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(1. P dfl K2, PEr X A 2R AR T B E MO MR R E S0 E, = B 650224;
2. LN ARAMRAN R RS R BIYE . ZFg 52 H 661199)

WE: [ HiY ] B AR EIR R, SRR A E MR E 10155, 3R AN AE R B R
R [ D5k ] DIARKRAIEE R ZE R}, Sl R . A R R B R 5 3 M BRIE ER R AR, R
AR ARG AR | RABE B RTEER, R AR R T B HoWEE. [ 4558 ] s
7RI NAA F1 IBA B, @R A05010 19.66% F1 39.15%; T NAA 5 IBA 2H-& A0 HE Y A4E HEZE 0] 35 95.80%,
T PIH AL, AR, 1 RS T, R, 2~3 MRJEBCER BT, HAARRT A
94% LI b, AEARELL 2 AR ER N T, BRI 6 d Fefd, HMRFN 97.36%, HMWELL 1 KAERN
Fo BN LI ARMARTERETRZAERER, X1 203 LA EMEE 3 FRA AR T
e, HBRBIERZ TR EZER (P>0.05), (HAEYRAEREZER (P<0.05), Hi 3 FAEROBRTEY
R, [ 458 ] ARG T ARKRALEE B R ERR 2, S AR A 55 0 RS R 1 L AN AR ) 1 s 4

T RS
KU AN AR AR, AERACR
HE A S: S723.1'32.6 SCERAR SRS A XEHHS: 1004-390X (2022) 01-0137-08

Effects of Three Factors on the Rooting of Tissue Culture
Seedling of Bombax ceiba
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(1. Key Laboratory of National Forestry and Grassland Administration on Biodiversity Conservation in Southwest
China, Southwest Forestry University, Kunming 650224, China;

2. Forest and Grassland Resource Management Station of Honghe Prefecture, Mengzi 661199, China)

Abstract: [ Purpose] To further improve the tissue culture and rapid propagation system of Bom-
bax ceiba, realizing the directional induction of adventitious roots of tissue culture seedlings of B.
ceiba, and improving the transplanting survival rate of root seedlings of B. ceiba. [ Methods] The
clustered buds of B. ceiba get from the tissue culture were used as materials. The root induction was
promoted by hormone, longitudinal scratch and dark culture treatments, so as to compare the differ-

ences in the rooting rate, root number of tissue culture seedlings and transplanting survival rate under
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different treatments. The rooting process was observed by microscope. [ Results ] The highest root-
ing rate was 19.66% and 39.15% respectively when NAA or IBA was added separately, and the root-
ing rate was much higher when NAA and IBA used together, and the highest rooting rate was 95.80%,
and the rooting seedling with one adventitious root accounted for the majority. In the treatment of lon-
gitudinal scratches, the effect of two or three scratches was better, and the rooting rate could reach
more than 94%, with two adventitious roots as the majority. In dark culture, the best treatment was six
days, and the rooting rate was 97.36%, and the rooting seedling with one adventitious root accounted
for the majority. The microscopic observation showed that the rooting of tissue culture seedling of B.
ceiba belonged to species that generate roots form cortex. In addition, there was no significant differ-
ence in transplanting survival rate among one, two or three adventitious of rooting seedling (P>0.05),
but there was significant difference in biomass (P<0.05). Among them, the biomass of the trans-
planted seedling with three adventitious roots was the largest. [ Conclusion ] In this study, the root-
ing conditions of tissue culture seedling of B. ceiba were optimized, which provided a theoretical ref-

erence for the transplanting of tissue culture seedling of B. ceiba and the directional regulation of ad-

ventitious roots.

Keywords: Bombax ceiba; rooting in vitro; rooting rate; adventitious root number

AH (Bombax ceiba) = AHiFl (Bombacaceae)
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e 2253l s FAE A3k s 1 2 s

AR AT SR FFAH R S Oy kA T
B, ABXT T R ERR I B, A LU
S PR R A Tk, HRRE IR BRI
PERPER . B AR H LS R BRI
BN, RUCE AP SR ) A O
7, WREYHRE IR R PO, B
AR — R 2R T R, RRRARA
T AERIESZ 2R R, WG FREIE A
YR PR R IS A B T R R PR R A
A AR SO RIE ), H A 35 A AR AR &R
JoT f B W R AR T S R T . R
A AR R F O AR B T00 25 78 AT 45 ) A B v i R RS

ARBARREERAR, HZEARS TR, HieA
SEMRVE Al AR . TR SR T, ARBESE
AARKRAH S A ZF 0 RRL, BESEA TR . DM
S IR TGS 355 77 S5 ALk BES A 2 875 v R AR A S0
[ XS A 2L 5 v A AR R T B LS, b
FEAER SR AR R R, DR AE AR 2 55 1 Y
FERRZEE, BE— AP R B IR BR R,
JREEAMR L 15 RS AR 0 LA B AN S AR AN [ A 4
fe P AEA

