced callus without capacity of differentiation. The optimal medium for adventitious shoots
proliferation is WPM + 0.5 mg/L 6-BA + 0.5 mg/L NAA + 1.0 mg/L KT, the proliferation coefficient is far more 6.0 after 30 d. The
optimal medium for plantlet rooting is 1/2 WPM + 0.01 mg/L NAA, the strong plant regeneration occurred 30 d later with the rooting
rate up to 100%. Over 90% plantlets survived after transplanting into sand with constant temperature and humidity condition for 25 d.
Conclusion The current study provides an effective solution for maintaining the improved seeds trait and sprouts multiplication of S.
pseudo-capsicum, which is helpful for the research of cultivation and genetic transformation.
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Table 1 Ly(3*) Orthogonal test design and results for callus induction in S. pseudo-capsicum

G5 A B C/(mgL™") D/(mg'L™") THALES % WERERY%

CO01 MS (1) EXANED) 0.1 (1D 0.01 (1D 47.4 0

C02 MS (1) WZEZER (2) 0.5 (2) 0.05 (2) 61.1 54.5
CO03 MS (1) A (3) 1.0 (3) 0.10 (3) 72.2 76.9
C04 oM (2) EXANED) 0.5 (2) 0.10 (3) 44 .4 0

CO05 oM (2) HEEZER (2) 1.0 (3) 0.01 (1D 65.0 53.8
C06 OM (2) A (3) 0.1 (1D 0.05 (2) 75.0 80.0
Cco7 WPM (3) 2R (D 1.0 (3) 0.05 (2) 68.4 0

CO08 WPM (3) WEEZER () 0.1 (1D 0.10 (3) 78.9 86.7
C09 WPM (3) A (3) 0.5 (2) 0.01 (1D 100.0 100.0
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Table 2 Ly(3*) Orthogonal test design and results of adventitious shoots proliferation in S. pseudo-capsicum

U] A/(mg-L") B/(mg-L™) C/(mg'L™ D (%) Y
P01 0.5 (D 0.1 (D 0.5 (D D 5.35
P02 0.5 (1 0.5 (2) 1.0 (2) 2 6.62
P03 0.5 (1) 1.0 (3 2.0 (3) 3 491
P04 1.0 (2) 0.1 (1) 1.0 (2 3 430
P05 1.0 (2) 0.5 (2) 20 (3) (» 3.98
P06 1.0 (2) 1.0 (3) 0.5 (1) 2 3.53
P07 2.0 (3) 0.1 (1) 2.0 (3) 2 3.25
P08 2.0 (3) 0.5 (2) 0.5 (1) 3 3.67
P09 2.0 (3) 1.0 (3) 1.0 (2) (» 3.55
K, 5.63 4.30 4.18 429
K, 3.94 476 4.82 4.47
K; 3.49 4.00 4.05 429
R 2.14 0.76 0.77 0.27
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E-7£ WPM 4K 45 d fIFh 71

A-radicle on WPM medium after 5 d B-germ on WPM medium after 14 d C-seeding on MS medium after 45 d D-seeding on OM medium after 45 d

E-seeding on WPM after 45 d

1 WM T E REKIFR

Fig. 1 Seeds germination and growth of S. pseudo-capsicum
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Table 3 Range analysis on two indexes of orthogonal test for

callus induction in S. pseudo-capsicum

fibr WeE Ak - -
B C/(mgL") D/(mgL")

AHLEE K 6023 5340 67.10 70.80
34 K, 6147 6833 68.50 68.17
Ky 8243 8240 68.53 65.17

R 2220 29.00 143 5.63
WEERAER K 43.80 0 55.57 51.27
K, 4460 6497 51.50 44.83

Ky 6223  85.63 43.57 54.53

R 1843 8563 12.00 9.70
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RANTE] S HoE FORE, C09 RIS R IR R W
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SRR ER AL (K] 2-A), 10 d JEFFURME
MO ARE S (K 2-B), 30d Ja bl KRN (K
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SR D 2 2B
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A-green callus from leaf after 5 d B-callus from leaf differentiating adventitious shoots after 10 d C-callus from leaf differentiating abundant

adventitious shoots after 30 d D-green callus from stem with buds

E-callus from stem with buds differentiating adventitious shoots after 21 d

F-non-differentiated white callus from stem with buds ~ G-stem with axillary bud growth only H-non-differentiated white callus from stem tip

