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Abstract: To generate polyploid B. ochracea Schltr and find out the optimal induction condition, the seeds of diploid B.
ochracea were treated with different concentration of colchicine solution under a range of treatment time. The results of
the study suggested that the seeds treated with 0.25% colchicine solution for six days was effective in polyploid induc-
tion for B. ochracea, with a 35.66% survival rate of treated seeds and a 45% induction rate. The tetraploid gave a sig-
nificant enhancement on various agronomic traits, including plant height, leaf number, leaf width, stem diameter, bulb
length and root diameter. In addition, tetraploid B. ochracea showed increased stomatal aperture and decreased stomatal
density. The tetraploid B. ochracea was generated in this study, which would provide technical support and basic mate-
rial for improving the genetic traits of medicinal orchids.
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Tab. 1 Effects of colchicine concentration and treatment time on B. ochracea
oKL ZE ke B Ak 3 [R] PEAT I ST [UIEEZEN 73 G | S RN 73 A S AR R
o . LisalllE 7= ) i " .
Colchicine Treated Survival Test number Tetraploid Aneuploid Variation Induction
concentration/% time/d rate/% number number rate/% rate/%
0.25 3 56.85 20 1 5 30 5
6 35.66 20 9 2 55 45
9 19.70 20 4 4 40 20
0.50 3 27.29 20 1 2 15 5
6 0.00
9 0.00
1.00 3 8.69 20 8 40 40
6 0.00
9 0.00
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A: Diploid B. ochracea; B: Polyploidized B. ochracea treated with colchicine.
Bl RAAEARST _BEHEEXORTNSEFRFSELORMFZDNA &8
Fig. 1 Histograms of flow cytometry analysis of nuclear DNA content of leaves from diploid and polyploidized B. ochracea
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A: Diploid B. ochracea; B: Polyploidized B. ochracea treated
with colchicine.
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Fig. 2 Chromosome counting from root tip cells
of B. ochracea

24 REMERSH

MR R TR, XA A S AR R
TAERME RS TR A LB AT ARl 3 RNk 2 BT
TN, EAE R DR AR R R R R R AR
JCAEBRRE S . MR B MPTE . 2R R ER
HRAC AR KL P S48 (34 & T A ke Ak . g
FEARTEAE 58 . 28 B AR RAR R 251 5 51
b AR AL RGN 75.0% . 52.4%F1 45.5%,
HA BEMEES (P<0.05), M, DGR E

BRI BATRE AL (e bk i D X R R 1Y 0.325
) MR (e bk s IR B s Y 1.44 4% ) &
B, W TAREARARBEERR. 52
TR EAE A SO IR LU, DU AR RR I 7 B
SR, ARSI, X SE R AR S AR S A
L B 2 RE B RRAE o

A ZAEEREAEA R B: Z2MAEESEAA K,
A: Diploid B. ochracea; B: Polyploidized B. ochracea.
3 _EMERARMFSNERERARER

210d K&
Fig. 3 Phenotypic comparisons between 210-day-old plants of
diploid B. ochracea and polyploidized B. ochracea
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Tab. 2 Morphological characteristics between diploid and tetraploid B. ochracea

b %K Diploid PUfF{A Tetraploid

Index I Mean YWl Range S-HI{H Mean YW Range
B /em 6.16+1.57 4.00~7.50 6.31+3.33 1.30~10.80
58 /cm 0.28+0.02" 0.24~0.32 0.49+0.13" 0.30~0.80
R A 2.60+0.55 2~3 3.93+1.38 3~8
25l /em 0.16+0.04 0.12~0.22 0.26+0.11 0.15~0.50
HZE A /om 0.21+0.03" 0.13~0.29 0.32+0.08" 0.23~0.50
A 2.60+0.40 2~4 4.10£2.36 2~11
K /em 1.23+0.93 0.30~3.50 1.50+0.71 0.30~3.70
WZEH 2 /em 0.11x0.01™" 0.10~0.13 0.16+0.02""" 0.14~0.20

H: FREREFH (P<0.05); "FRERWMEE (P<0.01); TEKREREWMEE (P<0.001),

Note: " indicates significant difference (P<0.05); *" indicates extremely significant difference (P<0.01); " indicates extremely signifi-

cant difference (P<0.001).
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Tab. 3 Leaf stomata density and area in diploid and tetraploid plants of B. ochracea

FEA £ T 40 K PR 0440 it AFLTE RN SELEE
Sample Guard cell length/pm Guard cell width/um Stomatal area/pum? Stomatal density/mm?
A%k 36.5+5.14™ 13.0£2.217" 1276.1£350.48" 7.7+0.827"
UIERIEN 45.6+3.09"" 17.7£1.76™ 1740.6+225.28™ 4.4+0.50™"

F: TRRERWEE (P<0.01); THERREFSWEF (P<0.001),

Note: ~" indicates extremely significant difference (P<0.01); ™" indicates extremely significant difference (P<0.001).

A: TARA EREAAL By AGAR ESR AL
C: TARURM R B D: PRSI R B

A: Stomata on upper epidermis of diploid; B: Stomata on upper
epidermis of tetraploid; C: Cross-sections of leaf blade in diploid;
D: Cross-sections of leaf blade in tetraploid.
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Fig. 4 Leaf stomata and blade cross section in diploid and
tetraploid plants of B. ochracea
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