1 MR5RZ%

1.1 R

LI MS+6-BA 0.5 mg/L+IBA 0.05 mg/L+35l§
4.2 g/L+IEHE 40 g/L J pH 5.8 HIRGFIE FEE 504
AL B A= 25 i bk
1.2 W
1.2.1 AR RAHE P ERIRLE

MBI A K E N NAA FLIBA, Hiff, NAA
SR E N 0, 02, 04, 0.8, 1.2 Al 1.6 mg/L,
IBA FifeE )0, 0.4, 0.8, 1.2, 1.6 f12.0mg/L,
K BRI NAA 5% IBA LUK TR A B e+
TR B MR 1 NAA+IBA 4 & 047 4R R IR 56
DI NAA FTIBA X, 316 MR (K 1),
JI A AL B LA 172 MS A SEARRE SR IL TN
15 g/L. Biflg 4.2 g/L FIi&E % 0.2 g/L, pH 5.8,
BiFRAcUE IR 12 vd, JEHEBREE R 1200 1x, K%
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FRMREE R (25+2) C. BAMEHE 3 IKER, B
HHAE 30 bk, FL90 ¥k, 50dEGiHEHE, A
(] &b BT AR ZH 35 B A AR R A 50
1.2.2 AUk A0 2R 1 A2 AR R

Xof A AR AL ) B R A T N 1) RS ML 4 Ak
Mo PR TI BT Al m i o 1. 2 A
3AKPR, RIBERZRIAT . (A5 37 30 N
1/2 MS+IBA 1.6 mg/L+NAA 0.4 mg/L+7#H5 15 g/L+
Bilg 4.2 g/LHEPER 0.2 g/L, pH 5.8, HAbRE
P 15K, B 6 bk, HE 3R, FFRFM K
gtk 1.2.1 75,
1.2.3  HEREFR A ER AR ARG

TR T 46 s RIXE AR 20 35 A ZE 47 AS [ s
[ A 35 3, WE OGRS 0, 3. 6. 9
f12d, ZEHAEEEFRF. ARSI
it 77 A 1/2 MS+IBA 1.6 mg/L+NAA 0.4 mg/L+J
BE 15 o/L+3flE 4.2 /L& % 0.2 g/L, pH 5.8,
B 1500, B ek, HAE 3R, K
T KGR 1.2.1 75,
1.2.4  HBF AR I AR 1R 45 e WL 5%

PATE pH 5.8, 1/2 MS+IBA 1.6 mg/L+NAA 0.4
mg/L+JE R 15 g/L+Elg 4.2 g/L+iG P 0.2 g/L
A ARG TR B FRIARL R 4, 37

AEARBERSEE 0. 3. 6. 9 fil 12 REURE, KBt
REALE 5 BEHT o BUAAR 1 9 3E3R T FAA I
E, RIGARGEREE K . Y1 (JBHE 8~12 pm)
ML — [ e 5 R A R, I 7
R DM750 A=) BB T LSS FIHA IE
1.2.5 &

PR R B AR AR ESE N A
SRICT IR T 7 d, Z e B AR i AL RS

H, KRS FIE R o mye =
3 LREERh, A 3 KT e, KT

&30 #k, TEIRFE 20~30 °C . {BJEF =90% CRHB
R DR ) Y R e A 8 R B O k™Y
HATEY, 180 d GG TR %, b, BEPLA
REA-Ab PR 10 BRI AR, HWEKPEE T 1,
W T2 11K 43I R R - RSP RIVFR LA i
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% FH Microsoft Excel 2016 %} £ 48 i 473 3 |
F12 1 SPSS 21.0 X Fedg A1t Mr, Beitsh
FER P AR R PR

2 RS0

2.1 AFAERFAC B AR AL B AEAR 1R
A1 1 AT AR AR A ZR AL BRI AR 21 15

£ 1 FREKEGIERHEEEE RO

Tab. 1 Effects of different auxin treatments on the rooting of tissue culture seedling
AR RS/ (mg- L) AR R B AR AR o5 T/ %
R mass concentration of auxin E*E$/ % proportion of rooting seedling with different numbers of roots

test No. IBA NAA footing rate KA type 1 KA type 11 KA type 111
1 0 0.4 19.66+0.45 j 90.24+0.51 be 5.32+0.55 h 4.43+0.28