2 HRHAHE 3 MSMEIRTE CO9 IKIBHIFSABMARMMAFRE

Fig. 2 Callus and adventitious shoots induction of three explants in S. pseudo-capsicum in C09 group
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Table 4 Variance analysis of adventitious shoots proliferation

in S. pseudo-capsicum

JrZERIR BTN AmE Jik F O REN
A 7.62 200 3.81 126.83 P<0.01
B 0.88 200 044 14.61 P>0.05
C 1.03 200 052 17.17 P>0.05
D 0.06 2.00 0.03

MF 2 il LA, 7E WPM s i 6-BA
0.5 mg/L. NAA 0.5 mg/L. KT 1.0 mg/L i 58 2%
e, 15 6.62 5. JrZEorHT (R 4) RW], 6-BA Ji
HERBEAT A ZERTE A R W (P<0.01), NAA
JUEEA LA KT 5t ol B TG 2 25 5, 5 B0t
AT A FE S 6-BA>KT>NAA, M0t 2%
F % 6-BA FURIKEL 5N 455 BRI R A%
gER, RN EHCRRE 6-BA FURIKE (0.1~0.5
mg/L) [¥EINmE N, 4 6-BA WK & T 0.5 mg/L
I, MEFECE N, SRR, R BRIk
[ 6-BA X M ZFEGTHATAHEIE ] s A It &k
AR AR T AR K, 6-BA BT &K
AN, SIS R BT FE TR NAA TR 5Z AR K
i KT W EEE @ U A N ZEIE T . T
BIE BT ol 01 A\BLCo R dne 414, SRR N 25 3 5
(A3 B 753 ) WPM+6-BA 0.5 mg/L+NAA 0.5
mg/L+KT 1.0 mg/L, {EHRFFRIEFEFR 14d, N2
AR A, R 4 2 2 1D ] I S IR 2
RO CHEEE WIS (K 3-A. B); 30d)5, M

A, B-¥iFR 14 d JEMFRORES A CHE3R 30 d J5, 3~4 TRl s, R R AN D-ii ik B 2R BN RS B AT

A, B-adventitious buds proliferation and growth after cultured for 14 d C-several main buds about 3 or 4 generated in plant after cultured for 30 d and

plenty of adventitious shoots produced from the base D-proliferation and growth of adventitious shoots which attached stem

B3 PHEHEMFIEESEK

Fig. 3 Proliferation and growth of adventitious shoots in S. pseudo-capsicum
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Table 5 Effects of different NAA concentration on rooting of single seedling in S. pseudo-capsicum

Higrdt NAA/(mg'L ™) PR gL TERRE % AN 5E RRRBL
RO1(CK) 0 48 87.50 ab MR B, ST @t

RO2 0.01 45 100.00 a MR B, e s

RO3 0.05 50 80.00 be R B, B e ms
RO4 0.10 49 7143 ¢ R, S nE
RO5 0.50 48 62.50 ¢ R, S

FFIARRNE FEEFRORZER B (P<0.05)

Different lowercase letters in the same column indicated the significant difference (P < 0.05)

AERRETHN 7 d P E A EAER B35 30 d RINAERE CORRIREA DB

A-white adventitious roots were generated after rooting seedling transplanted 7 d later  B-rooting plant cultured for 30 d

C-bottom roots  D-transplanted plantlets

4 PREERE ERRE B

Fig. 4 Rooting and transplanting of plantlet in S. pseudo-capsicum
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