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Abstract: The purpose of this paper was to establish the tissue culture regeneration system by using the seeds of
Adansonia digitata. After treated with a suitable pretreatment and seeds sterilizing method, the initial medium was
inoculated to obtain a sterile material. After initiation culture, the multiple shoot were induced in the enrichment
medium, and then cut into individual plants for rooting induction, and finally established a tissue culture and rapid

propagation system. The results were as follows: The optimal disinfection treatment combination of explants was 75%
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alcohol treatment for 3 min + 0.1% HgCl, treatment for 15 min, the contamination rate of explants was 21.7%; The

germination rate was 46.0% after pretreatment with 95% concentrated sulfuric acid for 12 h; The A. digitata seeds were

pretreated and sterilized and inoculated onto WPM start-up medium for 48 h, and the germination rate was 74.0% ; After

the initial culture, axillary buds of the explants were cut into 2—3 ¢m with a section of young stems and inoculated into

the enrichment medium and cultured for 60 d for multiple shoots induction, finally, the best value-added medium was

selected as WPM+2.0 mg - L' ZT+ 0.2 mg + L"'IBA, and the subculture cycle was 60 d with the increment coefficient

as high as 3.1; The best rooting medium was WPM + 5.0 mg + L' IBA, and rooting was induced for 60 d with a rooting

rate of 61.3%, the average number of roots was 1.9 and the average root length was 8.9 em. Adding the right amount of

IBA can improve the foam root phenomenon and improve the transplant survival rate. After seedling adaptation, the

tissue culture seedlings of A. digitata were transplanted to mixed matrix with coconut : vegetable garden soil : perlite

(volume ratio 1 : 1 : 1), and the survival rate reached above 60.0%. This paper preliminarily established the in vitro

rapid propagation technology system of A. digitata, and can provide theoretical and technical supports for the rapid

propagation of A. digitata and the preservation of germplasm resources.
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Table 1  Effects of disinfection methods on disinfection of Adansonia digitata seeds
H5 HEITE e K KI5 GER TR
Number Disinfection method Pollution rate (% ) Uncontaminated seed condition

1 75%ilH5 0 min+0.1% F+5K 0 min 100.0+0.0a —

75% alcohol 0 min + 0.1% mercuric chloride 0 min
2 75% WK 1 min+0.1% FFK 15 min 91.7+2.9ab TR, RAS A

75% alcohol 1 min + 0.1% mercuric chloride 15 min No germination, no discoloration
3 75% 54 2 min+0.1% F+5K 15 min 76.7£12.6¢ e e 2 el AR i AR 41

75% alcohol 2 min + 0.1% mercuric chloride 15 min Small germination, transparent red
4 T5%KE 3 min+0.1% FHK 15 min 21.7+5.8¢ BB R BT

75% alcohol 3 min + 0.1% mercuric chloride 15 min More germination, transparent red
5 75%MEKS 4 min+0.1% FHK 15 min 26.7+2.9¢ WL w2 AREILLL

75% alcohol 4 min + 0.1% mercuric chloride 15 min More germination, transparent red
6 75%KE 5 min+0.1% Ft5R 15 min 21.77.6e TR, T KR

75% alcohol 5 min + 0.1% mercuric chloride 15 min No germination, seeds turn black
7 T5%KS 3 min+0.1% Ft5K 5 min 83.37.6hc V-2 S AN

75% alcohol 3 min + 0.1% mercuric chloride 5 min Small germination, transparent red
8  75%iiKE 3 min+0.1% Ft5K 10 min 41.7£2.9d DR R ARE AR LT

75% alcohol 3 min + 0.1% mercuric chloride 10 min Small germination, transparent red
9 75%WH5 3 min+0.1% F+K 20 min 18.35.8¢ TRZF T R B

75% alcohol 3 min + 0.1% mercuric chloride 20 min

No germination, seeds turn black

T FFPAR/NG PR R 22 5 B35 (P<0.05) . T,

Note ; Different lowercase letters in the same column represent significant differences( P<0.05). The same below.