2 0 0.8 11.25+0.78 Im 81.43+0.92 ef 17.78+0.40 0.79+0.68

3 0 1.2 9.72+0.61 Im 88.79+0.81 bed 10.81+£0.87 g 0.39+0.33 g

4 0 1.6 12.16+1.63 kl 72.04+1.14 g 19.03+0.58 ef 8.93+0.69 d

5 0.4 0 16.01+1.58 jk 90.16+1.81 be 9.73+x1.70 g 0.11+0.11 g

6 0.8 0 24.35+1.00 i 99.90+0.10 a 0.10+0.00 i 0.00+0.00 g

7 1.2 0 39.15+1.81 g 76.80+4.11 f 22.41+£3.53 ¢ 0.78+0.66 fg
8 1.6 0 34.214+2.04 h 86.47+1.34 cd 10.57+£0.62 g 2.96+0.77 ef

9 0.8 0.4 54.89+1.04 £ 83.89+0.75 de 15.76+0.65 0.35+0.28 g

10 1.2 0.4 60.25+0.82 ¢ 50.41+0.51 i 38.20+0.84 ab 11.39+0.70 ¢

11 1.6 0.4 87.95+1.43 b 42.63+1.46 ) 41.10+£0.62 a 16.27+1.35b

12 2.0 0.4 95.80+1.55 a 46.71£2.03 i 36.00+2.35 b 17.29+0.89 b

13 1.2 0.2 67.05+1.71d 65.19+2.72 h 26.68+0.61 d 8.13+2.14 d

14 1.6 0.2 62.44+1.46 ¢ 68.24+0.80 gh 31.75+0.80 ¢ 0.01+0.01 g

15 1.6 0.8 82.576+1.72 ¢ 46.05+1.45 ij 31.40+0.74 ¢ 22.55+0.71 a
CK 0 0 7.27+0.67 m 91.76+£1.00 b 8.23+1.00 gh 0.00+0.00 g

e RAL NI BOAA 1 2R3 56 AR AE AR 1 A B0 AR A BOR A E 20 b ANRVNG T B AN [F) A B 8] 22 57t B 3 (P<0.05);

TH.

Note: Type I, IT and III indicate the proportion of rooting seedling with one, two and three adventitious root in the total number of rooting seedling under the

treatment, respectively; different lowercase letters indicate the significant difference between different treatments (P <0.05); the same as below.
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ERRLAAEREZES, A3 FAm &
W (8 D, Hdr, 570 NAA 8 IBA i,
AIYE—E R DA AR AR, (AR
RN 39.15%, HAMRMEU 1 ZAER N
F . 1M NAA 5 IBA & 40] @& 48w i
AR, XA AR PR R B — e R K
o AM, 7ENAA 5 IBA & 405F, 24 NAA
U 0.4 mg/L, IBA B i JE M 0.8 mg/L
EFHE] 2.0 mg/L B, HAEMRSRE FAEHE, D

2 Z5FN 3 AR A E AR BUR B R R T
FHaH, SR -ARKZLMHAL, NAA S
IBA 415 A # ) AR R T3 5 15.74%~56.65%
54k %E, IBA 2.0 mg/L+NAA 0.4 mg/L 24 1Y
MR, IBA 1.6 mg/L+NAA 0.4 mg/L 404
1) 2 5 B DL EANERR AR 5 et o MR E
MR B i % 18, 5 2250 2% H IBA 1.6 mg/L+
NAA 0.4 mg/L fZHAHATRE

1 ZAEM

one adventitious root

2 FRAEM

two adventitious roots

3EAEMR
three adventitious roots

El1 FRTERBENABERS

Fig. 1 Rooted seedling of Bombax ceiba with different numbers of adventitious roots

2.2 ASFEIECE N 1 IR A S A 2 RS T A AR 1)
Al

HI e 2 ATAT: XA AR AR S ER HEA T )
JRACTR, PSSR AR B AR, (HYA )
JREECE G I A W AR ARR I . EAR
AL PR, 1 AAS MR AEAR T T o L) d5e v 149
1 YN RIRAL B, N 46.56%; 2 AR ERER

T H 0 B v B 3 A R AL B, N
47.56%; 3 FANE AR AE AR T o H ) e e ol
2NN KR AL TE, by 22.84%, AT UL, YhaRIIR
Bk B AT AE — S R I A AR AR E A
o ZEARE, LL2~3 DM RIIR AL H A A AL
A, HAAMRRA L 94% DL b, H 2 £/ 3 4%
ANSE AR B R AR T BT o LA o
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Tab. 2 Effect of different longitudinal scratch numbers on the rooting of tissue culture seedling

A IR A A AR o L%

proportion of rooting seedling with different numbers of roots

I RRE

longitudinal scratches

ERE %

rooting rate

KA type 1 FRHTI type 1T RTI type 1T
0 87.95+1.43 b 42.67+1.46 b 41.10+£0.62 b 16.23+£1.35b
1 92.75+1.25 a 46.56t1.35 a 43.72+1.81b 9.72+0.97 ¢
2 95.65+0.87 a 33.29+0.77 ¢ 43.87+0.17 b 22.84+0.67 a
3 94.42+1.68 a 34.44+0.44 c 47.56+£0.42 a 17.99+0.84 b

