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in vitro Induction, Identification and Physiological Characteristics
of Autotetraploid Dendrobium of ficinale
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Abstract: The original bulbs of Dendrobium of ficinale were soaked in the mixture of different mass con-
centration colchicine (C,, Hy;;O5) and 0. 02 g » mL ' dimethyl sulphoxide (DMSQ). The variant plants were
identified in morphology,cytology,in order to obtain steady tetraploid plants and analyze its physiological

1

characteristics. Results showed that:with 2.0 g + L ™' colchicine and 0. 02 g «+ mL.™' DMSO mixed aqueous
solution to deal with the original bulb for 36 hours,the plant induced rate could reach 20%. Copmared with
diploid plants, the tetraploid plants became dwarf;its stems were thick and short;leaves were small and
thick;stomata diameter were increased. The chromosome numbers of diploid cells was 2n=2x= 38, while
tetraploid cells was 2n=4x=76. With flow cytometry, the relative DNA content of tetraploid was 400, dip-
loid was only 200. Tetraploid plants leaf chlorophyll, soluble protein, soluble sugar contents were higher
than that of diploid,were 5. 03,3.59,2. 98 mg » g ', respectively; The main antioxidant enzyme POD and
SOD activities in the leaves were significantly higher than that of diploid,were 9. 08 and 180.4 U » mg ',
and the tetraploid plants significantly reduced the accumulation of MDA content. This research show that:
2.0 g« L7" colchicine and 0. 02 g «+ mL.™" mixed aqueous solution to deal with the original bulb lasting 36
hours can improve the success rate of induction,to reduce the proportion of chimeras. So, this combination

is the best conditions.

W FS B HB . 2013-07-08; & M RS W B B H#A . 2013-09-11

HEETE 054 BHY S0 H (SEB201130258) 5 J6 8 RS H (CLEOINT113) 52012 45 J v e 5 45 SE A RLOF Al 45 2% V2 1y
EEBN A K988 —) Lo, A LB A4, FENBE LAY AP HAREF RIS . Email:2011104184@njau. edu. cn
* MAGAEH M Pt AR FENFE LG MY EYEARBTHI. E-mail: zxxiang@njau. edu. cn



2190 [T A i N // M= S 33 %

Key words: Dendrobium of ficinale Kimura et Migo;induction; tetraploid; colchicine; dimethyl sulphoxide

(DMSO) ; physiological characteristics

2k B2 1 8k (Dendrobium o f ficinale Kimura et
Migo) J 158 44 52 2 M vh 25 % » DL B 550 T 1 1) 25
A2y B A G A BB B PR B S TR .
TE H AR PR Bk K A0 it B B 58 AR Bl A A7 2R
S5 BRI e N8R J 0 R A5 BB 2 W 0 2 I K 4
AN T 2H 205 77 BO08 J2 0l /2 Bk K A Mk i 3705 SR Y
FEF B, HZ Ak H RS 2 0 R 55 8 X Bl gk
Fe A feban AR AL L R A R S . 2R A
A EA SO RE AR T S IR A s B B B AR
PRI R R R . AR, 25 E FAE S R F
BHEMMEAN W EZRE. CHEERY s,
FESU GES SR CHEE 4T A Y b
N AR AR B3 FEA [R5 22 48 14 5 T 8k e A it 2
R AT TS R I B — SR I RK KAl 2R 75 5 b 3 Bk
BABHRERRZE ANFEFREFEFRPK. B2 H
AR ERE S R OK A E A 0. 02 g -
mI " TR G K S T Ak B RN i
J& s TR R S R D ik A A H ] B e AR
RO, EET R RR B A R DU A A A B VR Y BF 5 AE
B PN AR . A R DBk R A R 3K 2R O o S
A SR A [ e B Bk K Al 28 A0 = H SRR 5 7K I
WAL 3 S BB A7 5 R B A R D A AR O R AR
A B A [ I 3000 2 DA A A R Y A R L 2 T
BR B AT R o 1R B A T AR R

IR

1.1 RIe A

B R B A R R TE R K bk 3 h 5 . &
75 R I RE 30 s. TR 0. 1 AL R K H 15
min, JG R KEEDE T, FIOH A S T BUE K5 1
B B P A% 3] MS+0.2 mg » L' NAA+
100 g« L' R E R FARM . L2511 C Ot
JE 1000~1 500 Ix Wy JCH FREE i S 3E 7 45 d. k4%
RN—3 e Fa e W R Bk 251 01 S8
1.2 REAHE
1.2.1 MEENBEFS KIEERZESHE TR
HWRIEN 0.5.1.0,2.0 g« L BKANZE T 0.02 g«
ml ' T IEE AR (DMSO) IR A /K I Gl g KD »
AR NG IR 12.24.36.48 h. & A0 HH 4 3 Ik, LU
THKEEFR AT B(CK) . B 25 A U5 1 Bk 25 42 TR
KT G 554 F MS+2.0 mg « L' 6-BA+0. 2

mg + L' NAA+100 mL « L' BBy 35 77 2 v i 470
SR AR SR 4 2 ARE W A 1/2 MSH0. 06 mg
« L' NAA+150 g« L' AR K 73 41k 4R
R R B ORI 910 53 L 5 B 884k
1.2.2 MEEEHRPIETE (ODBAFLEE 4
BRI it R e R S5 SRR S M LS L 58
LA A i T

() M3 F o2 R/ — B A8 5 0 bk A
Xof HERE A 43 501 40 BB T 3R R T i BF 2 L 7E Olym-
pus SACEE T WINAFL /N BB B IF Bk A IR