K2

B b Xof % T L R

=1

Table 2 Effects of acid etching on aseptic germination of Adansonia digitata seeds

Wi %% WU %

R ZF B

ETRe i ] S ! S AR
Number T Germination rate Survival rate  Germination energy Growth status
umber ime (%) (%) (%) rowth status
1 0 min 1.3+1.5¢ 66.7a 1.31.5¢ JZEAS MR R IER
Slow germination, normal plant development and root
2 5 min 3.3x3.1c 66.7a 2.7+3.1c RS R R R
Slow germination, normal plant development and root
3 10 min 3.3x1.2¢ 100.0a 3.3x1.2¢ R MR R IER
Slow germination, normal plant development and root
4 30 min 6.7+1.2¢ 100.0a 4.020.0c KN AR R IEH
Slow germination, normal plant development and root
5 6h 33.36.0b 95.6a 24.322.1b RFP AR R IER
Germinate fast, normal plant development and root
6 12 h 46.0=5.3a 97.7a 27.3x1.6b REFP AR R IER
Germinate fast, normal plant development and root
7 24 h 49.3+2.3a 55.3a 31.3x4.2a  FHARZWER , MAKETE , E AR

Multiple embryo damage, plant malformation, slow rooting

AT AN I T] b BRI 28 5 DR A 25 0 (B L A%
2018) o A il AL Foh 5 B WA K 25 AR A (Jensen
et al., 2011) , A2 2E i T kb BE A BE R B ARG A 15
PERYICIRAA R, IR, 1 0 08 Y R B b Tl
Wb BRI R0 B D705 o A S T AL A G T AR AR
AR )R 7R R ST ST L R A A A R

(2017) FH A B B2 IR 1l 40 min R PE ML RN T & 28 %
BT TR 52 (2015 ) FH MR B 8 %o 90 4% Fh
AEFE 10 min, WA RO R AP A B A R 2
L AHBEFY (2013) 1 95% 119 He i 8 Ak B A 18 0,
RN P T 6~12 h, #EF 20 d J5 & 2 KAl ik
86% ~90% ; Dovie (2003 ) Hf 2 4515 Py % A i €0 4%
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Table 3  Effects of dark treatment on aseptic germination of Adansonia digitata seeds embryo

45 i el Wi % % L K 5

Numb Time Germination rate Survival rate Germination energy Giﬁ;{}jl(@}t )
umber (h) (%) (%) (%) rowth status
1 0 46.0+5.3c 97.7a 27.3x1.2b FARAHEAR 2 & ik
Plants are robust and roots are developed
2 24 57.3+4.2b 98.2a 44.7£5.0a RRR AR R 2 3K
Plants are robust and roots are developed
3 48 74.0£2.0a 98.2a 42.7+1.2a TR AR R A5
Plants are robust and roots are developed
4 72 72.0+4.0a 97.8a 44.0x3.5a RFARIZ) AR RE R4

Uneven growth, incomplete root development

x4 FREMEMESHEM AR KE X R E G #1858 =00

Table 4  Effects of different cytokinins and concentrations on multiplication and growth status of Adansonia digitata

i (354 HITH R R W25 155 2 T KR
NHE Concentration Multiplication Inductive rate of the Crowth stat
Cytokinin (mg- L") coefficient lateral buds (%) Frowth status
JE No 0.0 0.00.0f 0.00.0f ToMR, Je@ b, 24T AR AT
No roots, no callus, death in the upper part of the stem
VA 1.0 1.1x0.2d 73.3+2.9b iR TR et
A small amount of rooting, no callus, robust
2.0 3.1£0.3a 98.3+2.9a TOAR, T RS, o
No roots, lower base callus, robust
3.0 2.320.3b 93.3+2.9a T, A2 it
No roots, more callus, strong
4.0 1.5+0.2¢ 53.3£2.9¢ oM, Rty , 2547 LI ASH 30T
No roots, more callus, death in the upper part of the stem
5.0 0.4x0.2¢ 26.7+5.8d TR, KA, 2547 LA AR B At T
No roots, more callus, death in the upper part of the stem
6.0 0.1=0.1f 5.0+8.7¢f T, K FeTs, @i ik
No roots, a lot of death, callus browning
6-BA 1.0 0.0=0.0f 0.0=0.0f TR, b, 24T LIRAET
No roots, no callus, death in the upper part of the stem
2.0 0.1=0.1f 6.7+ 11.5¢f ToAR, Tl th , 2547 LAHsET
No roots, no callus, death in the upper part of the stem
3.0 0.1=0.1f 11.7+10.4e TR, Tt , KA 25 AT L RsE T
No roots, no callus, death in the upper part of the stem
4.0 0.0+0.0f 0.0+0.0f TR, KA, 25T LA
No roots, more callus, death in the upper part of the stem
5.0 0.0=0.0f 0.0=0.0f TR, Kid gt , 2547 LAsET:
No roots, more callus, death in the upper part of the stem
6.0 0.00.0f 0.0=0.0f JOM, R @ty , 254 EstT