MERE SRR N 3 F 6 d BFAGAE AR Ra s, 5
94.30% F1 97.36%. A ML H MM RERIILL 1 45
NEMRNE, HRRE 2 ZARER. HEEH IR 6d
FIAAR T, 2 RN ERR T b7 LA 3 o s 4

2.3 ARG IR AR ACRR 2L B w AR AR A R i
HIZE 3 A1 I REFRALBE AT L AR 4 5

B . IWAERAORE, R W4 77 I 18] B4

FLA R ERCR e ETHR T RER S, L
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Tab.3 Effect of different dark culture time on rooting of tissue cultured seedling

I BRI [A]/d AR/ %

AR A B A AR o L/ %

proportion of rooting seedling with different number of roots

dark culture time rooting rate

R type 1 R type 1T ZERITII type 111
0 87.95%1.42 ¢ 42.671.46 d 41.10£0.62 a 16.23+1.35a
3 94.30+0.56 ab 63.47+0.87 b 24.630.66 ¢ 11.90+0.44 b
6 97.36+0.60 a 58.20+1.74 ¢ 31.04+1.73 b 10.76+1.96 b
9 92.06+0.94 b 55.29+0.51 ¢ 40.76+0.25 a 3.95+0.46 ¢
12 88.30+1.14 ¢ 67.87+0.92 a 26.52+1.00 ¢ 5.61£0.51 ¢

I 3do WAL, SAREATHERIRAALEARLL, w5
B R A BS 1 2N MR LR AR B P L]
FIM, 2 ZM 3 A AN E AR B A AR RORE BT o L
PINARRII A o £ RE , WEHSRALE ] S R
FREL B AR AR, (B2 HA E AR
2.4 AHREEENGSRE AR 25 R 224

P 2 A1 AR ARG S 2R B U AR A 25
ey R K BRI IR R R A A7 A, X Ul P TR R
A B B T IR B R B R 5 ARiE S 3 d
i, SEATEI BRSO SR A S, R
TR, ARBGHEE S, M-S TR
14 55 5 B = M A — R ) Sk s A RIS 6 d
i, B EJZ MRS M, P R I — AT EE AR
Ju 1] B2 SR AL B AR SMEAR , WA AR R 1L,

WA I B 2 AN S R4, TR RSP IR
AT s AR 9 d B, WAL REAK, AL
JIRRIELGR A, AU 2 A0 BT R, A R
HEFNR A, JrmshyE; AR 12 d i, ARG A
R EMRLZE, A EMR, IR, RER
5P R — B A A B A, RN E AR A
] N A AT AR (1 345 R G 5 2R BOR Ui % 42,
SERAH R AE RIS Sl A . i BRI, KA
AR Sk B SR AR
2.5 BARAN

4 m M. Bk 180d)5, 3R AL
B A AR R B BTG R TE 90% LA b, HASFhISHI
LIS 2% SR B35 (P>0.05), (AW SRIET7E
EXRSF (P<0.05), HIKRI N 3 FZAEMRAM

100 pm

W Ep. £z Co. JJZ; Ph #IJZE; Xy KFEB; Ve 4EEIERUZ; Pi. BE7; Rp. REHE; Ar. AR,
Note: Ep. epidermis; Ph. phloem; Xy. xylem; Vc. vascular cambium; Pi. pith; Rp. root primordium; Ar. adventitious roots.
B2 SRIIBPARAESZRIEYVIERIISEHTNL

Fig. 2 Change of cross section of stem segment anatomical structure during rooting of tissue cultured seedling of B. ceiba
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R B S ST 1 AR 2 AN S AR AR R B Y ff
ik, (H 1400 2 204N E AR AR AR A B o 22
AR AL, 3 B0 R A A AR A RS R R
5, BARANERYISMEA K, HHRAIL SR
ZIBABT 2 (E3). aTIl, EREHAE
AR O RS MR v I B9 A 2™ A LR

1 AR

one adventitious root

Fz4 TRILBAEEBFEKER
Tab. 4 Transplanting growth of different types
tissue culture seedlings

Hik e gi s s3it] B /% T /g
tissue culture seedling type survival rate fresh weight
7] type 1 90.00+5.09 a 1.38+0.17 b
I type 11 92224192 a 1.3440.14 b
AU type 11T 91.1146.95a 2.80+0.44 a

2 FAER
two adventitious roots

3R
three adventitious roots

El3 TEAEREEHARHERE

Fig. 3 Transplanted seedling of B. ceiba with different number of adventitious roots
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