D FEEHELT T 9:00~11:00 LR,
£:0.002 mol « L ") -2 LMk Fi4b E 4 h, F 4
C A EG 5 W 52 24 b, T K vk T 4 5 I
AR 1 h, MR IR R ALY {5 20 min, WS YL (4K
B H I 3E— 25 F W R R A L 58 AR PR T 2

(D RX m % S aRm%E" 17k,
I B 20 7 DA AR FEL AR
1.2.3 MEE5 _FhEKREEIERIEE 55
TE IO 35 20 55 6F BEZHL 1) &) BOnE R s D o e e
F AN G AL R N U (MDA F i LA
Je it v R AR B AL i (SOD) | 33t 406 i (POD)
WPk, &AM E A 3 W, 5 A FEHLEE I 10 #R4)
T SR 80 26 T i AFF 5 32 00 2 & 2 5 T R
AV B Z BRI E MDA & &M, & e K
1) 7 3 0 i O R L T I I B b A AL T
SOD.POD &,

2 AR5

2.1 HEAHIEENEFES

12 1 AT, FAS[R) ik B2 (9 Bk K A1l 28 0. 02 g »
mL ! B B (DMSO) I8 4 /K % T » 28 A [8) 4 33
B[R] 35 I X 3K 25 8T 28 1Y) 5% it A [ o LR Bk
25 B 3R BE R K Al 28 TR A3 V80 R T R T 32 T R AR
Julh 2 g« L' BOKANZ IR A AL B 48 h, JEBERZE K
T R [ 3 Ak BT Bt A 3 F () A8 G SR R 25
B AR H. 2 0.5 g« LKA EIR
BIRALIE 12 b J5 i 5 30 000, 1 H A Ab 3 1) 75 5
N 3.33%~13.33%, H 2 g« L "RKMIZFEIR
B ALFE 36 h BUR B R &L 20%,
2.2 MEHLETE
2.2.1 HEEFWBUNFLETE 5 FIEMEL. WA



114 B G B B A A A A i e R e A TR PR BIE Y 2191
x1 AAREMNPKULUEM 2 mLT'ZHETHRAKBRMERENTSHE
Table 1 Influence of colchicine and 2 g » mLL™! DMSO with different
concentrations on induction of D. of ficinale
T Ak e i ] A FEL TR B U 2 I £ 4 5 FR
Concentration Time No. of No. of survival Rate of No. of Rate of
/(ge L) /h samples samples survival/ % tetraploid tetraploid/ %
0.0 0 10 10 10 0 0
12 30 23 76.67 0 0

. 24 30 19 63.33 1 3.33

0 36 30 15 50. 00 2 6.67

48 30 10 33.33 2 6.67

12 30 20 66.67 1 3.33

24 30 14 46.67 1 3.33

o 36 30 12 40.00 2 6.67

48 30 7 23.33 3 10. 00

12 30 12 40. 00 3 10.00

24 30 9 30. 00 i 13.33

#0 36 30 7 23.33 6 20. 00

48 30 3 10. 00 2 6.67

K2 SEAR_GEEMEOEEERESRIILSELR
Table 2 Morphological comparison,the characteristics
of stomata size between tetraploid and

diploid of D. of ficinale

®3 SKEARNGEES—GEHRESERILR
Table 3
tetraploid and diploid of D. of ficinale

Comparisons of some items between

AR IE 5 A S ALFRAE 54k Ploidy
Plant morphology and
the stomata characteristic 2x 1x

58 Leaf width/mm 4.6540.178a 3.38+0.097b
K Leaf length/mm 12.67+0.210a 8.570+0.223b
1 J& Leaf thickness/mm 0.2840.045b 0.5240.057a
R 3540 Leaf index 4,3240,080a 3.2740.075b
ALK Stomata length/pm 40.23+1.929b 60.08+3. 735a

S fLA 4 Stomata diameter/pm 31.56+3.272b 40.35+2.218a

LB ALK

Stomata density( X 10) 45£4.163a

21+3.786b

AL

p 3 23 :
Stomata number/pum? 1 368.23£13.76b

2245.32+£1.738a

WA RNG FERRE 574 0.05 BFEKF.
Note:Data with different normal letters within the same row are signifi-

cantly different at 0. 05 level.
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44 Content/(nmol + g~ 1) 0.072 0.03
MPA it 8 Relative content 100 0.42
W% 4t Content of chlorophyll/(mg+ g™ 1) 2.35 5.03
Chlorophyll 415 4 # Relative content 100 2.14
TV 4t Content of soluble sugar/(mg+ g~ ') 1.52 2.98

Soluble sugar XA & Relative content 1.00 1. 96

% Content of soluble protein/ (mg+ g 1) 2.04 3.59

X 4 Relative content 1.00 1.76
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Soluble protein
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Fig. 1. The plantlet of diploid in tissue culture;Fig. 2. The plantlet of tetraploid in tissue culture;Fig. 3. Plant of diploid(left) and

tetraploid (right) before transplanting;Fig. 4. The leaves size of diploid (left) and tetraploid (right) ; Fig. 5. Diploid protocorm;Fig. 6. Mutated

tetraploid original blub; Fig. 7. Diploid root thickness; Fig. 8. Tetraploid root thickness; Fig. 9. The length of stomata of diploid; Fig. 10. The

length of stomata of tetraploid;Fig. 11. Diploid chromosome numbers,2n=2x=38;Fig. 12. Tetraploid chromosome numbers,2n=4x=76; Fig.

13. Mixoploid chromosome numbers, (2x-4x) ; Fig. 14. Diploid DNA relative content;Fig. 15. Tetraploid DNA relative content;Fig. 16. Mixoploid

DNA relative content.