No roots, more callus, death in the upper part of the stem

5 B PR AL B 15 min, HOEZF R 5155 98%  ANIE b B0A 2 0d MO A B & ZF R A 46%,
T 86% , ABEFE L2 A 5 A B A% T E WY 244 4 A Ao ‘Lﬁffﬁ?%%%f@(wﬁ)%ﬂ Dovie (2003 ) JiT 42 i FY 45

TAERIMEA R T 95% 1) e it 19 A 348 4% T A AR

T 5 4 T AL A R B ER B BT R

FhF 12 h, Wk T 5 H 75% K5 4L # 3 min, rﬁﬁﬂl KAk B H] A [5] BT 2 ( Singh et al., 2010) ,
0.1%FF R 15 min $EATIH 3, M ] WPM 32 M RA T T — B0 il

b SESGANTR 48 h R EhIEFE, R FER K 74.0% .,

A TRI AR b1~ Y B K X1 BT AN TR B 25K
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Table 5 Effects of different auxins and concentrations on growth status of Adansonia digitata
. iz E H: 3= \/i} ¥ \/i} 2. L i
pgx | EE O ERE  FHEN OPHIRK R
Auxi Concentration ~ Rate of rooting ~ Average root Average root Growth status
wan (mg - L") (%) number length (cm) rowth status
J& No 0 0.0+0.0e 0.0+0.0e 0.0+0.0e KEEM, TR, T asEer
A lot of fallen leaves, no roots, some deaths
IBA 1.0 12.1£5.2de  0.3%0.3cde 1.220.4de  MREMLY) T, W ikAL, D E
Root is thicker and more fragile, foaming, a small amount of leaves
2.0 43.3£17.0abc  1.7x0.6ab 5.0£2.0bc M@K S W, et
Root is thicker and more fragile, a small amount of yellow leaves
3.0 46.7+8.0abc 2.0£0.7a 5.2x0.4bc  MRRER MRZE BLAN R H IR
Leaves are greener, roots are more and thinner, and a small amount
of foaming roots
4.0 48.5:21.9ab  0.8+0.5cde 6.3x3.0ab MRS, FREK AR HIK
Leaves are greener, main root is relatively long, no foaming root
5.0 61.3£10.8a 1.9£0.5a 8.9+2.1a  HEMREM ARZ M, TR
Plants are robust, roots are more and strong, no foaming
6.0 34.2+¢8.0abed  0.7x0.4cde  2.6x0.7cde MR R FRED, KL
Plants are robust, with few roots and no foaming
NAA 2.0 12.1x21de 0.3£0.5de 0.8+1.3de /DN ARYNH A
A small amount of yellow leaves, roots are thin and short
3.0 18.5+17.0cde  0.4x0.3cde Lizl.lde  THHEBEZA, TC@A, RAWHKAL
Lower base is swollen, no damage, root foaming
4.0 35.7+18.6abed  1.2+0.9abe 2.420.5cde  AEEFCN A @Y, RARRKL
A small amount of fallen leaves, damage, root foaming
5.0 20. 5:9.9bcde  0.3x0.1de 0.7£0.7de WM HEHRAUIAAL
Yellow leaves, callus, root foaming
IAA 2.0 25.0+30.0bede  0.3x0.4cde  2.2x2.7cde  EEN, KA, MAELHMIZA
A small amount of yellow leaves, no damage, less roots and whitening
3.0 37.8+3.90abed  1.120.1bed  3.7x1.4bed BT, EAREH, T IKLINE
A small amount of yellow leaves, main root is thick, no foaming
4.0 30.0+8.7bed  0.6x0.3cde 3.5£2.2bed  AEEEM RFEZ A, RRMIKL
A small amount of yellow leaves, white roots, root foaming
5.0 26.48+20.0bcde  0.8£0.6cde  2.7x1.0cde V&N MRFRIZ A, RARIWEAL

A small amount of fallen leaves, white roots, root foaming
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A. Germination of A. digitata seed (incomplete development in left, normal development in the middle, and no germination in right) ; B. Root
formation after culturing the A. digitata on rooting medium for 60 d; C. Axillary bud formed after 60 d of culture on proliferation medium;
D. Foamed roots of A. digitata; E. Growth status after 60 d transplanting of A. digitata; F. Normal roots of A. digitata.
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Fig. 1 In vitro rapid propagation technology of Adansonia digitata
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